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When your "local" programme is uninteresting, when 
you long to search for distant stations—then it is that 
you will appreciate Mullard P.M. Valves. 
The huge emission from the wonderful Mullard P.M. 
Filament means stronger and clearer signals—reception 
such as you can obtain only with Mullard Valves. You 
notice the difference as soon as you put them in your 
receiver. You appreciate the better tone, richer volume 
and greater ease of tuning-in distant stations. 
Get Milliard Valves to-day. 1, very radio dealer sells them. 

Mullard 
THE MASTER. VALVE 

,DVT. THE MULLARD WIRELESS SERVICE CO., LTD., DENMARK HOUSE, DENMARK STREET, LONDON, W.0 

A Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly rehab's. 
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Our new season's model of this 
favourite component aroused con-
siderable interest both with Trade 
and Public and It will undoubtedly 
prove a prime favourite this 
season. 
Shrouded and 
in Ratios 5- 1 
and 3-1... 

tiace ee 

Amateur and Professional builders of 
Portable Sets are enthusiastic over 
the efficiency, compactness and light 
weight of this small model. 816 
Shrouded anl in Ratios 5-1 and 3 1 

All our Transformers are guaranteed 
12 months and are entirety British. 

Are you constructing 
your own set? If so, 
be sure and use a 
TELSEN L.F. Transfor-
mer ; it will make all the 
difference. Are you 
buying a ready - made 
set? If so, ask if the 
Transformer is a TEL-
SEN. Is your old set 
capable o f improve-
ment ? If so, install a 
TELSEN and note how 
a good L.F. Transfor-
mer will revolutionise 
purity and volume of 
reception. 

TELSEN 
ELECTRIC COMPANY LTD. 
207, Aston Rd , Birmingham 

. Central 5265 
Gram:. ." Eicort. 131111111,g 

TWO ENTIRELY NEW 

M.P. A MODELS 
THAT GIVE SUPERB RECEPTION 
YET ARE NOT EXPENSIVE 
Hearing that is almost seeing! The human voice and instrumental 
music reproduced with all its pristine volume and loveliness . • . . 
pure, undistorted, as if you were in the studio! Great achievements 
ot a celebrated House! 

THE "OCTRODA" 8-ELECTRODE SELF-CONTAINED STATIONARY 
SET (right). Easily the finest set of its kind obtainable at the price. Will give or least 
3 stations anywhere at good "loud-speaker" strength. Entirely self-contained. 
Beautifully designed and finished. Can be carried from room to room by patent 
M.P.A. " disappearing" handle. Simply operated by one tuning dial and one volume 
control. Prices: Oak, Is guineas. Mahogany, De Luxe Model, fitted with self-
energising moving coil, 17 guineas. Batteries and Royalties extra. 

DUAL INDUCTANCE SELF-ENERGISING MOVING COIL SPEAKER (left). 
The loud-speaker which has amazed the wireless world by its efficiency and incom-
parable value. Moving coil reproduction—the acknowledged best—without moving 
coil disadvantages. Requires no accumulators, mains connections, or special trans-
formers, and has an entirely new movement exclusive to M.P.A. Startlingly sensitive! 
—even with small sets. Cabinet in polished mahogany attractively fretted both sides. 
Price: 7 guineas. 

ALL M.P.A. MODELS WILL BE ON SHOW AT 
THE MANCHESTER RADIO EXHIBITION 

(zznd OCT.-3rd NOV.) SECTION T. 

M.P.A. Products can be obtained on Hire Purchase terms. 
Please write for Illustrated Folder to Dept. 2. 

M.P.A WIRELESS, LTD., 02, CONDUIT ST., LONDON, W.1. TELE. GERRARD 0844 
Mention ol " I he Wireless World," when writing to advertisers, will ensure prompt attention. 6,2 
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WIRELESS WORLD 

OLYMPIA SHOW COMPETITION 

1St—A cash prize of £50. 

2nd.— A voucher for the purchase of apparatus to the value of £20 
from firms exhibiting at the Olympia Show. 

PRIZES. 
3rd.— A similar voucher to the value of £15. 
4th.— A similar voucher to the value of £10. 
5th.— A similar voucher to the value of £5. 

DIRECTIONS 
I Enter on the form, in the spaces provided, the mines of the 

manufacturers and the official description of what you con-
sider the best apparatus at the Show, based on a consideration 
of value at the price asked. 

2. Write your name and address clearly and in ink on the eney 
form in the space provided, and post the completed entry form 
after Wednesday, October 3rd, and not later than Monday. 
October 8th, to 

The Competition Editor, 
The Wireless World, 

Dorset Houes, 
Tudor Street, E.C.4. 

• 

AND RULES. 

3. The prizes will be awarded to the competitors who correctly 
forecast the outstanding single exhibit (No. 8 below), as decided 
by the majority of votes, and have also the largest number of 
correct forecasts in the other classes of apparatus. 

4. No correspondence can be entered into in connection with the 
Competition, and the Editor will not be responsible for any 
entries lost in the post or otherwise. 
Only one entry form to be sent in by each competitor. 

b. The decision of the Editor must be accepted as final on all 
questions arising out of this Competition. 

- -Cui along this dotted line — 

FREE ENTRY FORM. 
Enter your choice of the best apparatus at the Show in each of the following classes :— 

DEFINITION OF CLASS. Nana or Ma gurAeruagn. 

1. Complete receiver of 5 valves 
or more, that is to say, receivers 
exclusive of loud speaker and 
batteries—unless these should 
happen to be incorporated as part 
of the receiver. 

2. Complete receivers or amplifiers of 
4 valves or less, similarly defined. 

3. Batteries of all kinds, including 
accumulators for both high tension 
and low tension. 

4. Mains supply units, both D.C. 
and A.C., and including those 
which provide filament heating 
circuits. 

5. Loud-speakers of all types. 

fi. Valves. 

7. Other component parta, including 
transformers, fixed and variable, 
condensers, tuning coils, valve 
holders, resistances, aerial equip-
ment, etc., etc. 

gm/ The outstanding single exhibit 
at the Show, irrespective of the 
class to which it belongs. 

OFFICIAL DESCRIPTION or APPARATUS. 

agree to accept the rules and declare dud this is the only entry form hat I have completed. 

NAME (In Block Lettcr,   

FULL ADDRESS  

,edvertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly 

letlikiii.*Mail.,a,..éj-• 
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these Special 
Numbers from your 

newsagent 
TO—DAY ! 

For All Present and Future Car•Owners! 

OLYMPIA Show Numbers 
of 

cifie• 

ORDER 

The 1928 Olympia Show Numbers of" The Autocar" will seta 
new standard of achievement in specialised journalistic enter-
prise. They will deal in an attractive and interesting manner 
with every aspect of the Show, and will be profusely illustrated. 
On the day after Olympia opens "The Autocar" will be on sale at Olympia 
with the First Complete and Fully Illustrated Report of the Show. 

Oct. 5. "The Buyers' Guide." 
" The Autocar" Buyers' Guide will contain alphabetically arranged 
tables of all cars on the British market for 1929, giving the principal 
mechanical features, leading dimensions, and chassis and complete 
car prices. It will provide a wealth of valuable information fur all 
prospective motorists. 

Oct. 12 Complete Show Report 
Oct. 19 Show Review 

Price 6d. 

1LIFFE & SONS LTD., 
Dorset House, Tudor Street, London, E.C.1. 
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"WIRELESS Loll) SPEAKERS," 
by N. W. McLACHLAN, D.Sc., now in 
its second edition, revised throughout 
by the author, describes in a simple 
manner the major principles of the 
design of modern loud-speakers and 
some associated circuits. 
Clearly written and fully illustrated by 
numerous diagrams and photographic 
reproductions, the volume will be of 
use and value to all constructors and 
experimenters desirous of investigating 
this vital aspect of wireless reception. 

rom aU booksellers or direct from 

hIErE & SONS LIMITED, 
ert el nouse,1 uclor Street, London, E.C.4 

W W.34 

Mention oi " The Wireless World," when writing to 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
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e  less 
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E  
veryman e 
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. Four x s x :.: :c 
z 32-PAGE BOOKLET 
›: 
X X 
X X 
s giving full Constructional Details ot a x 
X remarkably efficient " Two—Controi " X 
X X X Receiver, for Long or Short Waves. X 
}: By W. JANUS. D{ 
:‹ N 7C Many constructors have built the set and X. 
7: have been delighted with its wonderful X 
X quality and range. X 
7: X 
X The " Everyman Four" is very sens•tive X 
X and has a high degree of selectivity. X 
>: The Receiver is easily built, and very X 
X X ?.; simple in operation, as it cannot oscillate X 

if properly set up. 7: 
An additional long-wave attachment for 

X  

›: Daventry is described in the booklet. 7: 

x Price 1/2 post free . x 
:.: From the offices of " THE WIRELESS WORLD," }:  m Dorset House, Tudor Street, London, E.C.4. X 
V' V : ,W .60 ,{ 

advertisers, will ensure prompt attention. ,4 
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o OF Clittlpittce, 
OFF THE el-ferks 

tee" e egGise Don't engage a Valve 
without a good character 

" Met-Vick Cosmos" A.C. Valves are each 

supplied with a written character, the details 

of which are in close accord with the actual 

inherent character of the valve. 

The A.C./G (Green Spot) Valve can be used 
for any stage except the last. It has a very 
high amplification factor of 35 with an impe-
dance of only 17,500 ohms. It is suitable as 
a Detector and for all forms of coupling. 

Used by Mr. N. P. Vincer-Minter in his A.C.2 
and A.C.3 (Wireless World, August 2?nd and 
September Jth.) 

EVERY 

The new reduced prices are comparable with 
those of ordinary battery valves and will 
greatly assist all who are converting their 
sets from battery working to operation from 
the electric light mains. 

The A.C. ,,R (Red Spot) valve has been designed 

specially for the Loud Speaker Stage. It has 
a very high mutual conductance, and an 

amplification factor of io with an impedance 
as low as 2,500 ohms at 18o volts H.T. 

It will give twice the output for the same input 

of'any battery operated valve on the market. 

USER IS ENTHUSIASTIC ABOUT 

"COSMOS" A.C. VALVES 
PRICES NOW 
REDUCED 

-le TO 

15/-  1 7/6  IL 7/6 

(GREEN SPOT) (RED SPOT) 

METRO-VICK SUPPLIES 
LIMITED 
Proprietors: 

Metropolitan-Vickers Electrical Co. Lid. 

155 Charing Cross Rd., 
LONDON, W.C.2. 

A5 Advertisements for " The Wireless World" are only accepted from firms we believe to .be thoroughly reliable. 
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IN BLACK 
& WHITE . . 

Mr. MOREHEN, of the MOREHEN 

ELECTRICAL LABORATORIES, writes: 

• 
• • • • both these batteries have been in 

actual use and operating receiving sets FOR 
EIGHT MONTHS. I have had many 
years' experience with batteries of practically 
every known make, both British and'Foreign, 
and have no hesitation in certifying that my 
observations are personal and the performance 
of the PERTRIX BATTERIES IS 
FAR BETTER THAN ANY MAKE 
I HAVE EVER TESTED. 

Yours faithfully, 

(Signed) EDWARD MOREHEN." 

(A copy of the complete report will be gladly 
sent on application.) 

•••••••••••.•••••••.••••••••••,••••• 

THAT IS AN OPINION EXPRESSED IN 

BLACK AND WHITE, AND THE REASON 
FOR THE EXCELLENT PERFORMANCE IS 

THAT IN THE "PERTRIX" BATTERY 

THERE IS 

NO SAL-AMMONIAC, 

THEREFORE, LONGER SERVICE IS OB-

TAINED. THIS IS DUE TO THERE BEING 

NO LOCAL ACTION, 

AND NO CORROSION OF ZINC CYLINDERS. 

OUR LIST 'P3. - FREE ON REQUEST. 
FULLY EXPLAINS THIS WRITE FOR IT 

A.F.A. ACCUMULATORS Ltd., PERTRIX Dept. 
120, TOTTENHAM COURT ROAD, LONDON, W.1. 

PE-RT R I X 
I PATENT LONG LIFE DRY BATTERY SETS A NEW 

STANDARD IN DRY BATTERY PERFORMANCE. 

ce)‹.;zicerison--6-tiz-eze's 
t Take out that 

oldtranslormer and 

replace it by an 
ERICSSON 
Bring your set right up to date—uproot that distort-
ing transformer that spoiled your reception and 
insert an Ericsson—the transformer with the big 
clear voice. 

In spite of its dainty size it gives an amplification 
out of all proportion, yet preserves all the delicate 
graduation of tone and overtone. 

Specially suited for sets which leave little roo n 
behind the panel and for portables. 

Ratios 1: 2, 1: 4. 

•-•.:Werdie72 

At all good dealers or direct :— 

ERICSSON TELEPHONES Ltd. 
67 73, Kingsway, London, 

W.C2. 

Also makers of 

SUPERSENSITIVE 
TELEPHONES 
Price 12/6 each 

. c;triereees • , . . 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A 6 
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es! VALVES 
4, 

, 

Tape, purpose and 
specification on every 

valve. 

. The most complete and useful 
catalogue of receiving valves ever 
produced is available to you on 
request to— 
The Edison Swan Electric Co. Ltd., 

Publicity Dept., 123/5, Queen Victoria 
Street, London, E.C.4. 

MANUFACTURERS OF THE WORLD'S FIRST RADIO VALVES 

A 7 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly rehab's. 
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,fitani 
SIMPLIFIED CONTROL 

%°1 11 I 

CONDENSERS 
"IN EVERY SENSE 

A PRECISION JOB." 
Wireless Troth, 

We were exceedingly gratified at the interest 
and complimentary remarks aroused by our 
products at the Radio Exhibition, Olympia. 

In the opinion of both trade and public our 
Condensers and Controls were superior to 
anything on the market, and there is no doubt 
that the name " SIMPLICON" is now recog-
nised by all Radio enthusiasts as representing 
the finest components produced of their kind. 

We were somewhat surprised to receive 
enquiries as to the meaning of a sentence in 
our full page advertisement in this publication 
which appeared last week reading " Another 
addition to the ' F.F.' range as regards 
action." We were under the impression that, 
by now, everyone knew that " F.F." stands for 
"FLOATING FEELING," which so aptly 
describes the remarkably smooth action of 
our design. 

The above illustrates our new Drum Control Condenser 
model D.L.S., which was, perhaps, the centre of attrac-
tion on our Stand. The extreme neatness of appearance 
and ultra-efficiency brought forth many complimentary 
comments. The various finishes in which the Panel 
plates are obtainable enables Set builders to choose that 
which best enhances the appearance of their Sets, and at 
the price of 14,- .0005, 13 9 .0003 and 13 6 .0001, these 
modern high-class components are exceptional value 
and can be relied upon to function in a manner that will 
surprise the user. 

/ i t. fully alescrenz (hio and other components 
; a ill: ‘. SI il PH CON " range free oat raguehl. 

WILLIAMS di MOFFAT 
R ‘1/10 DEP I , 

.LADYPOOL ROAD, SPARKBROOK, 

BIRMINGHAM. 

Obtainable from your Local Dealer or direct from :— 

MAKE YOUR 
OWN 

CONE SPEAKER 
The New Wonder 

Nightingale" 

CONE UNIT 
Exactly as fitted to our 
Cabinet Cone Speaker 
Guaranteed to give results 
equal to the most expensive 
Loud Speakers yet made. 

Full constructional de-
tails with each unit. 

GRAMOPHONE 
ATTACHMENT 

Reduced from 32(6 to 15/-
solely as an advertisement 
for the famous Bullphone 
Nightingale Loud Speakers. 
Cobalt Magnet guaranteed 
for all time. 

With 4-inch Diaphragm. 

Instantly converts your own 
Gramophone into a lull power 
Loud Speaker, giving a wealth ol 
pure undistorted volume which must 
lie he ird to be believed. 

DE LUXE 50/ cash or 5/. deposit 
and 12 monthly pay-

ments of 5/. 

21 15055 Sigh, with 
- inch Bell, 

Malts ,ij d ay 
finished, teeth 
plated arm 
41tal statut. 

BUL 

ler 

each 

26' HIGH 

NAO 00550 

s S FAC nay 
ARANTrz.) 
OF money 
refunded 

NIGHTINGALE CONCERT 
SUPREME 

SUPER 
Guaranteed Iree from meant.: 

resonance. 

60/, Cas-h, odrep.EAs TEdRMS 

n.onthly payments eA an 12 

Pi / 

ONE 
38. NOLYWELL LANE. LONDON 

E. C.2. 

NIGHTINGALE SPEAKERS 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. t,8 
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AUDIO FREQUENCY TRANSFORMER 

TYPE AF5. 
PRICE 30/-

sptAKIHG VOICE 

Feee elepLE FEMALE SPEAKING VOICE 

-- HARMONIC RANGE 
PIANOFORTE 
CELLO 

1 
VIOLA 
CLARIONETTE 
CORNET 

-•-, VIOLIN 
OBOE 

. 

"- FLUTE 
HUMAN VOICE 
HORN 

am mowl.m. - 

e c C . 

r-
81> 

H-
70 
_  

60   

50 . .... 

40,--

30 

20 

I0 

o 
0 100 ant, 

roUENV PrR SFr.° 

THE CURVE 
6000 8000 

with a valve where Rp - 10,000 ohms M 14.5 

A Curve of this standard is essential 
for Moving Coil Speakers. 

FERRANTI LTD — HOLLINWOOD — LANCASHIRE 

_111 1 
. I1I till 1 

!! 

LU 

1,1 

A9 Advert'sel ents for e Wireless World ' are only 
llr 

114 

accepted from fir s we belive to be horougl ly rd able 
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The name REGENTONE is synonymous with 
RELIABILITY. Since our business commenced 
we have aimed at QUALITY—and quality spells 
reliability. Our progressively increasing sales testify 
that our aim has been true. Full information in the 
form of our illustrated list will be furnished for the 
asking, or if you care to call at our showrooms at 
address below you can examine samples of all our 
products. 

REGENTONE 

PERMANENT CHARGER 

fi'mgenione Charger. 

Inc-irporating \\ .,.sting-
house Metal Ructifier, 

for A.C. Mains. 

2, 4 or G volts. amp. 
or t amp. 

PERMANENT 
CHARGER 

(with L.T. coupler) 

amp. .. 51. - 
1 amp .. 70:-

PERMANENT 
CHARGER 

(without L.T. coupler) 

¡, amp .. 47/6 
amp .. 6S/-

The Wireless Trader says: " We can thoroughly 
rocommend the Regentone Charger, which is efficient. 
\\ ('Il-matie and reasonably priced." 

REGENTONE 
H.T. UNITS FOR A.C. MAINS 
Ir' orporating 
ott, Metal Rectifier. 

High Tension 
Model W.la. 

Output, s Variable o to 
200 vets, j fixed oo volts 
and z power. Mas. or 
rent, 30 in/a at 16o volts. 

Price £7 2s. Gd. 
Other H.T. Models and 
L.T. Models obtainable. 

Specify mains touages 
when ordaing. 

¡IT. Merle! 11%1a 

ALL REGENTONF. MODELS ARE SOLD WITH 
A WRITTEN GUARANTEE FOR 12 MONTHS. 

BRITISH THROUGHOUT. 

Ask for Free Descriptive Leaflets 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

6 The 

GARDNER 
PERMANENT 
MAGNET 

MOVING COIL 

SPEAKER 
Hitherto many people 
have refrained from 
buying a moving coil 
loud speaker because of the trouble and 
expense of the extra accumulator needed. 

With this powerful new Permanent Magnet type, 
made by a firm who have specialized in the 
manufacture of all types of magnets for many 
years, the most perfect results are obtainable. 
Reproduction with the " GARDNER " Speaker is 
remarkable for its purity and faithfulness. 

SPECIAL POINTS 
ABOUT THIS NEW 

WONDER 
SPEAKER 

1 No accumulator required to 
maintain Magnetic Flux. 

2 Ample adiustment for center-
ing cone. 

3 Double suspension of cone. 

4 Five Years Guarantee to main-
tain Magnetic Flux 

5 Only one small spanner re-
quired to assemble, which is 
supplied with each set of parts. 

6 Assembled and adiusted by 
anyone in 5 minutes. 

£5.12.6 
TRADE ENQUIRIES INVITED 

THE GARDNER PERMANENT MAGNET MOVING COIL 
LOUD SPEAKER 

Sole Manufacturers: 

THE 

SHEFFIELD MAGNET CO. 
Broad Lane 

SHEFFIELD 

Mention of " The Wireless World," when writing to advertisers, will eusme f5? ouf' attention. Al0 
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Let your retailer demon-
strate to you how you 
can have wireless in every 
room in your house when 
you fit the Lotus Remote 

Control. 

LOTUS REMOTE CONTROL SUITS ANY SET 
The Lotus Remote Control is made for every type of receiving set, 
as follows :— RETAIL PRICES 

Complete outfit for 2 rooms for a set using L.T. Accumulator and 
H.T. Battery, including i Lotus Relay, 2 Filament Control 2A / 
Wall Jacks, 2 Jack plugs and 21 yards special 4-strand wire 
Complete outfit for 2 rooms for set using L.T. Accumti- Ac 
lator and H.T. Eliminator 
Complete outfit for 2 rooms for any make ot circuit A7 '6 
using All from the Mains Set .. I / 

In each case, each additional roam, 7.16 extra. 
and ask him to 

ROOM 
IS YOUR wireless at every fireside—ready to switch 

on at the touch of a plug? 
The Lotus Remote Control 
provides simultaneous re-
ception with independent 
control throughout the 
house. There's no inter-
ference—no weakening of 
signals — no extra current 
consumption. YOU can in-
stal it, it is so easy. Neat, 
efficient, and reliable, the 
Lotus Remote Control is the 
wireless convenience of this 
winter. 

Get a free blueprint from 

mirriffieer 
Made by Garnett, Whiteley & Co., Ltd. Broadgreen Road, Liverpool. 
All Advertisements for " The IVireless World" are only accepted from firms we believe to be thoroughly reliable. 

Cali eon 
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..... 

In Response 
to a 

Popular Demand 

us! 

411 

It was never our intention to market 
separately the Whiteley-Boneham 
Cone Loudspeaker Unit, which is 
incorporated in all our Speakers, but 
ihe demand was so enormous at 
Olympia that we decided to take this 
step. 

This entirely British cone unit incor-
porates a Vickers-Armstrong Cobalt 
Steel Magnet, and is designed 
especially to prevent distortion and 
rattle. The high degree of perfection 
reached by the Whiteley-Boneham 
Unit can be easily gauged by listening 
to one of the range of Whiteley-
Boneham Speakers. 

The price of the Whiteley-
Boneham Unit, complete with 
two Belling-Lee insulated termi-
nals, is 18/6. 

And remember it's British made. 

Enquir ies :ny 

WHITELEY, BONEHAM & Co., Ltd. 
Nottingham Rd., Mansfield, Nous. 

.... 

AFTER OLYMPIA 
VISIT 

WILL DAY LTD. 
The Best in the West) 

19, LISLE STREET, 
LEICESTER SQUARE, 
LONDON, W.C.2. 

'Phone: Regent 0921 & 0922. 
'Grams: Titles," Westrand, London. 

If you appreciate the best in music and the 
sin ken word, come to us as specialists and 
we shall be pleased to give you our un-
biased advice. 

G't your supplies direct from the most up-
to-date radio firm in town. 

The new Coesor Melody Maker Kits £7 15 0 
Pentode Valves £1 5 0 
Pentode Valve Holders 2 3 
The New Exide A.C. L.T. Charger £3 111 O 
H.T. Charger £3 0 0 
Or LT. and H.T. Combined VI 0 0 
Fuller Trickle Ch A.C.£1 17 6 
Wates Special 2-Range Volt — and 

Milliammeter 8 6 

Special Attention is drawn to the new 
Soldometa Sets designed for those who ex-
perience difficulty in soldering. 

Demonstrations or Leaflet 
on Request 

Write for our comprehen-
sive catalogue. Postage Gd. 
Free to callers. 

OPEN UNTIL 7 p.m. 

Here is the transformer that marks an epoch! 
There have been transformers before that 
have been good; they have been expensive 
There have been transformers before that 
have been cheap; they have not always been 
good. There has never before been a trans-
former so good and yet so inexpensive as the 

Ratio 3 to 1 D.X.; it is one which we can thoroughly 
' recommend if you want reproduction of 

really high quality. We do not wish to 
worry you with curves and scientific data, 
we want you to listen to a D.X. trans-
former in action; that's all we ask. 

Write to us also for literature on the 
famous D.X. Coils 

D.X. COILS LTD., 542, Kingsland Rd., London, E.8. 
'Phanc (.1issel 3599. 

Al2 Mention of " The Wireless Ito, id,' when writing to advertisers, will ensure prompt attention. 
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No run-down Batteries when 
you have these BURNDEPT 
A•C• Mains Units • • • 

17 

Offices: 

BLACKHEATH, 
LONDON, S.E.3. 

London Showrooms: 

15, BEDFORD ST.. 

STRAND, 
W .C .2. 

1 The BURNDEPT " ETHOPOWER" 
Supplies your set with all the necessary H.T. and grid bias 
current—even though the set be an 8-valve affair with super-
power valves—for a cost of only one penny per ten hours—based 
on electricity at 6d. per unit. Working from A.C. mains, the 
" Ethopower" requires no attention whatever whe:. once set up, 
whilst its filamentless " Ethotron " rectifying valve scarcely ever 
needs replacing. Conforming to I.E.E. regulations, the unit 
can be used with any set in perfect safety. No noise—no hum 
—no distortion. Tappings provided to give correct H.T. 
voltages for detector, amplifier or screened grid valves : grid 
bias adjusts itself automatically. Maximum H.T. 150 volts. 
Total onput 25 milliamperes. For A.C. mains 100/240 volts, 
40 100 cycles. 

Price £6 : 18 : 3 
12 6.) 

2 The BURNDEPT L.T. BATTERY CHARGER 
Keeps your L.T. Battery always fully charged—at a cost of 2d. 
per week--based on electricity at 6d. per unit. No UPKEEP 
COSTS—NO ACID—NO VALVES—NO HUM. NO AT-
TENTION OF ANY KIND IS NECESSARY, and, con-
forming to the I.E.E. Sub-Committee's regulations, the Charger 
is ABSOLUTELY SAFE. Incorporating Westinghouse 
Metal Rectifier. The special indicator-fuse lamp shows 
whether or not the battery is being properly charged, and also 
safeguards the transformer and metal rectifier against the danger 
of an overload. Universal type, for A.C. mains, 100'110 or 
200240 volts, 40, 100 cycles. Charges 2-4- or 6-volt accumla-
tors at half-ampere. Note: This Charger may he used, with 
excellent results, to excite the fields of 6-volt '5 ampere Magnovox 
and R.T.H. Rice-Kellogg Moving Coil Loud-speaker. 

Price £2 : 9 : 6 
3 BURNDEPT AUTOMATIC CONTROL 

An optional device which disconnects the charger and connects 
the H.T. eliminator (if any) and vice versa when the set is 
switched on or off. 

Price £1 : 5 : 

BURNDEPT 
LISit-Zi ee.101•N:ti/Arre>reNro•Vtre•Nrtit/n"eWP•Nirta" 

Burndept Receiver, ore supplied on Hire-Purchase Terms. Write for particulars 

, \V 
A13 Advertisements for " The Wireless World '' are only accepted front Iirni e believe to be thoroughly reliable. 
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EVERYTHING  g.  
qourearculter 

 ..amme 

ELECTRICAL 

/ month after month 
GECoPHONE Scores Again 

4REAT NEW 
DRY BATTER? 
TRI LIPH 

Here is an entirely new and 
improved H.T. Dry Battery, 
the result of greatly advanced 
methods of manufacture. It means 
longer life—greater battery satis-
faction! Note the introduction 
of thumbscrew terminals which 
make perfect contact a certainty. 

oN,A.lessAnceir 
,401„e etfriotieZES 
e_vtTERY 

Vete:Odie/010E 
REDUCED 

PRICES ! 

siri 
ru ,“ gbi r. 
L4900. 66v. 

10P6 
L4901. 100v. 

18'6 
Super - Capa.itu 

Tape. 
L4903. 66v. 

21P. 

MADE IN 
ENGLAND 

Sold bu all 
viras 
Dealers. 

_  

GECoPHO 
INTERCFIANGEABLE 
11.1•T DRY BATTERIES 
letlz ecrew temzinalr  

Adyi.,:f 7 he General Electric Co., Lid., Magnet House, Kingsway, London, W.C.2. 

EIBOCISCIDCICICIOCIEESCIECIEDECICIMOCICICICICIDCICICIOCICIOCI 

HENDERSON 
H.T. BATTERY ELIMINATORS 

For the new season a complete range of Eliminators is available. 
All are enclosed in metal cases, finished in Crystalline Black, and 
conform in every v, ay to the new I.E.E. Regulations. 

A.C. Unit Type A.I. 

The Unit illustrated gives voltage tappings at 60v., fhlv. and 
130v., and is of the 60 milliamp type. It retails complete wills 
valve and royalty at £7 2s. 6d. 

Direct Current Units of similar handsome appearance range in 
price from 301- to 80/- retail. 

All bear the Henderson Two Years' Guarantee. 

A postcard brings complete detail!. 

W. J. HENDERSON & CO. LTD. 

351 

o Q 
o 
o 
o o 
o° 
o 
o o 

o 
o 

o 

o 
o 
o 
o 

o o 
1:3 
CI 

CI Fulham Road, London, S.W. 10. O 

Telephone: Kensington 9407-8. 

sonesosocesomosssoseasossEssoosamoono 

SYNONYMOUS 
As a synonym for Condenser the term " HYDRA " 
is well found. It means the finest Condenser ever 
offered to the British Public, as reports from all 
over the country testify. Get one and test our 

statement for yourself. 
They operate at high 
voltages without fear 
of breakdown, have 
high megohm resist-
ance and low variation, 
are rigid and compact. 
Made by the foremost 
of the world's paper 
dielectric condenser 
manufacturers. 

WORKING VOLTAGES: 

240 D.C. 
1 Mfd... 2/.6 31- ti,' 
2 „ 3,'. . 

818 11.. 
Etc. The above have been tested at double the working voltage. 

4 Je 

2.to A.C. 430 D.C. Or 300 A.C. 

LOUIS HOLZMAN, 

34, K ingsway, London, W.C.2. 

111,ntion ol " The Wireless World." when writing to advertisers, will ensure promfrt ettention. 0, 1 4 
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GOOD NEWS! 
Foremost in Quality. 
Lowest in Price. 

Magnavox leads again. The only moving 
coil speaker that has stood through every 
period of speaker development. Supreme 
in the beginning—supreme to-day. 

REMEMBER THAT ALL MAGNAVOX UNITS 

ARE SUPPLIED COMPLETE WITH INPUT 
TRANSFORMER, FILTER SYSTEM, 10 FOOT 

INPUT AND FIELD CORDS AND FIELD SWITCH. 

DON'T HESITATE — BUY A MAGNAVOX. 

under (Melton., PaienIS and manufactured whirr, elclusw 
Magnavox palmas. 

MODELS for A.C. or D.C. 
TYPE D. So. I. For operation from .\ 
iooirzo volt 50/60 cycle A.C. 

TYPE D. 80/2. For operation from 
200/240 volt 50/60 cycle AC. 

TYPE R. 5. For operation from D.C. 
100/240 volt D.C. .. 

TYPE R. 4. For operation from 6-volt 
Trickle Charger. Consumption 11 amp. 
TYPE M. 7K. Balanced armature unit 
New Belvedere Fire Screen Baffle .. 

Lighting Mains 
.. £11 0 0 
Light ing Mains 

£11 0 0 
Lighting Mains 
• • £8 5 0 
accumulator or 
..£ 0 0 

. . £3 2 6 
•Sti 0 0 

"THE GREAT VOICE." 
The Great Voice " is a 32-page booklet, profusely illus-

trated and written entirely in your interests with a view 
to enabling you to obtain those better results for which 
you have persistently longed. This booklet tells you all 
about moving-coil speakers, baffles, power amplifiers for 
AC. or D.C. volume controls and gramophone pick-ups. 
Send for your copy to-day. Price 3d. post free. 

THE ROTHERMEL CORPORATION LTD., 
24-Z6, MADDOX STREET, W.1. 

'Phone: Mayfair 0578-9, 4286. 
Telegrams: ' Rothermel," Wesel°, London. 

HAGNAVOX 
&I5 Advertisements for " The Wireless World" are only accepted from firms we believe to or inorciughly reliable. 
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And Now— 
The New "Monolt" Unit 

AW .  

complete 

with charge 

indicators 
and carrier 

The New "Monolt "—the battery for modern sets is strong, 
compact, and able to be discharged at really useful rates. 
A battery of 6 volts 30 ampere hours actual in one moulded 
glass container. 
It is the ideal unit for super-power valves, and for field excita-
tion of moving coil loud speakers. 
In addition to the well-known Tudor features—the non-
corrosive terminals, non-splash screw vents, ebonite lids, and 
5 m in positive plates —the battery has the great advantage of 
being fitted with specific gravity indi:ators. 
And the price is only 4o/-, — less than that of a 6-volt crated 
battery. 

Ask your dealer for leaRet No. 36 which describes 
the battery fully, or write to us direct. 

The new Tudor monobloc H T. un 't is of ample 
capacity for operating moving coil loud speakers. 
Intercell leakage has definitely been overcome, 
and in consequence the battery holds its charge 
far better than most of the monobloc units on 
the market. 

Price 7;6 (dry charged). 

Ask your dealer or nearest Tudor Service Depot for Folder 
No. 33 and Leaflet No. 30, or write to us direct. 

tube? 
ESTABLISHED IN 
PUBLIC SERVICE 

Advt. at The Tudor Accumulator Co., lid., 2, Nono k 'Street, 
Strand, London, IV .C.2. Telephone: Central 3308. 

Works: Dukinfield, nr. Manchester. 

MOVING - COIL REPRODUCTION 

GOODMAN i "N,Vi JUNIOR" MOVING-COIL SPEAKER KIT 
This new Model has been produced to meet a demand for 

a GOODMAN'S product at a competitive price. The last word 
in up-to-date construction, it has been specially designed to 
reduce the Constructor's difficulties of assembly to a minimum. 
The new design of Diaphragm support with an easy and perma-
nent centring device. Cone paper cut to shape, and a cleverly 
designed Moving Coll eliminate practically any possibility of 
error in construction. The coil is sectionally wound, has an 
equal inductance at all frequencies, is light, and unaffected by 
moisture or heat. The Pot Magnet is the already well-known 
Minor Model, and is remarkably powerful although c ansuming 
only l 2 amp. at 6 volts. Lugs are provided for fixing to the 
Cabinet or Baffle Board. 

Comp.ete Equipment for 6 Volts £3-10-0 
1 his Moving foil SP.tzker Equipment was th- c.mtre of enormous nth-mho., 

at the National hudio Ev.:ihidaa,Olrottpin. 

OODMAN 
27 FARRINGDON ST. LONDON. E£.4 

Telephone: City 4472. 

TUNERS AND WAVE TRAPS 

DAVEX 
Make a Point of using Davex Products 

PRICE 

21 - 

PRO\ 
PX1. 

A New Coil specially designed 

to give the highest possible range, 
selectivity, and at the same time 
to tune to all wave lengths without 
changing coils. 

A turn of the self-contained switch 
changes from the Broadcast wave 
band to the long wave band. 

A feature of the DAVEX is the 
special wave trap which is in-
corporated. No interference is 

6 pin or panel mounting. experienced between the local 
station and long wave stations. RANGE 200-7,0co. 

A WAVE TRAP THAT 

WORKS AND DOES NOT 

REDUCE VOLUME. 

Specially designed to cut 

out Interference from 

5 G.B. 

Sole Maiitifactul.•r- awl 

ST. MARY'S MARY'S MOTOR COMPANY, 
WIRELESS DEPARTMENT, 

MARKET HARBOROUGH. 

PRICE 

1 0 - 

TRADE 
ENQUIRIES 
SOLICITED. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. ash 
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FIRST AGAIN! 
At Olympia this year IGRANIC products again set the standard of advance. 
IGRANIKIT—the 2-Valve ALL MAINS OUTFIT-£7.0.0—was the triumph of the Exhibition. 
THE " UNIVERSAL " PORTABLE--with screened grid valves in the two HT. stages, and 
ample battery power in the separate case—was right in the forefrónt. Covered in selected 
hide it is selling fast at £33.4.0, including royalties. 

COILS, which first made the name of IGRANIC famous in the radio world, were popular 
as ever. The " J " Type Transformer at 17/6 stood without an equal in its class. 

Send for free catalogue of the best radio components. Here are some : 

COILS. 
Triple Honeycomb Inductance. 
Tapped Triple Honeycomb Inductance. 
" Xllos " (Extra low loss) Inductance. 
Igranic Centre Tapped " Xllos" Short-wave 
Inductance. 

CHOKES. 
H.F. and Short-wave H.F. • 

CONDENSERS. 
Lokvane Square Law Variable. 
Gang Condensers. 
Low Loss Square Law Variable. 
Igranic-Pacent Variable. 
Vernier Drum Control. 
Micro Condenser. 
Balancing Condenser. 
Igranic Screened Condenser. 

OTHER COMPONENTS. 
Indigraph Vernier Knob and Dial. 
Anti-microphonic Valve-holder. 
I..F. Transformer Type " J." 
Springmore Plug. 
Phonovox Pick-up. 
H.T. Supply Units 

IGM/C 
ELECTRIC  

\MITW 

SETS. 
Igranic Neutrosonic Seven. 
Universal Portable Five. 
IGRANIKIT--by far the 
home-constructor's set. 

IGRANIC ELECTRIC e LKD 
149, Queen Victoria Street, LONDON, E.C.4 

Works: BEDFORD. 

Branches: MANCHESTER, BIRMINGHAM, 
CARDIFF, NEWCASTLE, LEEDS, BRISTOL, 

GLASGOW. 

AAAAAAAAAAAAA/\/\ 2\ 

UNIVERSAL 
PORTABLE 

FIVE 

most efficient 

•-
•be  

• A. 
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Just as the fleet safeguards OUT :hores 
agrinst muas on, so do the letters T. 
safeguard you against faulty condensers. 

rilHE letters "T.C.C." on a condeu.ser 
I are a hall-mas k. For nearly a quarter 

ola century "T CC.,' has been synoni-
mous with accuracy, durability and 
dependability. 

" T.C.C." Condensers are guaranteed. 
Everyone is individually tested before 
leaving the factory. You have never 
known a faulty "T.C.C." because such 
cannot pass the test-berielt. 

Look for "T.C.C." on .the next condenser 
you buy-. It is your safeguard. 

Specified for the Cossor " Melody a her " 

T.C.C. 
Advt. Telegraph Condenser Co.. Ltd., Il'ales-Farm Rd., N. Acton. London. W.3. 

M I 

EDDYSLNi 
DE-LUXE CABINETS 

FOR MOVING COIL SPEAKERS. 

The " REGENT " 
Table Model. 

An ample size cabinet 
designed to give a maxi-
mum baffle effect and built 
of well seasoned wood of 
such substance as to permit 
of no reverberance. Hand-
some in appearance and 
fine finish. Removable 
fret and projecting mould-
surround cut from the 
solid. Suitable for any 
make of speaker 
Oak .. £2 . 17 . 6 
Mahogany 3 • 12 . 6 

The "IMPERIAL" 
Pedestal Cabinet 

de-luxe. 
You can hear all the low 
notes clearly and distinctly 
when this cabinet is used 
in conjunction with a 
moving coil loud speaker. 
The generous size, non-
reverberating wood and 
open rear construction 
ensure this. Of fine work-
manship and finish, it will 
worthily mount any moving 
coil loud speaker, and the 
combination makes a most 
imposing instrument. The 
inside shelf is adjustable 
and will accommodate any 
make of speaker, including 
Marconi, B.T.H., or 
Magnovox models. 
Oak finish £4 .16 • 0 

• Sole Manufacturen: 

STRATTON & CO., Ltd. 
Brom.;grove Street, 

BIRMINGHAM. 

The " BERKELEY" 
Table Grand Model. 
A cabinet of dignified 
appearance and high-class 
finish. It is of sufficient 
baffle size to bring out the 
low notes of the scale. It 
is constructed from well 
seasoned wood and incor-
porates a removable fret 
solid mould-surround as 
on other models and is 
fitted with silk material at 
the fret aperture 
Oak .. £3 .12 • 6 
Mahogany 4 .10 .0 

London Service Depot 

WEBB'S RADIO 
ELECTRIC STORES 

164, Charing Cross Road. 
W.C.2. 

11 cretin,' of " The Wireless World," when writing to advertisers, will ensure prompt attention. B2 
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THE WIREIESS WORLD 

Tilt HS* CHOKE 
THE enormous popularity which 

the Watmel H.F. Choke has 
achieved during the last six 

months is due to the wonderful 
efficiency of our system of winding. 
The four accurately balanced sections 
provide a high impedance value and 
offer extremely low self-capacity. 
The effect is that the reaction control 
n a receiver using the Watmel Choke 
is smooth and very critical enabling 
the maximum volume to be obtained 
without oscillation. 
Be sure and ask your dealer for a 
Watmel H.F. Choke —no other is 
- good enough.-

'..\ WATMEL WIRELESS CO., LTD., 
IMPERIAL WORKS, HIUH STREET, ED3WARE. 

'telephone : Edgware (MM. 

rARBORUIIM 
UP 'RADIO PRODUCTs NOV 

FOR PURITY OF RECEPTION. 

12i1 
Complete 
Wi/b eel/ 

CARBORUNDUM 
STABILISIN3 

DETECTOR I) NI P. 
The most satisfactory method 

of rectification. No cat's 
whisker, gives crystal clear tones, 

and will not burn out 

CAR B OR U NDUM 

RESISTANCE CAPACITY 
COUP LING UNIT. 

A unique form of R.C. Coupling 
Resistances made of solid rods 

of Carbormidiun. Unbreakable, 
will not burn out, no capacity 

fleets. 

Grid I.eaks and Anode Resi-t-
ances, all standard values. 

Price - - - each 2 6 

WRITE FOR 24 - PAGE 
CIRCUIT BOOK. 

/4, 

THE CARBORUNDUM CO. LTD. 
MANCHESTER. 

09, 

:ADVERTISEMENT S. 19 

Bovycir4 @wC 

Sets for 1929 
THE PENTOVOX TWO. 
A Two Station L.S. Set. 

t me of the mod popular sets of the 
ir will be the Pen tow's, a two 

valve receiver using the ncw Pentovox 
valves. Despite its luxury equipment 
and outstanding performance, it is 
one of the cheapest sets on the market 
and is extremely simple to operate— 
no coil changing, fine adjustment of 
tuning by slow motion dial. 

If No. 329. Set 
in dark polished oak £4/12/6 

I ncluilinl Royalties. 

Two special valves tested .ivd ma'am 
to set. £1 15 6 

THE PENTOVOX THREE. 

This set meets all the demands for an 
updo date receiver of really high per-
formance yet at a low price. The 
wavelength range is 250 to soo and 
2,200 to 2,300 with no change of coils. 
Log scales are provided for indicating 
the settings. 

on&  
List So. 314. Rectityr / 2 / 

Including Royalties, 

Three Special Valves, £2/ 18;0 

Sets only supplied with Valves. 

THE SCREENED VOX 
POPULI THREE. 

'this Screened Three marks the biggest 
advance in set design and construc-
tion since the industry began. It has 
an amazing quality of reproduction 
and its selectivity is no less a doltish-
ing, u:ing a crecned grid Ill. N'alve 
and a 5 electrode Pentode for the 
amplifying stage. 

List No. 339. Sct in daik polished oak 

with grid bias and three  special valves   

!;winding kovallie,. 

THE SCREENED VOX 
POPULI FOUR. 

This is a companion set to the Screened 
Three but specially designed for use 
with a hame aerial, or for an outside 
aerial in districts where reception is 
poor. Was elength range is from zoo 
to 5oo and too° to 2,000 without 
change of cols. Terminals are provi-
ded for gramophone pick-up. 

tie No. 345. Set in dark oak cabinet 
with ¡panic . s 
ea fiery, and lour special £21/9/0 
valves. Including Royalties. 

Itowyer-Lowe are also introducing a Universal til set %Vase Ris ver 
front to to 5,000 metres and the (,ramo-Radio Alone, an instrument 
combining the Vox ropuli Three with an iksitrical reproducing 
gramophone. 

UNIVERSAL SHORT 
WAVE RECEIVER. 

List No. 346. In handsome 

"¡shed oak £1411010 case. • 
Including Royalties and three 
coils co:.ering 15 to zoo metres. 

Write for the Bowyer-Lowe Catalogue of Components and Receivers, 

GRAMO RADIOPHONE. 
List No. 343. In polished 

oak case. including noires, 

fully £39/0/0 
licensed. 

OWYER-LOWE Co. Ltd. (Dept. T), 
Radio Works, LETCHWORTH 

B3 Advertisements for " The Wireless World" are only accepted front firms we believe to be thoroughly reliable. 
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your dealer for Ask 

1. 
The finest quality 
covering, heavy tin-
ning and double 

cotton covering ensure maxi-
mum efficiency—unravel an 
end of Glazite connecting 

wire and see for yourself. 

2 ft is made in the 
e following colours 

which give a smart 
professional appearance to the 

wiring of your receiver - - 
black, white, red, blue, yellow 

(fnd green. 

3 Every coil of Glazite 
• wire bears the.LEW 

label—a symbol of 
5o years' experience in high-

grade wire production. 

CL ZIT 
BRITISH MARE 

COLOURED 
CONNECTING 

WIRE 

The London Electric Wire 
Company&Smiths,Limited, 
Church Rd., Leyton, London, E.I0 

'P;ione : 
%Val thorn:- tow 

233 I 

'Grams: 
‘Lewco,., Phone. 

London " 

EI 
REGEt 

THE HEART 
OF A SIMPLER SET! 

'THE " TONATUNA " is the very heart of 
I to-day's ideal receiver, giving as it does 
maximum efficiencywith the utmost simplicity. 
The " TONATUNA" replaces troublesome 
coils, and the Auto-coupled coil gives increased 
selectivity, increasing number of stations 
received. A handsome 4" dial allows of most 
accurate possible adjustment of reaction, and 
the centre knob is a handy wave-change switch 
—just turn the knob for either short or long 
waves. Range is from 240 to 520 metres and 
1,100 to 2,000 metres using a '0005 variable 
condenser. 
The "TONATUNA" is unique in being the ONLY 
Tuner wound on. a I6-rib Bakelite former, making it the 
most efficient Tuner on the market and is the secret of 
the wonderful results obtained. 
The "TONATUNA" is easily fitted in any receiver, 
only one hole being required. 

Full instructions for building • specially 
Price 21,P. designed Three-Valve Set, easily controlled 

by any member of your family, are packed 
with every ' TONATUNA." 

I you: lonlvr die: wit ..loch, write direct alvin; hi: nnnio uir 

THE TONEX CO., 
WALKER STREET, BLACKPOOL LANCS. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt catentton. 
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. This is the considered 

judgment of thousands of 

delighted listeners who heard 

our recent demonstrations . . . 
The Olympia Show has added huge numbers 
to BAKER'S list of users. You cannot do 
better for the money. Efficiency and 
performance are 100% in every respect. Send 
for our new FREE 36 page BOOKLET 
" A NEW HOBBY FOR WIRELESS 
ENTHUSIASTS " — a postcard will do. 

"SUPER" MODEL 
Reed...led Design aPiAlen or. Pior. Pat 

Nu. 23571-28 

with Steel Magnet Unit. The most 
efficient Electro-Magnet on the market. 

From E4 - 7 - 

PERMANENT MAGNET 
MODEL A.1 

IZeghte cd appli,d for. hoe. P..t 
Nu. 23571-28 

Requin no Accumulator or house 
turren . Price £6-5- 0 

OFFICES: 89, SELHURST ROAD, S. NORWOOD 
WORKS: 42 CHERRY ORCHARD RD., E. CROYDON 

Telephone : Croydon 1618. 

THE WORKS ARE ALWAYS OPEN! 

LOEWE 
CONE LOUD-SPEAKERS 

RADIO 
Loewe Radio Cone Loud-speakers will give you real music. All 
harsh resonance is lacking, and for purity of reproduction and 
clari'y of tone they are unexcelled. 

Made in two types. 
FOR THE HOME FOR PUBLIC BUILDINGS 
Type EB 71. Type EB 125. 
trx 13'x 51'. 24'x 24'x 8r. 
Nett weight 51 lbs. Nett Weight 15 lbs. 
Price 50/-. Price 9 Ong. 

Ask for further particulars. 

THE LOEWE RADIO COMPANY LIMITED, 
4, Fountayne Road, TOTTENHAM, N.15. 

LOEWE XDIO 
is5 , Advertisements for " The Wireless World" are only 

A .C.  OYN IC  D.C. 
ELIMINATORS 
ALL PRICES REDUCED FROM 1St OCTOBER. 

FREE FROM  HUM --MINIMUM VOLTAGE DROP-TONE PURITY 

Purity of Tone, the ideal ot every 
discriminating Radio en thu,iast, can 
be obtained only where a STEADY 
high voltage is available. 
•' DYNIC" ELIMINATORS 
guarantee such a steady 
high voltage. In addition, 
the power consumption is 
remarkablysinall while the 
voltagedropistrery small, 
and Hum is entirely 
a brent. DYNIC" 
ELIMINATORS are 
real scientific and 
engineering jobs. 
That they give 
entire satisfac- £1-10-0 

to tiOn is proved 
£11-11-0 by theirever 

alty Winded. increasing E7-0-0 
sal es. 

A.C. 

I all Particulars fro", Manufacturers: 

1).C. 

JONES&STEWART 
2,47a, St. Vincent Street, GLASGOW. 

'Pham t Central 4392. 'Grams: Gadgets. 

accepted from firms we believe to thoroughly reliable. 
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SHOULD GET 

1 n the new Junior Condenser S.L.F. type 
the plates are specially shaped to get high 
maximum and low minimum capacity 
with true S.L.F. readings throughout the 
180° scale. 

.0002, .0003, .0005, 5.,6 each. 
4- plain dials, 2/- each. 

4 

Above is the new L.F. Power Choke and 
output Transformer for moving coil Loud-
speaker. 
Heavy shrouded Transformer, 25-1 ratio. 

Price 17/6. 
licavv Power Choke. Price 15 .-. 

BEDFORD ELECTRICAL AND 

RADIO COMPANY, LTD., 

22, CAMPBELL ROAD, BEDFORD. 

LONDON t GLASGOW, 

Bartlett's Buildings. CCI. I1t. St. VIntent Street. C.'1. 

411 0 °141)" 
The most modern 
valve holder— in a 

1.500.000 
BENJAMIN 

VALVE HOLDERS 
have already 
beers sold 

word VIBR OLDER 
—that is what you 
want in your set 
this season. 

The Benjamin Vibrolder 
is absolutely shock— 
proof, the valve leg con— 
tacts are self—aligning: 
terminals are provided 
for ease of wiring and 
the overall size of the 
moulding is only 1 j" Y.14'. 

Price 1'6 

Due to its great 
popularity the origi-
nal Benmmin model 
n still relamed. 

Price 2, • 

BELVALIIN 
ELECTRIC LIMITED, 
BRANTWOOD WORKS, 

TOTTENHAM, LONDON, N.17 

DUBILIER 
DUMETOHM 

A high resistance of special constr ue - 
tion which has many usei and is 
supplied in idne resistance values—'2 3, 
5, 1. i. 2,3, 4.5, and so megohms. 
lioldcrs are supplied either horizontal 
,.r ver tIcal. 

if unobtainable from your dealer 
write dirert to us giving his 
.lame and address. 

pummel 
tire. fd Ded,;1;. (1 ..r.!:, Led., Dues, IV•ek.., Velorio Roos. 

Mentinti of" The Wireless World, - when writing to advertisers, will ensure prompt attention. 
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The Set that makes home 
construction an espensive 
hobby wb4 
No diagrams 
No wiring 
No soldering 
No home construction 
No disappointment 

You can buy the famous GEC0-
PHONE " VICTOR 3" for 
1 7.6 including Royalty and 

OSRAM Valves—a set which is a 
revelation in performance, as 
thousands have already testified. 
So why bother to make up your 
own set with all its trouble, 
uncertainty and expense ? 

Remember, you can buy the 
" VICTOR 3" for less than you 
can build a set of the same 
calibre, with certainty of the 
most satisfying results. A 
variety of stations can be got 
with ample loud-speaker volu ne. 

t is an attractive, strong, 
compact set which will give 
unbounded satisfaction. 

The "VICTOR 3" is the most 
startling offer ever made to the 
wireless public. 

(ieRICE, 
including 

ROYALTY & 
OSRAM 
VALVES 

GECoPHONE'r 
ran.> 

IC 10 

MADE IN ENGLAND 
Sold by all Wireless Dealers. 

WRITE for Folder No. B.C.4762 for 
full particulars of the "VICTOR 3" 
and Brochure B.C.4766 for in-
formation eeardinq all the new 
season's "GECoPHONE" Radio 
Receivers and Gramophone Repro-
ducers, Loud Speakers, etc., SENT 
POST FREE on request. 

Advt. of The General Electric Co., Ltd., Magnet House, Kingszaay, London, W.C.2. 

137 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly 
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each contains 

A 32 Page BOOK 
which tells you all about the wonderful 
New Cossor Melody Maker .... about its as_ 
tounding SELECTIVITY . how it cuts out 
the local station like magic... about its 
amazing POWER ... how it will bring you 
superb music from over 20 stations ... about 
its absolute SIMPLICITY . . . how even a 
child can work it . . . all about the most 
wonderful Wireless Set ever produced . . . 

An 8 Page CHART 
which shows how anyone can build the wonderful 
New Cossor Melody Maker in 90 minutes .... it's as 

simple as Meccano .... no drilling, no soldering.... 
no Wireless knowledge necessary .... everything you 
need for building the New Cossor Melody Maker is 
packed in a sealed carton .... even the tools .... and 
its cost is less than half the price of a factory-built Set 
of equal performance .... get to know all about it 

. fill in the coupon now! 

WON IIIPIE IRt IF lU IL 

ossor 
•, 4e:>> MelodgMaker 
Adrt A. C Cossor. Ltd., Melody Deportment, thehbury Grove. London. N. S. ee 5852 

Mention ot " The Wireless World," when writing to advertisers, will ensure prompt attention. B8 
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WHAT OF THE FUTURE ? 

1 -11-IE doors of Olympia have just closed upon what has undoubtedly been the biggest and most suc-
cessful Radio Show ever held in this country, and 

the occasion suggests itself as one for reflection on the 
trend of progress and a consideration of the possibilities 
which lie ahead of us as broadcasting and its associated 
influences extend and develop. 

" • So Much More M be Done. 

In a contribution to our issue of last week Captain 
Eckersley related reminiscences of the early days of 
broadcasting in humorous vein, but concluded (in all 
seriousness, we believe) with the remark, " There is so 
much more to be done, but sadly enough in some ways, 
never in the hit-and-miss improvisations of former 
times." Broadcasting as we understand it to-day has, we 
will agree, reached a standard where results can be fore-
casted and the hit-and-miss methods of bygone days are 
eliminated; but we are only able to expisess such con-

VOL. XXIII . No. If 

lidence in regard to the future if we first assume that we 
shall continue to operate broadcasting on the present ' 
lines, and that there are no radical changes either tech-
nical or otherwise ahead of us. Captain Eckersley is 
undoubtedly right in emphasising that there is " so 
much more to be done," but may we not expect to find 
that the progress of the future will be just as full of the 
necessity for compromise expedients and hit-and-miss 
methods as the past. Short-wave broadcasting has not 
received any marked attention in this country during 
past months, but we may anticipate that the coming 
winter will revive its importance and that with improved 
improvisations (for we may still legitimately so term 
efforts made to obtain stable long-distance short-wave 
reception) the link-up between this country and the 
remoter continents by broadcasting may be looked for 
with some degree of confidence. 

New Avenues of Development. 

Picture transmission is a new sphere of broadcasting 
activities of which we are promised a foretaste almost 
immediately, and although the sceptic may see nothing 
likely to maintain the interest of the public in the repro-
duction in the home of still-life pictures of some topical 
event, yet it would be rash to predict that no other 
applications will be forthcoming to provide variety and 
enhance the value of the service. Again, television, 
however incomplete we may regard its present state of 
development, may, almost at any time, perhaps through 
some system hitherto unheard of, be brought to a state 
of practical development justifying its application as an 
adjunct of broadcasting. 
Again, with the development in this country of the 

national scheme for general electrification, is it not more 
than likely that some form of wired wireless will be 
applied as a means (perhaps alternative or auxiliary to 
the present system .of broadcasting through the ether) of 
distributing information or entertainment throughout the 
country? 
There are so many directions in which development 

may come that it is impossible to regard the present 
service provided by broadcasting as in any way final. 
Yet we have referred above only to technical con-
siderations and have not touched upon the very wide 
possibilities which still remain open to development in 
the nature of the material to be broadcast. Is it to be 
supposed that the programmes of to-day and the pur-
poses to which broadcasting is being put will remain 
stationary? Rather we would be prepared to believe 
that in the not far distant future on looking back on the 
present service which broadcasting provides we shall be 
astonished that we were so slow to realise its potentialities. 

13 9 
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r -IHE writer does not pretend to know how many it  
commercial receivers there are on the market, 
nor would he like to hazard a guess as to the 

number of different designs that have been published 
from which the home-constructor can build his own 
set. Inspection of the catalogue of a well-known whole-
sale house reveals the existence of some forty different 
eliminators, designed to supply anode current from al-
ternating-current mains, and there are probably at least 
another forty models available. It will be seen, then, 
that the chance of acquiring a suitable eliminator for 
any particular set by going into a shop and blindly 
purchasing the first offered is tolerably remote. This 
fact is the justification for the present article, in which 
will be made some suggestions which, it is hoped, will 
be of assistance to those who are faced with the task 
of selecting from among the many eliminators offered 
the model which will most completely fulfil the require-
ments of their own particular receiver. 

In choosing an eliminator, it must be remembered 
that the output stage of   
the receiver is that which 
most requires a high 
voltage, and that except 
in a few unusual cases 
the last valve draws about 
three-quartets of the total 
current required by the 
set. So far as the total 
output of the eliminator is 
concerned, it will therefore 
be sufficient to select a 
model which will maintain 
the voltage 'desired while 
passing a current some 
thirty to fifty per cent. 
greater than that required 
by the last valve. 

MAXIMUM VOL TAGE 
rOF ELIMINATOR 

(a) 

I-
0 5 

ouo 
0 

2 cr 
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How to Avoid Overload 
and Instability. 

By A. L. M. SOWERBY, M.Sc. 

here, that the voltage at the output terminals of an elim-
inator varies 'with the current that is being taken from 
it, the voltage dropping fairly rapidly as the current is 
increased. One commercial model, for example, pro-
vides 14 milliamps. at a voltage of zoo, but when 40 
milliamps. are taken from it the voltage drops to iro 
volts only—barely more than half the value given at 
the smaller load. 

Apart from one or two instruments, which have fitted 
to them a device for keeping the output voltage practi-
cally constant whatever the load, this interdependence of 
current and voltage must always be expected. It will 
be less marked in an eliminator in which the smoothing 
chokes are large and robustly built than in one where 
the chokes are small; heavily built chokes are thus a 
recommendation. Even the heaviest chokes, however, 
cannot do away with that part of the voltage drop that 
is due to the internal impedance of the rectifying 
valves. 

This variation of voltage with load throws on the 
manufacturer of the elim-
inator the duty of provid-
ing his prospective cus-
tomer with the necessary 
information to enable him 
to know what voltage to 
expect with every differ-
ent load; this information 
is most conveniently ex-
pressed in the form of a 

F- curve, though a short table 
of figures, which is more 
easily printed, may be 
equally useful. Not 'all 
makers provide this essen-
tial information; unless the 
purchaser is content to ac-
quire an eliminator with-

out a proper knowledge of its capabilities, his choice 
is, therefore, unnecessarily limited. 

Quite apart from any possibility of undue voltage-
drop, there are other reasons making it desirable, if 
there is no great objection to the extra outlay, to pur-
chase an eliminator of such dimensions that the output 

MAXIMUM VOLTAGE 
OF ELIMINATOR 

TAP 

(b) 

iv+ 

o 5 
oo 
>cc 

Fig. 1.—In (a) the voltage-drop in the series resistance R is used 
to reduce the voltage for the " Tap " terminal; In (13) a potential 
divider P is employed. In the former case the presence of R 
with the condenser tends to check instability in the receiver by 

Isolating the valve fed from the " Tap" terminal. 

For several different reasons, some of which depend 
upon the presence of the rectifying valves and smoothing 
circuits, the selection of an eliminator is not quite so 
straightforward a matter as the simplicity of the condi-
tion just laid down might suggest. It is a well-known 
fact, upon the reasons for which we need hardly dwell 

B 10 
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Choosing an A.C. Eliminator.— 
required for normal running is very comfortably within 
its powers. In a small eliminator, primarily designed 
for sets taking, perhaps, ten milliamps., the rectifying 
valves fitted will probably be capable of passing three 
or four times this current without being harmed, and 
this larger figure may quite fairly be given by the 
makers as the maximum output of the instrument. The 
chokes that form part of the smoothing equipment, how-
ever, will probably be but small, and though they may 

A typical A.C. mains eliminator with four metal-oxide units 
forming a rectifying bridge. The series anode resistance scheme 

Is emplo3ed. 

provide very adequate smoothing when the current pass-
ing through them is low, they may approach the point 
of magnetic saturation when there is flowing through 
them the maximum output of the rectifying valves. If 
this takes place, their inductance is likely to drop to a 
value far below that which corresponds to normal run-
ning, with the result that the smoothing will become 
inadequate, and hum will be introduced into the re-
ceiver as a consequence. 

Where Economy may be Practised. 

If the eliminator is being loaded up to its limit to 
provide the heavy current demanded by an -ambitious 
output stage on a purely local-station receiver, this hum 
may not matter, because the low degree of amplification 
normally possessed by such a receiver will be insufficient 
to magnify the hum up to an audible sound. If, on 
the contrary, the eliminator is fully loaded by a multi-
valve set with high overall amplification, the hum is 
likely to be decidedly objectionable. 
The remedy, of course, is to use an eliminator that 

is capable of supplying a considerably greater output 
than is likely to be required for normal use; it may 
then be assumed with perfect confidence that the 
smoothing chokes are fully adequate for the work that 
they have to do, and that hum will not arise. In 
addition, it is probable that the rectifying valves in 
the larger instrument will be passing decidedly less than 
e 

their maximum current, which will ensure that their life 
will be long, and that there will, in consequence, be free-
dom from the expense of frequent replacements. 

How to Estimate Consumption. 

As a rough guide for those who do not possess a 
milliammeter, the following figures for anode current 
may be used as a basis for reckoning the consumption 
of a receiver; although, in the nature of things, the 
figures can at best be only approximate, they will be 
near enough to be helpful in deciding the output that 
the eliminator should provide for any particular set. 
Since, for the purpose in question, it is important that 
too low an estimate of the receiver's consumption should 
not be made, the figures given are on the high side. 

Probable Anode 
Current: 

Valve. •3filliamps. 
Output Valve : "1.'tiper-power " ... 20 

" Power . . 6 
L.P. : Followed by transformer or choke 3 

Followed by resistance ... 
Detector : Leaky-grid 

Anode-bend ... 
H.F. Anhui fier 

.. 1 
.. 3 

... 1 

.. 3 

As an example of the usé of these figures, let us sup-
pose that it is required to purchase an eliminator to ' 
feed a receiver consisting of one H.F. valve, an anode-
bend detector coupled by a resistance to an L. F. ampli-
fier, Which is, in turn, coupled, by a transformer to an 

An A.C. eliminator with full-wave rectifying valve. 

0 

output stage consisting of two " super-power " valves 
in parallel. The total current required by the receiver 
will be 20 + 20 + 3 + I + 3 =47 milliamps. The 
voltage required will be the highest that it is safe to 
apply to the last valves; say, some 150 to 16o volts. It 
will, therefore, be necessary to choose an eliminator 
which is known to maintain this voltage while delivering 
the very respectable current of 50 milliamps. Such an 
instrument will probably be capable of delivering, at a 
pinch, a maximum current of something like double 
this figure; or, alternatively, will maintain a voltage of 
some 200 volts while supplying currents of the -order 
of 25 milliamps. 

It is especially to be noticed that it will not be suffi-
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Choosing an A.C. Eliminator.— 
cient to purchase for this task an eliminator aescribed 
in some such terms as " Output 150 volts; current up 
to 50 milliamps." This description, if examined closely, 
will be seen to give no guarantee whatever that the volt-
age will not drop far below that mentioned when any 
approach to the full current is drawn from it. Before 
completing the purchase of any instrument described in 
such a manner it is desirable, if disappointment is to 
be avoided, to obtain direct from the manufacturers a 
definite assurance that it will provide the output re-
quired. 

Commercial Eliminators Analysed. 
On studying a catalogue containing fairly full particu-

lars of eliminators made by a number of different manu-
facturers, it was found possible to classify them roughly 
according to their output, and the results of this classi-
fication are given here, together with the average cost 
of an instrument of each class. The column headed 
" percentage" in the table indicates the percentage of 
the total number of eliminators listed in the catalogue 
examined which fall into the class described in the first 
column. 
Output of Eliminator. 
Voltage Classification Percentage. .1 enie COSi. 
120 volts and below 46 £6 16 6 
120-150 volts .. .. 29 £8 2 0 
150-200 volts ... 21 £9 5 6 
Over 200 volts £13 15 0 

Classification by max. 
available current. 
Below 20 milliamps. 
20-50 milliamps 
Over 50 milliamps. .. 10 

25 
.. 65 

£5 15 
£8 0 
£12 16 

O 
o 
O 

It will be seen that most of the eliminators on the 
market are intended to provide a current of some 25 
milliamps. at a -.pressure in the neighbourhood of 120 
volts. This corresponds to the popularity of the outptit 

• stage consisting of a single " super-power" valve run 
at about the highest voltage that the makers recom-
mend; the total number of valves in the set makes very 
little difference to the output needed. It is chiefly where 
an output stage other than that just mentioned is in 
use that difficulties will arise in connection with the 
choice of a suitable eliminator. 
The cost of an eliminator is only partly determined by 

the magnitude of its maximum output. The provision 
• of tappings to supply voltages lower than the highest 

to the earlier valves of the set accounts for an appre-
ciable proportion of the cost of many models, the extra 

• charge for each additional voltage being generally be-
tween fifteen and twenty shillings. Whether an elimi-
nator with taps for lower voltages shall be chosen, and, 
if so, how many such taps are desirable, depends very 

•.• largely upon the type of receiver that is in use. 
Much has been written recently about the prevention 

of instability by the use of resistance-capacity filters in 
the plate circuits of the various valves in a receiver, 

but it is still not generally realised that in most cases 
an eliminator furnishes its lower voltages through just 
such a filter. Either a potentiometer or a series resist-
ance is used to drop the unwanted volts; in the first 
case, provided there is a condenser from each tapping 
point to H.T. —, as shown in the diagram, Fig. I (a), 
we have all the essentials of a resistance-capacity filter 
system. 

If, therefore, an eliminator having several tappings 
is purchased, there is far less chance of the production 
of " motor-boating," low-frequency oscillation, or dis-
tortion, than if only one output terminal were avail-
able. With any well-designed modern receiver, which 

An eliminator for A.C. mains in which provision is made for H.T.. 
L.T. and grid bias. The latter is obtained from a potential divider. 

permits of the • application of independent grid-bias to 
all the valves, the need for any voltage •lower than the 
maximum that the valves will stand does not exist 
where an anode rectifier is employed, and only arises 
where a grid detector is in use. Nevertheless, it is well 
worth while to choose an eliminator with a liberal 
number of tappings, in order to ensure that the chance 
of difficulties arising from instability of the receiver may 
be reduced to a minimum. This is subject to a proviso 
that the series resistance method of reducing voltage 
must be used, and not a potential divider. 
No mention has been made of the relative merits of 

the different types of rectifiers used in eliminators which 
have to work from alternating current mains; the them--
mionic valve is used in the majority of cases. The gas 
rectifier, which has for some time past been very popu-
lar in America, does ndt seem to have caught the public 
fancy in this country, while the new metal rectifier is 
earning a good reputation. Any of the three may be 
taken to be satisfactory if the eliminator .is properly 
designed, and is built by a reliable maker. After 
all, the buyer of such an instrument need do no more 
than satisfy himself that the performance of his pur-
chase will fulfil his needs, and may quite well leave to 
the makers the choice of means by which this perform-
ance is attained. 

VOTE FOR THE BEST PRODUCTS AT THE SHOW. 
ENTRY FORM AND DETAILS IN THIS ISSUE, SEE PAGE 3. 
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ff,HE steady reduction of wavelength during the past 
few years has demonstrated that short waves have 
certain habits of their own, which are not notice-

ably associated with the longer waves. For instance, 
there is the now well-known " skip-distance " effect, 
whereby a short-wave signal, after leaving the trans-
mitter, will be audible over a comparatively short dis-
tance; then for a considerable distance the signal will be 
quite inaudible, after which it once more comes in 
strongly in a far-distant receiver. 

Experience has shown that as the wavelength is re-
duced the greater this skip-distance becomes, until, 
somewhere below ten metres, the signal does not appear 
to be audible anywhere on this earth, except in the im-
mediate vicinity of the transmitter. One theory is that 
the propagated wave at this frequency travels outwards 
from the earth at a tangent, and penetrates the Heavi-
side Layer instead of being reflected from it back to 
earth, as is the case with longer waves. 
The 5-metre wave is being experimented with to a con-

siderable extent to-day and the G.E.C. of America has 
been one of the foremost in the field. Their experi-

B 13 

Peculiar Shadow Effects Noticed with 
Ultra.short Waves. 

ments have demonstrated that the 5-metre wave shows 
some of the characteristic of light propagation. The 
signal follows a straight and unobstructed line. Thus, 
a receiver on a distant hill will pick up a strong signal, 
but the same receiver, placed .on the other side of the 
hill, so that it is not within the " line of vision " from 
the transmitter, will pick up a barely audible signal, 
whilst definite effects of a similar character are observ-
able even with intercepting obstacles of comparatively 
small magnitude. 

" Shadow " Effect Accentuated. 

The hill or other obstacle seems to cast a " shadow " 
through which the signal penetrates with difficulty. 
This effect is, of course, frequently met with when very 
much longer waves are being employed, but becomes 
less and less marked as the wavelength is raised. At 
about 5,000 metres or over, the effect is no longer notice-
able, unless the receiver is situated immediately behind 
a very high mountain containing a high percentage of 
mineral ore. 

In the tests made on five metres, natural static was 
entirely absent, but man-made static, such as that from 
the ignition systems of motor cars, was very noticeable. 
Thus far, the 5-metre transmitter has been tested at :t 
range of only 30 miles, but engineers are now plannint., 
a test with receivers set up on Lebanon Mountain, near 
Pittsfield, Mass., which is about 40 miles from Schenec-
tady, where the transmitter is situated. 
The next test proposed will be made betweea Schenec-

tady and New York City. In this case the transmitter 
will be elevated about 300 feet, and the receiver will be 
placed on top of the Woolworth Building in New York. 
A careful survey has indicated that there is a clear " line 
of vision " between the proposed transmitter location 
and the Woolworth Building, which is about 600 feet 
high. 

Apparatus Used. 

Due to the peculiar nature of 5-metre wave propaga-
tion, the i kW. transmitter is constructed so that it can 
be slung, as shown in the title illustration to this article, 
from one of the 30o-foot masts at the Schenectady trans-
mitting laboratory. Two of the new type 4-electrode air-
cooled valves (Fig. 1) are used in a special oscillator cir-
cuit. 
The aerial, which is about eight feet long, consists of 
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Experiments on 5 Metres.— 
a half-wave radiator, voltage fed, connected directly to 
the oscillator. A meter in the middle of the aerial is 
used for measuring the aerial current, and this is read 
by means of a surveyor's transit on the ground. The 
tuning of the transmitter at a distance of 300 feet is 
made possible by means of a special rope drive con-
nected with a vernier control: Wires for supplying 

power and control are run to 
the transmitter from the 
ground. 
The receiver used in con-

nection with the experiments 
is of more or less conven-
tional design (Fig. 2), con-

Fig. 1.—The four-electrode air-
cooled valve used experimen-
tally au an oscillator on 

5 metres. 

sisting of a regenerative de-
tector and one stage of L.F. 
amplification. The grid coil 
consists of five tarns of 
wire half an inch in. dia-

- meter. The reaction coil is a 
quarter of an inch long and a quarter of an inch in dia-
meter, and is placed inside the grid coil. Very small 
condensers placed close together are used for tuning and 
reaction control, and special low-capacity valves are 

used. Generally it has been found unnecessary to usé 
an aerial, the head-phone cords picking up sufficient 
energy. An aerial may, however, be used if desired. 

Hg. 2. — The five - metre 
receiver follows conven-
tional lines. The circuit is 
a detector (regenerative) 
and one stage of L.F. 

amplification. 

When dealing with such short waves, enormously high 
frequencies are involved. A 5-metre wave represents 
a frequency of approximately 6o,000,000 cycles (6o,000 
Kc.) per second, and a 4-metre wave has a frequency 
of 75,000,000 cycles. In the interval between four and 
five metres, 15,000 kilo-cycles, every wireless station 
now in operation—amateur, Government, broadcast-
ing, and commercial—might be accommodated without 
interference from overlapping signals. 

Investigation of 5-metre wave propagation has only 
just begun, but it is possible that in time radio en-
gineers will find some practical application for such ultra-
short waves. It will be interesting, too, to see how fa r 
ultra-short wave propagatibn conforms to the principles 
of light propagation. A. D. 

WHEN DRY BATTERIES ARE BEST. 

Weaknesses of H.T. Accumulators and Eliminators. 
r .11E present tendency towards obtaining high-ten-it  

sion current from the mains when they are avail-
able, and from high-tension accumulators when 

they are not, is generally considered to effect in the long 
run a considerable saving as compared with dry bat-
teries. While this saving is generally very real, in any 
case where the operation of a loud speaker makes it essen-
tial to supply the receiver with fairly heavy currents, it 
does not occur where the set is built to work telephones 
only. 

Indeed, the very small plate current taken by such a 
set is quite insufficient to give high-tension accumulators 
the exercise they need, so that they speedily deteriorate, 
making depreciation cost so high that the use of this type 
of anode-current supply for such a set must be regarded 
as a costly luxury. 

For headphone sets, unless steps are taken to insulate 
the telephones completely from the receiver, vi elimina-
tor worked from D.C. mains should be avoided as ex-

posing the user to a distinct possibility of unpleasant 
shocks should he inadvertently touch an earthed object 
or a " live " lamp-holder while wearing the telephones. 
In addition, the smoothing afforded by these units, while 
quite adequate for loud speaker reception, is seldom per-
fect enough to make " hum " quite inaudible in tele-
phones. 

Where the Dry Battery is Economical. 

A dry battery, on the other hand, is not only con-
venient, but extremely economical as well in all cases 
where the current drawn amounts to a very few milli-
amperes only; a two-valve receiver using no valve of 
lower impedance than some 16,000 ohms will operate 
for nine months or more, even if used freely, from a 
6o-volt small-capacity dry battery of first-class make. 
On the score of economy one could hardly ask more 
than this. 

3 14 
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A wonderful 
series of val 
The new Mazda Valve vess p.)ssess certain 
u lique qualities—broug It about by 
the use of the Nickel Filament. 

Nickel Fil 
Steep arnent 

"Slope" 
The quality or " goodness "oca valve 

e. it's 19fre I means 

is indicated by its mutual conductance 

or "slope" figure. Nickel Filament 
Valves h ave higher slope valu! than 

types. any other valves of corresponding 

Steep "Slope" 
better results 
"Ektpe " is the only measure 

essential goodness of a valve. of  theBecause 
of the  Nick higher slope value of M azda 

el Filament Valves they are better 
valves, To ensure better recepti 

spe on 
and the longer life of your valves, 
be cified. Mazda Nickel Filament 'Valve should 

SWAY' W444VES 

The new Mazda valves are made in a 
comrlete tange of 16 valves, covering 
every requirement of the 2, 4 and 6 volt 
user. Study the tabulation below and 
note the " SI( pe" figtn e. 

TWO VOLTS 

Typs 

G.P. 210 
H.F. 210 
R.C. 210 
L.F. 215 
P. 227 

H.T. 
Volts 

120 
150 
150 
120 
120 

Amp1.1  Factor Imp Slope 

ohms 
13 10,00 0.90 
20 28.000 0.70 
40 86,000 0.47 
7 7,000 1.00 
4 2,900 1.40 

FOUR VOLTS 

y 
H.T. 
Volts 

Amp' 
Factor Imp. 

ohms 

Slope 

G.P. 407 120 14 1.,00( 1.00 
H,F. 407 150 18 21,00( 0.85 
R.C, 407 150 40 100,0CC 0.40 
1..,,F, 407 120 8 5,70C 1.40 
P. 415 120 5,5 2,900 1.90 

SIX VOLTS 

T ype 
H.T. Ampl. 
Volts Factor Imp. 

ohms 

Sope 

G.P. 607 120 14 12,500 1.10 
H.F: 607 150 20 20.000 1.00 
R.C, 607 150 40 90,000 0.45 
L.F 607 120 9 5,300 1.70 
P. 615 120 6 2,6C0 2.30 

P.X. 650 200 3.5 1,750 2.00 

The British Thomson-Houston Co., Ltd. 
...... kV ALMA STREET COVENTRY, Stott, herd at 

fortuir Brant/mu London, &Masi, Birmingham, 
303' Brin. I, Cardili, Dublin, Glasgow. Lues', Liverpool, 

Manchester, Waken' Sheffield and wawa 
D15 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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STEP 
BIG 

A 

FORWARD 

"The MOVING COIL 

SPEAKER YOU 

HAVE BEEN 

WAITING FOR." 

WATCH FOR FULL DETAILS IN AN EARLY ISSUE, OF THE 

LO 

I T 
MOVING COIL 

u 
ZEPE&KEL, 

BRITANNIA REPRODUCERS 

10 NETHER GREEN ROAD 

SHEFFIELD. 

TYPE A3—for incorporation 
in a 6v. L.T. eliminator using 
transformer, chokes, and 
electrolytic condensers. Out-

put 9 vclts 1 amp. 

23/6 
also rectifiers for trickle 

chargers, etc. 

THE 

ALL-METAL 

WAY 
IS THE BEST WAY 

NO VALVE OR ELECTROLYTE 

ARE REQUIRED W1TH 

TYPE 11.T.1—for incorpora-
tion in a H.T. eliminator or 
charger. A.C. volts 230. 
Output 200v, •1 amp. D.C. 

WESTINGHOUSE 

The Westinghouse Brake & 
Saxby Signal Co., Ltd. 

82 York Road, King's Cross, 
London, N.I. 

PERMANENT ALL-METAL 

RECTIFIER UNITS 
FOR 

11.T. & L.T. BATTERY 

ELIMINATORS AND 

CHARGERS 

84/-
Type H.T. 2—AC. volts 400. 
D.C. volts 350 for L.S. 5a 

or similar valves. 

A copy of our tooklet 
" THE ALL-METAL WAY" 

flow to build H.T. 8z L.T. Eliminators 
and chargers 

will be sent on receipt of nome and address 
and Id. stamp. 

Mention of " The Wireless World, writing to advertisers, will ensure prompt sttention. B16 
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r .-1 HE " goodness " of many recently introduced -ji 
valves shows such a considerable improvement 
over the best hitherto achieved that some of our 

ideas with regard to H.F. amplification will need re-
vision. • For instance, readers who still favour the triode 
—as opposed to its screened-grid competitor—•-and who 
are about to construct a high-frequency amplifier (either 
as a separate unit or as part of a receiver) may well con-
sider the possibilities of using solid wire for their 
transformers instead of the comparatively expensive 
Litz windings which have for some time been regarded 

as almost essential where 
superlative performance is 
required. It is now widely 
accepted that these latter 
transformers, irt conjunction 
with the best and most suit-
able "pre-1928-29 " valves, 
give as much magnification, 
in a single-stage amplifier, 
as is needed under mode-
rately favourable condi-
tions; it is the purpose of 
this article to describe the 
construction of cheaper 
couplings which, with the 
new valves, will give sen-
sibly the same results, 
and which are compact and 
by no means difficult to 
wind. 

It will be almost unneces-
. sary to say that secondary 

coils of Litz have certain inherent advantages, and that 
transformers so wound will give an increased amplifi-
cation commensurate with improved valve character-
istics; in the quality of selectivity, also, they will confer 
some advantage. Accordingly, those in the wipe-out 
area surrounding a broadcasting station, or unfavour-
ably situated in other ways, would be ill advised to 

0009 
?oocood 
b00000 

0000000 

0000000 SEC. 

00 0000 
PRI. 

• • • NELIT 

Fig. I. — Sectional sketch 
showing disposition of 
windings and external con-

nections. 
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Transfor 

Efficient and Easily made 

Couplings for High=frequency 

Amplifiers. 

By H. F. SMITH. 

effect economies in this direction, but for others the 
transformers to be described are put forward as likely 
to meet a real need. 

Ready—made Secondary Windings. 

Some time ago the present writer described a long-
wave H.F. amplifying unit' in which a commercial coil, 
with its plug and supporting band removed, was used 
as the secondary of the transformer, its primary and 
neutralising coils being over-wound in separate layers. 
This form of- construction was found to be even more 

A long-wave H.F. transformer consisting of a commercial coil 
with added primary and neutralising windings. 

effective than had been anticipated, so. it was decided 
recently to experiment with similar couplings on the 
normal broadcast waveband. For this purpose, induct-
ances wound in several concentric layers are the most 
convenient; of course, the efficiency of the finished 

1The wirelpe* World, May 18th, 1927. 

• 
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Building H F. Transformers.— 
transformer will depend largely on the correctness of 
design of the coil. Fortunately, a number of suitable 
types are available; the majority of couplings of which 
amplification measurements have been made were built 
with Edison Bell coils, whiçh lend themselves particu-
larly well to this purpose. 

This principle of construction will be made clear by 
considering Fig. i and the photograph of an unmounted 
transformer. It will be seen that the primary winding 
is immediately over the secondary, and is separated 
from it by spacing strips. Above this is the neutralising 
coil, similarly spaced. 
Having removed the plug mounting, the first step is 

to prepare the spacing strips; when the coil is wound 

Fig. 2.—Circuit of 11.F. amplifying stage. The lettering on the 
transformer terminals corresponds with rig. I. 

on a six- or eight-ribbed former, these may conveniently 
consist of pieces of paxolin, pertinax, or similar insu-
lating material, kin. in thickness, tin. in width, and 
of a length equal to the overall width of the coil—gener-
ally about an inch. These should be scored deeply 
with some sharp instrument and bent to have a cross 
section in the form of a widely opened " V," in order 
that they may fit neatly over the ridge formed by the 
winding where it passes over the ribs. Four small brass 
screws may be nutted to the ends of three of these strips 
to serve as terminals for the ends of the winding. The 
.second set of spacers, for separating primary and 
neutralising coils, are similar, except that their ends 
should be either cut away or drilled to dear the terminal 
screws. A rubber band is used temporarily to secure 
the strips in position until they are held by the wire. 

The Art of Space Winding. 

With regard to coils, the secondary inductance is 
chosen from the information as to wave-range published 
by the manufacturer. The addition of a primary will 
slightly modify the band of frequencies covered with a 
given tuning condenser, but to an almost negligible 
extent. As a rule, a " No. 75" will be suitable for 
the normal broadcast waveband when tuned with a 
maximum capacity of 0.0003 mfd. Assuming that this 
will be used in conjunction with a H.F. valve of from 
20,000 to 30,000 ohms impedance, the primary winding 
may have 15 turns of No. 38 D.C.C., turns being spaced 
out to occupy the full winding length of the coil, which 
may vary from tin. to un. If only for the sake of ap-
pearance, it is desirable that the spaces between adjacent 

turns should be reasonably uniform; the operation i 
not difficult of execution if the coil is rotated by mean 
of a wooden handle forced into the former. Th 
neutralising winding, similar in all respects to the prim 
ary, is put on after fitting the second set of spacers 
it is wound in the same direction. 
For the i,000-2,000-metre waveband, a No. 250 coi 

will, as a rule, have a correct inductance value. Thl 
appropriate primary and neutralising windings hay( 
each 45 turns of No. 38 D.C.C.; these will approxi-
mately fill the space available if adjacent turns art 
touching lightly, but not pressed together. 

Fixed and Interchangeable Transformers. 

As to the method of mounting, the constructor may 
suit his own requirements and facilities. When inter-
changeability is necessary, the fitting illustrated is sug-
gested, as its construction calls for no elaborate work-
shop equipment. A piece of ¡in, ebonite sheet, 3¡in. 
square, is cut away as shown, so that the upper part 
fits tightly into the inside of the coil former; five valve 
pins are screwed into its lower edge, and are connected 
to the various ends of the windings in accordance with 
Fig. u and Fig. 2, in which the lettering corresponds. 
A base is made by mounting five similarly spaced valve 
legs on an ebonite strip. A short-circuit of the H.T. 
battery, due to an accidental reversal, may be avoided 
by joining " G " and " F " to the outer pins, and 
" B " to the centre contact. 

In single-waveband or switch-over sets, the trans-
former may be mounted on a rectangular strip of wood 
fitted with small metal brackets by means of which it 
is secured to the baseboard. 

A simple plug-in mounting for coils as shown in the preceding 
photograph. 

B 18 
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Building H.F. Transformers.— 

The circuit diagram in Fig. 2 is drawn on thé assump-
tion that the magnified output from the transformer will 
be passed on to an anode-bend detector, of which the 
connections are shown (ignoring the possible addition 
of a potentiometer for obtaining critical control of grid 
bias). Now a rectifier of this kind does not impose any 
appreciable damping on the circuit preceding it, and, 
for this reason, provision for reaction is not included. 
This is in accordance with conventional practice. 

Adding a Reaction Winding. 

The use of leaky-grid condenser rectification, on the 
other hand, does impose a considerable load on the 
tuned circuit, and those who prefer this method would 
be well advised to take advantage of the great increase 
in sensitivity which results from counteracting the con-
sequent damping by reaction. A circuit diagram show-
ing the connections for this addition is given in Fig. 3, 
from which it will be seen that an extra coil, coupled to 
the secondary, must be added. The tranformers are 
otherwise unchanged. The reaction coil, which may 
have about 25 turns for the normal broadcast wave-
band, and 75 turns for the long waves, may be wound 
on a small cylinder of a size suitable for inserting in 
the secondary coil former. Alternatively, the spacing 
strips which support the primary may be increased in 

+H T 

N.0 
REACTION 
COIL 

G 

e 

R.0 

H.F.0 

DET 

TO 
L.F. 

3.—Capacity-controlled reactioi may with advantage he 
added to sets using leaky grid condenser rectification. 

length to provide an extension at one side of the coil 
on which the reaction coil may be wound. If this plan 
is followed, it is recommended that the winding should 
be " bunched " so that it may occupy a minimum of 
space; in either case, fine double-silk-covered wire of 
about No. 40 gauge should be used. 

It will be observed that the addition of reaction in 
the manner suggested will require that two extra con-
tacts be fitted on the transformer mounting; this need 
not present any insuperable difficulty, but those who are 
using commercial fittings with six pins may solve the 
problem by connecting one end of the feed-back coil 

A 300-550-metre trans-
former on a stand for 

baseboard mounting. 

to the " F " end of the winding and transferring the 
control condenser (marked R.C. in the diagram) to the 
lead from the detector valve anode. This alteration 
will, unfortunately, mean that both sides of the con-
denser are at high oscillating potential with respect to 
earth, and consequently hand-capacity effects may 
cause inconvenience in operation; they may, however, 
be overcome by choosing a component fitted with an 
extension control rod. 

A COIL-WINDING HINT. 

THE winding of tuning coils is at the best of times 
rather a tedious task, especially if it is undertaken 
without making such preparation as is possible 

to facilitate matters. Particularly is it difficult to 
ensure that the wire will come easily off its reel without 
kinking or tangling, and it must be remembered that 
coil-winding engages both hands, so that if a kink ap-
pears the operator is left helpless to rectify it. 

This difficulty is easily avoided by making a holder 
of some kind for the spool, so that the wire unwinds 
smoothly, and the spool, while free to rotate, cannot 
indulge in any other movement. Those who enjoy car-
pentry for its own sake will probably make a holder of 
polished wood, but a perfectly satisfactory, though un-
sightly, spindle can be rigged up in a few seconds by 
pushing a wooden knitting-needle through two opposite 

B 19 

sides of a lidless cardboard box. That part of the 
knitting-needle which lies inside the box is used as the 
axle for the spool of wire. 

It will be found advisable, if thick wire is being used, 
to weight the box to prevent movement, though this pre-
caution is hardly necessary with wire finer than about 
26 s.w.g., or with Litzendraht. 

In winding such components as H.F. chokes, where 
a number of turns of fine wire have to be run rapidly 
into a slot, the coil-former may be held in a hand drill 
and rotated rapidly. To prevent the spool from over-
running and releasing a length of unwanted wire, and 
to keep the wire taut while winding, a hand may be 
laid on the spool; if both hands are engaged, even a 
stockinged foot has been found to make a N'ery effective 
and easily controlled brake! A. L. M. S. 
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The Numerical Treatment 
of Signal Voltages. 

By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P. 

(Concluded from page 337 of last week's issue.) 

W
HILST operating the Megavox Three, it 
was found that the detector and loud speaker 
occasionally co-operated in a little sing-song 

on one note. This acoustic reaction, which will be a 
familiar experience to most readers, occurred with anode 
bend, but not with leaky grid detection. And anti-
pong rubber suspension valve holder or any of the 
usual artifices adopted in such cases will cure this 
disease. Orienting the loud speaker is often effective 
since room reflection is also an accomplice. 

In the course of the experiments I noticed that the 
pentode became warm. The reason is clear when the 
various sources of watt loss are investigated. Using a 
P.M. 24 with feed currents of approximately 20 mA. and 
4 mA. to the anode and screen, respectively, and an 
anode voltage of 150, the loss figures are 3.0 and o.6 
watt. The filament dissipation is 0.15 x 4=0.6 watt. 
The total wattage is, therefore, 3.0 + o.6 + o.6 = 4.2 which 
makes the glass warm. 

Numerical Design Data for Output Voltage. 

In designing a receiver to work on a certain transmit-
ting station it is essential to know the signal strength of 
the station at the aerial of the receiver. During the 
past year or so, a number of measurements have been 
made on the signal strength of various stations in 
different localities. The diagrams showing signal 
strength are usually given in the form of contour maps. 
In this journal on January 4th, 1928, Mr. R. H. Bar-
field told us all about measuring field strength at 
different distances from a radio transmitter. His con-
tour map for 2L0 is given in Fig. 3. Suppose we 
desire to calculate the performance of the Megavox 
Three at Cambridge on 2LO's wavelength. Referring 
to Fig. 3 we find the field strength of 2L0 is 0.7 milli-
volt per metre of effective aerial height. Now very few 
people know the effective heights of their aerials, so that 

we must make some assumption. Taking a moderate 
aerial and assuming its effective height to be 5 metres 
(about 16 feet), the voltage induced in the aerial due to 
the carrier wave will be 5 x 0.7=3.5 millivolts. This 
voltage is amplified by the aerial transformer, the degree 
of amplification depending upon the aerial resistance, 
the transformer ratio, the secondary resistance and the 
volume control resistance. Some of these factors are 
unknown, so we must adopt other means of elucidating 
the matter. In The Wireless World, May 2nd, 1928, 
I calculated the amplification of an average aerial cir-
cuit as 25. The valve and tuned anode can also be 
assumed to yield 25. Thus the input to the grid of the 
detector is 3.5 x 25 x 25= 2,100 MilliVOltS= 2.I volts 

root mean square. This corresponds to ,a peak voltage 
of 2.1 X 1.4=2.9. Such a voltage will overload a grid 
leak detector, and if used on anode bend will overload 
the pentode. Moreover, even when the voltage is 
reduced to a lOwer value, the grid leak detector will be 
amply loaded. The magnification over the major part 
of the audio range—with a full loaded detector—is the 
" m" value of the detector x transformer ratio. This 
is 12 x 3.5+4o. But the modulation of the carrier wave 
is only 20% = IA, so that the actual voltage amplification 
at the detector is 40/5 =8. Hence the peak voltage 
applied to the pentode, without the use of reaction, is 
8 x 2.9 =23. This would, of course, cause distortion 
since the grid bias of the pentode lies between —7.5 and 
— 10.5. Moreover, there would be ample output on 
2L0 at Cambridge, and the input potentiometer would 
have to be set to reduce this from 23 to something below 
the bias voltage of the pentode. 
I have had no opportunity of testing the Megavox 

Three at Cambridge, but with a full-size open aerial 
in the heart of the metropolis without reaction 5GB 

'Where the transformer characteristic Is fiat. 
B 20 
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Further Notes on the " megavox Three."— 
causes a peak signal strength at the grid of the pentode 
exceeding 25 volts. In both cases the use of reaction 
would enhance the signal strength enormously. With 
the same aerial, 2L0 is worked with both H.F. circuits 
in tune and the input potentiometer all out except the 
last few degrees. Using a. frame aerial 2 feet 6 inches 
square' (of moderate resistance) and a L.S. coil of 2,500 
turns, 5GB was obtained in the heart of the metropolis 

Hall was good. The frame aerial gave the same signal 
strength as a few feet of aerial wire. 

Intensity Control Design. 

Although the intensity control on the grid of the high 
frequency valve works smoothly and nicely, it ought to - 
follow a definite law to give satisfaction from the aural 
viewpoint. If we start with a certain loudness and use, 
say, a stud control, then for the increase to be readily 

I ie. 3.—Contour map of the field strength from 2LO. The numbers against the radii represent the field strength in root mean 
square millivolts per metre. 

sufficiently loud to prevent conversation in a room of 
average size. The grid leak detector was used to get 
an adequate upper register and the reaction required 
was small. Moreover, the quality as tested on trans-
mission from the Promenade Concert at the Queen's 

2 The stranded wire aerial coil was removed and the frame 
connected across condenser C, of the original diagram. 
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perceptible, the next stud must raise the volume about 
four times. Taking the second stud as a fresh datum, 
the third stud must increase the volume fourfold and 
so on. Thus we have the loudness gradations I, 4, 
4 x 4=16, 16 x 4=64, 64 x 4=256, etc. If the volume 
ratio were three, the series would be I, 3, 9, 27, 81, etc. 
When either of these series is plotted the result is a curve 
of the form illustrated in Fig. 4. This is known in 
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Further Notes on the "Megayox Three."— 
mathematics as a logarithmic curve, and is similar in 
shape to that used in the construction of loud speaker 
- horns of the exponential variety. 
• In this discussion the general effect of the multitude of 
frequencies, which act simultaneously in speech or in 
music, is considered. For simplicity the variation in the 
incremental sensitivity of the ear at different frequencies 
and loudness has not been considered. 
The design of the control on the H.F. input must be 

such that the volume from the loud speaker follows a 
law of the nature portrayed by curve r of Fig. 5. 

20 40 60 60 
DEGREES ON R`OTENTIOMETER 

Fig. 4.—This curve illustrates the relationship between control 
resistance and degrees movement to obtain smooth volume 
control. The curve is logarithmic nnd the values are arbitrary. 

To ascertain the curve for the potentiometer we must 
work backwards from the power valve. The output in-
tensity is proportional to the square of the voltage applied 
to the grid of the power valve. Thus, to reproduce 

•curve r of Fig. 5, the voltage applied to the grid must 
vary as the square root of the ordinates of 'said curve. 
This is illustrated by curve 2 of the same figure. Work-
ins' hack still further in the receiver we come to the 

Fig. 5.—Curve 1 shows the relation between output intensity and 
degrees on the potentiometer. Curve 2 shows the relation between 
the signal voltage on the detector valve and degrees on the 

potentiometer. 

20 40 90 
fefetts "ái4 ROTE4ItiOikEYER 

detector. It is well known that with weak signals, 
doubling the input voltage produces much more than 
double the output. This means that the detector output 
is not proportional to the input. It is usual to assume 
the detector to follow a square law, although this is not 
always the case. However, for simplicity we shall 
assume this to hold now. This means that double the 
grid input produces four times the anode output. 
Moreover, to obtain curve 2 of Fig. 5 by operating on 
the detector grid, it is again essential to take the square 
root, which results in a logarithmic curve similar in shape 
to those in Figs. 4, 5. Thus the relationship between 
resistance and the degrees turned by the control knob 
must be of the form obtained by taking the fourth root 
of the logarithmic curve of Fig. 4. It has been assumed 
throughout that the feed-back of the H.F. valve is 
negligible so that the insertion of resistance in series with 
the valve grid does not affect its amplification. 

OLYMPIA SHOW HE WIRELESS WORLD Olympia Show Com-
petition entries must be forwarded not later than 
October 8th, so we ask all our readers to get busy 

at once in completing the entry form which is published 
in the advertisement pages of this issue, and which 
appeared also in our Show numbers of the last two 
weeks. 
We hope that every reader will complete a form and 

post it to us in order that the voting as to the best 
apparatus at the Olympia Show may be as representa-
tive as possible of the views of our readers. As we 
have previously explained in earlier announcements, our 
object in conducting the Competition is to accumulate 
the individual views of all our readers, and to analyse 

COMPETITION. 
them so as to arrive at a result which will place the 
outstanding exhibits of the Show in order of merit. To 
stimulate interest in the voting The Wireless World is 
presenting prizes to the winning competitors, as decided 
by the totals in accordance with the rules which are 
printed with the entry form. The prizes offered are, a 
first prize of ao in cash, and second, third, fourth, and 
fifth, prizes to the total value of a further £50 in the 
form of vouchers for the purchase of wireless apparatus. 
The Competition is confined to apparatus actually 

exhibited at the Olympia Show, and readers are asked 
to consider in making their choice the value of apparatus 
at the price asked for it, so that expensive as well as 
cheaper apparatus may be taken into consideration. 

II 22 
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OUR STAND WITH 

REGD. TRADE MARK. 
REGD. TRADE MARK.. 

WAS 3rd Prize AT AWARDED AT 

The BurTon Micro—Log Dial, 
De Luxe Model 

Is supplied complete with Drilling 
Template and fixing screws. 

Slow Motion only 5/6 each 
With Fast and Slow Motion 6/— each 
Extra Celluloid Logging Strips 3d. each 

ut IiurTon 

Components 

that matter 

are 1st Prize 

F,very Time 

The Marvellous BurTon Midget 
Valve Holder. 

The BurTon Self Loelting Valve Holder. 
Complete with fixing screws .. 1/— each 

,„ 

S.L.F. Condensers. 
Patents pending. 

0005 Complete with 4 in. Dial 61— each 
0003 Complete with 4 in. Dial 5;9 each 

fleco. TRADE MARK. 

of our new 

components 
_ 

The New 
Neutralising Condenser. 

Base-board mounting typ, 4 each 

REGD. TRADE MARK. 

Progress Works, Walsall, England 
B23 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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at hie 
elbow— 

The Voltron workman pro-
duces more, in a shorter 
time, at a lower cost 
because he has under his 
control every machine that 
can be devised to produce 
condenser parts auto-
matically. Every part of 
the Voltron Condenser is 
made in the Voltron works 

EACH from the raw material to 
• 0 oos the finished product. There-

5 M. in lies the secret of Voltron 
amazing value for money. 

The Voltron Condenser embodies every good feature to be 
found in good condensers, wh le the exclusive Unipivot 
system of support pla -es it defintely ahead of any other 
condenser on the market for sweetness of movement, for 
permanency of alignment and for trouble-free lifelong service. 
There is no better condenser at any price. • 

MADE BY 

VoLTRON 
The Valve People at Ponders End 

If you have any difficulty in obtaining supplies locally 
please send your order direct to us together with your 
dealer's name and we shall be glad to supply post free 

VOLTRON Co. Ltd., Queensway, Ponders End, Middx. 

Mention of " The Wireless World, when -writing to advertisers, will ensure Pi oenPi atcniion. 

CLIX•LOX 
The Wonder Wander Plug 

There Is no risk of 
burn—outs or shorts 
if you use the Clix— 
Lox Wander Plug. 
It is adjustable and 
will fit the socket of 
any H.T. Battery. 
One turn of the in— 
sulator gives perfect 
contact and another 
locks it securely in 
position. 

Price 2id. each Look out for this Shswease. 
The above is one of the eight Clix practical aids to 
perfect cOntact displayed in the Showcase to be seen 
on your dealers' counter. 

The Showcase includes: 
CLIX PARALLEL 

PLUGS 2d. 

CLIX COIL PINS 2d. 

CLIX SPIRAL 
WANDER PLUGS 2d. 

CLIX SPADE 
TERMINA LS 2d. 

CLIX PARALLEL 
SOCKETS ld. & 

CLIX PIN TER-
MINALS 2d. 

CLIX-LOX 
WANDER PLUGS 21d. 

C LI X -TERMINAI, 
BRACKETS id. 

CLIX ACCUMULATOR KNOBS 
Clix Accumulator Sockets are pro-

le, 
0 1111 

Knobs killcorrosion 
caused through the 
creeping of acid. 
By using these 
knobs perfectly 
clean L.T. connec-
tions are always 
assured. 

yided for connec-
tion by plug which 
allows speedier con-
tact. 

Supplied in Red 
and Black. Price 
M. each. 

CLIX-LOX CONNECTORS 

For all wire extensions. Can be connected or dis-
connected in a moment. Price M. each. 

CLIX MULTI-PLUG AND SOCKET 
.111 extremely useful 4j way 
plug. Enables one to discard 
all terminals for Aerial. Earth 
Batteries, Loud Speaker, etc., 
and gives instantaneous 
make or break connection. 
Multi Plug, price 21-. Multi-
Plug Socket, price 1. 1-. 

Suppl'es and Illustrated Catalogues obtainable 
from all Dealers. 

LECTRO LINX, LTD. 
254 Vauxhall Bridge Rd., London, S.W.1 
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Olympia's New Features—Representative Types Described. 

IN attempting to present a true picture of modern tendencies in receiver design as exemplified at the 
Olympia Exhibition, we cannot do better than begin 

with the H.F. amplifier. Here it is abundantly clear 
that the neutralised three-electrode valve is moribund, 
surviving only in its most efficient form. We of The 
Wireless World may be forgiven if we pause here for 
a moment figuratively to brush away a tear, at the pass-
ing of an old friend; the subject of the balanced high-
frequency amplifier has always received particular atten-
tion from contributors to these pages, and it is submitted 
that their researches have done something to bring it to 
its present state of high efficiency. However, when we 
come to face facts squarely, our regret is tempered by 
the knowledge that it has never been really popular 
except among the wireless intelligentzia, and it is prob-
ably all to the good that it should give way to its 
screened grid competitor, which has gained pre-
eminence not because it gives, in practice, any vast 
increase in magnification, but because less elaborate 
couplings and circuit arrangements are required for 
sensibly equal results. Real H.F. amplification. 

B 

formerly the privilege of the few, is now open to 
everyone. 
As far as multi-stage H.F.. amplifiers are concerned, 

the new valve may be said to have swept the board, as 
there are but one or two sets of this class with ordinary 
triodes. Among the more interesting " 2-H.F." sets 
are the Marconiphone Type 44, in which " single 
ended" H.F. valves were used, followed by a detector 
and one L.F. amplifier, and the G.E.C. " World-Wide 
Four," which embodies a similar circuit with " double 
ended" valves. Mention must also be made of the 
B.T.H. " Five Stage "- receiver, which is of particu-
larly clean design. 

Regarding the control of the H.F. amplifier, it be-
comes evident that complete ganging is, with a few 
exceptions, confined mainly to transportable sets, which 
are intended to appeal to the totally unskilled, and in 

Two views of the 'intuit: 11.F. set, hick cover, all the ultra-,hort ,save hands. 
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which the problems involved are slightly less difficult. 
of satisfactory solution, due to the absence of an open 
aerial of indeterminable capacity. A far more popular 
method, exemplified in more sets than can be enumer-
ated, is a form of partial ganging obtainable in a 
very simple way by mounting the edgewise control 

Typical of the more ambitious modern receiver, the Marconiphone 
Type 44 has two tuned H.F. stages. 

drums of the condensers in pairs. One of the most 
noticeable completely ganged sets is the B.R.C. five-
valve receiver, in which particular care seems to have 
been taken to get well-balanced tuning over the full 
band. 
Coming to the detector, we find that there has been 

very little change since last year; the balance between 
anode and grid methods still remains about the same, 
but the former might have gained ground had it not 
been for the advent of the pentode. When we come to 
consider the L.F. amplifier, it is at once apparent that 
the introduction of this new valve has almost revolu-
tionised this side of receiver design, and that manu-
facturers have been quick to grasp the importance of 
its ability to provide high magnification and large out-
put, with a moderate H.T. voltage and a reasonably 

A good example of up—to—date set construction; chassis of the 
Pye Type 360 set. 

low consumption of anode current. Although its use 
does not automatically render a receiver immune from 
motor-boating and L.F. reaction troubles, their pre-
vention is much simpler and easier than in a multi-
stage triode amplifier giving sensibly the same per-
formance. Where pentode valves are not used on the 
L.F. side, it is evident that the combination of a 
resistance stage followed by a transformer is becoming 
almost standard practice. 

Wave Changing by Switching. 

Another real innovation is wave range switching. In 
. the great majority of receivers interchangeable plug-in 
coils have been abolished. This is a logical develop-
ment which was to be anticipated; a properly designed 
switching system causes an almost imperceptible loss in 
a receiver comprising the most efficient low-loss circuits; 
this loss will be even less apparent with coils designed 
to comply 'with the exigencies of commercial production. 
In almost every case H.F. coupling is by the tuned 
anode method, which in itself facilitates switch change-
over. There is, however, at least one example (in the 
Bowyer-Lowe "Vox Populi" set) of transformer 
coupling between the screened grid H.F. amplifier and 
detector; the opinion is held in some quarters that we 
shall see more transformers next year, as their use 
does not inhibit a switch-over change, which is, indeed, 
used in the Bowyer-Lowe set. 

The Eddystone chassis ready for mounting in the cabinet of a 
self—contained receiver. 

Where waveband switching is not included, manu-
facturers have endeavoured to simplify the operation of 
changing coils, as witness the " Magnum " three-valve 
set (S.G. H.F.-triode-pentode), in which the grid and 
anode coils are linked together mechanically on an 
ebonite crossbar carrying contact pins. 

There can be no question that the most popular 1928-
29 set is a combination of •one screened grid H.F. 
amplifier, an ordinary triode detector (almost invariably 
operating on the grid circuit rectification principle) and 
a pentode output valve. It would be impossible to 
enumerate all the examples of this excellent circuit, but 
mention may be made of the McMichael Screened Dimic 
Three, which is probably a pioneer of its class; 
readers will be familiar with its features, as it has 
already been reviewed in the pages of The Wireless 
World. The Bumdept Screened Ethophone is another 
good example of a moderately-priced set of this type; 

B26 • 
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as is the Marconiphone Type 35 receiver, which costs 
only £12. The Bowyer-Lowe set, as already stated, 
has a novel feature of transformer-H.F. coupling, and 

Of unconventionel construction, the G.E.C. Victor Three" is 
mounted in a metal cabinet. 

in addition its screening box is ingeniously contrived 
to permit of easy access to the interior of the receiver. 
The Pye Type 350 set is noteworthy on account of its 
general design. 

In spite of its obvious advantages for local station 
work, the simple two-valve set with an ordinary detector 
followed by a pentode seems to have received but little 
attention; an example, however, is the Peto-Scott 
" Triple Two." 
As for volume control devices, by far the most 

popular method is H.F. filament dimming, although a 
few manufacturers fit a potentiometer for controlling 
the input to the L.F. amplifier. 

In the matter of constructional details, it becomes 
obvious that metal is replacing other materials in this 
branch of industry, as in many others. While one does 
not find many all-metal cabinets, a number of sets are 
built on metal chassis, insulating material being used 
only where it is essential. This, again, is a logical 
development brought about by the necessity for screen-
ing in circuits using the new valves. 

Mains-fed receivers are steadily gaining ground, and 
it is noticed that considerably more attention is given to 
producing models for A.C. supplies than for D.C. 
current. Apart from the fact that this latter is going 
out of use, it does not lend itself so easily to the pro-
duction of an economical set that can be guaranteed 
to work satisfactorily under all conditions. 

Filament Heating from Mains. 
Broadly speaking, the problem of mains filament heat-

ing is tackled in three ways. First we have the indirectly 
heated valves as applied to the Metro-Vick sets; Cosmos 
valves are also used in the Pye Type 350 A.C. set, 
which, by the way, employs one of the new indirectly 
heated screened valves as an H.F. amplifier. We shall 
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have more to say about this very exceptional 'valve 
later. A second plan is to use a floating battery, 
generally of small ampere-hour capacity, in conjunction 
with a trickle charger, which is a practice followed in 
some of the Burndept apparatus. Thirdly, we can use 
the new directly heated A.C. valves; it seems to be 
usual, however, to retain an indirectly heated triode as 
a rectifier. An example of this latter practice is seen 
in the G.E.C. "All Electric Three," in which a P.625A 
is used in the output position. This valve has a com-
paratively heavy filament, and can be fed from raw 
A.C., providing certain precautions are taken. 
Although the question of H.T. supply will be dealt with 
later, it should be noted in passing that metal rectifiers 
are included in some receivers. There is a growing and 
commendable tendency to regard set and eliminator as 
a complete unit. 
As for portable sets, we find that the popular com-

bination of two aperiodic H.F. stages followed by a 
detector and two L.F. amplifiers still holds its ovie 
against the more modern receivers using screened grid 
valves in tuned circuits. This is probably because the 
former type of set exerts a wide appeal on account 
of its easy operation. We find interesting attempts to 
combine high amplification with ease of control in the 
McMichael and Igranic portable sets. Both these com-
prise two screened grid H.F. stages (one tuned and one 
aperiodic) followed by a detector and an L.F. amplifier, 
which in the case of the latter set comprises the con-
ventional two stages. Here the resemblance ends, as 
the various problems have been tackled on quite dif-
ferent•lines. Both have many points of interest; and 
in both the frame 
and H.F. tuning 
condensers a r e 
ganged, thus giving 
a single control. 
The Burndept port-
able, with a single 
H.F. stage a n cl 
two tuning con-
trols, has a direct 
wavelength calibra-
tion on both dials. 

Another type of 
portable which is 
representative of 
modern practice is 
the screened grid-
triode-pentode com-
bination; in this 
class may be in-
stanced the Eureka 
and Lotus models. 

In the short-wave 
field enormous ad-
vances have been 
made. The Igranic 
Company, whose 
H.F. set for very 
h igh frequencies 
was the first of its 
kind, have now 

A highly sensitive set with two screened 
grid H.F. stages; the G.E.C. .4 World 
Wide Four" with cover removed and 

frame aerial in position. 

'116âMeitai.o'st-, 
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produced a new model which arrived at Olympia 
too late to be included in our Show Report. It makes 
use of a screened grid H.F. amplifying valve with a 
tuned anode coupling, followed by the conventional de-
tector and L.F. amplifier. The residual capacity in a 
screened valve, although low, is by no means negligible 
on very short wavelengths, and it is interesting to note 
that in this set it has been found necessary to neutralise 
h. One can well believe «that by doing this the magnifi-
cation is much greater than would be otherwise obtain-
able. The Eddystone set is an example of an S.G.-det-
pentode combination which tunes to wavelengths up to 
too metres, while there are several all-wave receivers, or 

A Gambrel A.C. mains set with screened grid H.P. arnplifer and 
a single finger tuning control. 

sets primarily designed for the broadcast waveband, 
which put up a good performance on the very short 
waves. Among these are the McMichael Dimic Three 
and the Magnum Receiver. In the detector-L.F. class 
we have the Marconi Type 34, which covers all wave-
lengths by means of interchangeable coils and adaptors, 
and the Bowyer-Lowe set, with its ingenious arrange-
ment of series-parallel tuning condensers. The Burn-
dept "Empire " screened grid set, which covers 
ultra-short and normal broadcast wavebands, is in a 
class of its own. 
The Exhibition was happily free from " stunt " cir-

cuits, probably for the first time since its inception. 

The "Magnum" Universcl receiver, showing the mechanically- - 
coupled tuning coils. 

Careful consideration of the foregoing will show that, 
after all, progress is largely bound up with valve design. 
The manufacture of ordinary types has already reached 
a high state of excellence, and we now look to the makers 
for an abundant supply of screened grid and pentode 
valves of an equally high standard as regards consistency 
of characteristics; unless this is forthcoming, public 
confidence will be lost, and the new developments, real 
as are their advantages, will fall into disrepute. 

Progress in Valve Design. 

And now for some specific details as to progress in 
valve design. Last year our eyes were focussed on the 
screened grid valve which helped to quell our H.F. 
oscillation troubles and to simplify the H.F. coupling. 
This year there is a marked improvement in mutual 
conductance in all classes of valves, a reduction in work-
ing filament temperature, a new type of screened grid 
valve, and a power output screened grid valve known 
as the pentode. Furthermore, there has been introduced 
a comprehensive range of directly heated A.C. valves 
(triodes, tetrodes and pentodes) with short stout low-
voltage filaments, also a series of special detectors. 

In the embryonic stage there is an indirectly heated 
screened grid valve of great potentialities, but we must 
wait with patience until it is ready to grace our receivers. 
By virtue of their greatly increased efficiency the new 

The Peerless 4-valve chassis, with cover of screening case 
removed. 

valves, if suitably chosen with regard to their charac-
teristics and coupling components, will give a much 
enhanced performance, or alternatively the sanie per-
formance with fewer stages of amplification. 

Remarkable Improvement in Mutual Conductance. 

The general improvement in constants can be traced 
in the main to research in filament emission. New coat-
ings have been evolved which per given square milli-
metre of surface are capable of emitting relatively more 
electrons with the added advantage of a lower working 
temperature. Attention has been paid to the protection 
of the pinch from the effects of the gettering. If the 
closely spaced electrode leads are left exposed the 
gettering often causes weak insulation resistance and in 
extreme cases flash-over. 

Acoustic reaction or the microphonic howl (usually 
from the detector) often experienced with high valve 
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sensitivity is due to the sudden alteration in anode cur-
rent resulting from differential movement between a 
low-temperature filament and the grid; this annoyance 
has been overcome by at least one manufacturer by 
bracing the grid and filament supports together by 
fusing them into a glass bead. Greater consistency of 
characteristic is promised by manufacturers; this would 
be especially welcome with screened grid valves which, 
it must be admitted, have varied within rather wide 
limits. 
A valve is a voltage operated device, and whatever 

grid voltage swing is applied to it we want the greatest 
possible change in anode current, so that when the latter 
is passed through the impedance which must exist in the 
intervalve coupling the greatest possible voltage will be 
built up and be impressed on the succeeding grid. The 
change in anode current in mA for a volt applied to the 
grid is called mutual conductance (or slope), and 
depends upon the relation of impedance to magnification 
factor. 
- Mutual conductance, especially in low-frequency 
valves, can be considered as a figure of merit or per-
formance factor, and in this connection readers atten-
tion should be drawn to a general improvement of the 
order of 50 per cent. As an example the well-known 
D.E.5li valve with a magnification factor of 20 and a 

mutual conductance ot 
approximately 0.7 with a 
filament consumption oz 
0.25 amps. has a counter-
part in the H.L.6io with 
a magnification factor •:,f 
30 and mutual conduct-
ance of one, while the 
filament only consumes 
/lath amp. The D.E.5A 
%vas a valve which had 

One of the qmallest 
five — valve portat.L. 
sets; the Rolls— 
Caydon" which 
measures 12in. - 
12in. 121n. when 

closed. 

come to be regarded as a highly efficient output valve 
and had a mutual conductance of o.88 ; now with the 
same filament consumption we have a choice between 
the P.625 and the P.625A, which have respectively 
mutual conductances of 2.5 and 2.2, which means that 
for a given signal input loud speaker intensity will be 
considerably more than doubled. 
A perusal of the valve data publish by The Wireless 

World on August 29th will reveal many other examples 
of greatly increased mutual conductance and hence 
efficiency. 

In view of the rapid convemion of lighting mains from 
D.C. to A.C. serious attention is now being paid by 
manufacturers to the design of valves with filaments 

B 29 

which can be heated from raw A.C. dispensing with the 
necessity for rectification and smoothing or the alterna-
tive expedient of indirect heating. If suitably trans-
formed raw A.C. is applied to an ordinary triode fila-
nient there is a liability to hum due chiefly to the rapid 
changes of emission from end to end of the filament in 
sympathy with the alternations. There is also , the 
question of thermal response to the variation in current. 
This effect is the more pronounced the longer and 
thinner the filament. High voltage filaments arc usually 
long while low • voltage filaments are short, and, 

(1) (2) (3) 
Types of screened grid valves; (1) is a Mullard 2—volt valve; 
(2) is the douhle—ended Osram valve while (3) is a directly— 
heated A.C. screened grid valve with " Point—eight " filament. 

generally speaking, the greater the current consumption 
the stouter the filament. Raw A.C. valves have been 
designed for every purpose, and are known as the 
" Point-eight " class, having a filament consumption of 
o.8 amp. at o.8 volt; the potential difference ac:oss the 
ends of such a. filament is so small that the changing 
emission phenomenon already mentioned is reduced to 
negligible limits. The o.8 amp. consumption necessi-
tates so thick a filament that there is sufficient thermal 
lag between alternations to prevent sympathetic cooling, 
and hence changes in emission-; in other w0rds, hum 
is entirely avoided. 

These directly heated A.C. filaments have been in-
corporated in the various classes of triodes, in screened 
grid valves and in pentodes, so that in the near future 
we may look forward with interest to a great simplifica-
tion in apparatus for working our receivers from A.C. 
mains. While no special precautions have to be taken 
with high- and low-frequency amplification, the sgrid 
potential is extremely critical when using one of these 
valves for anode-bend rectification, and a potentiometer 
across the grid bias battery is desirable. With leaky 
grid rectification it is advisable to use an indirectly 
heated cathode valve. The screened valve for the com-
ing season has been redesigned, and embodies a four-pin 
base and an anode terminal at the top of the glass bulb. 
The working capacity between the anode and grid is 
approximately 0.014 micromicrofarad, whereas con-
trary to popular belief that of the double-ended or older 
type is 0.022 micromicrofarad, but the greater efficiency 

••••. 
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(mutual conductance) of the first mentioned leads to 
greater amplification, so that more precautions must 
be taken to preyent instability. It is now well known 
that the potential gradient down and the field around 
a heated filament restrict the number of electrons which 
can be attracted by the anode. By including a separate 
heater so that no current passes through the cathode 
these limitations are overcome, and much improved 
mutual conductance can be obtained. 
The indirectly heated screened grid valve already 

alluded to would appear to mark an important advance 

(4) (S) (6) 

The new Marconi power output triode—the P. 625—watn 
remarkable mutual conductance of 2.5 (No. 4). No. (5) is the 
Edlswan indirectly-heated valve known as the M" type. The 
Comer indirectly-heated cathode valve Is shown on the 

right (No. 6). 

in valve design. The valve belongs to the Cosmos 
series, and is known as the AC/ S, with a magnification 
factor of no less than 1,200 and an impedance of 
600,000 ohms; thus the mutual conductance is 2. 

Assuming a tuned anode circuit, the dynamic resistance 
of which might be 150,000 ohms at resonance, and 
allowing an ample margin of safety, it would seem safe 
to predict that a H.F. stage gain of roo could be ob-
tained which is remarkable, but the valve will not be 
generally available for some time yet. 
There has been evolved a series of valves especially 

suitable for detection with pronounced lower bends and 
steep straight portions in the characteristic. These are 
well exemplified by the P.M.D. class; the P.M.4DX, 
for instance, has a mutual conductance of 2 and an 
amplification factor of 15. Using such a valve as an 
anode bend detector it is possible to follow it with a 
transformer having a high primary inductance. 
The pentode valve is undoubtedly having a profound 

effect on the design of low-frequency amplifiers, as it 
successfully replaces the two stages of triodes usually 
necessary for adequate loud speaker reproduction. So 
much has lately been written about this valve that the 
reader is referred to recent issues of The Wireless 
World. There are, however two points that should be 
brought forward, first the importance of omitting any 

other stage of L.F. amplification between the detector 
and the pentode, for its inclusion would mean the serious 
overloading of the pentode or underloading of the 
detector; second, the fact that it is not necessarily safe 
to employ all the straight of the anode characteristic 
as we are wont to do with triodes. The anode voltage 
swing may make an excursion beyond the linear part 
of the anode voltage-anode current curve, and so 
flatten the tops of the waves and cause harmonics. 
When biasing a pentode it is necessary to study carefully 
the anode voltage-anode current curve as well as the 
better known grid volt-anode current characteristic. 
Pentodes are becoming available for 2, 4 and 6-volt 
accumulators and for running on raw A.C. The in-
directly heated pentode will probably come, but will any 
loud speaker be capable of accepting its output? 
Before leaving the subject of progress in valve design 
mention should be made of the Mazda two-stage valve 
with two anodes, two grids, and a single filament cap-
able of fulfilling the functions of two ordinary valves, 
whilst for those who do not live in attached or semi-
detached houses there is the new L.S.6A giving three 
times the modulated output of the L.S.5A. 

Picture Broadcasting and Television. 

Under the heading of progress must be included the 
newly devised apparatus associated with picture broad-
casting and also television. The former apparatus has 
been fully described in our previous issue, and it was a 
little regrettable to note that the picture broadcast re-
ceiving equipment shown on the Burndept stands was 
not of the highly developed types seen at recent de-
monstrations of the " Fultograph." 

(7) (8) (9) 
The new Ediswan 2-volt pentode with vertical anode (No. 7). 
No. (8) is the Cosmos indlrectly-heated screened griJ valve having 
a magnification factor of no less than 1,200 On the right (No. 9) 
is the new B.T.H. double purpose valve with two anodes, two 
grids and a single filament ; it is capable of fulfilling the duties 

of two valves. 

In accordance with promises widely announced in the 
Press of a short while ago,." Televisors " intended for 
the reception of broadcast moving images attracted 
much attention at the starf'd of the Baird Television 
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Development Co., Ltd. Three models were shown, 
model." A," stated to be specially designed for tele-
vision reception by being connected to the output ter-
minals of any wireless set capable of operating a loud 
speaker. A description of the instrument takes the form 
of operating instructions stating that a 6-volt accumula-
tor is connected to terminals supplying current to a 
small motor which drives the mechanism. The tele-
• vision signals are tuned in by the ordinary process, 
" but instead of hearing sounds on the loud speaker, 
the listener becomes a ' looker-in and sees on the 
screen of the instrument a swirling mass of reddish 
light." Continuing the wording used in the pamphlet, 
" a synchronising control must now be turned slowly, 
increasing the speed of the little motor. As this is done 
the swirling light slowly resolves itself into a series of 
images moving rapidly downwards across the screen. 
As the motor approaches the correct speed, the images 
become stationary, and finally come to rest. At this 
point the synchronising mechanism comes into opera-
tion and holds the image in place." 
The list price of this model " A " instrument, which is 

beautifully finished externally, is £20. Two other 
models are quoted at ao 
and £150, the former being 
fitted with a moving-coil 
loud speaker in addition to 
the television gear, while 
the latter comprises the 
complete radio receiver and 
amplifier. 

In premises adjoining the 
Exhibition the television ap-
paratus is demonstrated. 
Several receiving sels are in 
operation simultaneously 
from a single transmitter. 
One cannot but be im-
pressed by the demonstra-
tion and the quality and de-
finition of the image. Syn-
chronising adjustments pre-
cede each demonstration 
with the stationary face of 
a dummy in front of the 
transmitting gear. Flashes 
of light are first seen through the magnifying lens, and 
by careful adjustment of the synchronising knobs re-
ferred to earlier, these quickly resolve themselves into 
small pictures fleeting rapidly across the lens. These 
images are slowly brought to rest and centred. A pro-
gramme of transmission includes an address on the 
subject of television and broadcasting together with a 
musical item in which all the facial movements of the 
singer associated with the rendering of the song are 
followed with ease. The image does not flicker, neither 
is it visibly cross-marked by the scanning disc. The 
illumination is good and synchronising holds steady 
without further adjustment when once set. Viewed 
from a distance of some three feet from the 
lens, the image appears to be about 3¡in. in 
height by 4.in. across. Actually it is very much 
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smaller, and from a subsequent examination of 
the width of the revolving disc in the apparatus it is 
probably about lin. x iin. In spite of the fact that a 
motor and revolving disc are accommodated within the 
cabinet the apparatus runs silently and smoothly, and 
from a mechanical standpoint is well constructed. From 
an appreciation of all the difficulties attendant upon the 
development of a system of television with its almost 
unsurmountable problems of synchronising and amplify-
ing, the Baird demonstration was a noteworthy achieve-
ment and appeared to greatly interest the public as they 
witnessed the formation of the picture. 

In making these observations it must not be over-
looked that this demonstration is from a local studio 
within a very short distance of the receiver, the con-
nection being by wire and not through a radio link, as 
demanded for broadcasting; this obviates the three 
primary difficulties of television. They are 

(r) The high frequency created by a fine analysis of 
even a small picture; 

(2) The use of this frequency to modulate a radio 
frequency wave of many times its frequency; and 

(3) The exceedingly close synchronising that is 
required. 

 SYNCHRONISED  
MOTORS 

Baird Televi:lan" ModPI B. 

Considered numerically in the case of the small 
image analysed into points thirty to the inch, and trans. 
mitted ten times a second, then the modulating fre. 
quency becomes at least 13,500/2, or nearly 7 kilocycles 
The simultaneous picking up of a controlling signal tc, 
hold the receiver in step with the transmitter within very 
close limits, together with the reception of the speech 
signals of broadcasting, are problems of which we have 
long awaited a solution. In order that the confidence. 
of the public may be gained as to the performance ol 
the apparatus which the Baird Television Development 
Co., Ltd., have for sale, it is to be hoped that some 
explanation will be offered on the points just mentioned 
and concerning which wireless enthusiasts have been 
seeking technical information since the first suggestion 
of radio television. (To be concluded.) 
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BARCELONA (Radio Barcelona), Call EAJ1 (844.8 
metres) ; 1.5 kW.-6.0, Market Prices and Exchange 
Quotations: 8.10, Sextet Selections. 8.30, Advanred 
French Lesson by Prof. Francés Martin. 0.0, Ex-
change Quotations and News. 9.6, Orchestral Selec-
tions: March, El Capitan (Sousa) ; Waltz from The 
Dollar Princess (Fall); Selection from Bohemios 
(Vives) ; Tango, Ay pobre mlo (Dotras Vila) ; Czardas, 
Margarita (Michiels); Overture to Pique Dame 
Suppé). 10.0, Chimes and Weather Repprt. 
Programme relayed from Madrid, EAJ7. 

BERGEN (370.4 metres) ; 1.5 kW.-7.0, Programme 
for Children. 720, Talk for Girls. 8.0, Orchestral 
Concert; in the Interval, Topical Talk. 9,0, Talk 
by Edw. Welle-Strand. 9.80, Violin and Pianoforte 
Recital from the Works of Sjdgren, Sonata in G Minor, 
Op. 19, (a) Allegro vivace, (b) Andante, (c) Finale 
and Presto; Erotikon Nos. 1 and 2 for Pianoforte. 
10.0, Weather Report, News and Time Signal. 10.15, 
Dance Music. 12.0 Midnight (approx.), Close Down. 

BERLIN (Kdnigswinterhausen), (1,250 metres) ; 
40 kW.-4.0, Educational Talk. 4.80, Dr. Haneld, 
Talk: The Economic Value of Bureaucracy. 5.0, 
Programme from Hamburg. 13.0, Paul Lange, Talk : 
The History of Materialism. 8.30, Elementary 
Spanish Lesson. 8.55, Fritz Ohnnann, Talk: 
Bruckner. 7.20, Talk by Dr. Eberhard Preussner. 
0.0. Programme froto Voxhaos. 

Min (Voxhaus) (484 metres) ; 4 kW.-10.10 a.m., 
Market Prices. 10.16 a.m., Weather Report, News 
and Time Signal. 11.0 a.m., Programme of Gramo-
phone Records. 11.80 a.m., Exchange Quotations. 
12.55, Time Signal. 1.80, Weather Report and News. 
8.10, Agricultural Prices and Time Signal. 8.80, 
Programme of Gramophone Records. 4.0, Chess 
Talk by E. Nebermann. 4.30, Concert: Overture 
to May Night (Rimsky-Korsakoff); Adagio from 
the String Quartet in D Minor (Lorenz) ; Selection 
from Der Landstreicher (Ziehrer); Selection from 
?danon Lescaut (Puccini); Violin Solo from The 
Violin- Maker of Cremona (Hubay) ; Potpourri of 
Offenbach's Melodies (Fetras) ; Extase (Ganne); 
Waltz from Das stisse Mddel (Reinhardt) ; Overture 
to La Belle Hélène (Offenbach) ; Blue River (Meyer) ; 
Ramona (Wayne); followed by Announcements. 
820, Leopold Lehmann, Talk: Where Germany's 
State Treaties are Kept. 7.0, Erich Offermann, 
Talk: Aviation and the Ila. 7.30, Wolfgang Schwarz, 
Talk: Is Peace Really Possible? 8.0, "Liebe," 
Drama (Wildgans), followed by Weather Report, 
News, Time Signal and Sports Notes, and Dance 
Music from the Restaurant Burgund in the Central 
Hotel. 

BERN (411 metres) ; 1.5 kW.-7.29, Time Signal and 
Weather Report. 7.31, Talk: The (Mee Girl as 
Housewife. 8.0, "Der Wittlig." Dialect Comedy 
(Zimmermzum). 9.45, News and Weather Report. 
10.0, Relay from the Bern and Jura District Agricul-
tural and Industrial Exhibition in Pruntrut; Orches-
tral and Vocal Concert. 10.40, Dance Music. 12.0 
Midnight (approx.), Close Down. 

BRESLAU (2432.13 metres) ; 4 kW.-4.0, Review of 
Books. 4.30, Concert of Popular Music. 8.0, Peer 
Lhot, Talk : The Baroco Period and the Present Day. 
6.20, Talk in Esperanto by Elsa Koschate. 8.30, 
Johannes Winkler, Talk: The Rocket as a Motive 
Power. 7.25, Herr Grosser. Talk: The History of the 
Sea Cable. 7.50, Georg Lirhey, Talk: Mohammed. 
8.15, Talk: " Red Cross Day, 1928." 8.2,0, " Dorine 
und der Zufall," Play with Music (Jean Gilbert). 10.0, 
News. 10.30, Dance Music, relayed from the Golden 
Crown Café, Breslau. 12.0 Midnight (approx.), Clos-
Down. 

Ref» (441.2 metres) ; 3 kW.-4.30, Programme for 
Ghlldren. 8.0, Time SignaL 13.2 (approx.), German 
Transmission. 13.25, Talk. 7.0, Programme from 
Prague. 10.0, Programme from Prague. 

BRuggim (509.5 metres) ; 1.5 kW.-6.0, Orchestral 
Concert from the Cafe Metropole. 8.0, Elementary 
English Lesson. 8.25, Advanced English Lesson. 
8.45, Orchestral Concert (continued). 7.0, Organ 
Recital from the Church RR. PP. Carmes. 7.30, 
" Radio-Chronique." 6.15, Concert from the Works of 
Armand Marsick; in the Interval, Topical Talk. 
10.15, News. 10.30 (approx.), Close Down. 
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BUDAPEST (565.8 metres) ; 35 kW.-8.0, October 8th 
Memorial Festival Programme: The National Hymn, 
Poetry Recital and Talk. 7.30, Programme from the 
Royal Hungarian Opera House; in the Interval, Time 
Signal and News. 10.40, Weather Report and Close 
Down. 

COLOGNE (283 met;es); 4 kW.-12.10, Programme 
from Langenharlt. LS, Concert: March, Die Ko-
mbdianten (Funrinann); Waltz, Liebestraum (Heu-
berger) ; Overture to Das blaue Bild (Lincke); 
Selections from Balks (Moniuszko) ; Selections 
(Berbutd), (a) Wiegenled, (b) Boston; Solos; Pot-
pourri of The Czardas Princess (Kalman) ' • Dec Pfeifer 
u. sein Hund (Pryor) ; Intermezzo, The Troubadours 
(Powelll; Waltz, Nachtschwarmer (Ziehrer). 3.40, C. 
Bennewitz, Talk: Electro-Acoustics. 4.0, Richard 
Wens, Talk: Rhenish Workdays and Holidays in 
Literature. 4.30, Programme from KiMigswaster-
hausen. 5.10, Talk for Women by Aenue Gausebeck. 
5.45, Concert: Choral Selections, (a) Der abend 
kommt leise bernieder (Türk), (b) Verlassen (Koschat), 
(e) Gib mir dein Herze, Folk Song, (d) Dec Schatz im 
Jàgerhause (Rifidger); Quiatet with Horn (Mozart) ; 
Choral Selections, (a) Wanderer's Night Song (Kuhlan), 
(b) Woran ich meine Freude hab' (Wolfrurn), (c) Her-
zensweh (Volbach), (d) Deem Linen (Othegraven). 
8.30, Dr. Helm Jaretzld, Talk: A Visit to the Work-
shop. 7.15, Programme from Dortmund (see Lange's-
bee. 135, W. Leimbach, Talk for Workers: The 
German State Railways. 8.0, Variety Programme. 
10.30 (approx.), News, 'Sports Notes, Announcements, 
Orchestral S.lections and Dance Music. 1.0 a.m. 
(approx.) (Sunday), Close Down. 

CRACOW (588 metres) ; 1.5 kW.-7.80, English 
Lesson. 7.55, Market Report and News. 8.30, 
Programme from Warsaw. 11.30 (approx.), Close 
Dowri. 

DUBLIN, Call 2RN (819.1 metres) ; 1.5 kW.-1.80, 
Weather Report and Gramophone Selections. 7.20, 
News. 7.80, Poem Recital by Dorothy Day. 7.46, 
Irish Lesson by Seamus O. Duirinne. 8.0, Concert: 
Orchestral Selections-Round the World on Music 
Wing, (a) The Arctic Zone, (b) The South Pacific, (c) 
The Chinese Bazaar, (d) The Prairie; Songs from the 
Hemisphere by Alfred Deale (Baritone) ; Orchestral 
Selections: Europe. (a) Spain. Toreador March, (b) 
France, Waltz, (c) Sweden, Melody, (d) Italy, Taran-
tella; America, (a) Mighty America. (b) The Song of 
the Bells, (c) Arrival of the Coontown Cadets. 9.20, 
Sketch by Jack Dwan and Company. 9.50, The Station 
Celeste Orchestra. 10.0, Gaelic and Anglo-Irish Songs 
by May Morten (Mezzo-Soprano). 10.15, Selections 
by the St. Laurence O'Toole Pipe Band. 10.30, News, 
Weather Report and Close Down. 

FRANKFURT (428.13 metres) ; 4 kW.-1.0, Gramo-
phone Selections. 2.35, Programme for Children. 
3.55, Hints for the Housewife by Fini Planner. 4.85, 
Concert of Operetta Selections: March from Gas-
parone (Millticked ; Overture to Morning, Noon, and 
Night (Suppé) ; Song; Potpourri of Girollé-Girofla 
{Local) ; Overture to Orpheus in the Underworld 
(Offenbach) ; Selections from Panser Leben (Offen-
bach); Song; Selections from Die Prinzessin von 
Trapezunt (Offenbach). In the Interval, Announce-

meats. 8.10, Readings from On Two Planets (Lasswitz) 
by O. W. Studtmann. (1.30, The Utter Box. 7.0, 
Lesson in Shorthand by Georg Kalis. 7.30, Dr. Hans 
Geisow, Talk: Sport as a Means of Education. 8.15. 
Programme from Stuttgart. 9.0, Relay of an Oper-
etta, followed by Dance Music from Voxhaus. 1&30 
Les. (approx.) (Sunday), Close Down. 

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4 
kW.-10.15 a.m., News. 11.0 a.m., Programme of 
Gramophone Records. 12.10, Weather Report. 
12.15, Exchange Quotations. 12.30, Concert relayed 
from Hanover (207 metres) ; In the Interval at 12.46. 
Shipping Forecast. 12.55, Time Signal. 1.10, News. 
2.40, Exchange Quotations. 8.30, Review of Books. 
4.0, Labour Exchange Report. 4.15, Concert relayed 
from Kiel (254.2 metres): Serenade Op. 6 (Suit),• 
Symphony Op. 27 (Greener). 5.0, "The Crown of 
Creation" under the musical direction of Adolf Seeker. 
8.0, Request Programme. 7.0, Leopold lehmom, 
Talk: A Visit to the German Experimental Centre 
for Aviation, in connection with the " Ila," Berlin. 
7.25, Questions of • Modern Dietetics by Emil Grot-
zinger. 7,55, Weather Report. 8.0, "Nanon," 
Operetta (Richard Gente), followed by News. 10.30 
(approx.), Concert from the Café Wallhof. 

an,vmsusi (1,0'71 metres) ; 6 kW.-11.40 
Police Announcements. 12.10, Concert of Trio Music. 
1.40, Concert relayed from the Tuschinski Theatre', 
Amsterdam. 8.40, Elementary Italian Lesson. 410, 
Advanced Italian Lesson. 5.10, Talk and Time Signal. 
5.40, Orchestral Concert: Overture to The Italian in 
Algiers (Rossini); Ballet Suite (Lacdme); Violin 
Solo, Sonata in G. Minor (Locatelli); Serenade 
(Godard); Selection from la Transats (Verdi); 
Violin Solos, (a) La précieuse (Couperin-Kreisler), 
1s) Arietta (Bosmaus), (c) La Capricieuse (Elgar), 
d) Hungarian Dance (Brahms), Melody (Rubinstein) ; 
Potpourri, Notenregen (Urbach) ; Finale. 7.25, 
Police Announcements. 7.40, Programme arranged by 
the Workers' Radio Society: Concert and Talk. 
10.15, Concert relayed from the Royal Picture House, 
Amsterdam. 11.16 (approx.) Close Down. 

EGIERN (340.9 metres) ; 4 kW.-Transmits on 1,870 
metres from 5.40 p.m. 12.10, Concert of Trio Music. 
5.10, Gramophone Selections. 710, Lesson in Dress-
making. 7.40, Talk for Agriculturists. 8.0, " La 
Chalet " : Opera-comique (Adam). 

JUAN-LES-PINS (Radio LL) (244 metres) ; 1.5 kW.-
1.0, Concert. 9.0, News, Weather Report, Talk for 
Women and Concert. 10.0, Dance Musc. 10.80 
(approx.) Close Down. 

ICALIINDBORG (1,153 metres) ; 7 kW.-Programme 
also fur Copenhagen (337 nietres).-7.30 a.m., Morning 
Gymnastic. 11.0 a.m., Weather Report. 12.0 Noon, 
Chimes. 12.5 Orcnestral Concert from Wivel's 
Restaurant. 3.0, Programme for Children. 320, 
Instrumental Concert: Recitations in the interval. 
8.20, Talk by L Rasmussen. 8.50, Weather Report, 
70, News, Exchange Quotations, and Time Signal. 
7.80, I. V. Christensen, Talk: Ringsted Church. 
8.0„ Chimes from the Town HalL 8.2, " In Olden 
Times" Concert: Overture to Heiberg's Vaudeville 
Et Eventyr i Rosenborg Have (Weyse); Ballet 
Music from Heiber's Play Elverhéj (Kuhlau) ; Fan-
tasia on Danish Student Songs (arr. Raeson); Re-
citations; Waltz, The Blue Danube (Job. Strauss); 
Serenade for Strings (Haydn) ; Polonaise and Waltz 
from Et Folkesagn (Gade); Columbine Mazurka 
(Lumbye) ; En Tut pas Dyrehaysbakken (Lumbye), 
followed by News. 9.15, " Gottred writes a Play": 
Play in One Act (Hans Hansen). 9.45, Concert. of 
Light Music: Overture to Isabella (Suppé) ; Heinzel-
inânnchens Hochzeit (Khpping); Waltz, Fleurs de 
Granada (Zois); Serenata dl bad (Mie.heli); Fantasia 
on Danish Songs ; Waltz, Dinka (Jespersen) ; Inter-
mezzo, Niniche (Ohlsen); Soldier's March from The 
Chocolate Soldier (Oscar Straus). 10.45, Dance Music 
from Wivel's Restaurant. 12.0 Midnight, Chimes 
from the Town Hall. 12.15 a.m. (approx.) ISunday), 
Close Down. 

KAITowyyz (422 metres) ; 10 kW.-7.0, News and 
Announcements. 7.80, Talk, 7.55, Agricultural Re-
port. 8.5, Talk: -Contemporary England. 8.80, 
Programme from Warsaw. 10.0, Time Signal, Weather 
Report and News. 10.80, Dance Music. 
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RAMS (2,000 metres) ; 7 kW.-4.30, Concert of 
Lithuanian Music: Marches, Violin Solos, and Pot-
pourri of Lithuanian Folk Songs; News in the Inter-
val. 7.0, Weather Report. 7.15, Programme An-
nouncements. 7.80, Concert by Balalaika Orchestra : 
Russian Potpourri; Hungarian Dance; Czardas 
(Monti) ; Waltz, Romance, Die Fesseln der Liebe. 
8.0, Talk: Self Education. 8.30, Concert: Pot-
pourri of Die Meistersinger von Perlin (Lincke) 
Waltz from Eva (Gilbert) ; Extase (Ganne) ; Selec-
tion (Komzak) ; Violin Solo; Lithuanian Songs; 
Slumber Song (Ersfeld); Intermezzo, Galop (Suton). 

LAHTI (1,692.8 =tree; 85 kW.-5.0, Orchestral 
Selections : Marche Militaire (Kends Karjala); 
Overture to Jean de Paris (Boieldieu); Waltz, Parle-
moi (Mercier); Selection from Feachingsfee (Kalman); 
Valse Chevaleresque (Sibelius). 5.57, Time Signal, 
'Weather Report and News. 8.15. Programme of 
Talks. 7.0, Choral Concert from the Church of St. 
John. 8.0. Orchestral Concert Crucifixus (Fiuni); 
L'Enfant prodigue (Debussy); Lentu du Concerto rbo) ; Ave Maria (Schubert) ; Overture to Egmont 
Beethoven). 8.45, News in Finnish and Swedish. 
9.15, Sacred Recital. 10.0, (approx.), Close Down. 

LAMENBER0 (468.8 metres); 20 k‘V.-Programme 
also for Aix-la-Chapelle (4u0 metres), Cologne (283 
metres), a-wl Menster (250 metres) -.12.10, Gramo-
phone Selections. 1.5 to 4.25, Programme from 
Cologne. 4.30, Programme from lionigewuster-
helium. 6.10 to 6.55, Programme Irons Cologne. 
7.15, Reading from Dortmund. 7.35 to LO a.m. 
(Sunday), Progiarnme from Cologne. 

LEIPZIG (885.s messes) • 4 kW.-3.0, Gramophone 
Selections. 4.30, concert by the Leipzig Symphony 
Orchestra. 5.46, Labour Exchange Report. 8.0, 
Wireless Talk. au, Weather Report, Time Signal 
and News. 8.30, Programme from Ittinissivagter-
hansen. 7.0, Prof. A. Mentit, Talk: Art and Tech-
nique. 7.80, Josef Eberle, Talk: Charlie Chaplin. 
8.30, Cabaret Concert. 10.0, News and Sports Notes. 
10.15, Dance Music from Yachting. 

LILLE, call prr (284 metres) ; 0.5 hW.-1220. 
Orchestral Concert. 1.36, News, Agricultural Report 
and Harbour Notes. 3.0, Dramatic Programme, 
7.0, Market Prices and Exchange Quotations. 7.10, 
Concert, arranged by '' Le Journal l'Echo du Nord." 
8.15. Talk, arranged by the Lille Radio Club. 8.46. 
Concert, organised by the Wireless Association of 
Northern France, followed by News. 

MADRID (Union Radio), Call EAJ 7 (875 metres) 
, 8 kV, .-7.0„, Sextet Selections: Selection from La 
Mete= del amor (Penella); Suite, En las regiones 
del mediodia (Fresco) ; Interlude by Luis Medina. 
8.0, Dance Music. 9,45, Market Prices. 10.0, Chimes 
and Exchange Quotations, followed by" La Generale" 
a Musical Play (Vives), and News. 12.80 a.m. 
(approx.) (Sunday), Close Down. 

MILAN. Call IMI (5( metres) ; 7 kW.-&36, Time 
Signal and News. 8.60, concert: Quintet Selec-
tions, (a) Au Convent (Borodine), (b) Abruzzi= Song 
(De Mardis); Soprano Solos, (a) Ave Maria Irons 
Othello (Verdi), (b) Loreley (Catalan» ; Solo Selection 
from L'Africaine (Meyerbeer), The Moon (Mende's-
sohn); Talk; Soprano Song from L'Aco Fritz 
(Mascagni) ; Baritone Solo from William Tell, with 
'Cello obligato (Rossini) ; Orchestral Selections, (a) 
Umbrian Rhapsody (Parelli), (b) Symphouy from 
William Tell (Rossini); News. 1L0„ Orchestral 
Music from the Hotel Majestic Diana. 1146 (approx.), 
(lose Down. 

MOTALA (1,380 metres) 30 kW-Programme also 
for Stiekholm (454.5 metres), &Men (1,190 metres), 
Betaborg (416.5 metres), Mama (260.0 metres), Otter-
sand (720 metres), Sundsvall (545.8 metres).-6.0, 
Concert of Light Music. 8.0, Programme for Children. 
6.30, Concert of Old Time Dance Music. 7.30, 
Humorous Recital, relayed from »shore. 7.45, 
Pianoforte Recital: Melodies (Grieg), (a) Alla marcia, 
(b) Serenade, Scherzo Op. 33 (Sincling). 8.0, Cabaret 
Programme. 9.15, News and Weather Report. 
9.46, Topical Talk. 10.0, Dance Music. 12.0 Mid-
night (approx.), Close Down. 

NAPLES, Call 1NA (333.3 metres) ; 1.5 kW.-8.20, 
Wireless Notes. 8.40, Time Signal and News, followed 
by Harbour Notes. 8.50, " Histoire d'un Pierrot," 
Play (Costa); " Dirittl Dell' Anima," Comedy 
(Giacosa); and "il Gatto Nero," Play in One Act 
(Varaldo) ; in the Interval, Foreign Report. 10.50, 
News. 10.55, Calendar and Programme Announce-
ments. 11.0 (approx.), Close Down. 

OSLO (461.5 metres) ; 1.5 kW.-Programme relayed 
hv Predrikedad (414.8 metres), Hamm (555.6 metres), 
Notodden (411 metres), Porsgrund (500 metres) and 
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;Uranus (448 metres).-6.0, Programme for Children' 
7.15, Weather Report, News and Agricultural Report' 
7.30, Talk: Child Tuberculosis. 8.0, Time Signal. 
8.2, Orchestral Concert: Overture to Poet and Peasant 
(Suppé); Selection from Fra Diavolo (Auber); 
Minuet (Bjerke) ; Pensée élégiaque (Ancel) ; Mar-
quisette (Lindsay-Theimer); Selection from Polenblut 
(Nedbal) ; Marche Marine (Eggs), 0.0, Programme 
from Bergen. 9.80, Weather Report, News, Sports 
Notes and Topical Talk. 10,0, Dance Music from the 
Grand Hotel, Oslo. 11.80 (approx.), Close Down. 

PARIS (Ecole Supérieure), Call FPTT (468 metreg) 
0.5 kW.-6.30, " Radio Journal de France." 8.0, 
Sports Notes and Talk. 8.30, Concert, arranged by 
the Association Générale des Auditeurs de T.S.F., 
News, Time Signal and Weather Report, followed by 
Dance Music from the Coliseum de Paris. 

pAgfp (Eiffel Tower), Call FL (2,860 metres) ; 5 kW.-
8.45, " Le Journal Parlé." 8.10, Weather Report. 
8.80, Concert: Bucoliques (Dulaurens) • Trio for 
Violin, 'Cello and Pianoforte (Mendelssolili); Songs; 
Les Danses de Chez Nous (Jacquet) ; Vieux Manoir 
(Devranc.hes); Songs, (a) Berceuse (Kreisler), (b) The 
Cuckoo (Lehmann), (c) The Answer (Huntington 
Terry); Cœur méconnu (Royan) ; Gavotte (Gossec). 

PARIS (Petit Parisien) Map metres); 0.5 kW.-
8.45, Gramophone Selections, Talk, News and An-
nouncements. 9.0, Concert: Overture to Les Hiron-
defies (Hirschmann); Selection from Messidor 
(Bruneau) ; Symphony Orchestra, (a) Finale of the 
Heroic Symphony in E Flat (Beethoven), (b) Sym-
phonic Poem, Viviane (Chausson); Sparkish Suite 
(Vidal); Pas d'armes from La Roi Jean (Saint-Saens); 
Scherzo from Scenes norvigiennes (Matt) ; News in 
the Intervals. 

PARIS (Radio-Paris), Call CFR (1,750 metres); 
6 kW-12.80, Columbia Gramophone Concert: 
L'Apprenti Sorcier (Dukes), by the Conservatoire 
Orchestra; Danse Macabre by the Orchestra of the 
Queen's Hall, directed by Sir Henry Wood; Les 
Clochettes from Lakmé (Delibes); Le Bestiare 
(Fnulenc); The First Trio (Schumann); Preludes fir 
Pianoforte (Chopin) ; Tango Vidalita (Sentio),• 
Fox-Trot, Mine, All Mine; Waltz, Together; Vocal 
Tango, Mano a Mano; The New St. Louis Blues; 
Fox-Trot, Miss Annabelle Lee; News in the Intervals. 
1.50, Religious Notes and News. 3.45, Dance Music, 
followed by News. 8.0, Agricultural Report. 8.15. 
Talk, arranged by the Union des Grandes Associations 
Françaises, followed by News. 8.80, Symphony 
Concert; News in the Intervals. 

PITTSBURGH, Call KDKA (88 and 27 metres); 
25 kW.-12.30 a.m. (Sunday), Concert from the 
Wiliam Penn Hotel. 12.65 a.m., Baseball Announce-
ments. LO a.m., Time Signal and Concert (continued). 
1.20 a.m., Week-end Tours (A.A.A.) with Probable 
Weather Conditions. 1,30 a.m.. Horne Radio Club. 
1.45 a.m. to 3.0 a.m., Programme from WJZ, New 
York. 1.45 a.m., Lew White Organ Recital. 2.15 
Dr. Julius Klein, Talk: A Week of the World's 
Business. 2.30 a.m., Selections by Godfrey Lodlow. 
8.0 a.m. B.S.T. (2.0 a.m. Greenwich Mean Time), 
Republican Speaker. 2.30 a.m. G./1.T., "Philco 
Hour," from WIZ, New York. 8.0 a.m. G.M.T., Time 
Signal and Baseball Scores. 4.0 am. G.M.T., Tune 
Signal and Weather Report. 4.5 amt. (aPPrOx-)G.M.T., 
Close Down. 

POSEN (844.8 metres); 1.5 kW.- 7.0. Mr. K. KaPi-
tanczyk, Talk: Mission Fields. 7.85, Mr. Henri 
Grudzinsici, Talk: Craftmanship in the Middle Ages. 
8.0, Finance Report. 8.30, Programme from Warsaw. 
10.0, Time Signal, News, Weather Report and An-
nouncements. 10.40, Dance Music from the Carlton 
Restaurant. 12.0 Midnight (approx.), Concert, 
arranged by the Maison Philips. 2.0 am, (approx.) 
(Sunday), Close Down. 

PRAGUE (348.9 metres); 5 kW.-4.10, Talk for 
Women. 5.40, Agricultural Report. 8.0, German 
Transmission. 7.0, " Der Bauer em n Schelm," Opera 
(Dvorak), relayed from the National Theatre. 9.30. 
Selections of Popular Music. 10.0, Time Signal and 
News, followed by Dance Music. 
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RIGA (528.3 metres); 4 kW.-8.80, French Lesson, 
7.0, 1.'arrety Concert. p.o. Weather Report and New,. 
9.80, Concert from the Café de l'Opera. 

SOME, Call IRO (447.8 metres) 3 kW--8.302 
Sports Notes, News, Exchange Quotations and 
Weather Report. 8.47, Topical Talk and Time Signal. 
9.0, " Lucia di Lammermoor "-Opera (Donizetti); 
In the Intervals, Review of Art and Literature, and 
Topical Events Review. 11.20, News and Close Down. 

SCHENECTADY, Call 2XAD and 2XAF (21.96 and 
31.4 metres) ; 30 kW.-12.56 a.m. (Sunday, Baseball 
Scores. LO a.m., Statler's Pennsylvanians, directed 
by Johnny Johnson, from New York. L30 a.m., 
Concert from the Hotel Sagamore, Rochester. 2.0 
a.m., Variety Programme from New York. 3.0 &m.. 
SS. 1. (2.0 a.m. Greenwich Mean Time)-" The Open 
Mike" from New York. 3.0 a.m. G.M.T., Organ 
Recital by Robert Berentsen, from Rochester. 4.0 
am. G.M.T., Dance Music from Buffalo. 6.0 
(approx.) G.M.T., Close Down. 

STAKBOUL (1,200 metres) ; 6 IrW.- 6.15, Concert 
of Turkish Music, 8.80, Weather Report and Time 
Signal. 8.40 (approx.), Concert: Overture to Le Rol 
cr Vs (Lalo); Fantasia on a Hungarian Melody 
(Padouk); Songs; Italian Serenade (Schebek) ; 

Down. 

Military Marches Nos. 1, 2 and I (Schubert). 10.0, 
News and Announcements 10.10 (approx.), Close 

¡murmur (379.7 metres) ; 4 kW.-3.0, Concert: 
Orchestral Selections, (a) Festival Overture (Lassen), 
(b) Paraphrase on Am Brunnen vor dens Tore (Dieder-
iefn); Recitation; Untreue (Sucher), Die cirei Roselein 
(Silcher); Medele, guck raus (Vollmer); Orchestral 
Selections, (a) Paraphrase on Grüsse an die Helmet 
(Kromer), (b) Paraphrase on Verlassen bin I (Esterl) ; 
Recitations; Selections (Sucher), (a) Mel Maidle, 
(b) Die Auserwahlte; Orchestral Selections, (a) Waltz, 
Am schtinen Rhein (Kéler-Béla), (b) Wandervogel-
marsch (Fétras). 4.86, Programme froto Frankfurt. 
8.5, Time Signal and Weather Report. &lb, Talk 
by Prof. Hassinger, relayed from Freiburg (577 metres). 

8.46, Dr. Wolff, Talk: Book-keeping. 7.15, Reading by Oscar Schmitz. 8.16, Concert of Old House and 

Chamber Music on historical instntments: Chanson 
(Dulay) ; Chanson (Binchios); Lute Solo; Maria, 
zart (Schlick) ; Suite (d'Andrien) ; Song with Lute 
and Viola (Dowland); Prelude (Bach); Minute 
(Telemann); Aria (Telemann); Song (Bellman). 
9.0, Programme from Prenklurt, followed by Dance 
Music from the Pavilion Excelsior. 

TALLINN (408 metres) 2.2 kW.- 6.30, Programme 
for Children. 8.0, Weekly Report. 8.30, News. 7.0, 
Gramophone Selections. 8.16, Dance Music. 

TOULOUSE (Radiophonie du Midi) (391 metres) kW.-12.45 Instrumental Concert. 8.0, Exchange 

Quotations and News. 8.80, Programme of Recitations. 
8.40, Orchestral Selections: 1812 Overture (Tchai-
kovsky); Berceuse from L'oiseau de feu (Stravinsky) ; 
Les journaux du matin (Strauss) ; Polonaise (Chopin). 
8.55, Two Orchestral Marches, 9.5, Dance Music, 
11.0, North African News and Close Down. 

VIENNA (577 and 517.2 metres) 1.5 and 15 kW.-
6.15, Programme in Commemoration of Karl Busse 
(Died December 4th, 1918) and Bruno Vk'ille (Died 
September 3rd, 1928). 7.15, Chamber Music: Harp 
Quartet in E Flat Major Op. 74 and Op 135 in F. 
Major (Beethoven). 815, " Der Clown wider Willen" 
Wireless Comedy (Konrad Maril), followed by Orches-
tral Music: March, Pan Europa (C; Waltz, 
Wiener Bonbons (Strauss) ; Overture to Per Bettel-
student (MillOcker); Grossmiitterchen (Langer) 
Harp Trio, Die Spieluhr (Blauw) ; Potpourri, From 
the Rhine to the Danube (Rhode) ; Song and Dance 
Suite from Der Tratun der Radio-Zenzi (Shying), 
M(Isocnhdpaoilnde).Song and Dance Series (Geissler); March 

VILNA (435 metres); 1.5 kW.-6.10, Talk from 
Warsaw. 5.36, Talk for Women by Mme. Fla Buncler, 
6.0, Relay of the Service from the Ostra Brama Chapel. 
6.50, Talk by Mr. Valerien Charkiewicz, 7.15, News. 
7.80, Talk from Warsaw. 7.56, Art Talk by Prof. Jules 
Eles. 8.20, News. 8.30. Programme from Warsaw. 
1130 (approx.), Close Down. 

WARSAW (1.1U metres) ; 10 kW.--7.0, Announce-
ments. 7.30, "Radio-Chronique." 7.56, Market 
Report and News. 8.30, Concert, News in French 
during the Interval. 10.0, Time Signal, Weather 
Report, News, Announcements and Sports Notes, 
10.80, Dance Music. 11.30 (approx.), Close Down. 

Emma (588 metres) ; 1 kW.-7.17, Selections In 
The Loreti Quintet. 8.0, Walter M6ller in his own 
Works, assisted by Ilse Medler-Sieverling and the 
Station Orchestra, 9.0, Orchestral Concert, 10.0, 
Weather Report and News. 10.10, Concert. 
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Programmes from Abroad. 
BARCELONA (Radio-Barcelona), Call EAJ1 (344.8 
metzes); 1.5 kW.-12.0 noon, Chimes from Barce-
lona Cathedral, followed by Weather Report for 
Europe and Weather Forecast for North-East Spain. 
L30, Concert by the Iberia Trio: Gramophone Selec-
tions in the Intervals. 2.45 to 8.0, No Transmission. 
LO, Stock Exchange Quotations. 815, Concert by 
the Station Orchestra, with Vocal and Instrumental 
Solos. 8.40, Sports Notes. 9.0 (approx.), Close 
'Down. 

BASLE (1,010 metres) ; 1.5 kW.-Programme, relayed 
from Bern. 7.0, Concert of Chamber Music by the 
Weiss Quartet from Vienna. 8.45, Weather Report 
and News Bulletin. 9.0 (approx.), Cluse Down. 

BERGEN (370,4 metres) ; 1.5 kW.-9.30 a.m., Relay 
of Divine Service. 11.30 a.m., Weather Forecast 
and General News Bulletin. 7.0, Concert by the 
Station Orchestra. 7.20, Talk on Current Topics. 
8.80, Music Recital. Mrs. Nora Duesberg-Baranowski, 
Adagio (Second Movement of the Violin Sonata in E 
Minor) by Toivo Kuala. 9.0, Weather Report, 
Late News Bulletin and Time Signal. 9.15, Orches-
tral Selections. 11.0 (approx.), Close Down. 

BERLIN (K6nigswusterhausen), (1,250 metres) ; 40 
kll' . -7.65 amt, Chimes, relayed f roui the Potsdam 
ha,',on Church. 8.0 a.m., Concert, relayed from 
Voximus, followed by the Berlin Cathedral Chimes. 
10.15 a.m. (approx.), Orchestral Concert, relayed 
from Voxhaus. 2.80 to 8.45, Agricultural Talks from 
Foshan». 4.0, Concert, relayed from Foxlutus. 5.30, 
Talk. ILO, Talk, followed by relay of another German 
programme. 9.15, Press News. 9.30, Dance Music. 
11.30 (approx.), Close Down. 

IMBUE (Voxhaus), (484 metres) ; 4 kW.-7.55 tun: 
Garrison Church Chimes. 8.0 a.m., Vocal and Instru-
mental Concert, followed by Cathedral Chimes. 10.15 
am., Orchestral Concert. 2.30, Talks for Farmers. 
4.0, Concert of Orchestral Music, followed by Talks. 
7.15 (approx.), Concert. 9.10 (approx.), Weather 
Report, Time Signal, Sports Notes and General News 
Bulletin. 9.30, Dance Music. 11.30 (approx.), 
Close Down. 

BERN (411 metres) ; 1.5 kW.-9.30 a.m., Religious 
Address. 12.0 Noon, Time Signal and Weather 
Report. 12.5, Orchestral Concert. 2.30, Concert 
of Light Music. 8.29, Time Signal and Weather 
Report. 8.30, Doctor Brüschweiter, 1 alk : Baptismal 
Customs in Switzerland; Preparations for the Christen-
ing. 8.43, Sports Notes, General News Bulletin and 
Weather Forecast. 9.0, Orchestral Selections. 9.35 
(approx.), Close Down. 

BRESLAU (322.8 metres) ; 4 kW.-Programme, re-
layed by Gleivitz (329.7 metres).-7.45 a.m., Relay 
of Chimes from Christ Church. 10.0 a.m., Catholic 
Morning Festival, with Address and Vocal and Choral 
Renderings. 11.0 a.m., Instrumental Concert, fol-
lowed by Two Talks. 1.35, Chess Hints. 2.0, 
Children's Corner, followed by Talks and Musical 
Programme. 7.30, Concert or Play. 9.0, General 
News Bulletin. 9.30, Musical Programme. 11.0 
(approx.), Close Down. 

Baum (441.2 metres) ; 3 kW.-9.30 a.m., Talk for 
Farmers. 10.0 am., Musical Recital. 5.0, German 
Transmission. 8.15 (approx.), Concert of Light 
Music. 9.0, General News Bulletin, relayed from 
Prague, followed by Concert. 

BRUSSELS (508.5 metres) ; 1.5 kW.-5.0, Dance 
Music, relayed from the St. Sauveur Palai. de Danse. 
8.0, l'rogramme for Children. 8.80, Concert of Trio 
Selections. 7.30, "Le Journal Parlé de Radio-
Belgique." 8.15, Concert by the Radio-Belgique 
Orchestra, under the direction of M. René Tellier. 
Artiste; • Maden-oiselle Marguerite Thy.. of tte Con-
servatoire Royal, Brusmis (vocalist), and M. Alexan-
dre Arsen'eff (p'anist). 10.15, Press News. 10.30 
(approx.), Close Down. 

BUDAPEST (555.8 metres); 35 kW.-8.0 a.m.. News 
iron; the Press. 8.15 a.m., Beauty Hints. RA a.m., 
Relay of Church Service. 11.30 t.01. (approx.). 
Orchestral Concert. 2.30, Agricultural Talk. 8.0, 
Children's Programme. 4.0, Programme of Music. 
7.15 (approx.), Concert or Play. 9.20, Orchestral 
Selections. 10.30 (approx.), Close Down. 
ampaNit (223 metres) ; 4 kW.-Programme also for 
Aix-la-Chapelle (400 metres), Langenberg (468.8 
metres) and Minster (250 metres).-7.15 a.m., Musical 
Selections. 7.85 a.m., Esperanto Lesson. 81 a.m., 
Catholic Morning Festival. with Choral and Instru-
mental Items. 10.0 a.m., Talk on " The German 
Language." 10.30 a.m., Agricultural Talk and Talk on 
Music. 12.0 Noon, Concert of Orchestral Selections, 
followed by Talks on Literature and Ches.. 8.30, 
Orchestral Concert and Talks. 8.0, The First Act of 
" Die Walkiire" (Wagner), followed by Late News 
Bulletin, Sports Notes and Dance Music. 11.0 (approx.) 
Close Down. 
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CORK, Call 6CK (400 metres) ; 1.5 kW.-8.80, Organ 
Recital, relayed from St. Fin Barre's Cathedral, Cork; 
Organist: T. J. Horne, Mus.Bac., A.R.C.O. 9.0, Vocal 
and Instrumental Concert. 11.0, Weather Forecast 
and National Anthem. 11.15 (approx.), Close Down. 

CRACOW (588 metres): LS kW.-9.15 am. to 
10.415 OM., Cathedral Morning Service. 11.0 a.m. to 
11.10 a.m.. Fanfare, relayed from Notre Dame, 
Cracow, followed by Time Signal and Weather Forecast. 
12.30 to 1.30, Programme relayed from the Pavilion 
Restaurant. 8.0, Two Agricultural Talks. 3.40, Dr. 
St. Wasniewski, "La Chronique Agricole." 5.80, 
Miscellaneous Items. 5.50 to 8.15, Talk. 7.0, Fanfare, 
relayed from the Church of Notre Dame. 7.15, Sports 
Notes. 7.80, Concert of Instrumental and Vocal 
Music: The Symphony Orchestra of the " Hejnal " 
Musical Society, under the direction of Vinceslas 
Karas; Hungarian Dances, Nos. 5 and 6, by Brahms. 
9.0, Programme relayed from Warsaw. 9.80, Concert 
by a Restaurant Orchestra. 10.30 (approx.), Close 
Down. 

DUBLIN, Call 2RN (319.1 metres) ; 1.5 kW.-8.30 lo 
11.15 (approx.), Programme relayed from Cork: 
Vocal and Instrumental Concert: Signor Grossi and 
Madame Gross', Sonata for Violin and Pianoforte. 
11.0, Weather Forecast and National Anthem. 11.15 
(approx.), Close Down. 

• 
FRANKFURT (428.8 metres) ; 4 kW.-Programme 
relayed by Cassel (252.1 metres).-7.0 a.m. to 8.0 a.m., 
Morning Concert. 10.30 a.m., Transmission for Parents 
under the direction of Dr. Flesch and Director E. 
Wehrhan. 11.0 a.m., Orchestral Concert. 12.0 Noon, 
Rt•port of the Wiesbaden Agricultural Institute. 
4.0 (approx.), Concert. 7.30, Musical Programme. 
9.80 (approx.), Relay of Dance Music from Berlin. 
11.80 (approx.), Close Down. 

11A3181IRR, Call HA (in Morse) (894.7 metres) ; 
4 kW.--Programme relayed by Bremen (272.7 metres), 
Hanover (297 metres) and Kiel (254.2 metres).-
7.l 6 a.m., Time Signal. 7.30 a.m., Weather Forecast 
and General News Bulletin. 8.0 a.m., Legal Notes. 
8.15 a.m., Concert. 9.55 fun. (for Kiel only), Morning 
Service from the University Church of Kiel. 10.0 a.m., 
Technical Talk. 11.55 amt , Time Signal, relayed from 
mama. 12.0 Noon (for Hamburg and Kiel), Concert. 
12.0 Noon (for Bremen), Orchestral Programme. 
12.0 Noon (for Hanover), Gramophone Records. 1.0, 
Children's Corner, by Funitheinzelmann. 2.0, Concert. 
4.9 (approx.), Popular Concert, followed by Talk. 
8.80, Talk, arranged by the Physical Training School 
in Hamburg. 8.40, Sports Notes. 8.55, Weather 
Report. 7.0 (approx.), Concert or Play. 8.30 (approx.), 
General News Bulletin and Weather Report for the 
North Sea and the Baltic followed by Orchestral 
Concert, relayed from the Baltic, Wallhof (for Hamburg 
and Kiel) and relay from the Café Continental (for 
Hanover and Bremen). 10.0 (approx.), Close Down. 

HILVERSUM (1,(Y71 metre(); 5 kW.-12.40 to 2.10. 
Concert by the Hilversum Radio Trio. 2.80 (approx.), 
Concert. 7.40, General News Bulletin and Weather 
Report. 7.55, Relay of Orchestral Concert. 9.45 
(approx.), Musical Programme. 10.50 (approx.), 
Close Down. 

HUIZEN (340.9 metres) ' • 4 kW.-Transmits on 1,870 
metres from 5.40.-8.10 a.m. to 9.10 a.m., Morning 
Service and Address. 920 a.m. (approx.). Relay of 
Church Service. 12.10, Concert by the Winkels Trio. 
3.45 (approx.), Relay of Divine Service, from the 
Evangelical Church at s'Gravenhage; Address by the 
Minister, Dr. H. C. Zwahler; Mr. J. R. Gravelotte at 
the Organ. 7.25, Talk. 7.55, Orchestral Concert. 
10.20 (approx.), Epilogue by the Choir. 10.40 (approx.), 
Close Down. 

JUAN-LES-PINS (Radio LL) (244 metres) ; 1.5 kW.-
1.0 to 2.0, Children's Concert and Talk by" Radiolo" 
(Marcel Laporte). ILO, iineral News Bulletin and 
Weather Report. 9.15, Con rt; Monsieur Stan, Talk 
Pre-War Songs, with Illustrations by Madame Verlaque, 
MM. Debert, Vennez and Laporte. 10.0, Selections by 
the Dance Orchestra of the Municipal Casino. 10.30 
(approx.), Close Down. 

RALIINDBOR0 (1,153 metres) ; 7 kW.-Programme 
also for Copenhagen (337 metres).-9.0 am., Church 
Service from Copenhagen. 10.30 am. (Kalundborg 
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only), The Meteorological Institute Weather Report. 
4.0, Relay of Divine Service from Copenhagen. 5.80 
(approx.), Twenty Minutes for Children. 5.50 (Kal-
uadborg only), The Meteorological Institute Weather 
Report. 0.0, News from the Press. 8.15, Time 
Signal. 8.30, Talk. 7.0, Relay of Chimes from the 
'Cowl' Hall, Copenhagen. 7.5, Concert of Orchestral 
Selections, followed by General News Bulletin. 8.45. 
Concert by the Copenhagen Station Orchestra: "My 
Old Kentucky Home" arranged for Strings by Carl 
Busch. 9.45, Programme of Dance Music; in the 
interval at 11.0, Chimes from the Town Hall. 11.30 
(approx.), Close Down. 

sarrowrrz (422 metres) ; 10 1.1V-- 5.60, Talk. 
8.45, Talk. 7.30, Concert, relayed from Warsaw. 
9.0, Time Signal, Weather Forecast, Press and Sports 
News. 9.30, Dance Music. 10.30 (approx.), Close 
Down. 

KAUNAS (2,000 metres) ; I kW.-11.0 a.m., Weather 
Forecast and l'ress News. 1.1.30 a.m., Concert. 
12.0 Noon, Children's Corner, followed by Physical 
Culture. 2.80, Young People's Progranune. 3.0, 
Literary Talk. 3.30, Health Talk. 4.0, Talk on 
Economics and Life. 4.25, Musical Selections. 4.35, 
Notes for Farmers. 5.15, 'Cello Recital by Robert 
Mofmekler: Andante from the Concerto in A Minor 
(Goltermanu). 8.10, Weather Report. 8.20, Political 
Talk. 8.30, Orchestral Concert, followed by Mis-
cellaneous Items. 9.80 (approx.), Close Down. 

KONIGSBERG (303 metres) ; 4 kW.-Programme, 
relayed by Danzig (272.7 metre.).-8.0 a.m., Morning 
Concert. 10.0 a.m. (Weissberg only), Weather 
Forecast. 10.15 a.m., Concert of Orchestral Selec-
tions. 11.55 am., Time Signal, relayed from Manen, 
followed by Weather Report. 1.50, Chess Talk by 
P. S. Leonhardt. 2.20, Spanish Lesson for Beginners 
by Kurt Metze, Spanish Lecturer at the Technical 
institute. 3.0 (approx.), Concert by the Station 
Orchestra, under the direction of Vollunar Shalak, 
followed by Talks. 8.30, " Egmont," Tragedy by 
Goethe, Music by Beethoven; The Station Orchestra 
conducted by Erich Seidler. 9.15, General News 
Bulletin and Sports Notes. 9.30 (approx.), Dance 
Music. 11.30 (approx.), Close Down. 

LAHTI (1,522.8 metres) ; 35 kW.-Programme also 
for Helaingfors (375 metres).-8.0 a.m. (approx.), 
Relay of Divine Service. 9.50 a.m., News from the 
Press. 10.5 a.m., Musical Programme. 10.50 am., 
Time Signal and Weather Report. 3.1.0 &M., Church 
Service in Swedish. 3.0, Musical Items- 4.0, Talk. 
4.57, Time Signal and Weather Report. 5.10, History 
Talk. 110, Concert. 7.45, Late News Bulletin in 
Finnish and Swedish. 9.0 (approx.), Close Down. 

LANGENBERG (488.8 metres); 20 kW--Progeamene 
also for Aix-la-Chapelle (4(0 metres), Cologne (283 
metres), and Minster (250 metres).- -7.15 a.m., Musical 
Programme, relayed from Cologne. 7.35 a.m., 
Esperanto Lesson, relayed hem Cokgne. 8.5 a.m. 
(approx.), Catholic Recital. 10.0 a.m., Three Talks 
on the German Language, Agriculture and Music. 
12 Noon, Orchestral Concert, followed by Talks on 
Literature and Chess. 3.30, Orchestral Selections. 
8.45, Concert by the Westdeutscher Rundfunk Orches-
tra. 8.0, Programme from Cologne, followed by 
News Bulletin, Sports Notes and Light Musical Selec-
tions. 11.0 (approx.), Close Down. 

LEIPZIG MLA metres) ; 4 kW.-Progranune re-
layed by Dresden (275.2 interes).-7.30 a.m., Relay 
of Organ Recital. 8.0 am., Morning Concert. 10.0 
a.m., Concert of Orchestral Music. 12.0 Noon, 
Veterinary I alk. 12.30, Talk for Farmers: Modern 
Agricultural Methods. 1.0, Talk by the German 
Speaking Union, and Notes on Foreign Politics. 1.30, 
Musical Selections. 8.30, Programme relayed from 
Jena " Samson," Oratorio by Handel, 9.0, Sports 
News. 9.30, Relay of Dance Music from Berlin. 
11.0 (approx.), Close Down. 

=E. Call Fn. (2,34 m etres) ; 0.5 kW.-12.30, 
Orchestral Concert. 1.35, Prices of Motor Oils. 
8.30, Concert of Vocal and Orchestral Music, followed 
by Late News Bulletin. 

LYONS (Radio Lyon) (291 metres) ; 1.5 kw.-11.0 
am., Programme of Sacred Music, arranged by "La 
Maison Rebut." 12.0 Noon to 7.30, No Transmission. 
7.30, The Radio-Lyon " Journal Parle." 8.0, SPorts 
Notes. 8.10, Orchestral Concert, Pianoforte Solo by 
Madame Ducharan, Piccollno (Guiraud). 9.15, Selec-
tions by the Dance Orchestra. 10.0 (approx.), Close 
Down. 

MADRID (Union Radio), Call EAJ7 (375 metres) : 
3 kW.-Progrannue relayed by Salamanca, EA J22 
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Programmes from Abroad. 

(40'5 metres).-2.0, The Station Orchestra in a pro-
of Light Music; Interlude by Luis Medina. 

fee ro 7. 0 , No Transmission. 7.0, Children's Hour, 
Kiki and his friends, and Fairy Stories, Selections by 
the Station Sextet. 8.0, Dance Music by the Station 
Sextet. 8.30 to 10.0, No Transmission. 10.0, Relay of 
Chimes and Time Signal. 10.5, Military Concert: 
The Band of the Saboya Regiment, conducted by 
Don Tomas Romo, Songs by Terele Silva. 12.0 Mid-
night, Dance Music by the " Palermo en Rosales" 
Orchestra. 12.30 a.m. (approx.) (Monday), Close 
Down. 

MILAN 1MI (549 metres) ; 7 kW.-9.30 am. to 
10.0-a.m.-Vocal and Instrumental Morning Concert. 
1180 ime Signal and Selections by the Station 
Quartette. 12.30 to 3.0, No Transmission, 8.0, 
Opening Signal and Variety Programme with selections 
by the Station Quintet; Soprano Solos by Signora 
Maria Avezza, 4.25, Agricultural Notes, 4.30, Con-
cert by the Orchestra at the Majestic Hotel Diana. 
5.0 to 7.23, No Transmission. 7.25, Opening Signal and 
General News Bulletin, 7.35, Time Signal. 7.45, 
Sports News. 7.50, Relay of an Opera with talk in the 
Interval by Uldenco Tegani. At the end of Act 2, 
Late News Bulletin and Sports Notes. 10.46 (approx.), Close Down. 

MOTALA (1,380 metres) ; 30 kW.-Programme also 
for Stockholm (454.5 metres), Roden (1,190 metres), 
Goteâorg (416.5 metres), Maine) (260.0 metres), 
Osters,uul (720 metres) and Sandsvall (545.6 metres).-
9.0 a.m., Relay of Divine Service. 1135 a.m., Weather 
Report. 11.45 am., Exchange Quotations. 11.55 
a.m., Time Signal. LO, Concert of Symphony Music 
from the Concert Hall in Stockholm. 4.55, Relay of 
(-hunes from the Town Hall, Stockholm. 5.0, Church 
Service. 7.0 (approx.), Concert. 8.15, General News 
Bulletin, 8.30, Weather Report. 8.40, Concert. 
10.0 (approx.), Close Down. 

Mum (586.7 metres); 4 kW.-Programme relayed 
kYikofflulet2 (566 metres), Kaiserslautern (277.8 metres) 
and NorembluE (241.9 metres).-10.0 11.3O., Relay of 
Town Hall Ciliates. 10.15 a.m., Wireless Weather 
Chart for Bavaria. 1.1.0 am., Orchestral Selection.s. 
12.5, Time Signal, Weather Report and Programme 
Announcements, 2.15, Concert by the Station 
Orchestra, 5.10, Musical Selections. 8.0, " Die 
Meistersinger von Nürnberg" (Wagner) relayed from 
the National Theatre in Munich. 9.5, General News 
Bulletin. 9.30, Concert relay. 10.45 (approx.), Close 
Down. 

NAPLES, Call INA (323.3 metres) • 1.5 kW.--9.0 
Lin. of Sacred Music. 8.45: Programme for 
Children. 4.0, Concert of Light Music, Signora Carla 
Spinelli (Vocalist). 4.50, Time Signal. 7.20, Topical 
Talk. 7.40, Time Signal. 7.48, Report of the Harbour 
Authorities at Naples. 7.50, Concert of Orchestral 
Music: " Silvo a quest'ora," duet from " I Pagliacci" 
(Leoncavallo) by J. Rizzuto (Soprano) and R. Aullcino 
(Baritone), accompanied by the Orchestra. 9.0, 
Sports Notes. 9.55, CnIendsr and Notes on Forth-
coming Programmes. 10.0 (approx.), Close Down. 

OilLo (4815 metres) ; 1.5 kW.-Programme relayed 
by Brairiamtad (434.8 metres), Ramat (555.6 metres), 
Notodden (411 metres), Porsgrund (500 metres), Makin 
(448 metres).--9.50 am. (approx.), Carillon. 10.0 
a.m., Relay of Divine Service from the Garrison Church, 
8.15, Weather Report and Press News. 7.0, Time 
Signal 7.5, Concert by the Station Orchestra: 
Conductor, Hugo Kramm, 8.30, Weather Report and 
Press News. 8.40, Topics of the Day. 9.0, Relay of 
Orchestral programme from the Hotel Bristol, (laja. 
10.46 (approx.), Close Down. 

pArtm (Ecole Supérieure), Call FP1T_ (458 metres) 
0.5 kW.-Programmé relayed at intervals by the 
following stations: Bordeaux PTT (275 metres), Eiffel 
Tower (2,650 metres), Grenoble (416 metres), Lille 
PIT (264 metres), Limoges (285 metres), Lyons PIT 
(476 metres), Marseilles (303 metres), Rennes S280 
metres), Toulouse PTT (200 metres).-8.0 am., News 
«Bulletin and Time Signal. 10.24 am., International 
Time Signal and Weather Forecast. MO Neon, Con-
cert. LO, Industrial Notes. 1.80, Orchestral Pro-
gramme: Ballet from " Romeo and Juliet" by 
Gounod. 2.80, Concert of Symphony Music arranged 
by " Le Journal." 8.80, Le Radio Journal de France. 
8.0, Talk. 8.30, Orchestral Concert organised by 
the General Association of French Wireless Listeners 
followed by Late News Bulletin, Time Signal and 
Weather Report. 10.30 (approx.), Dance Music 
relayed from the Coliseum de Paris. 12.0 Midnight 
(approx.), Close Down. 

MUM (Eiffel Tower), Call FL (2,650 metres) ; S kW.-
7.56 a.m., Time Signal on 32.5 metres. 9.28 
Time Signalon 2,650 metres. 5.45, " Le Journal Parlé," 
par T.S.F. Dr. Pierre Vachet, Talk: Portez-vous Wen, 
M. Rene Caealie, Talk on Sport with Gleanings from 
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the paper " Paris Sport " •. Detective Ashelbé, Police 
Anecdotes. 7.10 to 7.20, Weather Report, 7.30, 
Mario Cazes and his Orchestra. 7.58, Time Signal on 
32.5 metres. 10.28, Time Signal on 2,650 metres. 
1180 (approx.), Close Down. 

PARIS (Radio L.L.) (370 and 60 metres) • 1 kW.- 
12.30, General News Bulletin and Programmé organised 
by " Radio-Liberté," followed by Topical Talk. 3.0, 
Dance Music Selections arranged by " Les Etablisse-
ments Radio L.L." 

PARIS (Petit Parisien) (340.9 metres) . • 0.6 kW.- 
IL« Gramophone Selections. 8.50, Talk. 8.55, News 
front the Press. ILO, Orchestral Concert. ' 9.25, 
General News Bulletin. 9.80 to 10.0, The Symphony 
Half-Hour. 10.0, Late News Bulletin. 10.15, Concert 
of Instrumental Music: Bacchante from Samson and 
Delilah (Saint-Sens). 11.0 (approx.), Close Down. 

PARIS (Radio-Paris), Call CFR (1,750 metres); 8 kW. 
-8.0 a.m., General News Bulletin and News from the 
Press. 12.0 Nocta, Morning Recital, arranged by " La 
Vie Catholique,' with Choral Renderings; Address by 
Father Lhande on " Le Christ dans la banlieue: la 
marée montante." 12.30, News from the Press. 
12.46, Light Music by the Albert Locatelli Orchestra. 
4.30, Dance Music by the Grand Vatel Orchestra; in 
the Interval: News from the Press. 8.0, Agricultural 
Notes and Press News, 8.45, Variety Concert; In the 
Intervals: Press Notes and General News Bulletin. 

PITTSBURGH, Call ICDICA GB and 27 meteee); 
25 kW.-3.45, Telechron Time, 4.0, Divine Service. 
7.0, Roxy's Stroll Programme from 1VJZ, New York. 
110 Time Signal and Baseball Scores. 11.30, Relay 
of ancert. MO Midnight, Time Signal and Baseball 
Scores, followed by Relay of Concert from the 
William Penn Hotel, Pittsburgh. LO a.m. (Monday), 
Programme relayed from WJZ, New York. 2.15 it.M. 
Concert relayed from WJZ, New York. 3.0 am., 
1 fine Signal. 3.15 am., Baseball Scores and Tele. 
citron Time. 3.30 a.m. (approx.), Close Down. 

POSEN (844.8 metres) ; 1.5 kW.-0.15 &M. to 10.45 
ma., Divine Service from the Posen Cathedral; 
Renderings by the Choir, under the Direction of the 
Abbé Dr. Gieburowslci; Sermon by the Abbe Thadée 
Zamyslowski. 11.0 am., lime Signal. 11.5 ant., 
Agricultural Talk. 11.30 a.m., Agricultural Talk, 
6.00, Talk, relayed from Warsaw. 8.45, Talk, relayed 
from Warsaw. 7.15, Orchestral Concert. 9.0, Time 
Signal, Weather Report and Sports Notes. 9.20, 
Variety Programme, 9.40, Relay of Dance Music 
from the Restaurant of the " Palais RoyaL" 11.0 
(approx.), Close Down. 

PRAGUE (348.9 metres) ; 5 kW.-9.0 m, (approx.), 
Talk for Farmers. 10.0 a.m., Morning Recital. 12-5, 
Commerce Notes. 12.20, Topical Talk. 5.0, German 
Programme. 6,15 (approx.), Light Music. ILO, Time 
Signal and General News Bulletin, followed by Musical 
Programme. 

RIGA (528.8 metres) 4 kW.-9.13 am., Relay of 
Morning Service. 12.0 Noon, Children's Corner and 
Musical Selections, 3.0, Concert by the Station 
Orchestra. 4.0 to 6.0, Programme of Talks. 8.0, 
Orchestral Concert. 8.0, Weather Report and General 
News Bulletin. 8.30, Concert, relayed from the Café 
de l'Opera. 10.0 (approx.), Close Down. 

ROME, Call IRO (447.8 metres) ; 3 kW.-9.15 am 
to 10.0 am., Opening Signal and Vocal and Insten. 
mental Music. 10.0 a.m. to 12.0 NO011, No Trans-
mission. 1.2.0 Noon to LO, Trio Selections. LO to 
4.0, No Transmission, 4.0, Opening Signal. 4.5, 
Concert of Light Music. 5.0 to 7-0. No Transmission, 
7.0, Opening Signal and News Bulletin. 7.20, Talk for 
Farmers. 7.30, Sports News and General News 
Bulletin. 7.59, Time Signal. 8.0, Concert by the 
Grand Symphony Orchestra: Namouna, Suite by 
Lalo, (a) Prelude, (b) Serenata, (c) Theme with Varia-
tions, (d) Alla fiera, (e) Festa Popolare; Talk in the 
Interval 10.5, Late News Bulletin. 10.15 (approx.), 
Close Down. 

SAN SEBASTIAN (Union Radio), Call EAJ 8 (335 
metros) ; 0.6 kW.-10.0, The Orchestra at the San 
Sebastian Casino in a Programme of Popular Music. 
12.0 Midnight (approx.), Close Dowr 
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SCHENECTADY', Call 2XAD and 2XAF (21.98 and 
81.4 metres): 30 kW.-4.0, Relay of Service from the 
First Lutheran Church, Albany, N.Y., Address by the 
Pastor, the Rev. Chalmers E. Frontz. 8.30 to 7.0, 
Programme of the United Radio Corporation, New 
York. 10.30, Concert fromliew York. 11.0, Programmt 
of the American Legion Band, relayed from Boston. 
Mass. 12.0 Midnight, Lehigh Programme, relayed 
from New York. 12.30 a.m. (Monday), Relay from the 
Capitol Theatre, New York. 2.0 am., Talk by the 
Editor of the " United States Daily," relayed from 
Washington, D.C. 215 a.m., Atwater Kent Half-Hour, 
from New York. 3.15 a.m., Television Signals--
Experimental Transmission. 3.30 am. (approx,), Close 
Down. 

8EVII/13 (Union Radio), Call EAJ5 (434.8 metres) I 
1 kW.-2.0, Concert by the Seville Station Orchestra 
10.0, Concert of Popular Music, 11.15, Selections of 
Dance Music. 12.0 Midnight (approx.), Close Down. 

STAMBOITL (1,200 metres) ; 5 kW.-3.30; Orchestral 
Concert. 4.80, Stock Exchange Quotations. 5.15, 
Concert of Turkish Music, 7.30, Weather Report and 
Time Signal. 7.40, Concert of Orchestral Selections. 
9.0, Late News Bulletin. 9.80 (approx.), Close Down. 

STUTTGART (379.7 metres) • 4 kW.-Programme 
relayed by Freiburg (577 metres),-10,O Lw., Instru-
mental Concert followed by Musical Programme, and 
Gramophone Records. Lo, Children's Corner relayed 
from Berlin. 2.0, Talk. 5.0, Time Signal and Sports 
Notes. 7.0, Concert. 9.0 (approx.), Programme of 
Light Music followed by General News Bulletin and 
Sports Notes. 

TOULOUSE (Radiophonie du Midi) (391 metes) ; 3 
kW.-12.30, Weather Report and Market Prices for 
Toulouse. 12.45, Concert of Popular Selections. 1.0, 
Time Signal (Carillon). 145, Press News. 84 Stock 
Exchange Quotations from Paris, and Prices of 
Cereals, followed by News from the Fournier Agency, 
915, News from "La Dépéche" and " Le Petit 
Parisien." 8.80, Orchestral Selections. 8.50, Concert 
arranged by the " Association des Commerçants Radio 
Electriclens du Midi": •• Manon " by Massenet, (a) 
Overture to First Act, (b) Allons, Manon, plus de 
chimère, (c) ,Duo de la lettre, (d) Gavotte, (e) Ballet, 
(f) Duo de Saint-Sulpice. 1015, " Le Journal sans 
Papier" and Late News Bulletin. 10.80 (approx.), 
Close Down. 

VIENNA. (577 and 517.2 metres); 1.5 and 15 kW.-
Programme relayed by Gras (357.1 metres), Innsbruck 
(294.1 metres), Klagenfurt (272.7 metres) and Li» 
(254.2 metres).-9.80 Recital of Organ and 
Choral Music. 10.0 a.m., Concert of Classical Conc. • 
positions by the Vienna Symphony Orchestra, 3.0, 
Orchestral Concert. 6.0 (approx.), Concert with 
Soloists. 7.5, Mam'selle Nitouche, Musical Farce in 
Three Acts by Hervé; German Translation by R. 
Genée, produced by Josef Holzer and Victor Flemming. 
9.1.5 (approx.), Concert of Light Music. 10.0 (approx.), 
Close Down. 

VILNA, (435 rostra); 1.5 kW.-9.15 a.m., Relay of 
Cathedral Service. 11.0 a.m., Time Signal and General 
News Bulletin relayed from Warsaw. 7.80, Concert 
from Warsaw. 9.0, Time Signal, Aviation Route 
Report, Weather Report and Late News Bulletin, 
from Warsaw. 9.20, Police Notes and Sports News 
from Warsaw. 9.30, Dance Music. 10.30 (approx.), 
Close Down. 

WARSAW (1,111 mfree); 10 kW.- 9.15 sun-. 'Wet 
of Cathedral Service. 11.0 am.. Time Signa. l and 
Fanfare relayed from Cracow. 11.5 a.m., Aviation . 
Route Report and Weather Forecast. 11.10 ani. 
Concert by the Orchestra of the " Philharmonie de 
Varsovie" under the direction of J. Oriminski: Selec-
tions of well-known symphonies; Violin Solos by A. 
Kontorowicx. 8.45, Talk. 710, General News Butte-
tin. 7.81), Concert with Vocal and Instrumental Solos. 
9.0, Time Signal, Weather Report and Aviation Route 
Conditions. 9.5, Late News Bulletin. 9.20, Police 
News and Sports Notes. 9.30, Relay of Dance Music 
from the (laza Restaurant in Warsaw. 10.80 )approx.), 
Close Down. 

ZAGREB (809.2 metres); 0.7 kW.-10.80 
Orchestral Concert, 8.45, Talk on Wireless. 7.0, Relay 
of an Opera from the National Theatre, in Zagreb, 
followed by Late News Bulletin and Weather Report. 

ZURICH (688 metre.); 1 kW.-10.0 a.m., Concert by 
the Zurich Station Orchestra. 11.29 am., Weather 
Report. 11.30 a.m., Orchestral Selections. 8.0, Relay 
of Concert from the Carlton Elite Hotel, The Castellano 
Orchestra. 8.30, Tizne SIgnaL 0.83, Religious Address. 
7.80, " Request" Concert by the Zurich Station 
Orchestra, including Songs by Heidy Suter from 
" Der ROseligarten." At the Piano: Otto Strauss. 
9.0,, Weather Report and Late News Bulletin. 9.20 
(approx.), Close Down. 
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in Brief Review. Events of the Week 

ALL RECORDS SMASHED 

" A record show in all respects," was 
the description applied to the 1928 
National Radio Exhibition by the Secre-
tary of the Radio Manufacturers' Asso-
dation. 
" All previous records were broken in 

the number of stands taken, the financial 
return, the attendances, and the amount 
of pubic interest aroused." 

0000 

A POLYGLOT SHOW 

A •feature of the 1928 Exhibition was 
the number of visitors from abroad. In-
terpreters with the command of eleven 
languages had a busy time. 

0000 

ERAE ABERDEEN AWA 

A Caledonian atmosphere per\ aded 
Olympia on Wednesday last when the 
turnstiles clicked to admit a, special train 
load of enthusiasts from Aberdeen. 

0000 

MORE SURPRISES? 

" I have stilt great ideas about wire 
less."—Senatore Marconi at the Radio 
. Manufacturers' Association dinner. 

0 0 0 0 

EXPERIMENTS ON THE ..ELETTRA.” 

Senator° Marconi has recently returned 
from a. voyage in the Mediterranean on 
his yacht " Elettra," which carries a well-
equipped laboratory for radio research. 
We understand that his latest experiments 
were concerned with developments in 
beam wireless and direction finding. 

0000 

THE BRUSSELS EXPERIMENTAL 
CENTRE. 

The new wireless experimental research 
centre established at Brussels by the 
Union International de Radiophonie w ill. 
we understatíd, be under the direction of 
M. Robert Goldschmidt , a m ell- known 
amateur transmitter. known to many DX 
enthusiasts as B2, Brussels. 

0000 

MEDAL PRESENTATION BY 
WIRELESS 

»The Veteran Wireless Orerators' Asso 
elation of America has awarded a glibl 
medal for valour (.) :-;ignor Oaiseppe 

Biagi, who was wireless oucrator on the 
ill-fated Polar airship It;ilia.•• The 
presentation speech was made on Septem-
ber 22nd by Mr. David Sarnoff, of the 
Radio Corporation of America, and was 
broadcast from the Corporation's short-
wave stutions to enable Biagi to pick up 
he speech in Bome, where he was known 
to be listening. 

A TELEARCHIC MOTOR BOAT. 
Much interest has been aroused among 
vi ¡tors to Lake Ammer, near Munich, by 
the appearance of the motor boat Asle," 
which is entirely controlled by wireless 

all c teri es a dummy passenger. 

OCTOBER 3rd, up.S. 

IRELAND'S WIRELESS SHOWS. 

Northern Ire..and and the Irish Free 
State will have wireless exhibitions run-
ning cot:currently during the next few 
days. 
To•morrow (Thursday) will see the 

opening of the fourth aminal wire:ess ex-
hibitiim in Belfast. to be held in the 
Ulster Hall. It will run for a week, the 
closing date being October 10th. 
The Dublin Radio Exhibition will open 

on 'Monday next, October 8th, at the 
Mansion House, and will run till the 
following Saturday. A feature of this 
show wi.;1 be demieustrations of set con- . 
struction in full view of visitors. 

0000 
BROADCASTING TO BLAME. 

It is rumoured that umbrella manufac-
turers attribute the unusually dry summer 
t ) the evil effeAs of broadcast•ing. 

00 00 
MIDNIGHT TESTS FROM HOLLAND. 

• PCJJ. the famous Hilversum station, 
has inaugurated special Thursday-Friday 
transmissions from 2300 to 0030 tl.M.T. 
The wavelet.gtli is 71.4 metres. 

000c 
CLOSING A JAM FACTORY. 

American po:iticians who have been 
,leblaring that " to just own or hire a 
radio broadcasting slat-ion and bawl them 
out " was all that would be necessary in 
the forthcoming political campaign have 
received a nasty blow, according to the 
Telegraph. and Telephone Age, at, the 
hands of the Federal Radio Commission, 
which has just ordered wonT, Provi-
dence, R.I., to " go off the air " for 
interfering with its neighbours with 
intent to Jam. 

000 o 

OIL HUNTS BY WIRELESS. 
The American petroleum industry is 

re.ported to have app;ied to the Federal 
Radio Commission for licences for about ' 
.-.Nty short-wave transmitters for " geo-

sim'al exploration " with the object of 
new oilfields. The unqualified 

statement is made that. 100,000,000 dollars 
\ vorth of oil has already been discovered 
by this method, which makes use of the 
lag between radio and sound transmission 
to determine the geological formations 
under the earth's surface. The velocity 
of the sound waves is affected by the 
protein* ne absence of salt formations 
w hkli envuulls accompany oil deposits. 

B 3b 
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ADEY. 
During this month delivery will com-

mence of a new suitcase portable of 
unusually small dimensions. The re-
river comprises a single-valve uircuit for 
which patents are pending, and this is 
Jontained, complete with batteries, in a 
ezither case measuring only 13îin.x8ain. 
x 3ain. Headphone reception of Daventry 
in London is guaranteed, and it is 
zlainied that the new circuit greatly sim-
plifies the process of tuning. Not the 
least interesting feature is the low price 
If £3 10s. 
When the one-valve set is in produc-

tion, attention will be directed to two-, 
three-, and four-valve sets of similar ty'pe 
with self-contained Celestion loud speaker. 
Adey Wireless, Ltd., 99, Mortimer 

Street, London, W.1. 

BAKELITE. 
Although a census was not taken, it 

seems probable that there were not more 
than two or three stands at Olympia with-
out an exhibit in which bakelite in some 
form or other was used. This material 
is still gaining ground in the wireless 
field. An interesting exhibit showing its 
various applications was staged; it now 
appears that opaque white bakelite kr a 
practical proposition. This firm supplies 
raw material, and showed the products of 
its customers. 

Bakelite, Ltd., 68, Victoria Street, 
London, S.W.1. 

The Burton "Micro Lee" dial with two-
speed drive and provision for recording 

station settiags. 

BECOL. 
It was hardly expected that any radic-

ally new departure would be introduced 

8 37 • 

diet 

with regard to the products of the British 
Ebonite Company. However, it was 
noticed that the ribbed formers which, 
apart from panels, tubes and rods, are 
one of the principal manufactures of this 
fit-in, are now available in a wider range 
of sizes. For instance, the well-known 
six-ribbed tubing is made in diameters up 
to 4in., and a new range of formers hav-
ing nine projecting ribs is now offered. 
These are likely to have certain advan-
tages in the construction of coils and 
transformers, particularly those with sec-
tional windings. 
The Britisn Ebonite Co., Ltd., Hart-

well, London, W.7. 

Four—valve De Luxe receiver by Cook's 
Wireless Company. 

COOK'S WIRELESS. 
The outstanding feature of this stand 

was without, doubt the four-valve de luxe 
receiver with revolving shutter front. 
Not only is the instrument of elegant ap-
pearance, but nothing has been sacrificed 
in technical efficiency purely for the sake 
of pleasing the eye, which regrettable 
state of affairs still persists in some 
receivers. 
A close second was the five-valve port-

able set which has evidently been designed 
by a niait of some considerable experience 
of portable receivers, judging by the ex-
cellent position of the controls. Many 
other receivers of a less pretentious but 
nevertheless sound type were also shown. 
Cook's Wireless -Co., Ltd., 23, St. 

Helen's Street, Ipswich. 

CURRY'S. 
It would be a difficult matter for any 

man to undertake the choice of the most 

• 

Additional Items 
of Interest, 

interesting exhibit that was to be seen 
on this stand, so many and varied were 
the receivers and accessories shown. Per-
haps, however, one might pick the 
"Curry de Luxe" receiver not because 
is is a de luxe model, but because of the 
all round excellence of its design. 
Another most interesting feature is the 

Curry " Wonder " receiver, which is sup-
plied in parts for home assembly, includ 
ing a complete blue print or design sheet, 
as they prefer to call it. In addition, this 
firm exhibited a large number of pro-
prietary receivers and components on their 
stand. 
Curry's, Ltd., 24-28, Coswell Road, 

London, E.0.1. 

ENTERPRISE. 
Amoug the numerous receivers and com-

ponente handled by this firm we would 
direct attention to the "Beethoven" 
portable and the range of " Peke " 
cabinets. 
The general layout of the " Beethoven" 

portable is well thought out. The con-
trols are arranged below the self. 
contained Celestion loud speaker, and fall 
conveniently to the hand. The circuit 
comprises five valves with a patented 
coupling for the two H.F. stages. The 
L.F. circuit employs a Ferranti trans-
former and feeds into a pentode output 
valve. All components are of the best. 
and include Dubilier condensers and 

J 
•• Emaco" ii.F. choke made by the 
Enterprise Manufacturing Co.. Ltd. 

Siemens batteries. Special attention has 
been directed to the cabinet work, and 
this may be obtained with lacquer finish 
in a wide range of colours to match any 
furnishing scheme as well as in polished 
mahogany. A patented waterproof cover 
enables the set to be played out of door. 

baimittàbadeib.,-
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Further Gleanings from Olympia.— 
in the wet without detriment to the 
woodwork. The initial letter of the pur-
chaser will be embroidered on the cover 
free of charge if required. 
The " Peke" cabinets supplied by this 

firm are also attractive, being low in price 
and of sound construction. The Pedestal 
cabinet costs £4 10s., and is supplied to 
take any panel from 12in. x 7in. to 21in. 
x 7in. ; the overall dimensions are 
Height 2ft. 8in., width 2ft. 2mo., and 
depth lft. 6in. In addition to ordinary 
table type cabinets and loud speaker 
cabinets, a useful series of accumulator 
crates is made, both in walnut and oak. 

Peke" pedestal cabinet. 

The crates, which are made to fit all 
standard sizès of accumulator, range in 
price from la. 7d. to 3s. 8d. in walnut. 

Enterprise Manufacturing Go., Ltd., 
83, Merton Road, Wimbledon, London, 
S. IV.19. 

ETON. 
Specimens of the Eton wet H.T. bat-

tery and a collection of its component 
parts, such as jars, zincs and sacs, were 
displayed on Messrs. Sells' stand. The 
parts aro sold separately as complete 
cells, or as complete batteries assembled 
in wooden trays. The firm issues a most 
useful little booklet describing their pro-
ducts at considerable length, and give 
valuable ;nstructions on the maintenance 
of wet H.T. batteries. 
The Eton Glass Battery Co., 46, St. 

Mary's Road, Leyton, E.10. 

"Gripso" grid leak hold...r ami earthing 
clip. 

The Ilenderson A.C. battery eliminate'. 
It Use-, a Nal,e recliner. 

MAINTEN. 

" Mainten " battery eliminators are 
characterised by unusual neatness and 
simplicity. The 1928-29 range con-
sists of variations of two principal 
models, the D.C.M.1 with series feed re-
sistances for D.C. mains ami the A.C.M.2 
with half-wave valve rectifier for A.C. 
mains. 
The D.C. model provides 40, 60, 120, 

and a power voltage, and is built into 
a metal container, the parts being em-
bedded in wax. The price is 52s. 6d., 

i and the same model n wood cabinet 
(D.C.1) is priced at 50s. 
Both the D.C.M.1 and A.C.M.2 are 

capable of supplying up to six valves, 
but other models are available for four-
and five-valve sets. . 
The Mainten Manufacturing Co., 126, 

d'ortland Road, llore, Sus,,, .r. 

A moving-coil loud speaker cabinet de-
signed to accommodate any of the well-
known units. A product of W. & T. 

Lock, Ltd. 

OLDHAM. 

The well-established range of Oldham 
batteries remains practically unchanged 
for the coming season, but three now 
trickle charger units have been produced 
which embody many novel features. 
The L.T. unit, or " Auto Power Unit," 

is made for A.C. mains only and com-
prises either a 2-volt or 6-volt Oldham 
glass-case accumulator and a Balkite 
rectifier built into a standard Oldham 
glass cell. The whole unit is housed in a 

metal case provided with an earthing ter-
minal, and a window is cut in the side for 
inspecting the colour of the accumulator 
plates, gassing, etc. A change-over 
switch completely isolates the battery 
from the receiver while on charge, and 
from the mains while receiving. The 
charging rate is 0.5 amp., and as this is 
the average L.T. current taken by most 
sets, the charging time need be only 
slightly in excess of the discharge time. 

tt Nlainten" D.C. battery eliminator, 
type 

The price of the complete unit is 52s. 6d. 
for the 2-volt size, and 65s. for the 6-volt. 
For H.T. charging two units are avail-

able, one for A.C., and the other for D.C. 
mains. 't'he A.C. model comprises a 
Westinghouse metal rectifier and regulat-
ing resistance with a flash lamp bulb indi-
cator and fuse. The charging vate for a 
60-volt battery is 60 mA., and for a 150-
volt battery 25 to 30 in A. The D.C. 

•• NIsinten" A.C. eliminator, type 
A.C.M.2. 

38 
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Further Gleanings from Olympia.— 
model is fitted with a neat polarity indi-
cator taking the form of a small compass 
unit. Full instructions are given, and 
there can be no possible excuse for charg-
ing a battery backwards. The charging 
rates are about the same as in the A.C. 
unit. 

The Met—Vick 5—valve portable set which 
at the option of the user can derive its 
current from A.C. mains or batteries. 

Both models are designed to fit on the 
sides of Oldham H.T. battery crates, and 
the prices are 40s. for the D.C. unit and 
55s. for the A.C. unit. 
Oldham and Sons, Ltd., Denton, Men-

cheeter. 

New Neophone kind speaker. 

. PAREX. 
This flint specialises in the manufacture 

of screens and screening boxes; they are 
made ahnest exclusively in copper of com-
paratively heavy gauge, and thus. have 
ample mechanical strength. It was • ob-
served that screens for the new " Mega. 
vox Three " are already in production, 
specimens being exhibited on the stand. 
The metal, which is polished, has a 

10 

mottled finish, and the products have a 
good appearance. 
A special type of holder for screened 

grid valves is also manufactured; it is 
easily adapted to either the " single end " 
or " double end " variety. 
E. Parouesi, 10, Featherstone Buildings, 

High Holborn, London, W.C.1. 

PETO & RADFORD. 
This company apecialises in H. T. and 

L.T. accumulators. An unspillable cell, 
which is so arranged that the plates are 
covered whether it is upright or on its 
side, will have obvious appeal to those 
who are interested in portable sets. A 
demonstration revealed that, however 
roughly one of these batteries was handled 
when upside down, no acid whatsoever 
'sas spilled. A feature of interest is that 
only one acid trap is employed, the un-
spillable device being contained within a 
long vent plug. An indicating device is 
incorporated in the L.T. accumulators 
whereby the state of charge is imme-
diately discernible by a glance at the 
position taken up by three coloured floats. 

Oldhsm " Auto—Power" unit with self— 
coaained battery and Balkite charger for 

supplying L.T. current. 

These floats are calibrated to sink or rise 
according to the density of the acid, and 
therefore give an accurate indication of 
the state of charge. 
In the high-tension accumulators special 

attention has been paid to the prevention 
of surface leakage by arranging internal 
lids to each cell. Shrouded vents are em-
ployed, which still further assist in 
avoiding loss of charge during opon 
circuit periods. 
Peto oeil Radford, 50, Grosvenor Gar-

dens, London, R. 

, 

Oldham H.T. charger for D.C. mains; 
the A.C. model is similar in appearance 

and employs a metal rectifier. 

REDFERNS. 

The pneumatic valve-holder which has 
enjoyed such popularity during last season 
has been reduced from 2s. 6d. to is. 9d. 
Its elastic properties ensure that insula-
tion from shock is of the highest order. 
The S.R.S. ultra-short wave coil and 
holder suitable for the Cossor Melody 
Maker is being exploited by this company. 
Many new examples of artistically finished 
surfaces for ebonite are being put on the 

Peto and Radford accumulators. In the 
L.T. battery calibrated floats are pro— 
vided which give an accurate indication 

of the state of charge. 

market for the coming season. A wavy 
surface provides a most pleasing finish, 
while a•moiré silk ebonite should satisfy 
the aesthetic taste of the most exacting 
listener. 
There are a number of coil formers of 

different sizes, and a selection of acid 
trays to prevent damage to furr lture by 
acid from accumulators. 
Redfern's Rubber Works, Ltd., Hyde. 

near Cheshire. 

The new "Pranco" short—waNe tuner 
and condenser unit. 

SELFRIDGE. 

One of the principal exhibits on this 
stand was a range of Cleartron valves, 
which sell at 4s. and 6s., the latter price 
being applicable to power amplifiers and 
high-magnification types. Two of the 
most useful valves in this range would 
appear to be the C.T. 25b, which con-
sumes 0.25 amp. at 6 volts, having a 
stated amplification factor of 20 with an 
A.C. resistance of 20,000 ohms, and the 
C.T. 25X, a 6-volt super-power valve 
consuming 0.5 amp. The impedance and 
amplification factor are respectively 
4,000 ohms and 5. 
The Vauxhall portable and transport-

able sets are sold at the comparatively 
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Further Gleanings from Olympia.— 
low price uf £.14 10s. In receivers at this 
. figure one might expect to find compon-
ent parts of doubtful antecedents, but 
this is not so; they are fitted with Six-
Sixty valves, Ilellesen 99-volt II.T. 

The S.R.S. short-wave adaption for the 
Cossor Melody Maker marketed by 

Redferns. 

batteries, and a lithanode unspillable 
accumulator. The circuit is the conven-
tional combination of two aperiodic H.F. 
stages, a valve detector, and two L.F. 
amplifiers with reaction. A frame aerial 
with wave-band changing switch and •a 
cone loud speaker are included. 
Both the portable and transportable 

models are mounted in containers of con-
ventional design, the former being housed 
in a hide suitcase, and the latter in a 
polished wood cabinet. 

Flelfridge's" Vauxhall" transportable set. 

There was also on show a combined 
radio-gramophone receiver; on the " wire-
less " side it comprises a det.-2 L.F. set 
with resistance coupling, there being a 
waveband change switch, a gramophone-
wireless switch, and reaction control. The 
turntable is driven by a spring motor, 
and batteries are accommodated in the 
lower part of the cabinet. 
Selfridge and Co., Ltd . Oxford Street, 

London, W .1. 

Wfir®11:®eg 
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SIMMONDS. 
Messrs. Simmonds Bros. are pioneers in 

the commercial production of coils and 
transformers described by Wireless 
World contributors; specimens of their 
products were exhibited on the stand of 
Messrs. Williams & Moffat, Ltd. Among 
the many coils available are " Regional ' 
H.F. transformers; the original design 
has been slightly modified in order to 
facilitate manufacture, the pins being 
mounted on a large ebonite ring secured 
to the lower end of the former by means 
of radial arms. These alterations, it 
should be observed, are such that the 
efficiency of the coils is in no way im-
paired. The large-diameter transformers 
for the Indirectly Heated Cathode 
Receiver are now made with interchange-
able plug fittings if required. 

The " Berclif" version of the Regional" 
transformer. 

The firm also produces astatic plug-in 
coils, of which the main field of useful-
ness is in the construction of H.F. ampli-
fiers with screened-grid valves. 
A new double " Simplicon " variable 

condenser with drum drive was noticed 
on this stand; it is intended for " semi-
gang " tuning, there being four edgewise 
milled discs mounted side by side. The 
outer pair are connected directly to the 
spindles of the two condensers, while the 
inner pair control a reduction drive; as 
the spacing between these is very small, 

A double •. Simplicon" condenser 
(Williams & Moffat) with direct and slow 
motion edge-wise dials intended for the 

simultaneous tuning of two circuits. 

OCTOBER 3;d, 1928. 

the •assembly will be found convenient 
for tuning two circuits over a limited 
band of wavelengths with one or two 
fingers, depending on whether the direct 
or reduction drive is used. 
Simmonds Bros., Shireland Road, 

Smethwick. 

..Lassephone Triangle" dotatie-f ark reed 
cone unit. 

WEBB. 
The new " Wavemaster Minor," apart 

front being a condenser of excellent finish 
and rigid construction, is especially note-
worthy on account, of its adjustable 
spindle. The main spindle carrying the 
moving vanes is hollow, and the adjustable 
spindle is provided with a keyway for a 
set screw in the hollow spindle. It will 
be appreciated that the spindle can be 
extended to lit any type of slow-motion 
dial or thickness of panel, and is par-
ticularly well adapted for ganging. A 
dustproof ball race forms the main bear-
ing, and a friction washer is fitted in the 
plain end bearing. Tension is adjusted by 
the stiffening bar across the U-shaped 
frame, which also acts as a vane stop. 
The price is only 5s. 

Webb •• Wavemastee Minor" condenser 
with adjustable spindle. 

The " Lassophone Triangle " cone-drive 
unit for which this firm are the agents 
employs two reeds, one for high and the 
other for the low range of frequencies. 
A tin. spindle loading the two reeds is 
claimed to prevent overlapping of the two 
frequency bands. The two reeds require 
special laminated pole pieces, which are 
magnetised by two parallel bar magnets. 
The unit is designed for free-edge cones, 
and the price is 17s. 6d. 
The Webb Condenser Co., 42, Hatton 

(;urdrn, London, E.C.1. 
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A Flippancy with an 
Undercurrent of Seriousness. 
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, 
it: HIS is not the light way to treat an article for a serious, sober-minded journal such as The Wireless 

World. I know it—I 'egret it; but I cannot help 
it. " I have tried, too," said Mr. Edwards wistfully 
to Dr. Johnson, " in my time to be a philosopher; but 
—I don't know how—cheerfulness was always breaking 
in." I have tried to write with the cold, dispassionate 
diction of Science; but the subject simply refuses to be 
treated like that . . . . 
And yet there is quite a lot 

in it. It has haunted me, 
on and off, for some years; 
and it has finally been pre-
cipitated into print by the 
sight, in the American 
"Bell System Technical 
Journal," of the fascinat-
ing Frequency Spectrum, 
plotted on a logarithmic 
scale, reproduced on this 
page.' My point is this: 
that while hundreds of 
thousands of experimenters 
are busy about that one 
little portion of the spec-
trum labelled " Radio," 
and are so well catered for 
by so many excellent jour-
nals that they know when 
the slightest novelty is dis-
covered in the appearance, 
habits, tastes, pet-names, 
or other peculiarities of 
any single wave in that 
part of the scale, the whole 
of the rest of the Spectrum 
is left out in the cold; or at best, is only patronised by 
little groups of workers whose results, however enthral-
ling, do not reach a public of any respectable size. Look, 
for instance, at the little white gap in the Spectrum at 
about in" per sec, on the scale. You all know it is 

1Without leave, I'm. afraid; but as this is not a scientific 
article, I feel sure the publishers will forgive me. I would just 
mention that it occurs in a very excellent description of the 
problem of Transatlantic Telephony, in the issue for Apr il, 
1928. 
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there: you take for granted that it is more or less acci-
dental; you know that there is no real break in con-
tinuity there—that very short "radio" waves have 
been, for instance, put through the processes of reflec-
tion, refraction, and so on, just as if they were heat or 
light waves. But in your heart of hearts, does this not 
seem a little inconclusive--rather as if someone tried to 
convince you of the common origin of man and monkey 
by pointing out that both walk on their hind legs and 

that some of them look 
very like each other ? 
Whereas what you really 
need to convince you is 
this kind of thing: if it 
could be proved to you 
that the male ape is con-
stantly in the habit of say-
ing to his friends " I don't 
know much about Art, but 
I know what I like." . . . 
Very well, then: do you 

know that just this kind of 
thing has recently been 
done to " radio " and light 
waves? Put roughly, what 
a gentleman named Lewit-
sky has just done is to 
make a Hertz oscillator on 
so small a scale2 that it will 
oscillate at light-wave fre-
quencies. He then directs 
on to this electric oscillator 
a mixed bunch of light-
waves, and finds that the 
ones most powerfuily re-
flected are the ones corre-

sponding to the pre-calculated radio frequencies of the 
oscillator. Not content with this, he then excites the 
oscillator electrically, directs the radiation from it on to 
a surface of Iceland Spar, and finds that it behaves like 
a light-wave in bringing out the " residual waves" of 
the spar. I admit that I have not come across a full 
account of these experiments, but from what I have seen 
it appears definite that he gets it both ways--not only 

The oscillator was made of pieces of wire, 0.1 mm. long, 
cemented by canada balsam to a glass plats. 
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What do they know of Radio who only "Radio" know ? - 
does he,get the ape to utter platitudes about Art,. but he 
gets the human being climbing about upside down and 
gibbering. 
A very interesting bit of work, don't you think? And 

the odds are that if I had not written this article, you 

\ 
' 

" Some of them look very like each other." 

would never have heard of it: unless, indeed, the gentle-
man who prepares the radio abstracts published monthly 
in Experimental Wireless happened to come across it. 
So if any of you are led by this article to successful 

research on these fascinating and lucrative lines, I shall 
be pleased to accept a small percentage as honorarium. 
For when I say " lucrative," I mean lucrative; and if 
you ask me what I am driving at, I will merely mention 
that a certain luminous insect (pyrophore) produces its 
light with an efficiency two thousand times as great as 
that of our best incandescent lamps, and seven times as 
great as that of the sun itself; not because it is particu-
larly hard-working or clever, but chiefly because it has 
the knack of localising its light in the part of the spec-
trum which is best for the eye; in other words, it gener-
ates the useful band of wavelengths and doesn't waste 
energy on heat and ultra-violet light. 

A Link between Radio and Light. 

Before leaving this very attractive part of the spec-
trum-scale, I might mention another experiment, a qurte 
recent one which, from quite a different viewpoint, 
bridges that same gap in the spectrum. This one was 
carried out by E. Rupp, who, being bored with modulat-
ing one radio wave by another radio wave of different 
frequency, determined to modulate one light wave by 
on radio wave. Accordingly, he took a ray of light 
(from the Green Thallium Line) and modulated it by 
electric waves of wavelengths between 24 and ioo cms., 
and by suitable apparatus he showed the presence of 
partial frequencies in the resultant waves. The modu-
lation was carried out by means of the Kerr effect—that 
quaint example of a subtle and high-brow. phenomenon 
which is quickly seized upon for practical purposes (it 
forms the basis of the very successful Karolus photo-
electric cell used by Telefunken). 
Now let us go on to another part of the spectrum, the 

shaded part labelled " sound." The middle portion is 
pretty well known, and thanks to broadcasting and the 
fact that musical people have made " quality of repro-

ductiori " an important point, the upper portion is, at 
any rate, talked about. But only from a very 
one-sided point of view—the point of view, if I 
may so put it, of the human ear. So far as 
other properties are concerned, these waves are left 
severely alone; in fact, directly they are too rapid 
to interest even the most fastidious ear, they are not even 
talked about. Even the respected producer of that fre-
quency spectrem picture ignores them, otherwise he 
would show the shaded part of the scale continued up-
wards to overlap for a little way the black zone of 
" radio " fïequencies. And yet among its own particular 
little band of friends, the" sound " wave zone about 1o' 
is of special interest. I myself am a little bitter about 
the public neglect of these little waves, for a reason which 
I will explain. 

An Irresponsible Reflection. 

In irresponsible moments it had often occurred to me 
to wonder what the effect of ultra-audible sound-waves 
would be on small winged insects such as the mosquito. 
Finally, one day in July, 1927 (having probably been 
bitten by such an insect), I wrote to a very distinguished 
" radio " engineer (one whose name is a household word, 
who has great resources at his command) more or less 
in the following words: " Have you ever (I said) felt 
the weird effect of certain low notes of an organ, which 
seem to hit on a particular natural frequency in your own 
body, so that you feel not only your eardrums but your 
whole frame throbbing in unison? Well, then, please 
imagine yourself a mosquito, and suppose that the note 
—while retaining the same power behind it—is adjusted 
to the corresponding frequency of you, a mosquito. 
Would you enjoy the experience, or would it finish you? 
At any rate, would it not have a very decided effect of 
one kind or the other? If you agree that it would, will 
you further human knowledge, possibly revolutionise 
life in the tropics, benefit humanity, and incidentally 
yourself and me, by rigging up a suitable heterodyne 

"Close—quarters test on a mosquito.' 

circuit and some form of loud speaker which will respond 
to ultra-audible notes, and making a preliminary, close-
quarters test on a mosquito? I will provide the mos-
quito. . . . Don't forget that an attractive effect, though 
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What do they know of Radio who only " Radio" know ?— 
less probable than a repulsive or destructive effect, 
would be almost as useful, for we could then do the Pied 
Piper act on a large and continuous scale.—P.S.—Work 
out the comparative sizes of a gnat and a human being, 
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and compare the ratio with that of a bat's cry to the 
deep note of an organ. You will find yourself wonder-
ing whether the bat's cry is not, perhaps, intended to 
paralyse the insect which it pursues." The reply began 
by begging me not to assume from it that the writer 
thought I had a bee (or even a mosquito) in my bonnet; 
continued by enumerating an impressive list of jobs in 
hand which would tax him to the very limits of his 
ability—" which is a very long way indeed" (a whim-
sical touch which almost betrays his identity) and ended 
by offering his advice and assistance in getting out an 
apparatus which would " produce the kind of air-wave 
which you think would produce an effect." The em-
phasis is mine, but the words themselves were sufficiently 
depressing; for if he—.a broad-minded, brilliant experi-
menter with imagination—felt like that about it, the 
prospects were bad. So, against my convictions, I let 
the matter drop, and the next thing that happened was 
nine months later, when I read that an American savant 
named Wood, having observed the fatal effect of ultra-
audible sound-waves on fishes, was now experimenting 
on the destructive effect of these waves on bacteria. Of 
course, fr?m fish to mosquitos is a far cry, and so it is 
from mosquitos to bacteria; but I cannot help thinking 
that some positive and interesting result would have 
come of that experiment of mine. 
An interesting item of news, by the way, concerning 

these same waves, was mentioned the other day in the 
daily Press under the heading, " Singing Oysters Spoil 
Wireless," or words to that effect; an instance of the 
unfatr way we have of looking at everything from the 
human standpoint. Apparently certain trials of under-
water signalling had to be suspended owing to the din in 
the receivers caused by vociferous oysters. It was 
assumed that these creatures were wantonly interfering 
with perfectly harmless scientific experiments by hum-
ming at the tops of their voices. Undoubtedly, the real 
truth was that the thoughtless experimenters were 
lacerating the feelings of the oysters by emitting, at con-
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siderable power, ultra-audible waves, and the humming 
was possibly the death-cry, or at least the cry of agony, 
of these worthy but usually inarticulate molluscs. 
For it is to be noted that ultra-audible waves, as they 

are now produced for purposes of submarine signalling, 
etc., are no puny weaklings such as could be obtained 
from a heterodyne and loud speaker. It is a common 
place, nowadays, for them to have a kilowatt or so 
behind them. This is, thanks to the discovery of the 
piezoelectric method of producing them, and it is hoped 
and anticipated that very soon these waves will be 
doing splendid work for humanity in preventing col-
lisions at sea, more especially with icebergs, to say 
nothing about bacteria and mosquitos! 

Ultra-audible Sound Waves. 

While on the subject of ultra-audible sound waves, 
the distinguished French physicist, who is one of the 
pioneers of this form of signalling, writes--as an indica-
tion of its freedom from interference: " II n'y a pas 
d'ultrasons dans la nature." This is an arresting state-
ment; for if it were true, I imagine it would be one 
of very few examples of a form of energy, produced 
by mankind, which is not also produced by Nature,. 
But it is not, of course, strictly true; it is only true 
for the purposes he has in mind. In this connection 
it is of interest to read what Dr. Shope, of America, said 
the other day :—" Contrary to a very common impres-
sion, birds have ears and very acute hearing, especially 
for tones that are too high for the human ear. Because 
of this Nature has not provided birds with the external 
flaps we call ears. Our ears are to collect all low-
pitched tones—tones that do not interest birds. I think 
that when we really know something about the migration 
of birds we shall find that it is this power of hear-
ing waves high above the human range that gives them 
a sense of direction." 

Din in the receivers caused by vociferous oysters. 

Continuing our irregular tour of the Spectrum, I will 
not daily with the part devoted to X-rays, because they 
are already fairly well in the limelight. All the same, 
I cannot forbear to point out that they are generally 
regarded from a rather one-sided point of view. For 
instance, what do you know about thrilling researches, 
recently carried out, on the formation of new stable 
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What do they know of Radio who only «"Radio" know 1)— 
raCes among the lower classes of mushrooms, under 
. the influence of X-rays? You may answer, " Nothing, 
nor do I want to." I admit that the particular result 
does not seem to affect our daily lives to any serious 
extent; and yet, from a long-sighted point of view, the 
news is by no means without interest. However, I will 
pass on right .to the top of the scale, where the cosmic 
wavelengths lie. These last few words have a solemn, 
poetic lilt. And this is only right when you remember 
that these rays, whose mere existence was undreamed 
of a_few years ago, are now known to come to the earth 
from the Spiral Nebula far beyong the Milky Way; 
that they form one-tenth of all the energy received on 
earth from the stars; and that they will penetrate five 
solid metres of lead before being completely absorbed. 
By no means rays to be ignored; though even I do 
not recommend them for experiment, seeing that most 
research on them seems to consist in holding electro-
scopes 57 metres deep below the surface of lakes fed 
by melting glaciers. But I should like to mention one 
nice homely piece of work recently done in France by 
a French professor, whose work was repeated and con-
firmed by, I think, a German. 

This Frenchman took a number of plants—I forget 

their exact kind—but let us call them begonias. He 
infeçted them all with a disease which produces a fatal 
kind of malignant growth. One of the infected plants 
he surrounded with a small, free-ended wire helix insu-
lated from earth and from the plant. This helix, it is 
said, caught the cosmic waves, and thus' kept the plant 
surrounded with weak oscillations of frequency of the 
order of To22 per sec. During the next few weeks the 
malignant growth on this one plant developed far more 
quickly than those on the other plants, and in some 
different way, apparently; for one fine day it fell right 
off, and the plant recovered completely. The others, 
without exception, died. 

. . 
Next month I hope to write something really exciting 

about a frequency right at the other end 6f the scale: 
that of Donati's Comet, whose period is 2,000 years. On 
second thoughts, I think I will leave this to some abler 
• pen than mine, especially as there seems to be a lot of 
doubt about this comet and its frequency. Apparently 
no one had had much practice in tuning it in. And 
anyhow, I think I have done enough to establish my 
point, and to justify my asking the Editor to extend the 
scope of his magazine so as to include all these other 
fascinating portions of the frequency spectrum. 

SELECTIVITY AND SCREENING. 

I.THOUGH a certain amount of prominence has at 
times been given to the effect of screening a receiver 
in order to improve selectivity, it is perhaps not 

fully appreciated how considerable is the increase in 
selectivity that can be obtained in this way. The extra 
selectivity is chiefly to be found, of course, in the greater 
ease 'of eliminating the local station when it is desired to 
hear some much fainter and more distant transmitter on a 
'neighbouring wavelength. 

It has often been stated in print thàt shielding, as a 
defence against the intrusion of the local station, is mainly 
21fective in that it prevents direct pick-up of this station 
on the coils of the receiver, which have a tendency to 
behave like small frame aerials. As a corollary to this, the 
suggestion has often been made that it is sufficient to screen 
the coils only, leaving the rest of the receiver unshielded. 
A few minutes' experimenting quickly reveals the fact that 
-it is much more difficult to tune in the local station, using 
no aerial, when screens are placed round the coils, while 
the strength of the signals in the absence .of the screens 
will be found surprisingly large. There is thus very con-
siderable "direct pick-up" on the coils when tuned 
exactly to the local station. But it is not by any means 
safe to infer from this that this direct pick-up from the 
local station is a serious source of interference when, in the 
attempt to tune in another station on a neighbouring wave-
length, the coils are no longer tuned exactly to the local 
station. In practice, if a comparison between screened 
and unsereened coils is made under thé actual. conditions 
of use, it is found that this form of screening makes sur-
prisingly little difference to the ability to tune in distant 
stations without intereference. The reason for this is 
simply that the direct pick-up on the coils, although very 

large when they are exactly in resonance with the local 
station, is reduced to microscopic dimensions as soon as 
they are tuned to a slightly different wavelength. 

Screening Prevents Stray Couplings. 

Now there is no doubt whatever, as a few further ex-
periments will demonstrate, that a fully-shielded receiver, 
built, foi- example, on the lines of the " Wireless World 
Five," gains very considerably in selectivity by the 
presence of the screening boxes: It follows, therefore, 
that these boxes must have some influence in improving 
selectivity quite apart from the fact that they cut off the 
coils and the rest of the receiver from all direct pick-up, 
and leave it open only to signals received by way of the 

On looking mote closely into the effect of full shield-
ing, it becomes clear that it is chiefly important in com-
pletely isolating each tuned circuit from the next, so that 
neither capacitative nor inductive couplings can carry sig-
nals straight through from the aerial to the grid of the 
detector valve. Every signal that arrives at the detector 
must, in such a receiver, have passed through all the 
tuned circuits in due sequence, and cannot possibly have 
taken any unauthorised " short cuts " such as are made 
possible by the stray couplings in any receiver in which 
shielding is altogether omitted, or is restricted to the coils 
alone. 

It may therefore be considered necessary, whenever the 
maximum possible selectivity is required, to isolate each 
tuned circuit, including the condenser and valve, in a 
separate closed metal box, whether or no the degree of 
amplification aimed at is high enough to render such com-
plete screening necessary for stability. 
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By Our Special Correspondent. 

Television on Trial.—Langham Place Site for "Broadcasting House."—A Chat with " Control."— 
The Close of the Promenade Concerts.—Talks Technique. 

Television Tests by the B.B.C. ? 
In an endeavour to obtain an inde-

pendent licence for the introduction of 
a television service, the Baird Company 
recently gave a demonstration to officials 
of the Post Office, the outcome of which 
was a discussion between the G.P.O. and 
Savoy Hill. As a result the television 
company is being formally invited to give 
a demonstration to the I.B.C. engineers. 

It is too early to speculate upon the 
possible developments, but I understand 
that a satisfactory demonstration might 
lea I to experimental television transmis-
sions, probably from Daventry, after 
regular broadcasting hours. 

0000 

B.B.C.'s New London Premises. 
With reference to the forthcoming 

move of the B.B.C. to new premises in 
the West End (on a site mentioned ex-
clusively in last week's Wireless World), 
the following official statement is now 
issued :— 
" The premises now occupied by the 

B.B.C. in Savoy Hill are proving inade-
quate. It is proposed, therefore, to 
secure more commodious -offices for the 
new headquarters of the broadcasting ser-
vices. To this end negotiations are now 
proceeding with respect to the construc-
tion of a new building on a site at the 
corner of Portland Place and Langliam 
Street." 

0000 

"Broadcasting House." 
" Broadcasting House," as the new 

headquarters will almost certainly he 
designated, will be one of the most im-
posing buildings in the world used ex-
clusively for broadcasting purposes. One 
of the most original departures from 
current practice will probably be the 
abandonment of "studios" in favour of 
sniall halls not unlike the Chenil Gal-
leries with acoustic properties far 
superior to those of the studio as we 
know it to-day. Studios will, of course, 
be retained f(-4- talks and solo items. 

0000 

No More "Stations." 
No one speaks at Savoy Hill now of 

broadcasting stations. The official term 
is " transmitter," and this is used ex-
clusively in all microphone and printed 
references. 

B 47 

A Chat with " Control.' 
That omniscient personage, the control 

engineer, was human enough to be drawn 
into conversation when I asked a few 
polite questions. I reminded him that 
complaints o' " over-control" were being 
made and that the B.B.C. was accused 
of over-modulating for the benefit of that 
"antiquated" creature, the crystal user. 
" You can rule out the crystal user," 

was the abrupt reply of the control engi-
neer. " The man at control is not think-
ing specially of cristal users." 

0000 

An Awkward Situation. 
He was ready to agree that the broad-

cast voice sometimes sounds unnaturally 
loud, especially after a musical item, but 
claimed that the volume is always re-
duced to normal proportions within a 
second or two. "The difficulty," he 
said, " is that the man at control can 
never be sure whether the speaker will 
be two, three, or four feet away from the 
mike,' and matters can only be adjusted 
when the speech begins. 
" When once the item gets going— 

whether it be a pianoforte solo, orchestral 
piece, or a radio play—control is com-
paratively easy." 

0000 
The Blind Man Upstairs. 

Here surely is a clear case for a con-
trol room from which it is possible to 
ace the studio. The silence cabinets at 

Savoy Hill, which are only separated 
from the studio by a sheet of glass, are 
used by the musical control man, not by 
the engineers. This means that the con-
trol engineer upstairs is blind to what is 
going on in the studio. Not a happy 
state of affairs. 

Incidentally, the thought that an 
orchestral item is being controlled by 
two outside people—the musician and 
the engineer—must be very comforting 
to nervous conductors. 

0000 

The "Proms" Audience. 
A few nights at the " Proms " soon 

reveals the hardy annuals among the 
audience. This year I have noticed 
several faces familiar from last season. 
There is the charming elderly gentleman 
always in the front who turns to the 
audience at the end of each item and 
leads the applause. There is the old 
lady with the peppermints, and the 
young man who sways his body in time 
with the music and comes " back to 
earth" with a look of embarrassment. 
A dear crowd ! 
Crowd is the right word, too; the 

place is always well filled, and, strangely 

FILM TRANSMISSION IN AMERICA. Dr. Frank Conrad, or the Westinghouse 
Electric and Manufacturing Company, with his motion—picture transmitter which was 
recently demonstrated at Pittsburgh. Note the scanning disc through which a spot of 
tight from a mercury arc lamp explores the whole surface of each picture. The film 

is projected on a ground giass screen in the receiver. 
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enough, I have noticed that the crowd is. 
biggest ‘vhen the concert is being broad-
cast ! 
The " Prom " season closes on Satur-

day next after the most successful run 
for many years past. 

000 o 
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Yes or No? 
Extract from letter received at Savoy 

Hill :— 
.. . for instance, 2L0 is notified as 

-361.4 m, 830 k.c. Is this first number 
the -fixed coil and the k.c. the moving 
one? " 
How would you reply? 

vcoo 

Breakfast-time Story. 
They carried him, raving, to the mad-

house. 
" On what grounds? " asked the prin-

cipal of the establishment, addressing the 
two doctors who had certified the gibber-
ing wretch. 
" Maniacal tendencies," replied the 

t wo doctors. "He tuned in to 2LO's 
wavelength, expecting to hear a trans-
mission at the unreasonable hour of 
3 o'clock on Sunday afternoon. More-
over—" 
" That's quite enough," said the prin-

cipal, smiling sadly. 
0000 

"Running Commentary" on the Stage. 
One of the thrills in a drama called 

" Ringside," now running in New York, 
is a broadcast running commentary. The 
second scene of the third act is laid at 
the boxing ring in Madison Square Gar-
den, where a championship battle is in 
progress. Ashley Cooper, the .actor, who 
takes the part of the broadcast an-
nouncer, gives an impersonation of 
Graham McNamee, one of the most 
popular announcers in America. A real 
microphone is used, and the audience 
hears the " radio " account of the 
bout on loud speakers while witnessing 
it on the stage. 
An air of reality is given by..a racy 

description of the crowd before the fight 
begins. 

0000 

A Handel-Beecham Arrangement. 
An interesting item in the first pro-

grammé which Sir Thomas Beecham is 
to conduct for the B.C.C. on October 
12th is his own arrangement of excerpts 
from Handel, entitled, after the 
Diaghilev ballet, " The Gods go 
a-begging." The music - was included in 
the last Russian ballet season, but its 
first concert performance will be that 
given by the B.B.C. 

o o o 

Salaries and the Sexes. 
" Should women lie paid as much as 

men? " is the title of a discussion to be 
broadcast from 2L0 on October 9th be-
tween Miss Ellen Wilkinson, M.P. and 
Mr. W. H. Thoday, es-president of the 
London Schoolmasters' Association. 

C 000 

Many Happy Returns! 
To-day is the fifth birthday of EDE A, 

the famous broadcasting station of the 
Westinghouse Company at Schenectady. 

Sweet Broadcast Drama. 
If anyone doubts the value of broad-

cast drama let him note that WEAF, 
New York, has just transmitted "a 
dramatic playlet illustrating the use of 
sweetened condensed milk in cooking." 
Now, Mr. Hannan Swaffer! 

0000 

Is There a Talks Technique ? 
lf there is one opinion about the broad-

cast talks which enlists at least a sem-
blance of unanimity, it is that the subject 
matter is more wisely chosen than it used 
to be. But what of the technique of the 
broadcast talk ? Does such a thing 
exist? 

Talkers are told not to rustle their 
papers, not to cough or sneeze near the 
microphone, not to speak too quickly. lii 

FUTURE FEATURES. 

London and Daventry (5XX). 
orrougit Courville's Hour (1). 
OCToltER 10TH.—" The Betrothal," a play 

by Maurice Maeterlinck. 
°along Ilut.--Hungarian National Pro-

gramme. 
Om= ent.—B.B.C. Symphony Concert 

(first of the season). conducted by Sir 
Thomas Beecham, relayed from the 
Queen's Hall. 
Daventry Experimental (SGB). 

Derma 8TH.—" The Betrothal." 
OCTOBER Init.—The Liverpool Philharmonic 

Society's First Concert, relayed from 
the Philharmonic Hall. 

°crown: 12111.--Music from the Musical 
Comedies and Comic Operas. 

Cardiff. 
°mesa 5TH.—" The Vicar of Wakefield." 

selections from the Romantic Liglat 
Opera by Liza Lehmann. 

Manchester. 
Oevoaxx 11TH.—" The Highwayman of 

Knutsford," a Ballad Operetta. 
Newcastle. 

OCTOBER 9Tif.--" The Bridge of Tyne," a 
fantasy specially written for broad-
casting by Lt.-Col. G. R. B. Spain. 

OCTOBER tant.—The opening of new Tyne 
bridge by His Majesty the King. 

Glasgow, 
Orrogga 13DT.--" A Nicht wi' Deorge," a 

prograname devised, arranged, :anal 
produced by Arthur Black. 

Aberdeen. 
OCTOBER Hebridean Programme. 

Belfast. 
OCTOBER OT11.--TilTEC CEIIIIITiffi Of Italian 

Opera, an orchestral anal vocal con-
cert. 

fact, they are reminded of the conven-
tions which • govern polite conversation 
anywhere. They are schooled on every 
point except the most important. 
When will they be told to talk? 

0000 

Less For.nality Needed. 
Reading aloud can sound very much 

like genuine spontaneous talk if the 
speaker employs a little conscious art; 
on the other hand, it can sound very 
much like a penny reading in the village 
hall (tea and buns in the annexe). If 
broadcast talkers would only realise that 
they are speaking to individuals and not 
to massed audiences, I think their efforts 
would sound more like the informal chats 
which the 11.13.0. intend them to be. 

0000 

A Good Talker. 
Mr. G. A. Atkinson, the film critic, 

is a true " master of the microphone" 

in this respect. How difficult it is to 
imagine, when listening to Mr. Atkinson, 
that he is chained to a remorseless manu-
script just like all the other folk! Those 
little artful pauses, hesitations, gropings 
for the right word—how tantalisingly 
they are introduced and what a differ-
ence they make! 
They turn a stereotyped talk into a 

witty conversation, and when Mr. Atkin-
son has finished we feel like offering him 
a cup of coffee before he goes. ' 

00 00 

Plea for Longer Talks. 
Talking about talks, I think attention 

should be drawn to a very 'significant 
passage of arms between Sir John Reith 
and Dr. H. J. W. Hetherington, vice-
chancellor of Liverpool University, 
during a debate on broadcast education 
by members of the British Institute at 
Cambridge on September 22nd. 
Dr. Hetherington, who evidently be-

longs to the growing body of savants who 
are in favour of extending the time 
allotted to educational broadcasting, 
pleaded for longer talks. Twenty 
minutes, he affirmed, was too short a 
period for the adequate treatment of a 
subject. In his reply Sir John Reith 
stressed tlie responsibilities of the 
B.B.C. in conducting a service whose 
primary function was the provision of 
entertainment, and he claimed that in all 
branches of its work the Corporation 
adhered to principles not inconsistent 
with the high ideals of education. 

0000 

What is " Adequate Treatment"? 
%Me nn specific reply was given to 

the plea for longer talks, I have since 
been informed by a high official at Savoy 
Hill that there is not the remotest chance 
that the talks will, lie lengthened. The 
longest talk on the schedule is the half-
hour lecture from 5XX on Tuesday even-
ings, but while this is on the ether 2L0 
and 5GB are each giving separate pro-
grammes, so the anti-talks party has little 
to complain about. 
As to what constitutes " adequate 

treatment" of a subject, to use Dr. 
Hetherington's term, opinions are pretty 
sure to differ! 

00 0') 

Lessons for Grown-ups. 
Next week's conference at York on 

broadcast education for adults may venti-
late some extremist views. The Lord 
Mayor of York will be the chairman, and 
among those who will address the confer-
ence are the Archbishop of York; Sir 
Henry Hadow, vice-chancellor of Sheffield 
University; Sir John Reith, Director-
General of the B.B.C. Professor T. H. 
Searls, of the British Institute of Adult 
Education; and Mr. P. E. Meadon, 
Director of Education for Lancashire. 

Besides the speeches and general dis-
cussion, there will be demonstrations of 
wireless reception and an exhibition of 
educational literature and wireless receiv-
ing apparatus suitable for use by wire-
less discussion groups. 
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This year, R.I. and Varley have done more to 
simplify and to perfect radio reception than has 
ever been done in the past. Not a single 
product— and remember we h we more than 
thirty new thus this season - has been passed 
out of either our Research Department or our 
Works until we were satisfied it was per-
fect- that it would add still further to the 
prestige of R.I. and Varley in all parts 
of the world. 
That the months of research spent in 
perfecting these new Sets, Com-
ponents, Eliminators and Gramo 
phone Electrical Reproduction 
Apparatus were not in vain was 
proved by the enormous ponu-
larity of R.I. and Varley 
products at the National 
Radio Exhibition, Olym )ia. 

If you were unable to come 
to Olympia, see us at the 
Manchester RadioExhi-
bition or write for that 
particular section of 
our 1928-29 Cata-
logue in which 
you are in-

terested. 

?USiSTANCE 

CAPACITY 

COUPE ER 

ANTI-MOHO R.C„ COUPLERS 
Type Z 25/_ 

25/-
\ 25/-

The New 
APERIODIC TUNER 
for both Medium awl 

Lmig Wales, 25 

é, 
Compound Mass Suspension 
GRAMOPHONE PICK-I'P 

£3:3:0 
We regret Mgr owing to the fPidlnelei demand. 
a Ms, of a few days may elapse before 

fresh orders ran be exerodrd. 

H.T. HATTERT 
EumINATOR 
£12: 1 rb • 0 

THE MARK OF BETTER RADIO 
Kingsway House, 103 Kingsway, London, W.C.2. Telephone : Holborn 3303 

arley, 
1349 .idvertzsements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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F. 
THUMB CONTROL 

TUNING 
We can now supply our 
Logarithmic and Square Law 
pat tern alum i ni um Conden-
sers with a thumb control 
tuning device (sec illustration) 
Special end plates are pro-
vided for panel attachment 
and the advantages include 
simplified, smoother opera-
tion, easier reading, and 
vastly smarter panel 
appearance. 

PRICES: 

Capacity •0005 - 
.0003 • 
• 0002 

111111111111111111111111111111111111111 

Otainey twisted Ir 
twin flex ls z, shunt 
condense bavieg, a 
caecity c) no less 

l-eil •000 
t ,5 nit& vel 

k -too yeas. Nçhy 
sz,cece quzh,ty by 
such a cavz,city 
shunt"? Use-I-lees 
which is not z, 
twisted ¡le., zed 
Vçeseve the hie 
tcequedes ae har 

 nee& so, necesslacy 

to quality •  

Condensers 
of super quality 

When you rt( u ire a Condenser that is ideal 
for your purpose and the very best of its 
kind, it will pay you to insist on a 

" Utility " product. 
We make a Condenser for every need: your 
local Wireless Dealer probably stocks them all, 
but in case of difficulty we can supply to your 
order by return of post. 
Write to the address below for a complete 
"Utility"Catalogue: it includes Dials, Switches 
and Condensers,several of them new and distinct-
ly interesting. " Utility " prices, you will find, 
compare favourably with any in the market, 
despite the superior quality of the " Utility " 
cómponents. 

COMPONE KU' 
WILKINS & WRIGHT LTD., 

"UTILITY" WORKS, 
HOLYHEAD ROAD, BIRMINGHAM. 

BABY CONDENSER 
FOR SMALL SETS 

We have produced this small 
Condenser in deference to the 
expressed wish of many of our 
customers. It is designed 
along the lines of the 
"Utility" standard Condens-
ers, has marked low-loss 
features, and ball-bearing 
spindle. NOT a freak product 
—a thoroughly efficient job, 
occupying very little space in 
the set. 

PRICES: 

Capacity •0005 
.0003 - 
•0002 

- 11/-
- 10/6 gm 
- 10/-

11111111 11111 11111111 111'1111111HO 
ee howit is built 

sr 
i he abate enlarged tIluslration shows the inencity - reducing spacing braid 

ttkick sep stales tie two Wins. 

H.ARBROS 
EASYFIX SILK 

TWIN FLEX 

36 yd. 
reels. 

will not kink. 

3,9 
per doz. yards. 
PINS to match 

2d. per dozen. 

If your dealer si out 
of stock, send ding lo 
▪ Tradrs, please 
utile for samples and 

showeards. 

12 yd. coils. 

Advertisement of The Hart Bros. Electrical Manufacturing Co., 

desterue°t1d. • fashionei. 
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UL DATA CHARTS. (Na HI) 
The Value of Resistances in Parallel. 

W HEN a battery delivers current through two 
resistances in parallel, as in Fig. 1, we can 
always find a single resistance which will be 

equivalent to the two separate resistances, the test of 
equivalence being that the same current should be de-
livered by the battery in each case. Now, the current 

1 flowing through R i is battery volts >, .___ ' while the 
R,  
1 through R., is battery volts x —'• hence the 

2 
R 

total current equals volts 

x + ,1, and if the 
1 I 

ns 

two resistances are re-
placed by a single equiva-
lent one, the current will 

I be .volts x • accord-' 

ingly we get the formula: 
1 1 1 

• R=R1+17, 
which may be expressed 
by saying that when re-

Fig. 1.—When current is passed 
through two resistant es in 
parallel an equiva ent single 
resistance can always be lou id. 
Tile value of two resistances 
in parallel is equal to the recip— 
rocal of the sum of the recipro— 
cals of the values of individual 

resistances. 

sistances are in parallel we add their reciprocals; when 
they are in series we add them directly. 
The abac is constructed by drawing three lines meet-

ing in a point, the outer lines being equally inclined to 
the middle one, which is vertical. Equal linear scales 

11..1) 
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- CONDENSER IN SERIES WITH A FIXED 100 mmfd 
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• 

0 10 20 30 40 50 ao 70 nn C441 

51 

4,73 

are engraved along the two outer lines (this is one of 
the few cases in which linear scales must be used in-
stead of logarithmic ones), and the middle scale is made 
so that if any horizontal line is drawn across the abac, 
the outer readings are each twice the middle one. Thus, 
if R, -= R., = 4 ohms, then R = 2 ohms, which if 
obviously correct. 
The writer thinks that this theorem about three lines 

expressed in the equation 
above is one of the prettiest 
in geometry: it is so simple 
to state and yet most of us 
would find it a difficult 
matter to prove mathematic-
ally. 
You will soon find that 

wherever the straight edge 
is placed, the middle read-
ing is always smaller than 
either of the outer two; this 
is natural, since the second resistance acts as a shunt to 
the first one, allowing extra current to flow, and so 
giving a smaller equivalent resistance. 

Example with Three Resistances. 

Let us suppose that we want to charge a 30 v. H.T. 
battery from no v. D.C. mains at a rate of 30 milli-
amperes, and that we have available three resistances 
of 6,000, 8,000, and io,000 ohms. The effective volt-
age available for charging is 8o v., and on dividing 

cii±- I 1 cl Ici 
Fig. 2.—The total capacity of 
two condensers in series is 
calculat,d in the same way as 
two resistances in pat-and. 
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Useful Data Charts. (No. 11.)— 
this by 30 mA., the necessary charging resistance works 
out at 2,670 ohms. 
How must the three resistances be joined to give this 

value? Evidently they must be paralleled to get the 
small figure required; 6,000 and 8,000 in parallel give 
3,430, and 10,900 in parallel with this gives 2,550, 
which is the nearest approach that can be got. 

In How Many Ways can Three Resistances be 

Combined ? 

Take three filament resistors of 4, 6, and 8 
ohms; the various combinations are shown below, and 
can be verified from the abac. There are eleven pos-
sible combinations: 

Ohms. 
L84 3 in parallel. 
2.4 
2.71 2 in parallel. 
3.4) 
7.41 

} 8.7 2 in parallel. 
10.4 . . 1 in series. 

Ohms. 
10 
12 ) 2 in series. 
14 1 
18 3 in serias. 

Condensers in Series. 

Two condensers, C, and C2, in series may be replaéed 
by a single condenser C, and the correct value for C is 
given by 

I I 

Z— Z;+ 2 
that is, series condensers are added in exactly the same 
way as parallel resistances, and so the same abac could 
be made to do for both; to avoid confusion, however, a 
separate abac for condensers will be given next week. 

It has already been pointed out in connection with 
abac No. 2 that in short wave work a fixed condenser 
is often put in series with a variable one when it is 
desired to alter the range, and that the law of the tuning 
scale will be altered thereby. Fig. 3 shows the result 
in the case of a " straight line capacity " condenser; 
the scale is no longer linear, and the capacity increases 
rapidly at first as the dial is turned, and more slowly 
afterwards. In Fig. 4 a " straight line wavelength 
condenser has its scale straightened out beyond 2o 
degrees on the dial, and it then approximates to a 
" straight line capacity " law. R. T. B. 

FADING AND THE DETECTOR. 
Advantages of Leaky Grid Detection in Minimising Effects of Fading. 

THE phenomenon of fading, as everyone knows, 
is due to variations in the atmospheric conditions 
between the transmitting station and the receiving 

aerial. These variations have the effect of making the 
amount of energy picked up by the aerial, and passed 
on from it to the receiver, change quite rapidly over 
a wide range of values. It is hardly surprising, then, 
that the signal strength given by a receiver tuned to a 
station at a sufficient distance for fading to take place 
should suffer from uncontrollable and rapid fluctuations. 
These variations in strength are often astonishingly 
large, it being no uncommon thing for a programme to 
be completely inaudible at one moment and then, 
perhaps half-a-minute later, to be coming in at such 
strength that the output valve of the receiver is being 
overloaded to the extent of several hundreds per cent. 

It is clearly impossible to smoothe out these changes 
completely at the receiving end unless very elaborate 
apparatus indeed is used for the purpose. Even if it 
were possible to do this, the tremendous extra sensitivity 
required of the receiver during the moments of fading 
would result in the amplification of all the " background 
noises." As a result, the usual experience of fluctuat-
ing signals, heard against a background of constant in-
tensity, would be replaced by a constant signal, heard 
through background noises whose intensity varied in 
sympathy with the changes in sensitivity of the receiver. 
But though the complete solution of the problem of 

fading is not at present practicable, it _possible in a very 
simple way to limit the range of the fluctuations in 
signal strength by suitable choice and operation of the 
detector valve. 
The outstanding characteristic of the anode-bend 

B 53 

detector is that the louder the signal the more effi-
ciently it rectifies it. If the high-frequency input to an 
anode rectifier is doubled the output of rectified signals 
that it gives is increased approximately fourfold; if the 
input becomes ten times greater or smaller than its 
original value the corresponding change in "§ignal 
strength (in volts) is of the order of a hundred times. 
Consequently any change in input due to fading is very 
considerably accentuated by the rectifier, which is 
exactly the reverse of what we want. An amide 
rectifier, therefore, has its drawbacks in the reception 
of distant stations. 
The behaviour of the leaky-grid rectifier is quite 

different from this. Generally speaking, it rectifies a 
feeble signal more efficiently than a strong one, and so 
tends to smoothe out any differences that may exist 
between the high-frequency inputs at different times; 
at the very least, it refrains from emphasising them. 
If the valve is deliberately overloaded with signals quite 
a considerable increase in the input results in no increase 
whatever in the rectified output; under these conditions, 
unfortunately, the quality is very poor. 
From this we may conclude that when we are listen-

ing to a station which is causing annoyance by fading, 
we shall do well to convert our anode rectifier, if we 
are using one, into a grid rectifier for the time being. 
In quite a number of receivers a grid condenser and 
leak is used with an anode rectifier, the negative grid 
bias required for rectification being supplied through 
the grid leak. In such a case the conversion amounts 
to no more than the moving of a wander-plug from one 
end to the other of a small grid battery, or perhaps inter.. 
changing the red and black plugs. 
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EV SION OF TRANSMITTING PERMITS. 
Regulations of the International Radiotelegraph Convention. 

The New Regulations. 
In our issue of September 15th we 

drew the attention of amateur trans-
mitters to the new conditions under 
which experimental transmitting licences 
will be issued and renewed subject to the 
Regulations annexed to the International 

• Radiotelegraph Convention of Washing-
• ton, 1927, also to the revised " Q " code 

and authorised abbreviations for use in 
transmitting, and to the International 
Prefixes which will probably supersede 
those drawn up by the international 
Amateur Radio Union, at Hartford, Con-
necticut. 
The new Regulations will come into 

operation on January 1st, 1929, but have 
already been adopted, as far as amateurs 
are concerned, in the United States; that 

' is to say, all new and renewed licences in 
America Will bp subject to these Regula-
' tions as from October 1st. 
We propose, therefore, briefly to re-

view the new Regulations and indicate the 
changes which will affect amateur trans-
mitters in Great Britain. 

o 000 

Validity of the Regulations. 
Under Article 13 of the Convention, 

the Regulations are divided into two 
categories :—(1) General Regulations, 
which have the same validity and come 
into force at the same time as the Con-
vention ' • (2) Additional Regulations, 
which bind only the Governments which 

• have signed them. These latter are 
mainly concerned with the procedure and 
organisation of traffic with ship and air-

• craft stations. 
0000 

Type of Wave Permitted. 
Under Article 4 of the Regulations, the 

permissible types of wave are divided 
into two classes, (A) Continuous waves, 
(B) Damped waves. The use of Type B 
waves below 800 metres is forbidden as 
from January 1st, 1930, except as re-
gards existing land stations. No new 
Type B installations shall be fitted on 
ships or aircraft after January 1st, 1930, 
except low-power transmitters- of less 
than 300 watts, and the use of damped 
waves will be entirely forbidden, except 
for low powers, after January 1st 1940 
for ships,. or January 1st 1935 for land 
stations: 

Class A (Continuous) waves, are sub-
divided into three types :— 

Type Al, Unmod 'dated continuous 
waves of which : the amplitude or fre-
quency is varied by the operation of 
telegraphic keying. 
Type A2, Continuous waves modulated 

at audible frequency, of which the am-
plitude or frequency is varied in a 
periodic manner at audible frequency 
combined with telegraphic keying. 
Type AS, Continuous waves modu-

lated by speech or music. 
. Type A2 waves will not he permitted 
between 2,000 and 3,000 metres, except 
for titne-siglials on 2,400-3,000 metres. 

Type A3 waves (Telephony) will not 
be permitted between 1,875 and 3,000 
metres, therefore broadcasting stations 
on this waveband will eventually have 
to come int .) the 1,340-1,875 metre wave-
band. 
The wavelengths reserved, either 

wholly or in part, for amateur use are : 
150-157 metres (1,715-2,000 In), 75-85 
metres (3,500-4,000 kC.), these two wave-
bands being also shared by fixed and 
mobile stations: 41-42.8 metres (7,000-
7,300 kC.), 2A.8-21.4 metres (14,000-
14,400 kC.); 10-10.7 metres (28,C00-
30,000 kC.); and 5-5.35 ,metres (56,00°-
60,000 kC.). Each Administration may 
assign to amateur stations one or more 
of these wavebands. 

0000 
Accurate Wavemeters Essential. 
Under Article 3 of the Regulations, the 

Administrations concerned must take the 
measures necessary to assure themselves 
that the frequency metres (wavemeters) 
used for the adjustment of the sending 
apparatus are calibrated as accurately 
as possible by comparison with their 
national standard instruments. Under 
Article 4 the waves emitted by a station 
must be maintained at the authorised 
frequency as exactly as the state of tech-
nical development permits, and their 
radiation must also be as free as prac-
ticable from all emissions which are not 
essential to the type of communication 
effectel Freedom from harmonics is 
especially particularised. In the case of 
Great Britain and Northern Ireland it is 
understood that every amateur trans-
mitter will be required to use a piezo-
crystal wavemeter or other type ap-
proved by the G.P.O. 

0000 

Nature of Amateur Communications. 
Under Article 6 of the Regulations the 

Administrations concerned are em-
powered to forbid the exchange of com-
munications between private experi-
mental stations in different countries if 
one of the countries has notified objec-
tion to such exchange. 
Communications in general must be 

conducted in plain language and must 
be limited to messages, relating to the 
experiments and to remarks of a per-
sonal character, which, by reason of 
their unimportance, would not in the 
ordinary course be sent by the public 
telegraph service. In the case of Great 
Britain the misuse of this privilege may 
render it liable to withdrawal. 

0000 

The call-signs officially allotted to the 
various commercial and Government 
stations will be retained, except that the 
combinations of letters beginning with 
A or B, being reserved for the geo-
graphical part of the International Code 
of Signals, will no longer be used as 

Three letter call-signs will berused for 
fixed and land stations, four-letter signs 
for ships, and five-letter signs for air-
craft stations. Amateur stations will use 
the first or first, two letters indicating 
their nationality, and a single figure fol-
lowed by a group of not more than three 
letters. 

0000 
Nationality Prefixes. 
The new nationality prefixes appeared 

in our• issue of June 6th, but, owing to 
an error, those for Chile and Honduras 
, were given as.CI and HP instead of CA 
and HR. 
Great Britain will continue to use G, 

and Northern Ireland GI. The United 
States will, as from October 1st, use W 
within their continental limits, and K 
for Alaska, Hawaii, Porto Rico, and the 
Virgin Islands. As Great Britain has the 
sole use of both G and M, it is 'possible 
that the latter prefix may be used to dis-
tinguish British possessions which have 
not otherwise a distinctive group of call-
letters At present M is used commer-
cially only in ships' call-signs. 

Spain, having the entire group EA A to 
EHZ, will, presumably, retain EAR for 
her amateurs. Accented letters are ex-
cluded, so there will probably be a few 
alterations necessary among l• much ama-
teur call-Frigns. 

0000 

Test Calls. 
The " CQ " call will be forbidden to 

amateur transmitters, but a reasonable 
use of the general call "Test" will be 
allowed. When making test signals in 
order to adjust, apparatus, these signals 
must consist of a series of Vs in which 
the call-sign of the transmitting station 
is interpolated several times. 

000 0 

Revised " Q " Code. 
The revised " Q " code and the 

authorised abbreviations will be found 
in the Appendix attached to the General 
Regulations, and amateurs will be well 
ad wised to make themselves familiar with 
the new code, as it differs greatly from 
the old "Q " code, which was devised 
in the days when wireless was almost 
exclusively confined to ships. 

0000 

Technical Consultative Committee. 
An International Technical Consulta-

tive Committee has been formed for 
studying technical and related questions 
submitted to it by the participating Ad-
ministrations or private enterprises. It 
will transmit its opinions to the Inter-
national Bureau for communication to 
the Administrations or private enter-
prises concerned. This Committee is 
composed of experts from the Adminis-
trations and authorised private enter-
prises which desire to participate in its 
work and share in the general expenses, 
and, as a general principle, will meet 
every two years, 

- 
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The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence atould be addre:sed to the Editor, 'The Wireless World," Dorset MOM, Tudor Street E.C.4, and must be accompanied by the writer's name and addrens. 

STANDARDISATION OF VALVE IMPEDANCES, ETC. 

venture to ask whether there is ground for advocating 
a closer measure of agreement between valve manufacturers as 
to the published constants of their valves? 
Taking one instance, that of 'valve impedance. We are 

nowadays advised to match with care the impedance of our 
anode circuits with those of their valves, or vice versa, and 
are therefore led to select our valves or choose our circuits in 
accordance with published valve-impedances (magnification, 
etc.). 
The latter may, however, be to some extent misleading unless 

the conditions on which the makers' ratings are based be 
also taken into consideration. 
For example, valve manufacturer " A " states the 

impedances of say his L.F., 11.F. and power valves at x, y 
and z ohms respectively; maker " B" gives quite different, 
range of impedances for valves designed for similar duties, 
whilst maker " C " gives a list which may differ from the 
others by some thousands of ohms. We are apt to choose 
from these figures the valves which we think will " match" 
the impedances of a given circuit without further enquiry. 
But consideration shows us that maker "A," for example. 

measures all his valve constants at 100 volts anode potential 
(grid zero understood), whilst maker " B's " valves may be 
referred to an anode voltage of 75. Maker " C " may base 
his valve impedances on several different ranges of a.p.; 
30-50 v.. 50-70 v., and 80-120 v., according to their designed 
employment. Might not many of these impedances be found 
in closer agreement if all were measured at the same range of 
anode potential? The impedance of an L.F. valve at, 30-50 v. 
will usually differ considerably from that at 75 or 100 anode v. 
Thus, comparing makers' details for two well-known 2-volt 

valves designed for detector and low frequency purposes. we 
have :— , 

Valve A. Valve B. 
Impedance measured at .100 anode volts not stated 
H.T. battery volts . 40 to 120 120 max. 
A.C. resistance or impedance . 14,000 ohms. 22,000 ohms. 

In the case of valve B it is not stated upon what. anode 
potential the impedance is based, but a graph is given with 
curves for 30 v. and 50 v. a.p., from which simple calculation 
shows the average impedance between these voltages to be. 
as stated by the makers, approximately 22,000 ohms. 
In case A, the published graph gives curves for 120 v., 

100 v., 80 v., 60 v., and 40 v.; although this valve is cor-
rectly specified as of 14.000 ohms impedance at 100 v. a.p., its 
average impedance between 40 and 60 v. can be calculated 
from the graph to be 20,000 ohms. 
Here are two valves, designed for similar service and 

approximately of the same impedances (at any rate for their 
lower anode potentials, since the curve for higher values is 

B 

not given in graph B) which are yet rated by their makers at 
8,000 ohms apart because based on different anode potentials. 
This seems to be a case of " distinction without difference "; 

yet, for circuit "matching " the amateur constructor might 
well be led to base his selection of one or the other according 
to their specified " impedances." H. L. S. 

Brondesbury Park. 

MOVING-COIL REPRODUCTION. 

Sir,—May 1 add a few remarks to the already large volunte 
of correspondence in your valuable columns on moving-coil 
speakers? 

In the first pliece, it seems to me utterly impossible adequately 
to reproduce large orchestral concerts or organ recitals in an 
average living room, owing to the acoustical features of the 
room itself. But the nearest possible approach to realism can, 
in my opinion, only be attained with a volume of sound which 
compares relatively with the original volume. For the three 
main components of any musical note are frequency, timbre 
(this, being mainly a question of harmonics, is closely related to 
frequency), and volume. I suggest that if any one of these 
is falsified, the other two are likely to become unbalanced. In 
my search for perfection I therefore postulate a large volume. 
Owing to the unfortunate policy of the B.B.C., the modu-

lation percentage of different items is adjusted to a constant 
level, with the exception of the speaking human voice, which 
is definitely over-modulated in the majority of talks and news 
items. It is this fact, I think, which is responsible for the 
grouse several of your correspondents have against the un-
natural reproduction of the human voice by their moving-coil 
speakers. 

Incidentally, it is nearly always the amplifier which is at 
fault in such cases. I find in practice that it is necessary te 
adjust the amplifier so that no overloading occurs when nearly 
double the required volume of music is handled. If the volume 
is then controlled and set so that it is bearable, the speaking 
human voice is very much more natural. As I postulate a 
large volume of music for faithful reproduction, it is obvious 
that the amplifier must be capable of handling grid swings of 
a very much higher voltage than even the average "1435 
brigade" amplifier can successfully deal with. I use two LS5A 
valves in a push-pull output staged biased to —180 volts and 
with 450 volts H.T. 
I am in agreement with your correspondent, Mr. F. W. 

Wolstenholme, that the flux obtained with a six-volt pot wind-
ing is quite inadequate. My own winding is 1,450 turns, and 
consumes 2.5 amps. at 13 volts. There is no appreciable heating. 
up, as the coil is self-supporting and taped, and is a tight fit 
on the core. • 
, My annular gap measures across the face of the pot 

pnt it this way deliberately because I confess that T cannot 
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readily follow your correspondent,' Mr. W. G. Lee, in his 
rather subtle distinctions between " length,' " width" and, 
later, " broadened." But I think he raises an important point, 
though I propose to criticise his suggestion of compensating 
for a decreased flux by an increase in the number of turns in 
the moving coil, as this number is definitely limited by con-
siderations of high-note cut-off. 

In conclusion, I must say that the moving-coil speaker, 
though it may be a "laboratory monster," as Mr. William B. 
West authoritatively states, is, nevertheless, the only satis-
factory reproducer of the audible frequencies, whether elec-
trical or mechanical or both, in existence to-day. If Mr. West 
truly -prefers his born speaker, I .suggest that he should con-
tinue to use it with his (doubtless) much overloaded semi-
power valve output. I confess I once owned one myself. But 
do not let him try to stop what small progress is being made 
towards the goal. H. PATRICK HOLDEN. 

Bolton. 

Sir,—How nke to be one of the fortenate individuals who, 
with the most primitive of apparatus, obtain perfect results! 
How we poor " Frankensteins " must envy them! A similar 
state of affairs exists in the gramophone world, where a number 
of diehards still tefuse to acknowledge the superiority of elec-
trical recording over the acoustical method. 
I have noticed the effect of realism mentioned by Mr. Pohu, 

obtainable when wearing headphones in a room in which a 
loud speaker is operating, but the illusion is spoilt owing to 
the inability of the phone diaphragms to respond to the very 
high and the very low frequencies. In conclusion, I should like 
to point out to Mr. Kennard that the General Electric Co.. 
in their booklet on super-power valves, give the negative grid 
bias for an LS5A • operating on 400 volts as 130. 
London, N.1. H. W. SUI.LIVA N. 
September 5th, 1928. 

THE L.S.5 BRIGADE AND NOW THE PENTODE. 

Sir,—The growth of correspondence on questions dealing with 
moving-coil speaker reproduction has been followed with much 
interest., and it is thought that the experiences of the writer 
may- be of interest both to the L.S.5A and the D.E.5A devotees. 
. It would appear from the experiences of correspondents as 
set forth in your columns that both the L.S.5A brigade as 
well as the more humble D.E.5A-ites suffer from the same 
form of diatortion, variously described as " dither," " rattle." 
" blasting," etc., but none of your correspondents appears to 
have observed that this form of distortion is seldom observed 
when reproducing gramophone records, provided, of course, 
that the amplifier is above reproach. 
,Some time ago it appeared certain to me that, where coil-

driven speakers of high quality were concerned, both grid and 
bottom-bend rectifiers were, equally guilty of sufficient dis-
tortion to be objectionable, and I have found that only a 
valve operating as a diode detector can give quality worthy 
of the coil-driven speaker. For the benefit of those interested 
the following details of valves, etc., are given : V„ V. screened 
grid H.F., V, PM1HF, as Diode, R.C. coupled to V,. 
(PM1HF), R.C. coupled to V; P1111LF), which is ei:epicil by 
an AF3 to a Pentode, V.. • 
Volume control is incorporated in the H.F. stage and there 

is no reaction—the strength obtained when the grid of the 
pentode is taking its maximum swing is more than adequate 
for domestic use, and, in fact, it is found possible to overload 
the output valve by as much as 10 per cent, without intro-
ducing the least sign of audible distortion. 

Incidentally, the maximum H.T. used is 160 volts. and I 
can definitely assert that I now obtain far better quality than 
I hitherto enjoyed with high values of H.T. and all the rest 
of the L.S.5A paraphernalia; moreover, the volume is more 
than any sane person could tolerate with the pentode fully 
loaded. Under these conditions on cannot hear oneself think. 

It is my firm conviction that if the L.S.5A brigade will con-
centrate a little more on the input end of their sets instead 
nf working on the assumption that perfection lies in the anode 

dissipation of the last stage, they may achieve something a 
little nearer their heart's desire. They must be prepared for 
a painfully insensitive device in the diode rectifier, but, as 
this can be compensated for by an extra stage of amplifica-
tion, it should not constitute a serious drawback. 

Colchester. • HENRY C. RYLATT. 
September 6th, 1928. 

REALISTIC REPRODUCTION. 

Sir,—The letter from Noel Bonovia-Hunt, in your issue of 
Aug. 29th last cannot but provide many of your readers with 
grave doubts as to the superiority of his apparatus. Your 
correspondent has noticed " wonderful progress " in amplifier 
design, hut it is difficult to gather from his letter whether he 
has applied modern knowledge to the design of his amplifier. 

Is it not general practice to so design the layout of wireless 
apparatus so that no grid-current flows? Do we not bias our 
grids so that under no circumstances can the coupling con-
densers become charged to the extent of passing current? 
Yet Mr, Hunt would have us believe that we have to consider 

the " discharge of each signal from the grid," and that the 
formula T=CR is an important factor. 
Seeing that the coupling condensers in a well dexigned 

amplifier are virtually on open-circuit, where can we apply 
the time factor? Further, there being no conductive path 
from grid to filament, where can we apply the current factor? 
It would appear that Mr. Hunt is confusing the issue in 
question by regarding the coupling condensers in the same 
light as the output condenser feeding the L.S. 
Apparently the writer of the letter is merely quoting 

phrases from some back-dated literature. If this is not so, 
then the only conclusion to be drawn from his letter is that 
he positively revels in allowing grid-current to flow, and then 
utilises subterfuges to conceal its effects. 
Would it not be more in keeping with modern design to 

lay the bogey at the door and see to it that our amplifiers do 
not suffer from this defect? F. W. WOLSTENHOLME. 

Retford, Notts. 
September 3rd, 1928. 

REPRODUCTION STRENGTH. 

Sir,—May I beg space in your columns for an appeal in con-
nection with the above? Many letters have appeared on such 
matters as whether a brass band ought to be reproduced at the 
original volume in order to secure faithful reproduction, or 
whether a mere half-strength will do, and no doubt much valu-
able work for tha cause of wireless acoustics is being done 
by your scientific contributors. But, unless they inhabit houses 
either soundproof or a considerable distance from their neigh-
bours, may I ask them to consider those neighbonrs! 
Just now attention is being drawn to the very serious problem 

of city noises, and by no means too soon. In crowded suburbs, 
where houses are often built ..o that one can almost bear one's 
neighbours winding up their watches, a really stentorian loud 
speaker can be an intolerable nuisance,. especially to those who 
are sick or who haw. spent their working day in the racket of 
the city, and need quiet in their homes at the end of the day. 
• lu my personal experience I have usually found the genuine 
experimenter to be considerate But such doctrines as that of 
full-blast reproduction are often picked up by thoughtless people 
who happen to be interested in wireless and able to afford the 
necessary apparatus, with dire results to the peace of the dis-
trict in which they live. Will they please, for time sake of that 
good citizenship and consideration which is even more important 
than perfect reproduction, keep the volume down so that others 
are not troubled, even if it means a slight sacrifice of the low 
notes? They will be rewarded by the grateful thoughts of 
many who need peace after the stress of exacting work, and may 
take further credit from the fact that they are preventing their 
fine hobby from appearing in the list of noise-nuisances. 
In the hope of reaching as many as possible of the actual 

and potential sinners of the moving coil, I have addressed this 
lei ter to our premier wireless journaL F. S. 
Birmingham. 

- 
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" The Wireless World" Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; these must 
be strictly enforced, in the interest of readers themselves. A selection of queries of general 
interest is dealt with below, in some cases al greater length than would be possible in a letter. 

Set or Sptaker? 
Why 18 it that my Inoving-coil loud 

speaker gives a buzzing sound on 
certain notes? I am fairly certain 
that the set is free from blame, as 
the reproduction is free of this fault 
when I use a reed-driven cone. 

P. F. L. 
The production of a buzzing sound is 

an almost certain indication that one of 
the parts of the loud speaker is either 
loose or is vibrating at its natural fre-
quency on account of insufficient damp-
ing. You should pay special attention to 
the cone, its suspension, and to the baffle 
board, if one is used, and you should as-
sure yourself that the design followed is 
a sound one. Incidentally, we doubt if 
you can assume with confidence that your 
receiver is altogether free from blame; 
it may be that the moving coil instru-
ment shows up imperfections which would 
not be noticeable with a less perfect 
reproducer. 

o 0 o o 

Accumulator Charging. 
18 it possible to charge my 120-volt 11.7'. 

accumulator battery from 110-volt 
A.C. mains with a rectifying valve, 
but without a transformer? 

F. A. W. 
It is essential that there should be a 

voltage in the charging source in excess of 
that of the battery to be charged, so you 
will require a step-up transformer between 
the mains and the anode circuit of the 
rectifying valve. In any case, it would 
hardly b? possib:e to dispense altogether 
with a transformer, as one should be used 
for filament heating of the rectifying 
valve, to mold the excessive waste of 
energy resulting from the insertion of the 
large series resistance which would other-
wise be required. 

0000 

H.F. Currents in the Phone Leads. 
/ ant experimenting with a set haring 
• two stages of H.P. amplification and 

a detector valve with phones in its 
anode circuit. I have managed to 
achieve lair stability, but am, 
troubled by hand-capacity effects, 
which sometimes produce oscillation. 
Can you suggest a cure? 

F. D. P. 
Your trouble is by no means uncom-

mon, and we expect it is due to the 
fact that some of the high-frequency 

a 57 

energy in the anode circuit of the detec-
tor is transferred back to the input end 
of the set through phones and body 
capacity. We recommend you to adopt 
the arrangement shown in Fig. 1 (a), or, 
better, a choke output system (diagram 
(b) ). The anode by-pass condenser 
should be of about 0.001 mfd. capacity. 

Fig. 1.—High-frequency currents may be 
deflected from the phones by either of 

these circuit arrangements. 

RULES. 

(t.) Only one question (which must deal Ica, 
a single specific point) ran be answered. Letters 
must be concisely worded and headed " Infor-
mation Department." 

(ea Queries must be written on one side of 
the paper, and diagrams drawn on a separate 
sheet. A sclf -addressed stamped envelope must 
be enclosed tor postal reply. 

(5.) Designs or circuit diagrams for complete 
receivers cannot be giren: under present-day 
conditions justice cannot be done to questions 
of this kind in the course of a letter. 
( I.) Practical wiring plans cannot be supplied 

or considered. 
(5.) Designs for components such' as L.P. 

chokes, power transformers, etc., cannot be 
supplied. 

(Oa Queries arising front the eonstruction or 
operation of receirers must be confined to con-
sdruetional sets descreed in " The Wireless 
World " or to standard manufacturers' receivers. 
Readers desiring information on matters 

beyond the scope of the Information Depart-
went are invited to submit suggestions regarding 
subjects to be treated in future articles or 
paragraphs. 

You should assure yourself that the II.F. 
choke does not couple up with the 
detector grid coil, or the cure may be 
worse than the disease. 

0000 

Tuned L.P. Amplification. 
With reference to the tuned note filter of 

which the circuit diagram was given 
in the "Readers' Problems" section 
of your issue for August 15th, I 
should like to know if it is possible 
to increase its amplification by using 
reaction in the same way as in Ili'. 
circuits. It is assumed that this 
addition would narrow down the band 
of audible frequencies to which the 
L.F. amplifier would respond. 

M. S. M. 
Yes, L.F. reaction is quite possible, and 

its effects would be as you say. It could 
be applied by inserting a reaction coil be-
tween .the plate of the output valve and 
the telephones; this coil would be coupled 
to L, (Fig. 1, page 212). At the same 
time, it will probably be necessary to in-
crease the capacity pf the phone by-pass 
condenser. 
A still simpler way of obtaining a simi-

lar effect is to arrange for variable 
coupling between the coils L and L,. 

c000 

Short-wave Reception. 
Do you think it is really worth while for 

me to include a separate reactor valve 
in the short-wave receiver which I 
ant about to construct /—P. W. A. 

If one is limited to a detector-L.F. 
combination for short-wave work, it can-
not be denied that a separate reactor 

valve is distinctly helpful, but we are dined to to think nowadays, when real 

H.F. amplification on these wavelengths 
is possible, it would be better to use the 
extra valve in this way. 

0000 

A Correction. 
In the diagram of a parallel-feed H.F. 

circuit which appeared in the " Readers' 
Problems " section of our issue of Sep-
tember 19th a fixed condenser was in-
advertently omitted from the drawing. 
This may be of 0.001 mfd. capacity; it 
should be inserted between the point 
where the H.F. valve anode joins its asso-
ciated choke and the junction between 
detector grid coil and grid condenser; 
the purpose of this condenser is to pre-
vent a short-circuit of the H.T. battery. 
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/ For the "Short-Wave M.9' 
Will you give me winding data for the 

set of coils (from 10 to 150 metres) 
used in the "Short-Wave " de-
scribed in " The Wireless World " 
for September 14th last year? 

E. S. W. 
All the coils have a diameter of 3 

inches, and are wound with No. 18 D.C.C. 
wire, spaced ten turns to the inch. There 
is a spacing of tin. between the reaction 
and grid sections. An aerial winding of 
five turns is used with each of the coils. 
Below is given data for the complete 
set :— 

(a) 
(b) 
(a) 
(d) 

Grid 
Winding. 
16 turns. 
8 
3 If 

1 turn. 
0 0 0 0 

Reaction 
Winding. - 
8 turns. 
4 „ 
2 „ 
2 „ 

- Eroded Transformer Construction. 
Is it possible to apply the general idea 

of the design of " Wireless World " 
transformers to compact roils wound 
in the form of a series' of "pan-
rakes," both as regards the secondary, 
primary, and neutralising windings? 
If so, l should be grateful for any 

- information you can give me as to the 
correct' relative position of the various 
sections, and especially with regard 
to the connections of the various ends 
of the windings. H. B. N. 

Quite good transformers of compara-
tively small dimensions may be con-
structed on the lines you suggest, and we 
think you would be well advised to adopt 
the method of aisembly shown in -Fig. 2 
(a). This diagram represents a section 
through the coil, and in it the secondary 
wires are shown by large circles, the 

depth as "the secondary, and the spacing 
between these sections should be approxi-
mately 1137.m. You may encounter some 
little difficulty in devising a method of 
winding whereby the fine wire coils wound 
as single-layer banks may have the neces-
sary spacing between adjacent turns: this 
applies more particularly to the short-
wave transformers. 
Regarding the design of the secondary 

winding, we think you will be well ad-
vised to read articles which appeared in 
our issues of December 8th and Decem-
ber 15th, 1926, where coils on these lines 
were discussed. 

o 0 0 0 

A Defective Winding. 
The coupling between the detector and 

first stage Li'. amplifier in my re-
ceiver consists of a "double impe-
dance" arrangeaient in which there 
is a choke in both anode and grid 
circuits. I am troubled by a very 
bad crackling, which is at times al-
most deafening, but which occasion-
ally disappears for a considerable 
length of time. Can you make a sug-
gestion as to what is wrong? 

W. T. 
Assuming that you have carefully tested 

the various connections in your set, we 
consider it certain that the fault will be 
traced to a defective winding in the 
double impedance coupler, in which there 
is probably an intermittent open circuit. 
You can test this by substituting. exter-
nally for the anode winding the primary 
of a disused transformer or a resistance, 
while the grid impedance may be replaced 
temporarily by a leak of about one meg-
ohm. 
By this procedure you will be able to 

decide which winding is faulty. 

I0000 G 
24 00000 .• 
::0 0000 

N C 0 0 0 0 

o. I:: o n00000 
yorff 

(a) 

H. T.+ 

(b) 

2.—Sectional diagram (a) showing disposition of windings in a neutralised H.F. 
transformer with "pancake" coils. The lettering, corresponding with that in the 

circuit diagram (6), indicates the external connections. 

primary winding by black dots, and the 
neutralising coil by smaller circles. All 
windings are in the same direction. You 
should be careful to follow exactly the 
connections shown; the various ends are 
marked with lettering which corresponds 
to that in the circuit diagram (b). 
The primary and neutralising windings 

should occupy approximately the same 

11.F. and Reinartz. 
I should be glad if you could tell me if 

it is possible to work a stage of H.F. 
amplification in front of a Reinartz 
detector followed by two L.P. valves. 

E. K. T. 
The Reinartz circuit depends essentially 

for its operation on the critical control of 
reaction, and we consider that its advan-

tages are largely lost when an attempt Is 
made to add H.F. amplification. In any 
case, this must be interposed between the 
present aerial tuning circuit and the de-
tector valve, and the alterations are so 
extensive that in practice it becomes 
necessary to re-design the receiver. The 
difficulties in the way of effecting the 
modification you desire were discussed in 
an article entitled " Adding H.F. Ampli-
fication" in our issue of June 27th, to 
which you are referred. 

0 0 0 0 

Where Reaction is Unnecessary. 
In " The Wireless World" for 

August 31st last year you described a 
method of adding reaction for use on 
the long waves to the original 
" Everyman Four." Would a modi-
fication of this same plan be applic-
able to the "Standard Four"? 

C. F. H. 
We do not recommend you to attempt 

the addition of reaction to the " Standard 
Four," which already includes H.F. am-
plification on both wavebands. 

0 0 0 o 

Ohms Law and the Eliminator. 
I hat-e an eliminator with a single output 

of about 130 volte, which gives very 
satisfactory results, but I should like 
to try .the effect of applying a some-
what lower voltage to the anode of 
my detector valve. How can one cal-
culate the value at the series resist-
ance, which I understand can be in-
serted to absorb the surplus voltage? 

D. F. C. . 
Having decided Gu the voltage you re-

quire, the first step is to estimate the 
anode current which will be passed by the 
valve at that voltage under normal opera-
ting conditions. This can be ascertained 
by actual measurement with a milliam-
meter if a battery is available, hut, fail-
ing this, you can obtain a sufficiently 
close approximation by consulting the 
maker's curves. The value of the resist-
ance (in ohms) is then obtained by divid-
ing " volts to be dropped in the resistance 
x 1,000" by " current consumed by the 
valve (in milliamps)." " Volts to be 
dropped" is ascertained by substracting 
the desired voltage from the actual volt-
age output of the eliminator. 

0000 

Neutralising and Sensitivity. 
l have recently constructed the original 

" All-Wave Four " as described last 
year, and am obtaining very good 
resulte on the long waves, but on the 
normal broadcast band I can receive 
only two stations. Is this because 
the set is not correctly neutralised? 

J. E. 11. 
We think it probable that your medium-

wave H.F. transformer is faulty, or that 
its pins are not rualciag good connection 
with the sockets. Provided that the set 
does not oscillate uncontrollably (we take 
it, that it does not), it is certain that the 
poor sensitivity of which you complain is 
not due to incorrect balancing; the effect 
of this wluld be rather to increase sensi-
tivity, due to the fact that the H.F. valve 
would be nearer the point of oscillation. 

58 
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Olt 
You can solve the Great 
Mystery Receiver at last! 
For the past three weeks 
the whole country has 
been on tiptoes awaiting 
this momentous day in 
the history of Radio. 
Fill in the coupon to-day 
and solve 
THE GREAT MYSTERY 

FREE 
SIX-SIXTY RADIO COMPANY, 

122-124, Charing Cross Road, . 
London, W.C.2. 

Please send me the solution of THE 
GREAT MYSTERY RECEIVER. 
NAME 'Block letters)  

ADDRESS  

%NW. 

B41 Advertisements for " The Wireless World" are only accepted from firms we believe lo be thoroughly reliable. 

•), 



ADVERTISEMENTS. 

ITT ,.!7 't "MU ,•.,•.;(77:7`, 

THE WIRELESS WORLD 

CM' e•.̀e'77-19101W. 
. • 

OCTOBER 3RD, 1q28. 

COLLAPRITILE 
I CABINET. 

28/- 

P.' 

PANEL PLATE 
UNIT lâCLUDIAO 

\ 35 
PANEL. 

EST. 
1912. 

Here is the set you can construct in a few minutes. Only 
the main parts to assemble and the result is a receiver of 
proved efficiency. 
The Panel Plate Tuner Unit, which is half a receiver, con-
sists of a richly embossed Metal Panel in antique brass, on 
which are mounted coils covering wave-lengths from 
250-2,0oo metres, tuned by a S.L.T. Slow Motion Condenser. 

A Switch is provided for changing from high to 
low wave-lengths and a Switch for putting off 
batteries, the whole being mounted on n special 
wooden panel of Oak, Mahogany or Walnut. 

To provide the finest professional finish so much 
desired, the Collapsible Cabinet has been speci-
ally designed for the Panel Plate Tuner Unit. 

This new departure in:wireless practice brings 
within the reach of everyone the tinc•st wire-
less entertainment. 

Go now In Tour local Lamplugh .tockist or ,n.l for 
lils and Circuit Ditterams from manor factor. r. 

LANAPILLIIGIMI 
S. A. LAMPLUGH LIMITED, 
KING'S ROAD, TYSELEY, BIRMINGHAM. 

CABINETS of reee-KABILOK- DISTINCTION 

By arrangement with Mc-r-. Mullard our name is specified as Cabinet Makers in connection 
with all Milliard product- The Editor of Radio for the Million" has spoken in high terms 
of the quality of our work Among Mullard circuit sets for which we have supplied cabinets 

are the following 

MULLARD MASTER FIVE ( aS illustrated). 
Supplied in Oak - 52/6 

MULLARD MASTER 3*, 
In Oak - - - 26'— 
In Mahogany - - 29',.— 

MULLARD- MASTER 3 HF UNIT CABINET. 
In Oak - 15/— 
In Mahogany - - 16/6 

Our specialities include Cabinets of every kind for all 
circuits, including Moving Coil Cabinets, pedestal and table 
models in polished oak or mahogany. All genuine wood and 
real French hand polished to match any period furnishings. 

Send for our new catalogue. 

W. dc T. LOCK, 
I I II 

.Groi : 

'Phone : 96 neVh. 

LTD., ST. PETER'S WORKS, BATH. 
LONDON. 

9fi, Victoria St., S.W.!. 
'Phone: Victoria oorz. 

Menti.:n of '• Wireless Wyl Id hen writin,e to ail' users, will ensure prompt attention. B42 
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Here is the R.R. 
di. actual sound runs. 
clueing portian ,,f h. R IC 
Speak T. Satolactiam Jere 
with rycerd ut tit trans. 
former &cone clu:tploai'm 

Price £8 : 5 : 
Filter Unit £1 : 5 : 0 

t Original 

Moving-Coil peater 
The R.K. was the first of the moving-coil speakers. 
It is still the first in quality, for there is no other 
instrument capable of giving such faithful reproduction. 

Similar to the &K. Senior (the 
original model) is the R.K. Junior 
—an instrument which gives petted 
reproduction over the whole range of 
audible frequencies. Supplied for 
operation direct from A.C. or D.C. 
electric light mains. 

If you prefer to build your own equtoment, 
ask your dealer for a copy of the new B.T.H. 
Booklet "Sound Reprciducing Devices." 

k.K. SP 

Trhle Grand Junior R.K 

De Luse Junior R.K. 

AC. £34 IS Ii 
DC. £30 5 0 

A.C. £40 0 0 
D C. £36 5 0 

AKEkS 
74r B,stak `7"),ottu,n- 'tourer,. Ca. Ltd. 

• 

SPECIALISTS IN MAINS 

RADIO COMPONENTS 

• 

TRANSFORMERS 

FOR EVERY NEED 

• 

FREE CIRCUITS FOR 

MAINS DRIVEN 

MOVING COIL SPEAKERS 

• 

TECHNICAL 

ENQUIRIES 

SPECIALLY 

INVITED 

MAINS COMPONENTS 
Parmeko Mains Components give you assur-
ance of complete satisfaction because they are 
designed specially for their work. For every 
circuit employing Mains Components you 
should make your selection of apparatus from 
the Parmeko range. Parmeko Mains Compo-
nents are robust, efficient, reliable and reason-
able in price. 

Send for full particulars of Parmeko Mains 
Components and for free diagrams. If there 
is not a standard component to meet your 
requirements we shall be pleased to quote you 
for any type of Transformer, Choke, or Recti-
fying Apparatus. 

PARMEKO DOUBLE CHOKE 
Inductance 8o henries. Current 
carrying capacity of windings, 
50 milliamps. Resistance 475 
ohms. 

Price Us. 
PARMI KO TRANSFORMER 
Output of Marnent winding, 
5.5 volts 2 amps. Output of 
H.T. winding, 170+ 170 volts 
50 milliamps. 

Price M. 

PARTRIDGE & MEE, LTD., 
12 Belvoir Street, LEICESTER. 

B39 Advertisements for " The Wireless World" are only accepted from firms we believe fo be thoroughly re.?rh?e. 



34 A DV ERTISEMENT S. THE WIRELESS WORLD OCT013ER 3RD, 1928. 

çtlfeAeseeC°7tee-;/ NO SECOND' 
QUALITY 

WE DO NcYr 
MANUFACTURE 

LOW GRADE 
MATERIAL 

cégiree 
RE'TAIL PRICE,/ ,...osu; litouLy POLIdit.L. Ilauouggr 

I 'OCHS egg OR W ATT 

t in. l'er mg. in. Id. Id, t 
pi. fil. 

o. 
Id. :1, Iliin. l'el sq. in. 

Address Trade Enquiries only to :—P. C. MICHELL, Unnaginq Dir,tor. 
FRELLEBORG EBONITE WORKS LTD., Union Place, Wells St. W.1 

The simple change over— 
from spade terminal to plug or front plug to 
pin, an essential feature of the " ELLIOTT" 
Interchangeable Connector, has made an 
instantaneous appeal to the man who fits up 
his own receiver. This change is effected 
withmt disturbing the leads and the terminal 
itself is screwed right down on to the wire 
of the flex so that perfect contact, so essential 
to good tone, is assured. 
Sample trial net of four connector budieg and eight 
»marled terminal,' for I', obtainable from all retail 
winch.. depot+, or tiny direct utto 
the nianotaetweia. 

The ELLIOTT (Patent, CONNECTOR 
rib •D 

PRICE, ila.2 EACH 

ieninigrete connector body and one tannant). 

E ELLIOTT, 126-128, Brearley St., BIRMINGHAM. 

THE E.B.C. ADJUSTABLE SPANNER 

  1111111.14) 
 _ A - 

The most useful little spanner for the Wireless 
enthusiast, will fit any • nut on any set. 
Indispensable to the Motor Cyclist as well. 

Made in England of finest hardened steel. 

KEEP ONE IN YOUR POCKET! 

PRICE 1 /4 1, 2 d• each, Post Free. 

HAYWARD & TOWELL LTD., North St., Peterborough. 

FINEST QUALITY 

BRITKAM-EBONITE 
SPECIAL 

RUBBER 

SHEET 
fo r 

moving coil 
LOodSeeaker 

Construction 

Panels cut any size 
and thickness. Matt 
or polished sur-
face. Guaranteed 
against leakage. 

Sheets 
Rods 8c. 
T Libes 

Immediate 
delivery 

Dlighle and elablic yet not bk. thin. Unlike the lbw 
grades which readily rierish. its roughened surface 
makes it strongly adhere te chaphragni and ring. 

BRITKAm_EBONITE Britannia Rubber 8. 
KamptuliCOn Co., Ltd., 

Newgate St., London, E.Li.1. 

T RANSANT VALVE HOLDERS 
—are used by all Wireless Experts! 
The " Transant" is the ideal valve holder tor High Class Sets. Will 
float the heaviest valve "on air" and prevent all filament vibration. 
Special spring suspension ensures good contact always. Special stops 
prevent valve legs touching base-board. 
Red Spot ha; extra damper. Blue Spot with springs only 

RUST PROOF. STRONG AND NEAT. 
The Antimicrophone Valve Holder with " Floating " Centre 
  Piece. PREVENTS SHORTING   

The Balloon 

Tyre of 

Radio— 
the S.E. 

Get a " /root our dealer 
or write us direct! 

W. H. TANT & Co., 
Dollrnan St., Vauxhall, 

BIRMINGHAM. 

Price Now 

1/6 
Post Free 1/) 

e, Carborundum Grid Leaks 
and Anode Resistances are 

quiet. They are solid rods of 
Carborundum that provide an un— 

interrupted flow of current. They are 
dense and cannot disintegrate. There is 

no noise from arcing. Caroorundum Grid 
I eaks are tested at the maximum operating grid 

‘oltage, viz., 5 volts, and Resistances at too volts. 

The Carborundum Co., Ltd., Manchester. 

The Last Word in 
CONNECTING WIRE 

Non-corrosibia, Attracts, Absora anti Transmits Moisture. 
This hag the lowest sgs—tance nt sup known type of earth con-

vection. Ohmic resistance lu toe aerial-earth system cause, "DAM l'IN11* 
the received enemy regultin. less signal strength shorter range 

and datum of tuning. 
Owing to the galantine pr genies embodied and the results obtain." 

it is now being need al over the country and abroad as well. 
We make and supply as 81248 to handle from a tow mew-amperes 
• thousands oi amperes, and it le to your advantage to use On enith 

aninection deafened and male by -alerts. 
With this earth connection it hag been proved that 7 stations 
at loud speaker strength can b. obtained with 2 vain*, only. 

FROM ALL nEALERJ OR DlREO FROM THE DIAICE.;., 

Write for illastrtkit pampiaet. 
O. S. HOLLAND, A.M.I.E.E., & CO. • 

fia Wellesley Ro id Chiswick, 

"SECURITE 
7 D. per lOit. ro 

18 cw.s. 

9 0 . Per 10ft. coi 
16 s.w.g. 

e5 
• Securite " is made in 5 bright colour.: 
will not crack: is easily bared with a 
knife, leaving a clean tinned conductor 
ready for soldering • and is damp. oil. 
and acid proof 

lfonufactured !e— 

l:MASSE LTD., Manor Works. High St., Hornsev. 

Mention ol " The Wireless World," when writing to advertisers, will ensure prompt attention. Hero 
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Premier Batteries 
"Pull Them In." 

VIENNA 

BERLIN PARIS MADRID 

The steady, silent H.T. or L.T. current 
supplied by Premier Batteries will give your 
set the best chance. Premier Batteries 
are noted for the extra thick plates and 
the persistence of their efficient service 
over long periods. 

Ask your dealer for list range of Premier H. T. 
and L.T. Batteries or write for literature to 

PRFMIER ACCUMULATOR CO. (1921). LTD. 
ESTD. 1898. • NORTHAMPTON. 
London: 53, Victoria St., S.W. Glasgow, nin, St. Vincent St. 

arlaimerimtmercim_.  
(•••-••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••••••••••••••...• 

TUNING COILS 
AND METHODS OF TUNING 

1 

1 

1 

A VERY useful 
manual giving the 

maximum of informa-
tion on the subject. 

The author discusses 
the many forms of 
tuning circuits, with 
explanations of spade, 
condenser and vario-
meter tuning. 

Other chapters deal in 
detail with the choice, 
construction and design 
of coils, and give 
particulars as to size 
of coil required, the 
best shape, size of wire, 
type of insulation, and 
special uses of the 
various coils. 

Obtainable from all Book-
sellers or clued from the 
Publishers : 

By W. James 

Price 2:6 net. 

By Post, 2 10 

ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C.4. 

pa.  

et 

W. 11% 32 

••••••••••••••••••••••••••.4.4.14.......••••••............4, 

111111 

FILTER 
Type A. 0 1,11.IR• 12/11 

ruA at 140 V 
T• YYINOS, t ma ximum 
and 1 detector•ralve 
tapping .. 208 

Typo It. Ourprx, 3040 
1.0A at ePhroX. 1.0 V 

TAPPIT0/1. I maximum 
and 0 other adjust-
able tappings 47/11 

Type n, Orrrerr. 4050 
mA at approx. 180 V 

TAPPION, I maximum 
and 6 other adjust-
able tappings 72.8 

Type D. Ourrut, 50 rurt 
at 150,180 V 

Tarr:not 1 variable, 
1 maximum and 6 
other adjuntaste 
tappings .. 142 $1 

Mil 

LcN 

/ DUBILIER> 

BUILT IS > 

> BETTER > 

BUILT \ 

DUBILIER 
UNITS 

These are complete IL.'!. Battery Elimina-
tors for use on D.C. Mains, which, with the 
addition of an A.C. Rectifier, can be used 
with an A.C. Supply. Four types are 
manufactured, having outputs and tappings 
as stated and each incorporates an earth 

protection condenser. 
If unobtainable from your dealer 
write direct to us giving his name 

and address. 

r")UBILIER 
mir CONDENSERS  

Ada. at Dobilier Condenser Co. (1925) Ltd., bacon Works, Victoria Rd., 
N. Acton. W3. 

1.1111111 
1 . 2 IIIMM 

wittawricxxxxmonimaceozwenoncxxxx 

DICTIONARY 
of WIREILIKSS 

TECHNICAL TE MS 
Compiled by S. O. PEARSON, B.Sc., A.M.I.E.E.. 

and issued in conjunction with 
"THE WIRELESS WORLD." 

ILIFFE 

.1.11.........44.11.•••••4.4.04.4•.1.44,44.0••••.••••••••••••••••••••••••ep 

THIS volume contains defini-
tions of terms and expressions 
commonly used in wireless 

telephony and telegraphy and is 
intended to serve as a guide to all 
those interested in wireless who 
come across, from time to time, 
unfamiliar words in their reading. 
In such cases the DICTIONARY 
OF WIRELESS TECHNICAL ITERMS proves of very great use 
and value. It is well illustrated, 
and cross-referenced to enable the 
required information to be rapidly 

I obtained. 
PRICE 2/— NET 

By Post 2/2 

 ....1.4 .41 

From leading bookseners et direct from Mt Publioliest• 

& SONS LTD., Dorset House, Tudor 
London, E.C.4. 

Street 
w•w•48 

XXXWAICXXXXXXXXXXXXXXXXXXXXXXX101 
a6t Advertisements for " The Wireless World" are only accepted from finos we believe to be thoroughly reliable. 



• 
THE WIRELESS WORLD 

For the 
Melody Maker 

36 ADVERTISEMENTS. 

.111.1111111.111111111141111.11" 1.1111..."111111111 

DUBILIER 
MIDGET CONDENSER 

A small variable con-
d.enser for panel 
mounting. Especially 
appropriate for use as 
a reaction condenser it 
can also serve when a 
-neutralising condenser 
of large capacity is 
required. 

sits' L  

If unobtainable from your 
dealer, write direct to us 
giving his name and address. 

DIMMER CONDENSERS 

DUBILIER BUILT 
IS BETTER BUILT 

of Dabilier Condenser Co. (1925) 
Ltd., Damn Works, riciona Road, 
N. Acton, W.3. 

(5, 179 

PRE-SET RESISTOR 
(Prod. I)rsign) 

The Original vertical air-cooled bale-board resistor, immune: 
the minimum mace, molly accemible, and in superior 
workmanship. Tai3 is toe resistor as used and specified 
by Inc designer of tee famous 

COSSOR MELODY MAKER. 
lidtable for all circuits and made in rmiltancei to suit all. 

b. 7, 10, IS. 30 and 50 ohms are standard. 

Lleenin Tamfed M.M. Coll. 

Feeler Mis Oak Photo 
Case an sour heeler's Connie, 

Price 1/6 each 

LISENIN IMPROVED 
TAPPED MELODY 

MAKER COIL 
Designed to overcome indifferent, reception and 
where facilities tor good aerials are lacking. It 
. as two additional stage, of reaction and fitted 
with a Politice Grip Plug and Sockets.wh enable3 
variations to be made in tie snorteet possible time. 
why Me minimum trouble. Wound on super 
Retell» formers mito D.S.C. wire as specified. 

Price 7/6 each 

LISENIN POSITIVE 
GRIP TERMINALS 

(Pab WM) 
Electrically and mecnanically they 
are perfect. Tney eliminate untidy, 
travel-out ragged end, to flex leads. 
WRITE FOR OUR FREE LEAF-
LET No. Xl. It will tell you all 
about them and what men think. 
tend postcard to-day. 

POSITIVE GRIP PLUGS & 
SOCKETS .. 4d. each 
POSITIVE GRIP SPADE 
ENDS .. 3d. each 
POSiTIVE GRIP WANDER 
PLUGS .. 2ci. each 
Obtainable of your usual Ot abr. 

THE LISENIN WIRELESS CO.. 
Id, Edgware Rd., London, W.2, 

OCTOBER 3RD, 1928. 

ii GOLTONE " EN SO 
MAINS ONLY 

• 

DIRECT CURRENT 

MODEL 
DE LUXE 
CHARGER 
For D.C. Circuits only. 

(A s iNustrafni.) 
This excellent charger is fitted 
with Ammeter to show charging 
current and Pearity Indicator, 
li brown moulded insu-
lated case. 
Supplied complete with 
cord and adaptor, and 
will charge high tension 
Radio accumulators, or 
one or more LT. ammo 
lalors. 
It is highly finished anil 
attractive in appearance. 
The charging current can 
bc varied according to 
the lamp used. 
Full instructions are provideil 
From all First Class Radio 

Reiiiie substitutes — if any 
difficulty write direct. 

R V :4 '4o. Price 22.ifi. 

ard 
PINK11.1 ,111I 

LONDON DEPOT: 5 & 6, Eden Street, Hampstead Road, N W.I. 

STANDARD MODEL 
INDISPENSO CHARGER, 
with Polarity Indicator. For 
charging H.T. & L.T. accumu-
lators from D.C. Mains. 
Thousands in use. 6 Price Complete, 

Full particulars of A.C. & D.C. 
Chargers on request. 

HERE IS THE 

OAK WIRELESS CABINET 
YOU ARE LO1KING FOR 

Do not put a fine 
piece of work 
into a fourth-

t ate box. 

Instal a 

"LANGMORE" 
and be proud of 

your set. 
These cabinets are made in the 

following alms: 
No. 1, Panel, 161n. x 

Cabinet 2ft. Sin. high, 
lit. Sin, wide, 12in. deep. 

No. 3. Pane1.191n. x 7in. 
Cabinet. 2ft, din high. 
Ift. 10in. wide, 121n. 
deep. The Cabinet for 
the British Station Three. 

No 3. Panel. 211e. x 71,5. 
Cabinet, 215. Sin. Mali. 
'2 ft. 1ln. wide, 12In. 
deep. Suitable for the 
Comor Melody Maker and 
Britain's Favour- 
Ile Three. Prim 06. 

All are fitted with hinged ten. 
bevy barebeard, cte., and a tray 
underneath I. ye , ace. mmodatiou 
for batteries. London made. 
II ighly tiniehed in Jacobean style. 
It required with enclosed battery 
ray, with double doom In front of 

.:1111P, 111?- extra to above prices. 

Boa. 1 It 2. 

ONLY dal& 
PR lotl es 7 /6 men. 
PACKED AND SENT CARRIAGE PAID TO 

ANY ADDRESS IN GREAT BRITAIN. 
Please note Mrs pries does not Include Pane Other sire 
and styles, priers on application. Trade enquiries Invited. 

THE MISCELLANEOUS TRAnING CO., LTD. 
'Phone: Ho!. 4894, 143, High Holborn, London, W.C.I 

Mention of The ll' jreles,ç World," when writing to advertisers, 1,111 ensure prompt tettflon 13,52 
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THE ONLY BRITISH VALVE WITH .4 WRITTEN GUARANTEE AS TO PERFORMANCE AND LIFE. 

lionilLAR WIRELESS, Sept. 8, 1928. " 18. quite remark-
',NY good characteristics and should appeal to those to 
whom the price of the natal British valve Is . till too high." . _ _ 

Fil. Imp. — Amp. 
TYPO Volt A"' Ohms. Fat.   

PR 1 2 .095 30,000 14 H.F. 
PR 2 2 195 28,000 13 Dee. 
PR 3 2 *095 15,000 8 L.F. 
PR 4 2 195 120,000 32 R.C. 
PR 8 3.6.4 .083 23,000 16 H.F. 
PR 9 3.5.4 .063 ' 18,000 14 De. 
PRIO 3.5.4 .063 10,000 81 L.F. 
PR11 3.5.4 *063 88,000 40 R.C. 
PR16 5.6 1 19,000 18 H.F. 
PRIT 6.8 'I 18,000 17 Det. 
PRIS 5.6 'I 9,500 9 L.F. 
PR19 6.6 .1 80,000 40 R.C. 
PR20- — 2—  "15 7,000 6 Power 

_   

PR40 4 15 7,000 8 Pe 

PR60 6 1 5,000 6 „ 

WHAT OTHERS SAY 

of P.R. VALVES 
AMATEUR WIRELESS, 14 a 28,, " 
The chars,telsties of this Oahe rompnre 
favourably with many well-known mak,.." 

" Unsurpassed for purity of tone 
and selectivity—the equal of any, 
is the opinion expressed in hun-
dreds of letters from satisfied users 
—the originals can be seen at our 
offices. 

us your set we will send 
correct Valves. 

Matched Valves 1 - extra, 

7 l each De 
MI Post 4d . • VALVES 

NOW nNLY 

3, COO 
(it,, 

Post 4d. 3788 

2 Valves for 89 
Post 6d, 

3 Valves for 10'. 
Post 6d. 

4 Valves for 13 -
Post 9d. 

All orders exeented by return of pool. 
GUARANTEE All °eves denatelled • under g a:antee of (Oppoelfe 

rot office TifhA Money Back in F if not satilfied. All valves 
are card aly 'meted and breakages replaced. 
17-10. Paternoster Square, 

LONDON, E.C.4. 

A MANUFACTURING ACHIEVEMENT:,I 

TRANSFORMERS 
" POWER " Heavy 
Type Shrouded, 
Model No. 10. 
HEAVY Shrouded Q 
Type, Model No. 3. 0 / 

CHOKES 
10 Henries, 20 milliampi... .. s (i 
13 Henries, 30 rolllia nos. 10 0 
20 Henries, be en:nano, . 18 

220 ohms. D.C. Rivigitance. 
STOCKED BY 000D CLASS DEALERS 

WEILO 
PLUS-POWE 

TRANSFORME 
Sets thestaridardof!oleo 

EVERY preconceived notion 
  of Transformer value— 
swept away. These guarantee 
Transformers are wonderful 
value! Built up to a standard 
that has hitherto sold at 25/—, 
these instruments with extra 
large core have a purity of 
maximum amplification that 
excels anything else obtainable. 

When writing mention Dept. W.W. 

GUARANTEED 
TWO YEARS 

`27elephon, à IrD `.7f/(eirenp. 

eei"4.7e:r ).Ter. LEWIS/kw A-- — 
3 f-j"ieS 39,VICTOR IA STREET, LONDON,S.W1 brndoii 

STAR ENGINEERING 
STILL LEAD THE WORLD WITH 

"WEBSON " Lti'3."2-7,ce.2V,àI PARTS  

Our New Model, B.S.7, made from High Permeability 
Steel, is the Most Efficient Unit yet offered. 

for hsts and full particular, to the Pioneer Firm in 
Manufaavre of Moving Loud-Spealt.r Part:. 

Sole Manufacturers: 

STAR ENGINEERING 
Manchester. 

Didsbury, 
'Phone: Didsbury 1785. 

The "WEBSON " CHOKE, designed for 
use with the above mentioned parts. The 
most perfect choke yet designed. 35.-

;; Advertisements for " Ilie Wireless World" are only accepted from firms we believe to . be thoroughly reliablu 
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BERCLIF 

EXACT AERIAL dc ANODE TUNERS 
For H.F.TUNED ANODE CIRCUITS 

2 $ o — —no other Coils required. Works 
with moo5 Aerial Condenser in 
parallel, and .0005 Anode Condenser 
in parallel with ordinary H.F. 
also screened grid valves. Suitable 
circuits enclosed. 

250 to 2,000 Metres. 
Outside distorter of coils inns. sod 
fits inside Panel, one-hole tix.ionn. 

PRICE 

Complete 30/-
AERIAL 

TUNER 
ith A, 

MIMI 

Thousands in use— Agencies vacant 

Writ.- for Ternos to:— 

THE EXACT MANUFACTURING CO., 
CROFT WORKS, PRIORY STREET, 

COVENTRY, England. 

RADIO PRODUCTS 

on the simple merits of their 
construction and performance have 
won an enviable position in the 
very forefront of Wireless progress. 
Every BERCLIF component sold 
makes us another friend. 

All those who were unable to visit 
Olympia and examine the actual 
goods, are invited to apply for our 
new illustrated catalogue, which 
will be sent post free to any 
address. 

íri 
BERCLIF 

H.F. 
CHOKE 

8/6 
SELECTIONS FROM OUR LIST 

Complete sets of coils for 
"Wireless World" receivers. g s. d. 

MEGAVOX (Pair with base) 1 13 0 
TWO-RANGE FOUR 3 7 6 
Switch-Over Three .. .. 3 5 6 
D.C. Mains Three (interchangealde , 4 3 6 
A.C. Valve Receiver .. .. 1 6 0 
Ditto (interchangeable) .. 3 13 3 
Everyman Four .. .. 1 13 0 
Everyman Three .. 1 15 0 
2 H.F. Everyman .. 3 19 3 
Sc. grid. Everyman (intei changeable) . 4 0 6 

SIMMONDS BROS., 
Shireland Road, SMETHW1CK. 

LONDON — Appleby's, 44, Chapel St., N.W.1. 

The Condenser 
of the day 
Polar No. 3 

•0„, 

519 

-00035 5/7 
•C003 5/6 

.00)25 5 3 
-00015 5 - 
.00,11 5 - 

ALL BRASS 

MANUFACTURED BY 

519 
Wingrove di Rogers Ltd. 
Arundel Chambers, 188-189, Strand, W.C.2, 

1.'11 1,1,00, CITY 0832 (3 lines,' 

u':, II IR OFFICE, INDIA OFFICE 83 G.P.O. 

••• 

ACCUMULATORS " ELITE " THE ELITE OF ALL. 
ACCUMULATORS. 60 Volts 3 amp. hour 

H .T. type, 02, Semi-oil Submerged complete 
as illustrated. Price 

DOUBLE CAPACITY TYPE, 60 volts, 6 amp. hours 

22/6 

30/-
The World's Best High Tension Accumulator and of British Manufacture. The unique Semi-oil 
Submerged feature of the Elite absolutely prevents surface leakage losses. The battery lasts a 

life-time. Write for lists SOLD ON APPROVAL SYSTEM. , 

ACCUMULATORS ELITE, BEDFORD ST., HALIFAX. Telephone: 4304. Telegrams: Elite, Halifax 

London Distributor: CECIL POHLIVIAN, 77, Great Portland Street, LONDON, W.1. 

Afention of " The Wireless World. - when writing to advertisers, will ensure prompt attention. Be4 
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e  
SAFETY e ,/ MISTY 

, FIT THE FAMOUS y  
SUPER SHROUDED /e 
TRANSFORMER 0 

/ and be sure of" 
Satisfaction f 

'e ffip 
, 

, ,,/ , .., 
, e 

The ideal trans. 

former for all 
modern circuits. 
Designed on sound 
lines, made from 
the best of mater-
ials and excellently 
finished. Tested 
and recommended 
by leading design-
ers and experts. 

Guaranteed against 
faults for i months. 
Gives pure ami 
clistortionlesi re-
pr oduc ti on 
throughout its long 
life. 

Two ratios 5 
arc' 3: I. 

PRICE 18/6 

BRITISH GENERAL 
MANUFACTURING CO. LTD. 

Brock le y Workc, London, S.E 4. 

50 - 

SEND COUPON NOW 
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eettkeessmstelseettlessostetteteetteesseeetsse 
WRIGHT & 

WEAIRE, Ltd. 
740, HIGH ROAD, 

COA‘POA/EWTS TOTTENHAM, N.17 
'Phone: TOTTENHAM 3847 & 3343. 

" WEARITE " coils, foi all " Wireless World " 
44 receivers, have established so great a reputation 

that no further comment is needed. 

EVERY COIL carries our 
GUARANTEE of EFFICIENCY. 

We have for a considerable time successfully 
produced interchangeable coils with plug-in bases 
tor the EM.4 Circuit. 

Pair of Coils BBC (Aerial & 
Transformer) 

Pair of Çoils 5XX 
Transformer) 

Aerial Coil Base 
H.F. Transformer Base - - - - - 
Pair of BBC Coils for "New All Wave 4" 
Pair of 5XX Coils for "New All Wave 4" 
Pair of Bases for same   
Standard H.F. Choke   
Heavy Duty H.F. Choke for Battery 

Eliminators   
Megavox 600 Ohm 

Resistance - 

H.F. 

(Aerial H.F. 

Non - inductive 

Megavox Ae, ial Coil *ready -shorily. 

37,6 

31/6 
1/3 
2/9 

32/6 

4o/6,6 

10,6 

1/6 

•444.-*-w— 4%; -44.7-4444..;44;444.444444Siede 

t‘ 40 e:)(3. 
TFOR 24 RESULTS 

may be a bit of a gamble but 
the results obtained with the 
ARPO Paving Coil Speaker 
are a certainty. 

FROM 25 years of precision 
machine work lies behind 
each A RPO speaker. Your 
set needs the best obtain-
able. For finish, accuracy 
and performance, it must 
be an ARPO. 
Also chokes, resistances 

and eliminators. 

E. ARNOLD POCHIN & BRO., 
Trafford Park, MANCHESTER. 

Please send me leaflet giving full 
particulars of the ARPO Moving 
Coil Speaker. 

NAME   

ADDRESS 

inuisserree•,e, 
4,7 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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KEYSTONE DRUM DRIVE. 
Designed to fit all standard condetewr, 
which can be mounted either left or right 
of the drive. A delightfully smooth si 'w 
motion drive gives a reduction of 9 to I. 
Accurate tuning with a minimum of 
trouble is ensured. Drilling template 
unplied. 

KEYSTONE HIGH 
LOW H.F. CHOKE. 
The unique form a' wind-
ing in this choke render, 
it especially tuitable for 
all circuits. It has a negli. 
gible self-capacity and a 
very high inductance. 
Suitable for all wav, 
lengths from 20 - 2 ino 
metres. 

Price - 36 

Price 

COMPONENTS 
FOR 

UNSURPASSED EFFICIENCY. 

KEYSTONE UNIVERSAL TUNING COIL. 
Au entirely new Tuning Unit embodying Reinartz 
reaction designed to cover two wave bands of aso-Cloo 
and toco to 2,000 metres, change over being effected 
by a push-pull switch. The unit is fitted with standard 
&pin base. Coil is wound with high-grade wire on 
special low loss former, thus obtaining maximum in 
iluctanee with minimum self-capacity. 
Price complete with double range coil with 

6-pin base and push-pull switch - - 128 
›1,,,rt tt ave coil, extra 1'- uni-tris 7,6, 40-90 metre, 7-8 

KEYSTONE MIDGET REACTION CONDENSER. 

PETO-SCOTT Co. Ltd. 
77, CITY ROAD, LONDON, E.C.1 

62, HIGH HOLBORN, LONDON, W.C.1. 

Easily the most popular small capacity con-
denser on the market. Used extensively by all 
the leading contributors to radio journals. 
This condenser uses square-law plates, with an 
aluminium shield to prevent hand-capacity 
effects. It bas a special taper bearing to ensure 
a perfectly smooth movement, and the whole 
condenser is rigidly emstrucbsl fri a,, be,t 
quality materials. 

Prices, .coot mfd. 
mfd. 4 3 

KEYSTONE 
ALUMINIUM 

ANGLE BRACKETS 
An entirely new form of 
angle bracket in which 
the screw holes arc slot ted 
thus ensuring easy fitting. 
The overall size of these 
brackets is 4 ins. by 4 ins. 

Price 2:- per pair. 

4. 

WIRELESS 

DIRECTION 
FINDING 

and DIRECTIONAL 

RECEPTION 
By R. KEEN, B.Eng. (Hone.). 

Second Edition: Revised and Enlarged. 

THIS volume deals with the principles 
of the subject and the constructional 

details of direction finding installations, 
and includes some information concerning 
aircraft installation. It describes the 
principles of Direction and Position 
Finding in this country in such a way that 
the subject may be grasped easily by 
engineers tackling this field of wireless 
work for the first time Numerous 
photographs and diagrams are included. 

Price 21/- net. By post 21/9. 
From leading booksellers or 
direct from the Publishers - 

1L1FFE & SONS LIMITED, 
Dorset Douse, Tudor Street, London, E.0 4. 

w.vt 

SPECIAL STUDENTS' LIBRARY EDITION 

FIFTY YEA p 
of ELECT 'CITY 

THE MEMORIES of an ELECTRICAL ENGINEER 

By 
J. A. Fleming, 
M.A., D Sc., F .R.S 

IN THIS volume the author places before 
the general reader a review of the chief 
triumphs of applied electricity during the 
last half-century. 
Dr. Fleming has a word to say upon every 
phase of applied electricity: he indicates the 
trend of present research and suggests the 
course of future progress and development. 
Every student should make a point of 
obtaining a copy of this special edition of 
what may be regarded as a classic ot 
technical literature. 

PRICE 

15/-
net 

By post 15,19 

Front leading 
booksellers or 
direct front ¡he 
Publish ers.' 

ILI FFE & SONS LTD., Dorset House Tudor St.; London, .E.C.4 
w.w. 4  

.a++ô. 
Mention of The Rib eless Il'orld," when u rising to advertisers, will ensure prompt attention. A 1 S 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENT3 in these 
columns is : 

12 words or less, 1 - and Id. for every 
additional word, e.g., 18 words, 1 0: 24 words, 2/-. 

Name and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire "CODY" is repeated from the 
previous issue : 13 consecutive insertions 5",,, : 26 con-
secutive. 1O : 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING (previous 
to date of issue) at the Head Office, of " The Wireless 
World," Dorset Howse, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Officee, 
19, Hertford Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham; 260, Deansgate, Man-
chaster. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made - • --- payable to ILIFFE 
& SONS Ltd., and crossed Treasury Notes  
being untraceable if lost in transit, should not be sent as  
remittances.  

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of private advertisers, letters may be 

addressed to numbers at " The Wireless 'World" Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box 000, do " The Wireless ‘Vorld." Only the 
number will appear in the advertisement. All replies 
should be addressed No. 000, do " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to /lox No. advertisements are warned against sending 
remittance through the post except in registered envelopes 
in all such cases the use ol the Deposit System is recommended, 
and the envelope should be clearly marked " Deposit 
Department." 

OW DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, during which 

time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to rio, a deposit fee of I/. is charged; on 
transactions over Cm and under r so, the fee is 2/6 ; over 
r so, 3/... All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Iliffe & Sous 

THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 

A Service to our Readers. 
We have made an arrangement with the Patentees 

whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
license the set by means of the Deposit System referred to 
above. 
The person desiring to sell, in sending us particulars for 

his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers. 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
" The Wireless World" to the owners of the patents 
concerned, and a certificate will be handed on to the 
purchaser of the set. 

SPECIAL NOTE. 
Readers who reply to advertisements and receive no 

answer to their enquiries are requested to regard the 
silence as an indication that the goods advertised have 
already been disposed o!. Advertisers often receive so 
many enquiries that it is quite impossible to reply to 
each one by post. 

<?9ALITONE " MEGA VOX 
THREE" COILS. 

B.B.C. will, base . 1 - 1 - 
Long Wave . . 1 4 - 

B. 8,‘ J. WIRELESS CO.. 
2, Athelstane Mews, N.4. Mountriem 

Protect Your Set 
with the 

omoNIC 
Safety Earthing 

Switch. 
Scientifically designed to adequately protect 
your set in all conditions. sOsa a fuse between' 
t he aerial and the set, thus giving security 

4 6 f.orn lightning event} the set Is left connected. 
Soundly made with Bakelite curer tu keep it 
sestet:proof. Price 4,6. 

Aerinonic List Free. 
If dralrrx emit rupply ,re • send port free OR Money-bark guarani., 
FAZES CHRISTIE & SONS, Ltd., 248, West Street, SHEFFIELD, 

r or London Agents: A. F Bulgin & Co., 10, Curttor Si., London, E.C.4 

H.F.CHOKES ei5-tf 

c ARE NOW IN 
GREAT DEMAND 
Gloat protected 
Choke, upright 

type, 
5/-

C \I 
FIXED 

CONDENSERS 

; e .1 c a n• 
densers. Individually 
tested. 50,000 tn..", 
have assured 
lion. 
00005 to .00.  1/3 
0025 to .006 .... 2/-
0003 and Grid 
Leak ...... Ste-

; 

A WELL-MERITED DEMAND 
for the only UNIVEIVAI. 
suitable for 10 to 2.500 lo. tres. 
Lowest eel( trapacity, hlgi,r.I 'el/-
inductance, and prelened lur 2 
stage 11.F. coupling. 

The &wand is so Lawd. Cur 

D m 
COMPONENTS 

THAT WE HAVE TAKEN 
DOUBLE ACCOMMODATION. 

C. D. MELHUISH (Dr.) 
Offices 6- ll'orks: 8, Great Sutton St.,Goswell Rd., E.C.1 

astil The Gilbert Engineering Works, 
Moreland Street, E.C.1. 

Tel. No.: Clerkenwell 7494. 

VAR1Lac 
MULTI—WAY BATTERYCABLE 

is sold by Me yard 
Seven diPerent coloured leads under 

one water, acid and flame proof covering. 
No matter how far your batteries may liv 
horn your set. VAR-LAC will reach therm 

Scrap those untidy wires and use 
VAR-LAC Battery Cable 

FOR NEATNESS, CONVENIENCE & EFFICIENCY 

Supplied in onu length. Il 1/055 I /3 
dealer is out of stock write direct. A/ 

Tee, FLEXIBLE ELECTRIC ELECTRIC CORDS LTD., 
QUEENSWAY, PONDERS END, MIDDX. 

RECEIVERS FOR SALE. 
QECOND-HAND Receivers. 1-7 valves, perfect order; 
IC cheap; list.-Coutts, Engineers. Ilorley. [9429 

, MARCONI 82, with frame aerial and valves, £25; 
also straight eight, with valves, £17110. 

A -VALVE Burndept Set, with valves and loud-spenker, 
£9: another, last eeason's model, with coils and 

volve,, si" new, £12. 

W ESTERN Electric Ainplifier, with original valves; 
accept £2'10; carriage paid und in good order. -

Jouies Scott and Co., Radio Engineers, Dunfermline. 
10 

▪ 00K :: The Exrase Five, portable, complete; £21067 .  .or terms -Express Radio, Factory Sq.. Streatham, 
S.W.16. 

V OUR New Set or Your Repairs.-Consult F1.99D34. 
Armitage, 12, St. Domingo Grove, Everton, Liver. 

pool. 19922 
A LEX AN DER BLADE. The Wireless Doctor.. 

specialises in quality reproduction. Details tinder 
Miscellaueous 

▪ IRELE88 Technician.-Wireless sets conetrtu9e7te4.81 
II to any circuit, from £4 upwards; vets evei. 

hauled and efficiently repaired; lowest erices; ordes 
front abroad accepted.-John Eacott'm Wuelese Depot. 
102, Park Av., Mitcham. Surrey. 
WIRELESS (9988is a Fascinating Subject, but makes 

heavy demands upon the purses of its devotees. 
For ow who is determined to keep abreast of the 
times, there are always new components to be bought, 
and sets and loud-speakers to be superseded. 

AT the Same Time, the would-be buyer is often 
deterred from buying because he knows that there 

will be still one more piece of apparatus left on his 
hands, to add to those already in the junk box. 
IXTE Have Opportunities of disposing of semi obsolete 
TT apparatus to those who are not fortunate enough 

to be able to afford the latest type, and will take 
such apparatus or components, providing they are in 
saleable condition, in part exchange for any new set, 
loud-speaker or component required. 

ALL We Ask is that You should Send Along a List 
of Your Old Apparatus, together with your new 

requirements, or, better still, send the apparatus tc 
us to inspect, when we will make you a fair offer. 
TF You Approve of this You cart Send Your Remit-

tance for the balance, and we will forward the 
apparatus required; if you have sent your old appara-
tus and you do not approve of our utter, we will rettun 
carriage paid. 
rpm: Principal of this Firm, who has been a pro. 

fessional wireless engineer «nee 1910, and has 
lyres manager for the Sterling Telephone Co., radio 
expert to the General Electric Co., and Chairman of 
the Technical Committee of the National Association 
ce Radio Manufacturers, will willingly give advice to 
those who are desirous of purchasing apparatus,* we are 
entirely unbiased, and wilt reeminuend the heed bee 
pointus for your particular purpose; you save money 
by having genuine expert advice. 

DON'T Forget We Will Take Your Old Receiver or 
Components in Part Exchange. 

WE Will Also Build Any Sets to Specification (Mar. 
T T cnni Root Sties payable), and instal anywhere su 

the British Isles; seta modernised; send for estimate.--
Scientific Development Cu., 54, Fishergate, Preston. 
Tel.: 1364. [022a 

QLNINIONDS BROS.-Receivers constructed to any 
K., published design or to your individual u ir 

tes« mints, guaranteed, workmanship, repairs, reconstru-
tisska, overhauls, modernisations.-Shireland Rd., Smell, 
,,i  

6)-V.1 Nentredyne Receiver with 3 D.E.8II.F. valves 
ow in cabinet; cost £15, best offer secures-Barlow, 
Fulsham Lodge, Cheltenham. 

Q-VALVE Superhet, cabinet, loudspeaker. L.T.1-1: 51 
1119) 11.'1'. accumulators, D.R. voltmeter, milliammeter, 
frame aerial, etc., complete: reaswnable offer accepted. 
-46, King-Wad Rd., Taise Hill, S.W.2. [10. 

5-VALVE Elstraphone (improved Solodyne), com-
plete with valves, switching for long and short 

wave, finest components, in mahogany cabinet, approoti 
delsovit, £12: and Magnavox 3-stage L.F. power anti 
fier with switching, without valves, £5; with power 
valves, 6/- extra ; Bullphone post horn loud speaker, 
with bracket and mahogany horn, £4 I0.-Box 8236, 

.. The 'Ureic.* World. [1077 

ARCON1PHONE Model 82 Super Neutrodyne 
Single Control 8-valve Receiver, in use 3 months. 

absolutely as new, complete with Amplios and Celes-
t ion loud-speakers; cost over £80, nearest offer to 
£45 secures.-'Phone: Park 8366. After 6 p.m. [1078 

(1.RC.. latest type, 2-valve, totally enclosed, includ-
• ing cone speaker, without valves or batteries: 
£5 (used demonstration only).-Dupere. Lea Rd.,H0a7r9- 
penden. [1 
pent LIPS Ss-cerned Three, brand new, complete 

valves, speaker. batteries, £15:10: or set only. 
with valves, £12; must sell--Box 8301, c/o The Wire' 
trill, World. 
TORANIC 3-valve Shortwave Set, H.F. det..e, 
▪ complete with 2 sets coils, no cabinet; ressecnable 
offer wented.-Box 8306, ceo The Wind'« 17oriel. 

(1095 

All) Advertisements for " The (Viceless World" are only accepted from firms we believe to be thoroughly reliable. 
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Columbia 

This defies all mathematical rules, 
but nevertheless three ordinary 
batteries will go into one Columbia 
"Layerbilt " when electrical proper-
ties are compared, and easily , too. 
The Columbia " Layerbilt " will last 
three times as long, will yield three 
times the current and will cost in the 
long run about three times less than 
any other hatter 

Price 25/- 

C91u/1114a 

THE 100 7. BATTERY 
.1. R. Morris, Imperial Flouse, KinanWaY, 

London, W.C.2. 
Scotland: J. T.Carlwrighl,3, Cadogan S:.. Glasgow. 

Receivers for Sale.—Contd. 
nOSMOS 3letroviek 3-valve Set, valves, cover, a. 

new; £3. -Lisle, 2, Anerley Park Rd., Anerley. 
S.E.20. [1108 

3-VALVE Receiver 11).V.21. resistance-coupled, per-
fee( order, with valve.. switch t.) 2 or 3 valves. 

£6; Celestion speaker, £2,10 frost £6 '10).-Box 8304. 
o:o T110 Wirelona Woad. [1097 

MARCONIPIIONE V2A. with 2-valve Marconiphove 
amplifier, and Amplion loud-speaker; offers. --

W..1. Williams, " Moss Bank," Kylemore Av., ?doss'. y 
Dill, Liverpool. [1113 

QCOTT SESSIONS ami An> make of British set 
• supplied; set, constructed to enstomers' specifica-
tion; tine,t workman sh p gua rant eed.-Halliw irk 
Parade, N.10. !9945 

2-VALVE Cabinet Anipiifler. new D.E. valve. 27,6 
complete; large enclosed ditto, 29;6 complete.-

Gillespie. 78, Weinyss Mt., Glasgow. (1150 

MARCONIPHONE Receiver. type R.B.7, witn 5 
H.F. 1).E.V valves and D.E.Q. detector. Mar-

coniphone amplifier. type 82, with 2 L.8.1 power 
valve.), complete with frame aerial by General Radio 
Co.; 16 guineas, or offer.--Joyee, 54, Carlyle Rd., E.12. 
Tel.: Ilford 1068. [1149 

QOLODVNE 3, 4, or 5 Seieened Valve Receiver cont. 
plete, Magnavox lllll ving roil speaker, II. ago] 

L.T. aecumulators, Brown's A type headphones; £40, 
or near offer; sold separately if desired; inspection by 
appointment-Write Lloyd, 9, Primrose Mansions. 
8.W.11. [1137 

4-VALVE Receiver, coils, incorporates 2 screened grid 11.1e. stage., tremendous volume and purity; £15. 
-31•Lean, 23, Albert Terrace, Aberdeen. [1123 

WtOR Sale, 1 1926 Burndept super 7-valve wireless 
-8; set, complete with valves, 1 1 speaker, and lead, 
cte., indoor frame aerial, cost £9a-Offers to Estate 
Office, West Park, Silsoe, Beds. [1128 

FOR Sale. 2-valve professional short wave set, in oak cabinet. aern coils, 15-130 metres, set only; £44. 
-RP., 64. Searle Rd., WeinbleY. (1118 

3-VALVE Receiver, Mallard valves, loud speaker, 
230-volt D.C. eliminator, ele., ample volume, 

£5,15, bargain.-225, Winns Av., Walthainstow, E.17. 
11115 

Q-VALVE Portable, by West End maker. handsome 
mahogany rase, exceptionally tine tone. Royalty 

Paid; sacrifice. £6 '15.-Swift. 115, Caistur Park Rd.. 
West Haul, London, E.15. [1153 

READ and MORRIS. Ltd., for mains sets and com-
ponents, the mains pioneers in 1924: 28 London 

hospitals are equipped with Read and Morris mains 
set, using no batteries; some of these sets have not 
even requires) their doors miles-king for over two 
years-just a switch on the wall lased, nothing el.,-
touched. Single sets supply over 800 pairs phone-
and loud-speakers. Abroad one of our mains set-
functions in a government hospital 600 mile, from 
the nearest broadcasting station. • 

C. vets Iron, £ 
sr1l8. for I '. 

REM, asst,sa d 1.5.1.-II.T. elitninatm- tor 
D.C. mains, £4; for Al'. mains, £7 10; elimi-

nator transformers front 16 6; lull wave reetifyi.,,, 
valve., 10 -. 

READ and 'MORRIS, Ltd.-Why use aecumulittro - 
if AC'. mains are available? The Longton L.T 

unit is a complete substitute at negligible ..ost, alwa-
r.ady, valve rectifier, no batteries, gives 1.2 amp-
:it 2. 4. or G volts. and fpertes any set; new prie, 
£6 15. 

READ and MORRIS, Ltd., for electrolytic ...olden 
sers; we them, have used them for 3 year-, 

liquid and dry; we test them all, Mat find Longtm, 
' the best, eaten•ity apploximately 1,800 11.F., non 
liquid; pike 12,6. a, to.ed in the fatuous L.T. unit. 

REM) and mirtitts. Ltd.. for moving coil loud 
speaker-; .ielivery from stock; al.o main.-operated 

receiver. and amplifiers for same. lietnonstratime. , 
eontinually, seivive always. 

READ and MORRIS, Ltd., undertake the desng. 
atol eon...traction of any type of radio apparatus. 

We make for the individual and guarantee results. 1. 
will pay you well is consult it, before buying else. 
where. 

READ and MORRIS. Ltd., have second-hand so-. 
best makers only; Burndept, Mareoni, ete 1 

junk price,. 
E.\ It and NIORR1S. Ltd.. 31. Eastcastle St. tfarin- 

▪ linek of Wail's alei Gillum's). Oxford St., W.  
:115f. 

BATTERIES. 

W ET II.T. Bat teries.-Part s per dozen : Jars. 2145 
It:, failure. 1/3; sines, 11d.; sacs, 1/2 dozen: 

dazen cells (18 volts), complete with bands at, 
electrolyte, 4/3, post 9.1.; high efficiency, long lifc. 
self-charging, upkeep small; send 6.1. for sample unit; 
illustrated booklet free; carriage free orders 10/-; 
,I:t. f d- free list wireless bargains: trade supplied.--
P\"1. lor, 57, Studley Rd., Stockwell. London. (0039 

I I, Aceumulat or Cha rging Service. - Collection 
..n.1 lei very in 5 toile radiu, of Croydon; setnI 

pirticulars to Croydon and District Electric ser-
s, It. pt. W., 98, Cherry Oreliard Rd., Croydon. 

[1009 

Finished in black or beau-
tifully grained mahogany. 

jriV  

/ 
\ • e 

accurate and 
inexpensive 

neat-

Watch for Brownie's latest triumph in artistic moulded 
components-" The Dominion Vernier Dial." Special 
non-backlash slow motion drive gives very accurate 
tuning, while the action will fit any condenser and 
the new design of the dial will enhance the appearan..,-
of every set. 

BROWNIE 
THE BROWNIE WIRELESS COMPANY (G.B.) LTD 
MORNINGTON CRESCENT. LONDON N.W. I. 

RADIO . CABINETS 
that distinctive note ot quality. Con-

-1,o ted from the best inastated tituber, Ils 
,,a-kinatiship and finish leavc nothing to b 
1-dn.i. Standard Sizes and Prices su follow • 

1.1x7.< 9 ... 14 -16x7x 9   16 - 

In OX to  20 - 

21:!t x 0   20 -2(,>: 8 8   25 •-

46;</tx 9   26 - 
I:nut Spaker model as illustrated: 

9 6 Oak, 10 6 Mahogany. 
i" 1.4 wood Ttaselssird FREE with eaeh ram, ! 
speeiel •iesi made to order. All Aconical,! silt , ! 
sithelanioed 11.14 to prevent warp)), 
A. V. CLARKE, 22 & 38, Old Montague Street, 

London, E.1. 

Mention of " The Wireless World," when writing to adverti3ers, will ensure prompt attentton. ) 
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'Ilse YOUNG ENTHUSIAST. liy Mrs.Steel. 
(Frain lite Beginnee. Competaton., 

Use your 
camera! 
NOW is the time of year 

when you can take 
pictures out - of- doors It 
you would learn how to get 
the best results from your 
exposures and the greatest 
pleasure from your hobby 
— read " The Amateur 
Photographer" every week. 
It contains a mass of helpful 
and interesting information, 
together with art reproduc-
tions of pictorial photographs 
and free criticism of readers' 
prints 
EVERY WEDNESDAY 3d. 

heAMATEUR 
OTOGRAPHER 

8. CINEMATOGRAPHER 

Incorporating " The New Photographer." 

ILIFFE & SONS LIMITED, 

Dorset House, Tudor Street, 
LONDON, E.C.4. 

Batteries.—Contd. 
EERLESS Wet 11.1. Batteries, re mirs rnd replace-

-1 ments; Premier porous pots, 1:5 volts per unit. 
large capacity and long life, 2/- dozen (rapped or 
uncapped); glass jars (waxed), 2Itiin.), l'in. square. 
1/3 dozen: sacs (capped or uncapped), 1;- per dozen; 
rubber bands, 1M. per dozen; sines (large. wired.. 
10d, dozen; complete cells: Porous not. type. 5d. each, 
4 6 dozen, post 9d.; sae type, each, 4/- &sett. 
post 9d. screw terminals, fitted all cell ,, 9d. dozen 
extra; carriage free order, over 10;-; al,,, complete 
batteries, and deferred terms.-Pearsou Bros., 32, 
Cawdor St., London, E.14 (*Phone: East 6155t. 
Wireless Battery Manufacturers. [1102 

W ET H.T. Recillaceinents.- Sacs (capped or uncapped). 
highest grade, No. 1, 10d, per doz.; No. 2, t 9 

per illoa.-8ee below. 

71NCS.-Best quality (wired), No. 1, 8.1. per doz.: 
Jr-4 No. 2. 9,1. per doz.; order, valued carriage 
paid. otherwise 6d. for postage.-British Battery Co. 
Clarendon Rd., Watford, Herts. 19942 

SCOTT SESSIONS and Co.-Long life British bat-
Jerks. 60v.. 6'6: 100v., 11 '6; stoit coil., 

free.-Halliwick l'ara le, N.I0. [9946 

LIXIDE H.T. Accumulator, 7 20-volt type W.J. 
blocks: £2 cr near offer, carriage paid.-42. De 

alontforil Rd., Brighton. [1125 

CHARGERS AND ELIMINATORS. 
R UNDAKEN II.T. and L.T. Chargers for A.C. and 

D.C., you may try 14 days.-Ardwick. Manches-
ter, and 39. Victoria St.. London. S W.1 (0222 

ANTALITM and Lionium for A.C. Rectifiers; uutke 
up your own inexpensive chargers; blue prints 

for II.'!', and L.T. Lioniture electrodes fitted with ter-
minals 2.3 amps. and 5-8 amps.- Illackwe ll's Meta l. 
lurgical Works, Ltd:, Liverpool.  [9503 

D yme D.C. Eliminator. 220-250 volt:. 5 tappings 
-I-, to 140 volts; prke 301-.-B. Millar, 144, sr. Vitt-
, iit St., Glasgow. [0256 

r1111ANSFORMERS, chokes. etc., guaranteed, wound 
to any specification; 'phone for quotation.-

Kirby (Wimbledon). Ltd., 72, Merton Rd.. Witnble. 
don, S.W Tel.: Wimbledon 2814 [8987 

SCOTT SESSIONS and Co.-Lct us alb r your eel 
to ion entirely from mains.-Halliwirk Parade, 

N.10. [9947 

LECTROLVT1C Condensers.-For these go to the 
1-/ specie:lets, Read and Morris. Ltd., 31, East-
castle St., London, W.1. [1156 

rilANTALUM Eliminators. rosling from 37i- up-
warts, according to requirements; blue print 

and fullest instructions, 11-; Parts soliPlied.-- Below. 

H OW to Build Reliable Tantalum Accumulator 
Chargers for a guinea; blue print, etc.. 

LARGE Power Chokes, high impedanre, kw D.E. 
resistance; 17/6 earl,: satisfaction guaranteed.-

savage, 146, Bishopsgate, London, E.C.2. [1154 

CABINETS. 
A IITCRAFT Radio Cabinets are Britain's Best 

Value; matistaetion guaranteed 

RTCRAFT Cabinets, made in oak and mahogany; 
.t1. horn 8'. to £6. 

A R'efi.;;1.111, an i ratentj acizaen, ; 
beestinn'enates tiriee.tustorners 

A RTCRAFT Illustrated Catalogue. post free; write 
11011% 

A RTCRAFT Co.. 156, Cherry Orchard Rd., Croydon 
1. 'Phone; 1981 Croydon. 1004t) 

HAVE a Cabinet Worthy of Your Set; prices fron, 
12/6 tv. 84:-; liet free.-Little Ilford Cabinq 

Co.. 94, Little Ilford Lane. London, E.12. [9433 

CiABINETS -First class goods at competitive prices'. 
V send for lists.-Gilbert. Cabinet Maker, Swindon, 

[9813 D1011179 Cabinets-Table models in solid oak and 
mahogany; from 11/6 to 71/, 

nICIBT'S cabinets. fitted with Iladion or Resiston 
, ebonite if required. 

Caltinets.-Pedestal model, with seinrat, 
11 battery txtuipartment; from 56/- to £12. 

C.alifnets Mude to Customers' own 
-1-• 

TAIGBY'S Cabinets-Write for new 16-page art 
catalogue.-F. DigIty, 9, The Oval, Hackney Rd.. 

E.2. 'Phone: Bishopsgate 6458. [0128 

Q1MNIONDS BROS.-Cabinets for sm., and loud. 
speakers in isik and mahogany; your Own idear 

curried ont; best materials and workuninship.-Shireland 
ltd.. Smethwitk. (9692 

QrALITY Cabinets for all instrument., portable, 
moving coil and sets; all reeeive per-

ennial utteatior. Ti the trade! J.:astir. a Rood sit9.u4-(6,131 
by Itan  ieey's cabinets.-F.  W. Itaiii,ey, 63, 
:slier sbiu y St., London, N 1. 'Phone: Clerkenwell 
7139. 

NO LONGER A PROPHECY! 

OLYMPIA HAS 
CONFIRMED that the 

POCH 
MODEL 66 

MOVING COIL SPEAKER 
is in a 

Class by itself and far 
ahead of all others. 

No other speaker has the following 
advantages :--

Permanently centred. No adjustments of any 
kind, none possible, none necessary. Absolutely 
foolproof. Perfect piston action. Machine-
made diaphragm. No diaphragm distortion. 
Can be installed by any novice Impossible to 
assemble wrongly. No instructions required. 
Marvellously realistic reproduction. Perfect on 
speech as well as perfect on music. Full-size, 
but extraordinarily compact. Super-sensitive. 
Insignificant current consumption. Gigantic 
power, or will work at a whisper Interchange-
able magnet pots. Interchangeable dia-
phragms. Standardised parts. Precision 
manufacture thrcughout. Fully guaranteed. 

Price eel--7-6 
The Improved Model A moving coil speaker 
is still the finest home assembly on the market 
regardless of price. Full size, not a unior. 

£3-3-0 
dealer, and from 

EPOCH ELECTRICAL SOCIETY 
LTD. 

53, GRACECHURCH STREET, 
LONDON, E.C.3. 

'Phone: Royal 8570. 

Full earticulars on application. 

(Trade Enquiries must be addressed to the Manu-
!aeturers, Epoch Radio Mfg. Co. Ltd. Room 10 

53, Graceehurch Street, London, E.C.3.) 

A2I Advertisements for " The Wireless World" are only accepted from firms we believe to bit thoroughly reliable. 
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See how cleanly" Resisten" can 
be cul—no crumbling or cracking 
— a clears edge cv.ry lime 

take no chances 
with your panel B 

The most expensive cabinet will be 
marred by the choice of an inferior 
panel—whilst a superb panel—such as 
" Resiston" will enhance the appear-
ance of even the most modest cabinet. 

A cheap panel loses colour very rapidly. 
It does not cut readily. And, finally, 

,its electrical efficiency is so low that 
serious leakage may be set up and the 
efficiency of the receiving set consider-
ably impaired. 

" Resiston" panels retain their deep 
lustrous black—they can be drilled, 
sawn, or cut with ease. Low dielectric 
loss is a chief feature. To be quite 
efe ask for " Resiston." 

Send for new booklet. 

Please send me, free, a copy of your new 
booklet, ‘« The Panel Makes all the Difference." 

"w.w." Oct. 3 

NAME  

ADDRESS  

5893 rŒ) 

American Hard Rubbcr Co., Dd., 135, Fore SI., E.C..1 

Mention of " The Wireless 

• Cabinets.—Contd. 
T_TAvE Your Cabinet for Set, or speaker, in any 
-LK design, any wood, first class workmanship, com-
petitive prices, made by Freeman and Johnson, 179a, 
Deritend, Birmingham. (1112 

Q ALITY Moving Coil Cabinet, figured oak. 39in. 
high, 2dVn. wide, scientifically built, attractively 

designed, superbly finished, 76/6, carriage paid; table 
models from 39 ,6.—Nichols (below). 

MEGAVOX. Melody Maker or Master Three 
.1-7-1- cabinets. American type, with baseboards; oak. 
15/6; mahogany. 21/-; packing 1/6 extra, returnable; 
carriage paid.—Nichols (below). 

SPECIAL Cabinets.—Any design quickly made, 
pedestal cabinets, battery stands. etc.: satisfac-

tion guaranteed.—Reginald Nichols, bath R.I. Work-
shop-, Swindon. [112) 

COILS, TRANSFORMERS, ETC. 

... until we purchased 
The outputs of 
Radielle Elimi-
n $$$$$ Cr. 

guaranteed to 
be in accord. 
once with 
published 
graphs. 
Read this 

wonderful 
testimony 
to the efficiency 
and reliability 
of these Units. 

LIVERYMAN Coils, exact to specification. 15/. each; 
• 2 11F., complete set and bases. 63/-; Selection 4. 
complete set and bases. 42/-.--Jennens. 
-LIVERYMAN Coils, approved plug in type, set of Prices. 
-1-.4 2 low wave and 2 high wave, with bases; 72/6.— ; inchrtive 
Jennens Royalty 

from 83 15 0 
to 834 10 o 
complete. 

-8--4 ITZ Wire (genuine, 27/42, 70 turns 4/8; tubes 
and Mikapac, 3in.xetan. 1/4, 3in.x4in. 1/6. 

71 rt. x 4in. 2 /-.—Jellnerte• 
VERYMAN Coil, ebonite bases, 1/6 each, screens. 

• 3/-; spacers, grooved, with screws, aerial or 
anode, 1/-; al. wave, short 1/-; long. 2/6.—Jennens 
Radio, 30, Chapel St, Birmingham. [0073 

a; J.—All " Wireless World coils from stock. 

J. dk. J.—Megarox Three coils; see displayed advert. 

U. is J. Guarantee Every Coil under Money Back 
-I -0 Conditions. 

. & J. All-British Super Four Portable, employing 
the Milliard pentodu valve; £18/10, plus the ia. a 

ale of royalties. 
B . J. WIRELESS Co., 2, Athelstane Mews, N.4. 

[0043 

I:PER Seven Intermediate Amplifiers (3 tinge). 
in copper box, rompiete, £3/15; moclified type 

for new. screened grid valves, in special copper eon-
tainer, enormous aniplification, £5/5; blue print 9d. 
—Morley, 18. Grangemill R.I., Catfund [1041 
B ERCLIF Coils; the .atest. 

SWITCH.OVER Thre,•; roils specified; 656 the 
net. 

NEW All-wave Four.—Special attention please to this 
receiver, which will lw the set of the season; 

Berclif standard coils are actually used and specified in 
this receiver, and will give better results than any 
substitutes; complete set coils and bases, 77/9. 

QCREENED Grid Everyman Four, interchangeable 
1,.7. long and short wave, no wiring alterations, com-
plete set 4 roils and bases, £4; or LW. coils only, 
with bases, 44/-; convention of S.W. coils. 10/6. 

LIVERYMAN Four Coils, 33/- pair; conversion t. 
-824 L. and S. waves. using our standard coils. LW, 
coils and bases. 4213; conversion to S.W. coils, 916. 

nOZENS of Others in Regular Production; write 
for free lists; we ore the specialists and leaders 

in this field; trade supplied. 

BERCLIF Coils.—Sole makers. Simmorals 
Shireiand Rd.. Smethivick. Tel.: Sinethwick 751. 

[9693 

QIIPERHETERODYNE Transformers and Fitt, 
1.7(act of 5 Bowy-r.Lowe). cod £5, also 7 nearly 
new Osram yak., for same: will sell the lot 1.,r 
£4/ 15.--Vane-,. Chemist, Weston-super-Mare. [1C86 
• 

LIOR Prompt Service Send all Orders to Set' 
Sessions and Co., Bailiwick Parade, N.10. (9945 

MARCONli Ideal Transformer, 4-1: 13/-.—Smith. 4. 
Que.-11 111111. 1117 

GRAMOPHONE PICK 1.11,S, ETC. 

nItAMOPHONE Motors, British Collaro C27, very 
powerful, 2 lin, springs, complete with key, stop. 

regulator and 12in. turntable; usual price 52/6, our 
price 37/6; cash with order, or use "'Ile Wireless 
World" deposit system.—Xollys. 416. Aston Lane, Wit' 
tun, Birmingham. [1029 

CIRAMOPHONE -Motors.—Eissen and Lowe pick-ups, 
tone arms to cony saute; His Master's Vow" 

electrically recorded records, etc.—Maddison, Gramo-
phone Manufacturer, 1, Chapel St.. Paddington. (9818 

OISON Bell Gramophone Pick-up. used few Om,: 
('obier, Sheldon, Teignmouth. 

[1104 

VvTOOOROFCE Pick-up; £2.- Silver. 33. Springhill. 
E.5. (1124 

J( USIIA Pick-up Arm. weight ...inlet ing, angl., 
adjusting, length adjusting. 15; 6; fixed angle, 

13.'6.—Principal factors, or R. II. Glassove, 3 and 4. 
Water Lane, E.C.3. [1131 

World," when writing to advertisers, will ensure 

Calaloym, 
W.IV .11 xrDt 
on gyve. q. 

• 

H.T. ELIMINATOR 

Lid• ee• 
pawn` - $c""' „ of 

Ti.;0 1 s. 

PRICE REDUCTION: 
There ii now no extra charge for royalty on any Rochelle waled 
which P. equivalent to /I gulp.tanthill reduction in prise. 
TEE RADIELLE COMPANY LTD., 1Sa, RAVI:1070CH HILL: 

CHALK PARR, If .W.3. Telephone !Jammu I. 

RADIELLE FOR RESULTS 

st 

.e.eltrte re:re• ' 

It" °re" 
et et se0 ' 

• 0*"...<0 c• eâ.id zees 
Letter from Phantom 

Oreliegtrag. Ltd.. 
Victory Menge. 
Lelm.ter no. 

w..'.2. 

E4-16-0. £5-12.6. 

Before ordering your Moving-
Coil Loudspeaker send for 
descriptive leaflets on the 

PORTER 
MOVING•COIL 
LOUDSPEAKER 
Or better still, ask your dealer 
to demonstrate one side by 
side with any other model. 

PORTER, Wellowgate, GRIMSBY. 

1,1 oink, attention. A22 
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ANODE SUPPLY 
FILAMENT SUPPLY 

ROTARY-TRANSFORMERS  
Input 12 to 250 V. D.C. 
Output to 1,00011.100 w. 

MOTOR-GENERATORS  
Input 
Output  to 170w. H.T., or 

80 w. H.T. & 80 w. L.T. 

A.C. or D.C. 

Efficient. Silent. Ripple-free. 

M-L MAGNETO SYND. Ltd., 
Radio Dept., COVENTRY, 

('Phone: 5001.) 

Here is a true volume control, one which dos 
not create distortion. It gives you just the 
volume you desire and keeps your reproduction 
pure at all times. 

Don't deatne—lhat is the arise of dislorlion. 
The Voluvernia gives perfectly smooth control 
from maximum to minimum. Can be used for 
your Gramophone Amplifier as well as for 
your Receiver. 

Write for Illustrated "Components Folder." 

PRICE 6f9 EACH 
i'0111 all s. 

GAMBRELL RADIO LTD. 
6, Buckingham St., Strand, London, W.C.2. 

A23 Advertisements for " The 

Gramophone Picketips, Etc.—Contd. 
nELESTION - WOODRUFF £4/4 Pick-up (new); 

50/-.—How, Wireless Dealer, Chesham (see 
Loud Speakers advertisement). [1092 

LOU DSP EA K ER S. 
nOODMANS Ceti Give Prompt Delivery of Moving 

Coil Units; the lowest price. reinsistent with 
highest. possible grade workmanship; list MIC3 on re-
quest. —Gut:damns, 27, Farringdon St., E.C.4. [0089 

You are in London Call end See Goodman' 
Coil Drive and Reed Units before purchasing elee-

where.—Gocelutans, 27, Farringdon St., E.C.4. 10090 

DARER'S SELHURST RADIO—Write for free 40-
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts. free. [0231 

AIn-CHROICE Type Speaker Parts to build the 
speaker that hair taken America by eturrn I :111 

lie obtained from C'oriumnents Produi tion Co.. Honley, 
Huddersfield. Send for list. [0130 

CCon Drive runs from Stock, the usual high 
standard of workmanship iioeiated with the 

name of Goolinans, 27, Farringdon St., E.C.4. [0091 

B AKERS SELHURST RADIO,—Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0232 

WOOD Horns .for Every Gramophone Unit; Wood 
TT horns fitted to goose necks, etc.; illustrated list. 
—Maddison, 1, Chapel St., Marylebone ltd.. N.W.I. 

[8557 

EED Movements.—Double acting reed movements 
specially designed to opciete cone and other large 

diaphragms extremely sensitive on small input, yet 
capable of enormous volume with sufficient input; 
will work up to 31i, cane with ease; no rattle or 
distortion; 27J6 each; fair allowance on Brown A 
earpieces, or Lissenolas arid other units in part ex-
change; send stamp for illustrated lists of these and 
seamless cones.--Goodmans, 27, Farringtion St., E.C.4. 

[0066 

B AKER'S SELHURST RADIO.—Write for free 40- 
page booklet. The New Hobby, full of information 

for moving coil speaker enthusiasts, free. (0236 

in-rnitomE Type Loud Speaker Parts, as de-
Z1. scribed in the June 6th issue of this paper, can 
be obtained from Components Production Co.. Honley, 
Huddersfield. Send for list. [0129 

T HE New Goodman Junior Reed Movement; 14/6: 
the finest unit. at anywhere near the price, for 

driving cone and other large disc type speakers; this 
unit should not be confused with converted earpteces 
or gramophone attachments; second only in efficiency 
and performance to our double acting reed movement; 
full description in our illustrated lists, free on re-
quest.—Goodmans, 27, Farringdon St., E.C.4. [0092 
A HI-CHROME Type Loud Speakers Give Wonderful 

Results, and, with the assistance ot a access 
driver and hammer, can be easily built from paru 
supplied by Components Production Co., Henley, Ilud 
dersfien Send for list. (0151 

SELHURST RADIO,--Writo for free 40- - 
Bpage booklet, The New Hobby, full of information 
for moving roil speaker enthusiasts, free. [0235 

M OVING Coil Loud Speaker Parts of Quality ere 
made and fully guaranteed by Components Pro. 

ductiou Co.. Honley, Huddersfield. Send for lists. 
[0149 

YIBRO-SKIN, ripeeird leather for fixing the ilia. 
Miramar of the looting ecil loud-speaker; price 

2/6 per vicie hin. square, 2/- per Wee 9in• equate. 
poet free. eredi with order; special terms to the trade. 
The Alder Leather Co., 3, Southwark St., S.E.1. Tel.: 
Hop 4448. [0224 

BAKER'S SELIII71113T RADIO.—Write for free 40- 
page booklet, The ew Hobby, full of information 

for moving coil speaker enthusiasts, free. [0234 

WOOD Horns, with ^lumininm «Mings to which 
•• any gramophone unit can lie attaelied; 

WOOD Bells Fitted to Your Lond-speakor Will 
TT Improve Reproduction and Volume.—Maddison, 
Wood Horn Manufacturer, 1, Chapel St.. Paddington. 

[9817 

110PAKER'S SELHURST RAD10.—Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0237 

WONDERFUL New Invention, the Realistic loud. 
•• speaker, entirely new design, wood flare shape 

diaphragm, tested on every musical instrument and • 
speech, and found to be true to its name; price 
£3/10; call or write.—W. H. S. Vincent, Realistic 
Speakers, 72, Penton St., Islington, N.1. [9915 : 

MOVING Coil Speakers Superseded; listen to the 1 

Co., 37, Lisle St., W.C.2. 
ILL Loewe super speaker demonstrated at Lisle Radio I 

(9927   

WARNING! 

LYONS--G.R." 
TYPE 358 WAVEMETER 

14.5 to 230 M  

As supplied to The B.B.C., G.P.O., The N.P.L., 
" WIRELESS WORLD," etc. 

In future the P.M.G. is insisting that 
Amateur -Operators possess an accu-
rately calibrated Wavemeter. 

This outfit is ideal. Over 300 sold at 
last season's price of £3 . 17 . 6. Price 
now substantially reduced. Accuracy 
guaranteed at i% or better. Can be set 
to o.1 metre. 

New Price, complete, £5.5.0 
"'scrip/ire colour rold,r "QRH?" on request.) 

CLAR 5TAT 

Volume Control Type .. 8/6 
Table —Type (distant con-

(rol of volume and/or "lone") 13,6 
Standard (20 watts), for 

Eliminators, etc. .. 10/6 
Standard (stripped type) .. 9/-
Power Type (40 watts), for 
super-power eliminators .. 15 '-

Power Type (stripped) .. 12,6 
Duplex ClarOstat (two so-

watt ClarOstats in one) .. 13/6 
Variable Grid-Leak Type 8/6 

(t, loth to 10 mcgohms). 

Our unique 8-page "POWER" PAMPII-
LEY, together with a new go-page booklet 
with numerous new and interesting circuits 
sent on receipt of 3d. stamps to cover cost 
of mailing. 

Order these at your Dealers' 

Where not yet represented it, 
trill be pluteed is mutely pne 

free st the above list prier, 

Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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ELECTRICAL MEASURING 
( N INSTRUMENTS 7 

Know 
your Set 

Reliablemeasuring instruments 
are as necessary to the success-
ful operating of a wireless 
receiver as a pressure gauge 
to a boiler or a speedometer 
to a car. 

A double range voltmeter, 
reading from 0 to 3 volts and 
from 0 to 120 volts enables you 
to test both your L.T. and your 
H.T. Batteries. 

An accurate milliampmeter 
can enable you to t est the 
emission of your valves and is 
most useful in detecting 
distortion. 

Voltmeters and Arnpmeters are 
also of great use in testing for 
disconnections, short circu'ts, 
calculating resistances, etc. 

You will find measuring instru-
ments for switchboard or 
pocket, single or double scale 
readings, combined volt and 
ampmeters and testing sets all 
fully described and priced in 
our Folder 110. May we send 
you a copy ? 

Our Double Scale Pocket 
Voltmeter reading 
0 to 3 — 0 to 120 or 
0 to 8 — 0 to 120 volts 

and priced at 

6i. 
Is typical of the value we 
offer. 

HELLESEN DRY BATTERIES .INSTRUMENTS 
POLYIIET MICA & PAPER CONDENSERS 
HAND & CYCLE LAMPS, TORCHES, ETC 

Advertisement of A. H. HU111 Ltd.,II.A.H. Works, Tumid! 
Road, Croydon. 'Phone: Addistonikr 1584. 

Mention of " The Wireless World," when writing to advertisers, will ensure pr 

Loud .speakers.--Contd. 
nAKER.8 SELIICRST RAD10.—Write for free 40. 

page booklet, The New Hobby, full of information 
for moving coil speaker enthusiass, free. [0239 

VXPONENTIAL Horne—American Bacon Co., spiral 
type, air column 80in., bell lain., overall size 

14v 14x 10in.; price (including carriage), 32 / 6.—Paton. 
" Wireless," Prestwick, Ayrshire. [1023 

2/18/6 Will Secure You Immediate Delivery of the Following Parts: Finest grey iron 
pot magnet on stand, completely finished, and including 
special steel magnet wound for any voltage, cradle of 
unique design, and diaphragm holder, with special 
centring device, all carefuly machined to size, special 
design of moving coil, ready wound, which can be fitted 
to diaphragm in 3 minutes, special paper ready marked 
for diaphragm, and special thin kid for suspension, to-
gether with full instructions and all accessories; the 
whole of these parts can definitely be assembled and 
ready for work in 15 minutes, to give unequalled recep-
tion with amazing volume for small input.—Harcourt 
Nlotors, Harcourt St., Derby. [9976 

nixER's SELHURST RADIO.—Write for free 40-
I-, page booklet, The New Hobby, full of information 
f-r moving coil speaker enthusiasts, free. [0242 

• ,Xif ,,AKE Your Coil Driven or Cone Speaker a Success use the cone paper that speaks for itself.—Sc. 
i„  

GILBERT Pampas Fibre Cone Paper, light. strong. 
nun-resonant, pleasant copper brown shade, tonal 

qualities absolutely unequalled, ideal for use with the 
Blue Spot, Goodman's, or Zampa units, and the Liasen 
,r Bull-Phone units; marked and instructions for 
;caking ordinary or coil driven cones, price 1/9, post 
f ilbert Industries, 519, London Rd., W08111,08112E-

DAKER'S SELIWRST RADIO.—Write for free 40-
-1..e page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0238 

QUPERLATIVE. —Nothing less!! — Performance is 
the true teat of perfection, a Webson loud. 

speaker gives perfect performance. 

S in the 
years of specialised experience 

the manufacture of high grade instruments 
stand behind the engineers who designed, developed, 
and produced Webson moving coil loud-speaker parts. 

W EBSON Parts are Manufactured Only by Star 
Engineering. the first firm to manufacture mov 

rug coil loud-speaker parts for the home constructor; 
use only Webson parts and avoid disappointment. 

QTAR ENGINEERING. Didsbury, Manchester.— 5 
'Phone; Didsbury 1785. Send for lists. 0 

AKER'S SELHURST RADIO—Write for free 40-
I-, page booklet, The New Hobby, full of inlormation 
i..r moving coil speaker enthusiasts, free. [0240 

‘TORTEXION Moving Coil Speaker Parts, any roll-
, age, pots supplied, wound or unwound, guaran• 
ieed—Kirby (Wimbledon), Ltd., 72, Merton Rd.. 
\‘'imbledon, S.W. Tel. Wimbledon 2814. [8986 

VOUE Old Loud-speaker Taken in Port Payment 
J. for the Latest iypc, ere our advert, under column 
Receivers for Sale.—Scientific Development Co., 51, 
Fishergate, Preston. [0227 

"LIPOCH.—When bettor moving coil speakers are built 
they will be called Epoch. 

rocH moving Coil Parts Now Obtainable in Plain 
finish. £313 complete; or De Luxe finish, £3110. 

POCH Moving Coil Now Obtainable with copper 
Foil as recommended 1.y '‘ Wireless World." 

POCEL—A new super lower magnet not now aTeil" 
-IA able for a small extra (large. 
▪ POCH Moving Coil Parts are Guarauteed to give 

the Finest Performance yet possible ou soy 
speaker. 

Er0011 Moving Coil Pints are Instruments of Pre-
cision; every part intereheugeable. 

VPOCH Moving Coil Parts are the Most Beautifully 
Finished. 

1.4, POCH Moving Coil Parts are Sold with a Guar-
antee of Absolute Satisfaction. 

E OCH Moving Coil rart,,.—Money refunded within 
10 days if purchaser is not highly delighted. 

VPOCH Moving Coil Parts.—Examine every make. 
but compere with an Epoch before parting sift, 

money. 
VPOCH ELECTRICAL SOCIETY, Ltd., 53, Grace-
- church St., E.C.3. Royal 8570. [9982 

" The Choice of Critics." 

- 

(i) 

, 
0 a 

rk) 

FACTS COUNT 
That there is more in the design of a 
simple Push-Pull Switch than meets 
the eye will be gathered from the 
facts set out below. 
I Knob in Black or Mahogany. 

polished glassy finish. 
2 Thick-set spindle sliding in long 

bush—no side play 
3 Bush secured to switch base and 

threaded to take highly polished 
one-hole fixing nut. Contact setting 
independent of panel thickness. 

4 Two heavy washers, plated and 
polished. Use one for 1" panel 
and two for -?o" panel. Special 
model switch for thin metal panels. 

5 Insulating base squared up and 
linished. Terminal screwheads well 
countersunk, providing added in-
sulation and avoiding short circuit. 

6 Nickel Silver contact head with 
turned groove giving positive snap 
for ON position. 

7 Tapered insulating sleeve which 
leaves springs at rest when switch 
is OFF. Sleeve turned up to within 
1:1000 inch of contact head dia-
meter. There is no " double-dick " 
There is no wide collar to strain 
springs apart, and so a perfect low 
resistance contact is maintained 
always Each switch guaranteed re-
placeable for one year, will last ten. 

8 Two nickel silver spring contacts 
specially rolled at our mills to 
precise gauge for fitting groove in 
contact head. 

9 Two nickel-plated terminals and 
soldering tags. 

10 The name Bulgin—your guarantee 
of the best switch obtainable— 
insist on seeing it. 

1/6 — and worth it. 
Send for our new 
56 pp. catalogue. 

A. F. BULGIN de CO., 
RADIO MANUFACTURERS, 

9,10,11, Cursitor St., Chancery Lane, 
t 1, PkOlit Holborn 2072. E C.4. 

A VOID Diaphragm Resonance.—Lomas paper is 
- ideal for moving coil and reed driven cones; its 
rigidity/mass ratio is very high, although the paper 
is not brittle; standard size 20in.x14in. (allowing 
ample for reinforeng cone if desired); price 1/6. post 
free; special sizes to order.—Ilector W. Westwood. 
Sound-reproduction Specialist, 176, Station Rd., Weiloti5e 
Green, Birmingham. il 

\RCONIPHONE Moving Coil Unit for D.C. Main, 
.1.Y.L brand new, used once, with rough wood baffle; 
£5,10.—Walker, 1, Leighton Rd., London, N.W.5. 
between 6-7 p.m., or 'phone Mountriew 5388. (1098 

▪ OUI)-SPEAKER, £5 ,5 Amplion ACV, oak; accept 
£2117,6.- Goodman, 19, Wards ltd. East, Seven 

Kings, Essex. [1099 

attention. A24 



OCTOBER 3RD, 1928. THE WIRELESS WORLD ADVERTISEMENTS. 47. 

GNOMES 
- OF 
EFFICIENCY 

demonstrating the many 
connections that can be 
made to an Eelex Treble-
Duty Terminal. 
They are the little beings 
that look after the small 
things in a wireless set. 
Their life work is to per-
fect very important small 
accessories and see that 
they function efficiently 
to the utmost of their 
ability. 
Losses in a wireless set 
are enormous, and are in 
hundreds of cases due to 
fault y connections or 
bad joints. 
Terminals are the centre 
of industry in a wireless 
set, and unless secure 
joints can be made their 
efficiency is impaired. 

TREBLE DUTY TERMINALS 
are so designed that anyone 
without any experience can 
make secure connections. 
Every constructor should 
write. for our booklet 31 which 
tells you all about the Eelex 
gnomes of efficiency,Eelex ter. 
minais and their accessories. 

J. J. EASTICK dc SONS 
Fetes Buildings, Bunhill Row, 
Chiswell Street, London, E.C.1 

Loud -speakers.— Contd. 

BAKER'S SELHURST RADIO.—Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0241 

SCOTT SESSIONS and Co.—Get fine reproduction; 
Li' order and get frea advice. —11a lbw ick Parade, 
N.10. [9949 

nELESNON C12, new last July: £5110—Slew, 
Endowed Schcol, Hampton Wick, Middlesex. 

[1121 W EBSON Moving Coil Speaker, unused, perfect; 
offer wanted.—Halton, Rotherwick Av., Chorley. 

Lancs. [1127 

LOUD Speaker Cabinet by lock, as described in 
-Li June 6th issue, fitted with ,pedal Baker copper 
moving coil loud speaker; £8110 or near offer.— 
Fletcher, 12, Bathurst Rd., Ilford, Essex. DUO 

"WAXER'S SELBURST RAD10.—Write for free 40- 
J-0 page booklet. The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0233 

M .P.A. 4-guinea Cabinet Speaker, 35/.; P.M.3 
Cossor 410 valves, 5/- each; all nearly new; call 

after 5 or write.-77, Hartland Rd., N.W.6. [1139 

elt)ODM AN Moving Coil Pot, 6-volt, adjustable alit-
minium supports and diaphragm clamping rings; 

£2.—Rider, London St., Chertsey. [1148 

WESSON 2.000-turn Centre Tapped Moving Coil 
TY Loud Speaker, on oak cradle, 6-volt y amp. 

field; £2110; perfeet.—How. Wireless Dealer. 
Ci•esham (Sc.: Valves advertisement). [1089 

VALVES. 

w fiv Pay 10/6 when P.R. Valves will give you 
equal service for 3/61 

LL Users Recommend Them. " Popular Wireless," 
8/9/28. says: " lias quite remarkably good char-

iteteristies and should appeal to those to whom the 
price of the usual British valve is still too high. 
" Amateur Wireless." 14/3/28. says: The charm--
teristics of this valve compare favourably with many 
well known makes 

W E Say: Try our valve and if it does not beat your 
favourite return it and we will refund full 

money. 

2, 4, 6-volt R.C., H.F., det. and L.P., 3/6 each; 
powers. 7/6. 

pAcii Valve Contains a Written Guarantee of Per-
-1A formative and Life. 

N'AL'ES, Dept. 10, 17, Paternoster Sq., E.C. 
[1093 

L.3.5A., 15/-; L.S.5, 15/-; D.E.5, 7/6: D.F.A.1, 7/6; 
to make rcom for new stock.—How, Wireless 

Dealer. Chesham (see Components advertisement). 
• [1090 

COMPONENTS, ETC., FOR SALE. 

BELLINB-LEE Panel Fittings are designed to gi,P 
an expert finish to any hoine-conatructed set; 

catalogue post free.—Belling and Lee, Ltd., Queensway 
Works, Ponders End, Middlesex. 1001e 

BURNDEPT New Goods (deleted from catalogue).— 
Crystal detectors, 1, 6; vernier dials. ratio 7 to 

1. 4111; geared 2.way and 3-way coil holders, 4/11: 
transformers, 5/11; rheostats, 1.4 ohms, for 1 to 3 
valves, 1/3; low loss .0002 anode condensers, 2/11 
each; concert coils (set of 4), 5/6; short wave coils 
set of al. 5/6; separate coils: 81, 9d.; 82, 1 /-; 83. 
1,6; size. 3011 400, 500. 2/6: postage paid on 5/- 
orders.—Rodwell. 14, Railway Approach, London 
Bridge. 

RAI)10 HOUSE. HUDDERSFIELD. issues reliability 
wireless guide; copy sent post free. 

D ADICI HOUSE, HUDDERSFIELD.—Double scale 
11. voltmeter, 0/6, 0/120; 5/6. 

RADIO HOUSE. HUDDERSFIELD.—For all adver-
tised components of various makes; trade en-

quiries solicitod.—J. II. Taylor and Co., 15, Radio 
House, Macaulay St., Huddersfield. [0028 

OUD-SPEAKER8.—Amplion A.11.19. oak, accept 
I-4 £2/10; Picturevox, accept £1110; M.P.A., £2; 

, Biandes Table Talker, £1; all in perfect order. 

IURANIC Triple Gang Condeneer, £2; Camden 
Triple gang condenser, £115; Igranie twin gang 

, condenser, £115. 

• 1? BONITE Cuttings, all usable pieces, 71b. parcel; 
14 416, post paul.—Janies Scott and Co., Radio 
Engineers. Dunfermline. [0225 

CRYSTAL Reception at its Best by using Crystal 
Combination, prov, patent; price 1/6, with vain. 

able hints; agents wanted.—Crystal, 2, Sydney t Je5r3- 
. ace. Lancaster. (9753 

and Post Paid; 10ft, rolls coloured 
connecting wire. 8d. any colour; Bluo Spot cone 

units, 196; latest type, with adjusting eerew, 23!-; 
super cone unit, which we can reeounnend. 7/6; 2-colt 
valves, Dull Emitter, 2/11.—Storrys', Ltd., 143-5, East-
] bank St., Southport. 19241 

PERM. ANENT crystalsDeleocutortsidany1 imakei; send yrosunrt:endps. 
¡ Refills Dept., 16, Belvedere Cre-setrnat.r.S.r.la. 199.07 

" ECONOMICAL 
in the long run" 
I AM essentially an economist. 
I don't mean to say that 

buy things because their first 
cost is low—that's very often 
false economy. 

" But what I do study is how to 
get the utmost return for. the 
money I spend on anything. 
That's why when it comes to 
High Tension Batteries I in-
variably buy a Ilellesen. 

" It costs me a bit more, and 
actually 1 get a larger capacity 
battery than my set really 
needs, but, by jove, it is econ-
omy in the long run, and of 
course I get simply perfect 
reception for months on end— 
decidedly Hellesens every time 
for me." 

1928 Reduced Prices. 

Standard Capacit 

"Wiray" g vole Grid Bias Type  2 - 
" Wirin " 6o volt H.T. Type   106 
"Wirup" çe volt KT. Type   18 - 
" Wisol" to8 volt H.T. Type   20 - 

Treble 

" Kolin" 6o volt H.T. Type   19 - 
Kolup" in volt H.T. Type   32 6 

Your Dealer Stocks them. 

SUPREME 
for 27 years. 

DRY BATTERIES. INSTRUMENTS 
POLYMET MICA & PAPER CONDENSERS 
HAND & CYCLE LAMPS, TORCHES, ETC 

• 
Advertisement of A. H. 
Ttossiall Rood. Croydon 'Phase: Andiron& 23114: 

HUNT. LTD., H.A.H. Warne 

A25 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Did you see the — 

LORIOSTAT 

I v‘m 2 - 

2 . 39 

56 
73 

9 - 

6 . 109 

As used by 

The 

Wireless 
World. 

at Olympia ? 

A multiple atilt superseding - 
the fixed Resistor. Can be 
toted in any circuit to per-
fectly and independently 
control any number of 
valves. For cheer down. 
tight eftleleney use a 
LOItIOSITAT it. your set. 

The 

LORIODAPTER 
charges the L.T. 

H.T. accumulators 

from D.C. mains. 
Simply plus in any 

holder. Full in-

with each. 4/6 
il 

A. W. STAPLETON, mitrice,i','.:11.n.e 
'Phons : 3883. 

BETTER CONNECTIONS 
IMPROVED APPEARANCE 

AND BEST RESULTS 
BY USING 

KON tACT 
COLOURED CONNECTING WIRE 

8d. 

1/6 
ONE 10ft. COIL (IN ENVELOPE) 

FOUR 5ft. COILS ON CARTON) 

COLOURS  

RED, BLUE, YELLOW, GREEN, WHITE and 
BLACK.  

PROPRIETORS :— 
BRISTOL WIRELESS CO., LTD., 

QUEEN'S ROAD, BRISTOL. 

essoewodoo."..wiWose`setwelb.W•dewe'We 'sseloe'isles, 

Soldering Up - to - date with the 
"CHEM ICO' Solidified Soldering Stick 
Nothing is so simple to use, yet efficient 
With this preparation you are safe from 
dangerous fumes. Your clothes, carpets 
and tables safe from grease or splut-

tering solder. If unable 
to obtain locally, write 
direct for a tube, 3d. 
post free. 

Prices: 

3d., 6d. 
& 1 

The County Chemical Co. Ltd., 
CHEMICO Works, BIRMINGHAM. 

I, C 'PT EANIZ.Ugoor, Alir et iteltinAgnoy Anywhere.--EC:enritiotifilt 

1.i verpool. [9923 

LOEWE Valves, Loewe resistances, Loewe speakers. 
-Central Technical Serviee Depot, Lisle Radio 

Co., 37, Lisle St., W.C.2. [9928 

J(AYNITE Mains Components for Metal Rectifiers, 
indirectly and directly heated cathode valves, low 

tension, high tension, charging, reception and trans-
mission.-A. W. Knight and Co., Ltd.. 180, Tower 
Bridge Rd., S.E.1. Central agents, Lisle Radio Co., 37. 
Lisle St., W.C.2. (9929 

M ODIFIED Short Wave Three. with B.B.C. coils, 
built with super quality components. costing 

£12, together with 6-volt valves, little need; accept 
£7.-T. Allen, 48, Chesterfield Rd., Dronfleld, Sheffield. 

[1067 

YOUR Old Components Taken ha Part Payment 
for Latest Type; ,r0 inc oued. in column 

Receivers for Hale.--Seieut din Iles tdomutint Co., 51. 
Fieliergate, Prtston. [0228 

itIANUFACTUREn'S Surplus Stock at Bargain 
A. Prices. 

Components, Etc., for Sale.—Contd. 

A .r. Eliminators for A.C. Mains. 200-250 volts.-- 
ca. A.C.3 gives 120v. at 25 mat., 7 tappings, GAL 
-2 to -12v., price £2115; A.C.2 gives 150v. at 25 
t,; a., 2 fixed, 1 variable tapping, price £2 /10. 

re.C. Eliminators for D.C. Mains, 200-250v.-11.C.3, 
180c. nt 50 mat., 3 variable toppings, OB. UP 

to -25v., £4; D.C.3 for Crossley bandbox, 60, 90, 
and 160v. at .30 ma., G.B. to -40v., price £3; 
D.C.2A, 170v. at 25 ma. 3 variable and 1 used tap-
ping, O.B. to -20v., £2/5; D.C.2A, as above, earlier 
model, £2; D.C.1.A. gives 3 voltages, max. 120 at 15 
ma. for any 3- or 4-valve set, 25/-; D.C.1 gives 1 
voltage for any 2- or 3-valve set with 1 ter-
minal. 15/-; D.C.M. for Costar Melody Maker, 120v. 
at 18- ma., 15/-; all the above D.C. eliminators con-
tain a large safety earthing condenser, arid arc per. 
feet in operation. 

D ECF.IVF:118.-5-Talve portable receivers it, beauti. 
• fill mahogany cabinets, long and short waves, 
perfect tone and wonderful volume, usual price 32 
guineas, tale price 20 guineas, tompleto witta valves 
and bat teries, royalties paid; 3-valve portable re-
',elvers, long and short waves, coluldete with valves 
Ind batteries, royaltic- paid, oak £13, mahogany £14: 
Ctn.-sky bandbox, with valves. £1 9; 4-valve receivers. 
Ill's. Del., 2 L.F., oak cabinet, £6; 4-valve neutro-
dyne receivers, long anti short staves, walnut cabinet, 
vi-uy seledive, £7/10. 

nOMPONENTS.-Igra.nie patent rheostats, 6 ohms, 
• 1/9 each; potent !!!!! leters, 400 ohms, 1/9 each; 
Lotus phone plugs. 1 /6; Va x ley, 1/3; Marco slow 
motion trials. 2/6; t hok, Wearitc, Cosmos, 
4 6: Watuatil, Edison Bell. 3 6 ; neutralising etin - 
don -erit, 2'9; Wearite, 2,6; Ludo: 2-way coil hold... 
4 -; Croix mains transformers it, 110 volts 40 1.. 
60 eyel.s, 12 '•• Bradleyohne., 100-5,000, 7/6; C.F. 
amkes, Pee 110 henries 10/., Croix 20 henries 3/6. 
Send for illust rat cil leaflets to Radio Stores, 146, 

tiol ii, nut st., Ast ley Bridge, Bolton. . [1101 

100 Brandes Headphones; 8/. per pair; splendid 
value, alts.dutely new and unused; makers' 

full guarantee: send tu -star, ltatlio Supplies, East 
High St., Falkirk. [1073 

SCREENED 210: v;,:„.. lg.., 
Marconi bottle!, 2/-; Lewros binocular coils 

(short). Betimes, 6 / - split setvoulary. 3/-; Cossor. 
5/-; Triotron 2v. S.C., 4/-; formoden›er, 1/6; Al.. 
(4 electrode) S.O. 13.'-, 11.0. 8/6, power, 10/-, 
all scarcely used; Dubilier eundenser, .001, 1/6; 2 
lame. bok, 1/3: Igranie Intend rheostat, E.; Utility 
D.P.D.T. switch, 2/3; everything guaranteed; ap-
proval against veil.. Shaw, I'ogatt School, Khalil*. 
Glam. [1071 

FERRAT N' Output nn  Tiansfoer, 0.1..1, nearly new 
13 '-.--Box 8309. c/o Vie Winless World. [1114 

BROWN 11.1 Loud-speaker, 45 '-; 2 R.I. transfor-
mers. 9 - each; 1 R.I. multi transformer, 121-: 

1 vernier dial, 2 6; 4 Igraine 6 ohm rheo-
stats. 1,- each.-Preston, 2. East Crescent, Whitby, 
Yorks. 11111 

MARCONI 6.eolt Valves. coik reaetion units with 
.1-‘8- holders, screens. fur Marconi ,ercened grid valve 
set T.14; half price:-Rose, York Av., Lincoln. [1107 

PIIOTO-ELECTR IC Cell. S. patent. potassium 
hydride, extremely sett- itivo and roustunt, demon-

strati.m, ideal for telev isioit ex periments„E7 /6 (half 
cost); also Westinghouse 50-watt motor converter, 
30-300 volts, unused. £2; write, or call after 7.---
M. C., 153, Amesbury Av.. Streatham 11111. [1103 

nOMPLETE Pu-h-pull Stage, consisting of Ferranti 
• A.F.5C. aol 0.1'.3C. transformers, 2 Dttbilier 
megolim resistanct.s in holders, and 2 D.E.P.610 valves. 
in use few weeks only and as new, £3; also 2-colour 
Master Three coils for Br.adeast and Daventry bands, 
as new, 101-.-Kirkpatrick, 51, South Rd., Southall, 
Middlesex. [1100 

QOLODYNE Pai ts. including rylalon 11 iple sang: 
1.21 any offer accepted.-Hux 8299, c/o The Wireless[lga4 
World. 
SS 1I.T. battery charger, type 1001, 

/-; also Magnavox type speaker fal.7K.. 45/, 
as new.- Francis, The Camp, Wraxall, near Brist[1o018. 3 

CERTIFIED 

FIXED CONDENSER. 
are guaranteed for capacity, insulation and voltage. Capacit 
is clearly engraved on the ase as shown. TRIX Fixe, 
Condensers possess real ruby mica insulation and comae 
foil built in Trixite moulded cases. Faraday House repor 
with every condenser sold. Complete with terminals an. 
eldering tags. Prices from I,'- each. 

ERIC J. LEVER (TRIX) LTD., 
8 9, Clerkenwell Green, E Cl 
Tt !robot,' . 3,114 à. 

RADIO 

PRICES from be EACH 

7x 6, 1/3 
8x 6, 1/4 
Ox 8, 2/1 
Ox 9, 2/4 
2X 10, 3/. 
4 x 12, di-
4 x 7, 2/7 
6 x 8, 3/2 
8x 7, 3/2 

Post Free, 
Money Bac 

9x 6, 1/7 
II X 8, 2/3 
12 x 8, 2/6 
12 X 9, 2/10 
14 x 10, 3/5 
16 x 9, 3/5 
21 x 7, 3/7 
24x 7, 4,'. 
fé in. thick 

Thoroughly 
Recommended 

Guarantee, for the Cossor 
 Test "Melody Makev" 

Infinity BRITISH & BEST. (21"x 7" Panel 3/7) 
Pee* tut up are tIr. Coll. write ar Clerk., fore 
?Miter quotations. Bamplet and prime pod free us trddr. 

Crosson's' Co„ (Dopt.W.) 10,8outh St., Moorgat., LG.2 
Areatp:-.1oha Henry Smith, 139, anlaby Rd.. WILL i. It 
Heivar, 93, Chamberlin Rd., Norwich. A. fitredwiett t 0., 
The.51 ht,.. Chet ham. Boynton S Co., Ltd. 73. fits Hord cam 

Paris lOr the new " " A.C. WT. ELIMINATOR. 
120 volts 15 Mil. Amp. Output. 

A.C. H.T. ELIMINATOR 
Free from hunt. Easy to build. 
Save £3. Suitable for Cossor, 
!dullard anti latest circuits. 
Transformers 12/6, Choke 8/-. 
Condensers SI-. Cost 6d. year 
to run. Sent C.O.D. Pay the 
postman. Just send postcard 
for Kit. 

LIVERPOOL RADIO SUPPLIE 
84, *yeti* Stmt. Liverpool. 

Any 4-volt Power 
valve. 
No. 373 Valve. 
recommended, 
16,./. extra. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A2() 
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WIRELESS DRY BATTERIES 
cAferat .by , 

BRITISH BATTERY CO. 
YOU DO GET FULL VALUE 

from B. B. C. 

Batteries. 

Reliability 

with ultimate 

economy too. 

No. 1W 41 volt 
Batteries - Stan-
dard Pocket Lamp 
Size. Patent Spiral 
Wire Terminals and 
Wander Plug 
Sockets. Per-
manent connections 
without soldering. 
Illustration shows 
how to connect in 
series. Build up 
the voltage you 
need. 

No. 8W Super Capacity Type 4: volts. 
Capacity four times that of No. 1W 14-/6 doz. 
THE B.B.C. SERVICE BATTERY 

Si 60 volts 7 Sz zoo volts 12 9 
rapped every stz 

Obta,nable from all Dealers or direct Dom _ 
British I! aft e ry C Clarendon Ltd. WATFORD, HERTS. 

don Road, 

EASE 
WITH 
EFFICIENCY. 

ONE 
DIAL 

CONTROL 
ONLY. 

1. AUTOMATIC IN ACTION. I 
NO LOOSE LEADS. 

1 
A really well-designed Tuner giving excellent result 
over a range of 200 to 6co metres and z000 to 
g000 metres. 

12 MONTHS' GUARANTEE. 

WITH EGLI. IMIIRTICTIoNt 
aral 

WIRING DIAGRAM. 

Trade Enquiries Invited. 

EActi 

Components, Etc., lot Sale.-Contd. 
XPERIMENTER'S Surplus.-Mareoniphone ideal 

transformer, 2.7, 1216; D.E.Y. valve, 15.'-, list 
price 25/-; Varley ELF. choke 5/-, cost 9/6, equal to 
new.-Nicholls, 62, Grove Park Rd., Brislingtom 
Bristol. [1082 

P.31.z...4.., 716; 1',M.2 8 6, or 15?- anal 2. new: 
Igraine pick-up with volume control and plug 

adaptor, 25/...-46, Claude Rd., Chorlton-cum-Ilardy. 
Manchester. 

ARCONI Series Rejector, practically new; listed 
£4/10, accept £3.-J. White, 6, Wigton St. Bel-

fast. [1080 

SCOTT SESSIONS and Co.-All latest part= supplied; 
ta free advice willingly to prospective customers.--
Halliwick Parade, N.10. [9950 

wERRANTI Output Transformers, 25-1, 15/-; push-
pull ditto, 15/-; Pye chokes, 110 henries, 6 

tappings (used), 7,6.-How, W'ireless Dealer, Chesham 
(see Valves advertisement). [1091 

QURPLUS.-1 Cylsion twin gang condenser, 0.0005, 
£1; 2 Reflex Filadyne chokes, 7;6; 1 Lewc,,s 

split primary aerial coil, 250 to 550 metres, 1 
transformer coil, with 6 pin coil bases, 6/6 each; 
2 Lotus coil holders, panel and baseboard. 4/6 each; 
I. Gambrel' Neutrodyne condenser, 3/6; all in per-
fect condition; post extra.-Ilarling, 92, Nettlehan, 
ltd., Lincoln. [1132 

1.7 X PElt IMENTEIC S Surplus.-2 Ferran it A.F.3 
-1-à transformers, 7/6 each; Burndept amplifier, in 
mahogany cabinet, complete with L.S.5A valve, £4; 
2 L.S.5 valves, 7/6 each; 1 L.S.5A valve, unused. 
12/6.-A. Fitzbrown, Hunts Cross, Liverpool. [1133 

TIaRANDES Ellipticon Loud Speaker, oak cabinet, 
used one month only, £2/15, cost £4115; Cosmos 

valves, S.P.18, green 7/-, S.P.18, red, 4/6; Marconi 
11.F., 4/-; Ferranti 0.P.4C transformer, new, 18/6-
-Tomlinson, Hawthorn Farm, Trent Vale, Stoke-on-
Trent. [1134 

-E X PER Im ENTER'S Surplus.-Valves, condensers, 
transformers, ear., sonic unused; stamp list.-

Blair, 36, Hillhead St., Glasgow, W.2. [1135 

BROWN Microphone Amplifier, new condition, 30/-; 
Western Electric speaker, £2; or best offers.-

49, Queen's Av., Blackall, Midlothian. [1136 

"DYE Push Pull Transformers, 17,6 pair; Seagull 
choke unit, 716; Cosmos R.C. unit, 4/-: 

It.C.210, 6/6; Sterling Junior loud speaker, 25/-; 4 
plug in coils, 250-1,000, 3/6 set; Precision rheostats, 
0-7, 0-15, 0-30, 1/- each; Wireless World, vols. 13, 14, 
15 (bound), 16, 17 (unbound), Modern Wireless, 1„ 2, 
3, (unbound); offers.--Jas. Brown, 26, Cadzow Drive, 

• Cambuslang. 

W ELESS Bargains, all perfect -Ferranti A.F.3 
VV transformer, 13/ -; Cossor lt.C.C.2i0, P.M.1.11.F., 

each; 2 Peto Scott neutralising condensers, 2:-
each; 2 Formo log line condensers, 0.0005, 3/- each; 
I Cyldon 0.0003 Var condenser, 4 6; 2 T.C.C. 2 
odd. condensers, 2/- each; 1 cone speaker in oak 
,-ase, 30/ -.--Wells, 38, Ancaster ltd., Lark Lane. 
I .i verpool. [1140 

TRANSFORMERS. -Igranic 5-I.E. 6 •-; Eureka 
1 Concert Grand, 11/-; Marroni 2-7 to 1, 12 6: 
Lissen pick up with adaptor, 12.-•' 2 0.0005 S.L.F. 
Ormond. 6!-; Amplion A.R.114 De Luxe. 28'..; Amp-
hora cabinette speaker, 25/-; Amplion Junior latest 
attachment, 16 /-; Speravox 50i- cone, 25i-: P.M.4. 
9!-; Cossor R.C. 4-volt, 7/6; Met Vie 2-volt Et'.. 
5,-; all perfect.- Swift, 115, Caistor Park ltd., We-, 
lia,,,, London, E.15. [1152 

W ESTON Radio Set Tester, model 519 (a), cost 
£15, accept £8, only purchased a few months 

ago, guaranteed to be absolutely as new in every 
respect, tests valves when actually working in re-
ceiver, or apart from receiver, besides scores sd other 
tests; buyer must take delivery himself from N.W. 
London-Box 8317, e:a The Wireless World. [1151 

flAIGH'S Mail Order Supply Service.-Guar-
anteed immediate delivery new screen grid 

P.31,14, new detector P.M.4D. and Pentode P.M.24; 
all latest components for Megavox Three ansl all 
Wireless World sets by return, c.o.d.; no substitutes: 
test our service for satisfaction; we are expert radio 
engineers and British Valve Manufacturers' Associa-
tion dealers.-Haigh's, 121, Gordon Rd., Ealing, W.13. 

[1147 

PAIR Everyman Four coils, 15/-: oak pedestal 
cabinet. I8in. wide, 30,'-; Fade cone speaker, 

£3, cost £8; Osrain D.E.L.610, D.E.11.610. 51- each; 
Colombia table grand gramophone, 20 records, 90;-. 
-" Brackenbury,' The Glade, Kingwood, Surrey. 

(1142 

AMATEUR, giving up, offers at half list prices: 
Ferranti 25-1 transformer, Pye 2011 choke, 

L.S.5A, D.E.L. 610, P.M.256, Cossor 610 11.F., 100v. 
Ever-Ready accumulator (charged once), Epoch M.C. 
speaker, low resistance, Varley R.C. unit. 3 Form° 
.0005 '/.C'.; approval; callers after 8 pan.--Tanner, 22. 
Woodsome Rd., N.W.5. [1129 

.3. A MATEUR'S Surplus, as new, about half list prices; 
NORTHERN -£ pick-ups, valves, components; stamped envelope 

for list-BM, W.C.1. [1122 
SCIENTIFIC INDUSTRIES, OWYER-LOWE Intervalve Transformers and 1 
91, VICTORY ROAD, BLACKPOOL. B ditto oscillator coupler, 200-2,000 metres; £2/5 

Bodle, Granville Hotel, 11exhill-on-Ss-1,11. 
r19 

A27 Advertiseineuts for " The Wireless World" are only accepted from firms we believe 

CHEAPER & 
STRONGER than 
the best kinds of Ebonite. 

They are absolutely 
unfadab le and unbreakable 

COLOURS: Brown, black, mahogany, 
also cube and moiré pattern in black. 

SIZES & PRICES 3/16" thick. 

SIZE. 
6x 9' 
7 x 12" 
7 x 14° 
7 x 113° 
7x21° 
x 24" 

8x 12" 

Price each. 
Stand. Malt. 
anisnee ogany. 
2/8 8/2 
4/- 4/10 
4/10 5/8 
8/1 7/1 
7/1 8/4 
8/2 9/5 
4/7 5/5 

SIZE. 

8x 16" 
8x20° 
8x 26" 
8x 30" 
9x 18" 
9x24° 
9 x 30" 

Price each. 
Other MAh• 
finishes ottalq. 
8/3 7/4 
7/9 91-
10/- 11/8 
11/13 13/7 
7/9 9/2 
10,5 12/1 
13'; 15/3 

Order from your dealer or direct from 

GEO. L. SCOTT & CO., LTD., 
Morris House, 60-66, Rochester Row, S.W.1. 

The "ZAMPA" 
Moving Coil 
LOUDSPEAKER 

The '• Zampa " is an entirely British 
instrument, scientifically and soundly 
constructed, and gives absolutely 
natural, crisp and clean reproduction. 
The " Zampa " is a completely 
assembled unit. Current consumption 
is low, being only 0.5 amp. at te volts. 

PRICES. 
To work off 6-volt accumulator or Trickle Charger 
from A.0 Mains, including 4.5 17 6 
step-down Transformer .. 

PERMANENT-MAGNET TYPE, £9 10 0 
includingstep-down Transformer 

The Permanent-magnet type can be worked direct 
off any standard set. 

IVIIC WIRELESS CO.. 
White Horse Place, Market Street, Wellingborough 

to be thoroughly reliable. 
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"UNIBLOC" H.T. 
WET BATTERY FROM 

BALFORDS CYCLE STORES 
on Cash or Deferred Terms. 
flA top of the news that this wonderful battery could be 
lts had on special deferred tsrms, bringing permaneat 
H.T. supply witain the reach of all, a still further 
convenience comes to make the Standard Battery even 
more popular-HALPORDS CYCLE STORES now stock 
and supply all types of the Battery on rasa or deferred 
terms. Simply go to your nearest branch. see the 
battery demonstrated, and secare on exactly the same 
terms as if you were dealing direct with us. 

GE!' YOUR COPY OF THIS FREE BOOK. 
Send now for free booklet which explains in full all you 
want to know. Tae Standard Battery gives a smoother, 
steadier, non-sagging supply of carrent that jouiras 
amazing panty of reception fiat is astonishine,. This 
battery is a boon to all, it recharges itself whilst you sleep. 

DEFERRED TERMS. 

NO DEPOSIT. 

96-Volt Cabinet. complete with 
64 N3. 2 cells. Size 15"x 8"2 8" 
assembled ready for use. 
Cash 22-6-5, or 8 1 down and 
live monthly payments of 8 1. 
No references. No deposit. 
An radio >alms can supply os the same deterred terms as we do. 

DOWN. 

Deferred Terms. 

WET BATTERY CO. 
(The Wet ii.T. Battery (o.) 

(Dept. W.W.) Head Offices, Showrooms and 
Warehouse: 184 - 188, Shaftesbury Avenue, 
(Xt.. New Oxford SI. End). London, W.C.2. 

IM11111.111.1M.B.11111. 

COILS for MULLARD MASTER THREE 

and Home constructors' CIRCUITS. 

ULTRA HIGH EFFICIENCY, 
19-2000 Metres. Special 1000-
2000 coil, PROV. PAT., stops 
that local coming up on loms 
waves (see list). 
200-600 range, special selectivity, 
and strength, 19 metres upwards 
THICK WIRE, wide spacing. 

superb finish on all coils. 
Special long wave 10,6 ; ordinary 
L.W. 86; Broadcast 8 6 ; 1.11 
S.W. 8 6; Bases, as shown, or 
cross pin 2 6. 

LISTS FREE. 
I,EG D. DESII.S 

723511. Manufactured unto Is, 

POSTLETHWAITE Bros., Kinver, Stourbridge. 
Coil specialists since 1922. 

Components, Etc. for Sale.-Contd. 
liCsECKIIA:11 and DISTRICT Wireless Enthusiasts 

should shop at the Universal and be assured 
of civility, practical help, expert advice and service 
after sales; also easy payments il they wish.-See 
below. 
UNIVERSAL Build Receiver= and Parts to Your 
11-, Requirements or to any Published Design. 
UNIVERSAL Rebuild and Modernise Out of Date 

Bets; let us quote you. 

UNIVERSAI. for Moving Coil Speakers; demonstra-
Hone always; 1..T. and H.T. units and all ac-

cessories for moins working. 

UNIVERSAL Will Visit Yon at Home and Put 
Your Set. Right; moderate datives. 

UNIVERSAL Charging Servies is the Best; free 
4..) collection and delivery within reasonable dis-
tance from 
UNIVERSAL, Practical M'ireless Engineers. 20. 
11-) Vit•toria Rid, Peckham, S.E.15 (2 minutes from 
Peckham Rye Station and 'buses).-'Phone: New 
Cress 1653. 
irliON'T Forget-post that order to the Universal, 

the firm for prompt, despatch.-See above. 
[1145 

BARGAINS.-Valves: 1 D.E.5B, 6.6; I D.E.5, 6/6: 
1 B4, 5!-; 2 100,000 Vraley anode mete owes, 

with bases. 4: - each; 1 500,000 R.I. Varley anode re-
sistance, with base, 9,'-•. 2 Peto-Scutt B.B. neutralising 
eindensera, 2;- each; 1 Polar cam vernier condenser, 
6:-; 1 H.F. Waco valve and holder, 5/-; 1 R.I. 
Varley H.P. choke, 5/-; all as new.-Jones, 18, Ben-
jamin Rd., Wrexham. (1116 

PrAlKEN in Excluinge.-Pye 32 long choke. 61-; 
A L.S.5A, 12/6; 15 geld erielern valves, 3/- each; 
poWer, 3/6; miner, 4,9: 2- and 6-sit Ormond S.L.F. 
N.M. .0003, 8/6. Follnwing intuited goods: Eureka 
Kilo, .0005, 7/6; Lewis" Six Pin S. P. aerial and KV. 
with boxes, 7/6 pair; high and low cabinets, 10x7x8, 
well made, solid, oak polished, hinged, 12/-; eme 
speaker cabinets. 14in. hig),. I Oin. wide, well finished, 
mahogany polished square type, 15/, new stock.-
Ryall, 182, Kenningtoit Rd., lamilon. [1126 

VXPERIMENTER'S Surplus-2 A.C./R valves, 11'6 
A;s1 midi; D.E.L. 610, 5:•; Woondroffe ;sick-up. 50/-; 
Marconi alternator, 75v. 8a.. 190 -sa. self-excited. 
30'-.-Webber, 8, Thete,at Av., Bristol. [107U 

MISCELLANEOUS. 

£m. 
ALEXANDER BLACK. The Wireless Doctor, win 

call (London and Home Counties) and cure your 
get; sets iustalled. maintained, and brought up to 
ditto; moving coil speaker, gramophone pick-ups, anti 
H.T. eliminators demonstrated by appoiuttnent.-2a, 
Woodcillo lieuse. N.16 Sloane 5105, or Illissold 3687. 

i 
pASY Payments.-We snpply, liii'easy pay.ine89nitit, 

erinipouents, areessories and sets, any make ; 10% 
down, haMnee spread over 10 itiontlia.-Send list of 
osmirentents to London Radio Supply Cu., 11, Out 
Lane, Loudon. E.C.2. [0097 

/-1.D.E.S. Accumulator Charging Service.-Collect ion 
1,.." and delivery in 5 mile radius of Croydon; send 
for particulars to Croydon and District Electric Ser-
vice, Dept. X., 98, Cherry Orehard Rd.. Croydon. 

[10 10 

Opportunith,s.-.This is a hook you 
AU moot not miss; it eintains l,ii Iliitot artieles 
Prof. A. M. Low, our employment superintendent., its... 
shows bow to pass A.31.1.31ech.E., A.M.1.C.E.. 
A.51.T.A.E., A.M.I.E.E.. Matric., C. and D., and 
(IPA, exams.' and outlines over 60 home study 
courses in all branches of engineering; send for free 
ropy to-day (state subject or exam); we alone guaran-
tee no pass, no fee.-British Institute of Engineering 
Technology, 87, Shakespeare House, Leicester Sq., Lon-
.on. [9834 

»ADD) Doctor, faulty sets quickly cured; moderate 
111, charges; adsice on battery eliminators, screened 
valve sets, etc.-Morley. 18, Grangemill Rd., Catford. 

[1040 

QTEEf. Aerial Masle.-Why not improve on that un-
aighitly'aooslets pole ere the winter conies. in sec-

tions, 201t. 8;9, 28ft. 11. 9, 3611. 17/-' with wire 
stays, eye and joining bolts.-Particulars from Selmor 
[Room 42). 24, Paternoster Row. E.C.4. City 3112. 

[1051 

L Labtls Enable Yon to Record Neatly and Accur-
OG ately All the Stations You Hear, and to find them 

again with the minimum of trouble: 60 pu-t free for 
1/2.-Craven, 14, Brook Av., Wembley. [1057 

YOUlt 01.1 Apparatus Taken in Part 'Payment 
tor Latest Type; sec our advert. iii edam's 

Iteeeivers luir 8,110.-Sehintific 11,•selopment Co.. 51. 
Fishergate, Preston. [0229 

" MODERN Wireless." 41 (Tildes, 10,6: boxwood. 
1U 561h., 10/6; treadle lathe, back geared, slid.' 

rest. churks, etc.. £8/10; petrol engine, conical water. 
cooled bead, 3,3 stroke. £3/5: dynaran. Smith's. 12 
volt 8-amp.. £2 15; Exide accumulators. Inn ami,. 
hours, teak cases, lead lined, 4 only. 10/6 each; port-
able billiard table, 51t. 4in.x2ft. 10in slate bed, new 
,loth and cushions, £6; all above packed, free on 
sail; further particulars with plea•nre.-Bridle. U[91118g7. 
ion, Berks. 10 

Mention of " The Wireless World," when writing to advertisers, will ensure 

FOR ADJUSTMENT AND ASSEMBLY 
gheA 

ATAL4NTA. 
SCREW-DRIVER 

Patent No, 194410 OMB, 

Special Wireless Model 
with three box spanners (as 
illustrated) for 2, 4 and 6 B.A. 3/. 
nuts. These fit on the flat of 
the blade and are excellera thela 
for nuts in awkward places. 

Mechanic's Electrician's 
Model Model 

N.. (5 .n., is with insulated han-
dle of Bakelite. 

r\ °' 2 (7 n 2,- No. ) (8') .. 4 - 
No. 3(8r) 2/6 No. 2 (9") 4 6 

Post free at list prices. 

The Blade Never Slips 
out of the screw slot, the handle 
remains stationary in the palm 
of the ha Id, turning is effected by 
fingers on the knurled ring below. 

Nothing to go wrong. 
Ask your dealer or send P.O. to 

ATALANTA, LTD. [Dept g,2 
14, ErIxton Road, Load«. ILWA 

i1/01, Brixton 2110. 

3,000 SOLD 

WIRELESS 

COMPONENTS 
Govi UNECeuALLE0 SERVICE 

Henn ter FREE COPY of 
SPECIAL EIMEITIOX EDITION 

NEW EDITION T999. 
j With Illustrations. Judi ho c med. on-

tain, all I he best rakes for this 111.1.11)11. 
Trade leaelelriee Solicit-4. 

J. H. TAYLOR & CO. 
2, RADIO HOUSE, 

M At 'AULAY ST., HUDDERSFIELD 

EVERY MONTH 
THE SUPER 

POWER WAVE 

COLLECTOR 

PRICE 

Post 
I. re,' 

r6 

N' 

A 

nt, 
Sow that he 
long days ate 

he' e 
SUPERAETEMIE• 

I, ben you go t luau, 
It in the uutstatidit, 

newly invented we, • 
idlettor which repine,. 

11,1. old and incillehnt 1/11111 , 

All continental stations will 
non Inn In smartly ,In a.ualve -et ... 

You ran also hang II rtuponntenne" 
»nu where Indoors and II ih .1/1111111,111 

11 It:wadable, Over 1,...,0000 acre S011 
F awn, lent year. 

Ord front 3011,11.1, 'fluent front 

PIÉNY 
317. MOH HOLBOET LOND311.W.C.1 

g., ro 'oil. 1,, in is 'nut, 

igUPER ITEMME 
prompt attention A28 
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No. RD 29. 
WALL PLUG. 

Solid Ebonite. Highly 
Finished. Perfect Insulation. 
Two size plugs and sockets 
so that it is im-
possible to insert 
plugs in reverse .. 

Or by insured post 2 
ii••••• 

No. RD 39. 
Pull-and-Push Switch. 
Robust construction. Definite 
and "oft" positions. No shaking. 
Perfect contacts. Terminals for easy 
fitting. - - - Price 
Or by insured post 1/6. 

1/3 
Sole Makers: 

D.A3NIEWEL PEN CO., LTD. 
Radio Dept. 44, 

21/2, Great Sutton St, London, E.0.1 
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A FINISHED CABINET, The 
ASSEMBLEDWITHOUT New 

NAILS OR SCREWS in Idea 

IN 3 MINUTES • Cabinets 
The" DORIC" Cabinet in.ets the demand of wireless con-
structors for a really good housing for their sets. An accurately 
made and superbly finished cabinet carefully constructed by 
skilled men. It possesses a great advantage over other cabinets 
in that it is built in sections and can be put together in e few 
minutes (no nails or screws requirA) to form a perfectly rigid 
and handsome cabinet. This minimises risk of damage in 
transit as it packs flat in a card box to be sent by post. 
Cabinets to suit any circuit. 

FRENCH POLISHED MAHOGANY OR OAK WITH 
HINGED LIDS. 

, 

- 

Ill 

...z.:-_ 

PRICES—Loose 
Board included: 
Panel Depth Price Panel Depth Price 

12" x 7" x 7 211'- net 18" x 7' x 10" 301- net 
16"x 7" a 9' 27:6 ,, 21" x 7" a r 33 '-- „ 
Portage 1,'- evita, Cash with order or C.O.D. 

Other sizes at proportionate prices. 

Trade enquiries . Quotations given for 
welcomed. Special Cabinets. 

MANUFACTURED ONLY BY 

Thomas O'Brien Ltd., slater st., Seel St., Liverpool. 

PAREX 
MEGAVOX 3 

UNTARNISHABLE 

COPPER SCREENS 
Highly poll 2Sel And mottled. 

6/6 
S /or ALL Circuits 

E PAROUSSI, 
10, Featherstone Baildialt. Iiiii a stS srs. Lillis W .0.1. 

Miscellaneous.—Contd, 

BATTERIES Direct, a saving of 40 X.-60-volt, 6/3; 
108-volt, 10/11; postage 9,1. and 1/. respectively,• 

British throughout.. and fully guaranteed; super and 
treble capacity also stocked.-The Johnson Engineering 
Co., Dept. W.W., 86, Great Portland St., W.I. [1074 

GENTLENIAN Wishes- Dispose Interesting Spare 
Time Business, making wireless article at home, 

complete kit tools, stork, stationery. etc., value about 
£10, excellent condition; accept £3/10. or roidoe6r8; 

p stam for particulars.-Box 8225, c, o The Wit, leso 
World. (1068 

Plating at Home.-With my new invention 
you can really silver plate blase taps, medals, 

brooches, coins, vases, roils. watch chains, door knobs. 
cutlery, cycle fittings, and a thousand other metal 
articles in every home; trial will convince; liberal 
outfit I 6.-Spahis, 2, Sydney Terrace, Lancaster. 

[9752 
QCOTT SESSIONS and Co., Great Britain's Radio 

Doctors.-Sets repaired, constructed, rebuilt. mod_ 
ernised, expert workmanship guaranteed: experienced 
engineers sent to any part London and environs by 
appointment.-'Phone : alount view 8424. Ealliwik 
Parade, NI uswell Hill, N.10. 19951 
" VNGINEER1N0 OPPORTUNITIES."-This is a 

bosk you must not miss; it contains brilliant 
articles by Prof. A. M. Low, our employment super-
intendent. etc.. shows how to pass A.111.1.111ech.E., 
A.M.I.C.E., A.M.I.A.E., A.M.I.E.E.. !Metric., C. and 
G., G.P.O. examinations, and outlines over 60 home 
study courses in all branches of engineering; send fer 
free copy to-day (state subject or examination); we 
alone guarantee no pass, no fee.-British Institute of 
Engineering Technology, 87, Shakespeare House. 
Leicester Sq., London. 

PATENT AGENTS. 
ATENTS end Trade Marks, British and foreign.-
Gee and Co. (11. T. P. Gee, Member R.S.G.B. 

and A.M.I.R.E.), 51-52, Chancery Lane, London, W.C.2. 
'Phone: Holborn 1525. [0001 

INC'S PATENT AGENCY. I.td. (B. T. King, 
Registered Patent Agent, (.IL, U.S.. and Can.. 

--Free adviee handbook and ernsultations; 40 years' 
referentes.- 146a, Queen Victoria St., London, E C.4. 

[0002 
FREE.-Inventor's Guitle on Pa tents.-Chat win, 

253 (W.), Gray's Inn Rd., London, W.C. (1158 

REPAIRS. 
A l.EXANDER BLACK, the wireless doctor s'- ta 

and modernised.- Details under . 
ellaneous. (9991 
11WELVE Months' Guarantee Accompanies All Our 

Repairs: any make of L.P. transformer, head-
phones, or lond-speaker repaired mid despatelied within 
48 hours; 41-, poet free; don't discard it blunt Out: 
ternis to trade.-Trausformer Repair Co. (Dept. Vi.'. 
214. High SL. Colliers Wood, S.W.19. (0 011 

ucl ARANTEE Repairs by Experts.-Lo-speak0e11 
rs ,  ,headphones. pick-ups, any make or type re. 

wound, remagnetised and adjusted, post free, 4/-; 
L.F. transformers and chokes rewound. from 4/. , post 
free.- Iluwell, 42, Fotheringham Rd., Enfield, Middle-
ex. 11106 

WANTED. 
TANTED, Superbe. Kit, Liberty preferred; low 

1T price.-Box 8305, c/o The Wireless World. [1096 

CYLDON limos Condensers. 6-volt sereened crud 
valves, And loud-speaker required.-78, Coiling-

.00t1 St., BlackIriars, SEl. [1109 

EXCHANGE. 

"" 4 RED DIAMOND 17°Lirt Lve.Arerieis.Taeli àver1;.artin nige:= 280 
Receivers for Sale.-Scientifie Development Ce.. 51. COMPONENTS I Fislkergate. Preston. 10230 

N (`I 3e 1 almost Rute 
wireless exchanges invited, or sell. Peter, 78, Coiling. 
wood St., Blarkfriars, S.E.1. [1110 

SITUATIONS VACANT. 
XV IR EI.F.SS Operating Appointments Assured; 
VV short qualifying course't, day. evening; fees pay-

able after appointment for boarding students; Morse 
classes.-Manager. Wireless School, 21, Manor Gar-
dens London, N.7. North 3694. 19902 

SITUATIONS WANTED. 

ADVERTISElt (s-tunal, desiring to improve posi-
tion, seeks situation where chance of progressing. 

sound practial knowledge of modern radio apparatus. 
3 years with Weet Km' firm constructing, lepairing 
and installing sets of all types. --G. Robins, 286. %S'al. 
worth Rd., S.E.17. [1048 
-VIRST Class Shorthand Typist Seeks Change. good 

service correspondent, then ouch I:nowt...let of 
wireless technical term, and all secretarial duti.s.--
Box 8307, ‘./0 The Wireless World. [1094 

yOUNG Man (24), A.C.O.1 (Radio). 5 years' wire-
less and electrical exi.erience. desires situation 

with prospects.-Write Box 8300, 7'he Wireless 
World. [1088 

ADVERTISER (29) will Assist with Demonstratien. 
. installation repairs wireless apparatus in spai e 

time, ex Marconi operator, hilly esperierwed; in or 
near !melon -Box 8226 c/o The II irt/tag World 

[1043 

Wireless World" are only accepted from firms we 
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" riCalliV 
H.F. CHOKE 

\ le \-- Did you see it at Olympia? 
Visitors were surprised that 
such a low priced Choke was 
so well designed and con-
structed. Put one in your 
set and you will be even 
more surprised at the 
excellence of its quality. 

 51 

ee. 

LEADS 

M.B. 

3/6 
NORMAN HUNTLY 
36, Clerkenwell Green 

London. E.C.1. 
'Phone 

Plmken 11 

believe to be thoroughly reltable 
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Situations Wanted.—Contd. 

.vV IREI.F.SS Engineer, 22, first class P.M.G. (1925), 
18 months' sea experience, 16 months in retail 

busMess, repairing, testing and installing all types 
receivers—Box 8314, cio The Wireless World. [1144 

A MATEUR, with 5 years' self-acquired knowledge of 
wireless, requires situation, anything; age 22.— 

Box 8316, cio The Wireless World. ! 1114 

ADVERTISER. 28, public school education. melts 
progressive post, sound theoretical knowledge aim 

8 years' practical experience with modern receiver, 
and components, keen and ambitious. -Box 8315. e o 
Tlie Wireless World [1143 

BOORS, INSTRUCTION, ETC. 
tieTEP by Step Wireless, :a complete course of the 
1'_ J theory of electricity in relation to the prttethnl 
th-sign of wireless apparatus, eliminators, eireuits, etc., 
with extracts from a designer's notebook giving up-to-
date practical applications; issued weekly, send 11- p.o, 
tor first 4 weeks.—Clifford Presslaud, A.M.I.E.E. Eng. 
I sept. W.W.. Hampton-on-Thames. 1019g 

I3AROMES -47 " Modern W Ja nuarY • 
1924, to December, 1927, as tew, 22!-; 52 

• Wireless World." January, 1927, to December, 1927, 
4i-; 26 "Wireless Constructor," November, 1924, to 
December, 1926, 4!-; offers or exchanges considered, 
carriage paid.—Myers. Airedale Rd., Woodlesfied. 
Leeds. [1072 

P REPAIRS 
Any make of L.F. Transformer, Loudspeaker 
or headphones repaired and dispatched within 
48 HOURS—TWELVE MONTHS GUARANTEE 
with each repair. 4,- Post free. 

Terms to Trade. 

TRANSFORMER REPAIR CO., 
Dept. W. 

hi 214, HIgh Street, Colliers Wood, London, 4.W.1941 

w
 

ig
.I
mi
it
e.
im
me
u.
mi
lu
II
mM
uM
mI
il
Ni
 "Use ETON and avoid eaten CELLS." 

Eton Prannry H. I, Battery. il, l orous 
Cells. SI and 52 Sac Cells. All complete. 

1-cell 6-cell 12-cell 30-cell 
Pl 61d. .. 3/3 •. 5/9 I4/-
SI 6d. .. 3/. • . 5/3 : 12/-
52 4id .. 2/8 3/13 .. 9/3 

Feed lid. stamp for booklet giving full 
particulars to r— 
THE ETON GLASS BATTERY CO.. 
46 St. Mary's Road, LEYTON. E.13. 

e.-. 

ti 

Ask for— 
The I\ ITI-10 

PRODUCTS • 

STEEL CABINETS 
ELIMINATOR CASES 
ALUMINIUM PANELS 
Finished in imitation Wood 
and other unique Finishes. 

SEND FOR 
LIST & PRICES 

Makers :— 

RITHERDON esg CO., L td., 

North Bridge Mill, Deansgate, 

BOLTON 

immilmummimilmmummi 

AL 
IRELEss  

CiTheWIRELESS ENGINEER. 

Monthly 
2s. 6d. 

net. 

Books, Instruction, Etc.—Contd., " THE A.B.C. of the Stmerhet," by Mr. Ckinde• T. 
Lyons, MERE.. 88 pago, 1? explanatory am 

grams or photographs, and including complet, 
scheundie and point-to-point wiring plan ot the: faucon 
'Evening Chronicle" 8-valte superheterodyne re 
miter. The only book of lts kind at present it 
exiitsuee; lecentl/ described by the Editor of 
Wirele ,, World" Us " A fascinating booklet. . 
A latch dreeription cf the operation of the superhel 
reecitec. . . With constructional details und useth 
hints uud for the noise constructor."—Only ticl. COW: 
Wets, poet irse, from Claude Lyons, Ltd. gi.R. 
Parts!, 76, (Haan St., Liverpool. 113189 
IXTET H.T. Batteries are now a proved success, 
vs write for new illustrated booklet, giving C01... 
and method of building and maintaining, free; men-. 
tion paper—Taylor, 57, Studley Rd., Stockwell. Lou. 
don. [007'r 

o 

LI 
as used 

IS rïi's 

b9 Ifie 

IS THE BEST FOR TUNING COILS 
AND H.F. TRANSFORMERS. 

Each individual strand is silk covered, with an 
overall cover ng of .ilk. All other size, supplied. 

20 yds. 4-6 I 50 ycle  10 - 
25 yds. 5,6 I 60 yds. . 12 - 

Trade Terms on application. 
P. ORMISTON & SONS, LTD., 

, 79, Clerkeowell Road, London, E.C.I. 
- - -  

BUSH HOUSE 
33 SHUDEBILL & 40 DEANSJATE, 

MANCHESTER 

for Gramophones, Motors, Tone-Arms, 
Horns, Sound Boxes, Needles. Records 

and Cabinets. Send for list. 

Build your own Gramophone NOW 

ammonium THE VALVE HOLDER THAT IS PERFECT!! 
WORLD PATENT INTERRUPTED MESH SUSPENSION. 

We GUARANTEE these holders to be a revelation 
both in regard to performance and quality, and ask 
you to test them against any other. If you are not 
satisfied we will refund your money, less postage. 
OUR DIRECT TO THE PUBLIC POLICY enables us to 
sell al 2/3 rasa POST FREE milk P.O. remittance or C.O.D. 
charge extra. 

NO SPRINGS. 
NO RUBBER USED. 

YOUR FIRST STEPS IN 
WIRELESS SB.pPÓWK 

Price 9d. By Post I Id. 

From ILIFFE & SONS LIMITED, Dorset House, 
Tudor Street, London, E.C.4, and leading booksellers. 

NV-W-14. 

Matt, Semi-Polished Mahogany. Hand-

Polished, Cube (Reg No 737148). 

Sole Manalorturers: 
H. B. POTTER & CO. Ltd., Station 
Buildings ROCHDALE. 'Phone: 3485. 

World," when willing to advertisers, loll: ensure prompt attention. Mention of " The Wireless 

/ 1.11 Nrr ANNOY L.T. uNrr ‘ I ncorpo r a tin s 

A.C. Receivers. N o MAINS SUPPLY UNITS For Multi-valve West i n." h ous e 
are perfectly insulated to there Metal +(edifiers 

valves required. No expensive is no danger of shock.. 7 days 21.4 aomrpfe.voNlotsua! 
free trial against cash. . 

re pis ce in enta. Guaranteed for twelve moothg: Write or newals or atten-
Components from phone for Ilste Streatham sm. non. Complete 

TULSEMERE MANFG. CO., units from 
47/6 Tulsemere Rd., West Norwood, S.E.27 47/6 

THE PERFECT 
EBONITE 
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THE 

IX-ONEMETER 
lie ideal Eliminimeter, and has well earned its 

-le of THE ROLLS-ROYCE OF RADIO 
TESTERS." 

'There was nothing at the Radio Show to touch it. 

H.T. ACCUMULATORS at Dry Cell prices, but wit 
100 times the output. 1,000 Milliamp.-hour size, 30 
10,- 60 v., 19/6; 90 v.. 29 - ; 120 v., 39, - ; 150 v•• 

180 v., 58,'. ; all will plug Tappings for any voltage-
MOVING COIL Loud Speakers. Newest design and 
very compact for building in cabinet. Wonderfully true 
reproduction and huge volume. 6 volts or 220 volts, 
ready for use, £4 19 6, or kit to essembie. £3 10s. 
New 1919 Model" VIOLINA" CABINET Loud Speaker, 
with improved Viola unit. Mahogany or walnut. Beauti-
ful tone. List £5 5'-. Sale, 25!.. 
RECEIVERS. Our new list contains particulars of all 
types, 1 valve to 7 valve sets. Prices from 22, 6, and many 
bargains which cannot be repeated. 

A.C. to D.C. BATTERY 
CHARGERS. Work off 
lampholder and charge a 2-. 
4-, or 6-volt battery up to 
6 amps. max. Sale at half- •• 
price, £2 10s. Larger type 
for 12-volt Car Cells, £4. Both  
fitted plug, cord and C.Z. 
Ammeter. Limited number of :?. 
these bargain sets available. 

ELECTRIC. Electric Hot and Cold Hair Blowers. 30'.. 
Flat Irons, 10 -. Electric Two-plate Cooker, 12'-. Single In 
Hotplates, 76 and Immersion Heaters (with plug 
and cord), Ediswan, 5,'-. Fine Cabinet set Home Massage •• 
Vibrator. Cost £4. Brand new 25 6. Electric Soldering 
Irons, all sizes, from 7 6 to 15 -. Glass Boring Outfits 
for lead-in holes in window. 10,6. Cinema Arc Lamps, 60 
Powerful Projectors with lenses and fitted 100-watt gas-
filled focus lamp, 39 6. 24 in. by 22 in. Telescope, fitted 
six lenses, 17 6. Torpedo Type Spring-driven Gyro-
sco s, 15 -. Neon Tubes. 2 6. Holders. 8d. Osram 
B.. Power Valves, 8;13. Selenium Cells up to 220 volts, 
ratio 30-1, 15,-. Double Scale Taylor-Hobson Protractors 
for marking discs, 5 6. 3-valve Amplifiers, 50'-. AC. or 
D.C. Motors for Disc Drive, 35 -. Wonderful 200-watt  
Alternators, Watford A.C. self-exciting. Cost £30. Great II 
bargain, £3. As used by Baird. Ediswan Pointolite, 50 

We carry large stocks and can supply many lines 
advertised at bargain prices. If you cannot call at 
our show-rooms, send 4d. for our elaborately illus-
trated catalogue to 

ELECTRADIX RADIOS, 
218, Upper Thames Stre2t, E.C.4-

'Phone : City 0191. 

FLASH-
LIGHTS d  
RADIO 

"S'Ire<e:R7T 
THIS PROFITABLE 
BUSINESS TO-DAY 

CAWLEY 
Send for NETT 
Wholesale Lists. 

FLASH LAMP AND 
RADIO SPECIALIST, 

14, PETER STREET, ST. HELENS, LANCS. 

611111111111190111119111.11119111/11~mmoimige 

EBONITE 
BUSHES 
Orders under 1 - 
send 11d. Postage 
NUMBER o 1 2 
Hole in Rush GliA, 411A, 211A. 
Price each : Id. Id. Id. ltd. 2d. 24. 2d. 

(Complete Lb( of rim. free on application.) 
DAREN RADIO CO., 

Waldram Rd.. Forest Hut London, S.E.23. 

  TRADE SUPPLIED   

FOR MOUNTING ON 
METAL OR WOOD. 

PERFECT 
INSULATION 
Two required 
for each hole. 

3 4 5 6 
/". 1,.', r 7 or 

•• 

Sold within 
11 an Hour! 

.11 

I! 

"The FERRANTI was 
sold within an hour of the 
publishing of the paper, 
and I have had to refuse 
several offers since. This 
speaks worlds for 'The 

4 Wireless World." 
D. IL TETLEY, 

I, Palace Gate. 

Kensington, W.8. 

Later: 
"1 have had most satis-
factory results every time 
I have used your paper 
for advertisements." 
sv.w.ho 

weeewee&eeceet4 

"Immediate 
Sales!" 

\ n extract from a letter of a recent 
advertiser in " The Wireless World 

" I shall be obliged if you 
will kindly insert the en-
closed advertisement in your 
" Components for Sale 
column. 

My last advertisement 
produced immediate sales 
to the tune of £8, which I 
regard as very satisfactory." 

C. Forbes, 
63, Warwick Gardens, 
London, W.1.4. 

71 
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WET H.T. BATTERIES 
Solve all H.T. trouble,. 

SELF-CHARGING. SILENT, ECONOMICAL. 

JARS (waxed) 21' x 1!' sp., 13 doe. 
Zinca. New type. lid. doz. SACS 1,2 dos, 

Rample doz. (18 rolls), complete with beads 
and electrolyte. 4.3, poet ed. Sample soft. 
6d. Illus. booklet free. Hameln list free. 

AMPLIFIERS, 30', 2-VALVE SET , £4. 

G. TAYLOR, 57, Studley Road, 
  Stockwell, London. 

Supplied trith terminal,' 
on rectifier output aide 
or frith MO.' HIM, and 
raternmeketed platform 
reeuly to Maned and wire) 
op. Mar e•ollmre 
orderino. 

D.F.M. RADIO, 14, 
'Phon : 

SCREENED 
A.C. MAINS 

TRANSFORM ER 

for nniking your own Full Wave 
Eliminator. with extra L.T. 
minding for heating A.C. 
..eiv(ng valves, such as COMM. 

• 

:standard Input 200.220. and 
210-240v. 40-1U1) cycles. Rieti' 
heu  A.C. output tp.15g 13 valve 
Soma. at. 180e. approx. Rect. 
output 5v. 2 amps. L.T. 

AA'. for A.C. receiving valves, 
à amps. Si'. 

Lacy Rd.. Putney, S.W.15 
!,,,,nev 470o. 

THE ST()RAN DUAL AERIAL TUNER 
250 600 —1,000 2,500 METRE. 

Panel Mounting. One-hole Fixing. POST 

From B.B.C. to 5XX by a push 17/6 switch. 3 - valve circuit free. 

Trade invited—Send for lists. FREE 

STOREY BROS. & Co, CHURCH ST., RUNCORN 

Cut your mount from 

D.M. SQUARE SKINS 
the best diaphragm mounts for 

COIL DRIVEN LOUD SPEAKERS 
Selected skin specially dressed — thin, uniform 
textured, supple and evenly elastic. Non-resonant 
and non-perishable. 
Specially recommended by The Wireless World" in 
their article on Coil Ornen LondSpeakers, Sept. 28th. 

9 ins. square. 2 6 post free. 

GEORGE 8c CO. 
Make, nt tar all atrnlo, parpoxr, 

21A, NOEL ST., LONDON, W.1, " 

A31 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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INDEX TO ADVERTISEMENTS. 
EV1E 

Accumulator/ Elite   38 
A.F.A. Accumulators. Ltd. .... Cover i. and p. 6 
American Hard Rubber Co., Ltd.   44 
Artie Fine It Elec. Mani. Co.. Ltd.   52 
Ashton, H.   53 
Atalanta, Ltd.   50 

B. & .1. Wireless Co.   41 
Baker's " fielhurst'• Radio   21 
Bedford Electrical & Radio Co., Ltd.   22 
Benjamin Electric Co., Ltd.   22 
Bird, Sydney S., & Sons ... .... ... . Cover L 
Bowyer-Lowe Co.. Ltd.  ,  19 
Brasse, Ltd.   34 
Bristol Wireless Co. rig 
Britannia Reproducers   26 
Britannia Rubber & Kamptialicon Co., Ltd.   34 
British Battery Co.   49 
British General Mani. Co., Ltd.   39 
British Thomson-Houston Co., Ltd... 25 and 33 
Brownie Wireless Co. (G. B.), Ltd. .. ..   42 
Bulgin, A. F., St Co   46 
Bullphone, Ltd.   8 
Bitrndept Wireless, Ltd. .... ...   13 
Burton, C. F. & II. ,   27 
Btu& House   52 

Carborundum Co.. Ltd.   19 and 34 
Cawley. W.   53 
Christie, James, & Sons, I...d.   41 
Clarke, A. V.   42 
Clarke, II., & Co. (Manchester). Ltd... Cover i. 
Colvern, Ltd.   37 

Coripetliaon Page   , 

Cora«, A. C., Ltd.   Cover I. and p. 24 
County Chemical Co., Ltd.   48 
Croxsonia Co.   48 
Cutters & Tools Ltd. 

53 
12 

  50 

• 
Darex Radio Co. 
Day, Will, Ltd. 
Diény, Paul 
Dubilier Condenser Co. (1925), Ltd.   

22, 35, 36, and 39 
D.F.M. Radio   53 
DX. Coils, Ltd.   12 

Eastick, J. J.. 6, Sons   47 
Edison Swan Electric Co.. Ltd.   7 
Electradix Radios   53 
Electron Co., Ltd.   29 
Elliott, E.   34 
Epoch Electrical Society, Ltd.   43 
Ericsson Telephone... Ltd.   6 
Eton Glass Battery Co.   52 

38 Exact Matit. 

l' ,liE 

Ferranti, Lid.   9 
Flexible Electric Cords; Ltd.   41 
Formo Co.   

Gambrel' Radio, Ltd.   45 
Garnett. Whiteley & Co., Ltd.   11 
General Electric Co I.td   14 & 23 
George & Cu.   53 
Good-mans   16 

Hart Bros. Electrical Mard.,Co., Ltd. ...   32 
Hayward & Towell, Ltd.   34 
Henderson, W. J., & Co., Ltd.   14 
Holland, G. 8.   34 
Holzman, L..   14 
Hunt, A. 11, Ltd.   46 & 47 
H unt ly, Norman   51 

Igranie Electric Co.. Ltd.   17 
Impex Elec.   

Jewel Pen Co.. Ltd.   SI 
Jones & Stewart ..   21 

Laker, John. k James Co., Ltd.   
Lamplugh. S. A., Ltd.   30 
Lang & Squire, Ltd.   
Lawrence 4, Hull   
Leetro Line, Ltd.   28 
Lever, Eric J. (Trix), Ltd.   48 
Lewis, S. W.. k Co., Ltd.   37 
Liaenin Wireless Co.   36 
Liverpool Radio Supplies   48 
Lock, W. & T.   30 
Loewe Radio Co.. Ltd.   21 
London Electric Wire Co. & Smiths, Ltd.   20 
London Radio Supply Cp.   
Lyons, Claude, Ltd.   45 

Mareeniphone Co., Ltd. .. .......... ...... Cover iv. 
Melhuish, C. I).   ,  41 
Metro-Vick Supplies, Ltd.   
Mie Wireless Cu.   49 
Miscellaneous Trading Co.   36 
ML Magneto Synd., Ltd.   45 
Morris, J. R.   42 
M.P.A. Wireless, Ltd.   2 
Mollard Wireless Service Co., Ltd.   1 

Northern Scientific Industries   49 

O'Brien, Thos.. Ltd. 
Oldham & Son, Ltd.   Cover iii. 
Ormiston, P., & Sons   52 

Pa rou E.   
Partridge & Mee, Ltd.' 
Perseni 

51 

51 
33 

eté 
Peto Scott Co., Ltd.   
Pochin, E. Arnold, & Bro.   
Porter, C. J.   4 
Postlet hwaite Bros.   50 
Potter, It. B.. & Co., Ltd.   52 
Premier Accumulator Co., 1921, Ltd.   35 
P.R. Valves   37 

Radii Ile Co, Ltd.   44 
Regent Radio Supply Co.   10 
Rialton Radio   
R. I. & Varley. Ltd.   31 
Ripaults, Ltd.   
Ritherdon & Co., Ltd.   52 
Rooke Bros., Ltd.   
Rothermel Corpn., Ltd.   15 

Scientific Supply Stores   
Scott, G. L., & Co.. Ltd.   49 
Sheffield Magnet Co.   10 
Siemens Bros. & Co.. Ltd.   Coyl I II. 

Silent Electrical Instrument Ltd   51 
Simmonds Bros.     38 
Six-Sixty Radio Co.   29 
Stapleton. A. W.   48 
Star Engineering Co.   37 
Storey Bros.   53 
St. Mary's Motor Co.   16 
8tratten di Co., Ltd.   18 

Tant, W. H., & Co., Ltd.   34 
Taylor, G.   53 
Taylor. .1. H., k Co.   50 
Telegraph Condenser Co., Ltd.   18 
Tel›en Ele.•trie Co., Ltd.   2 
Thompson & Co.   
Tonex Co.     20 
Transformer Repair Co     52 
Trelleborg Ebonite Works. Ltd.>   34 
Tudor Accumulator Co., Ltd.   16 
Tulsemere Maul. Co.   52 

Voltron Co., Ltd.   28 

Ward & Goldstone, Ltd.   36 
Watmel Wireless Co., Ltd.   19 
Westinghouse Brake á Saxby Signal Co , 

Ltd.   26 
Wet H.T. Battery Co.   50 
White Bros. & Jacobs, I.td.   
Whiteley, Boneham & Co., Ltd.   12 
Wilkins di Wright, Ltd.   32 
Williams di. Moffat, Ltd.   8 & 54 
Wingrove & Rogers, Ltd.   38 
Wright .Si W..iire, Ltd.   39 

CONDENSERS 
"IN EVERY SENSE 

A PRECISION JOB" 

= ENTIRELY NEW = 
Piain-- ungeared type. Model t. 
Log Law Tuning. All Nickel' 
plata and Aluminium. Spindle 
carried on 2 full ball races. 
Panel Mounting — Single hole 
fixing or Baseboard Mounting. 
Can be GANGED. r Spindle 
to fit vernier dials. Cover (of 
ivorine) around fixed vanes gives 
entire protection from accumula-
tion of dust. Another addition 
to the Floating Feeling range, 
as regards action. 

The Condenser that visitors 
to the Exhibition took 
away with them. 

'WILLIAMS dig MOFFAT LTD 
Ladypool Road Sparkbrook 

0005 

0003 

6P6 
6'3 

Catalogues of our 
Full Range upon 

application. 

BIRMINGHAM 
Mi• 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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SCREENED GRID VALVE AS DETECTOR 

AND 
RADIO REVIEW 

Wednesday, 43‘o,ber 10t 

DISTAPII%e. 

PUT NEW LIFE 
INTO YOUR RECEIVER 

WHITELINE 
VALVE HOLDER 

PRICE 1/9 

e--•a thousand 
s at 

S le MET-VICK 

at) t. on Page 3 

• 
THAT IS ALLYOU 
NEED KNOW OF 
A CONDENSER 

No. 476. Vol. XXIII. No. 15. Copyright. Kegtskred as a Newspaper 
for irallS11115$1011 III ale United Kingdom. 
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Don't let that local station 
interfere with your reception 
at the expense of a first-class 
programme. Equip your 
receiver with a LEWCOS 
Wavetrap. You can fit it 
in a few seconds without 
disturbing your set—and 
the results will astound you. 

Obtainable through all 
Radio dealers. Full particu-
lars with each unit. 

THE LEWCOS WAVE TRAP 

TO AERIAL 

TERMINAL OF SET 

AERIAL 

LEAD IN WIRE 

REGD. 

Wavetrap 
PRICE 13/6 EACH 

THE 

LONDON ELECTRIC WIRE 
COMPANY and SMITHS, 

LIMITED. 
Church Rd.,LEYTON, London, E.I0 

Phone: Walthamstoto 2531. 
'Grams: Lewcos, Phone, London. 

MAKE YOUR 
OWN 

CONE SPEAKER 
The New Wonder 
" Nightingale" 

CONE UNIT 
kxactly as fitted to our 
Cabinet Cone Speaker 
G teed to give results 
equal to the most expensive 
Loud Speakers yet made. 

Full constructional de-
tails with each unit. 

GRAMOPHONE 
ATTACHMENT 

Reduced from 32/6 to 16/. 
solely as an advertisement 
for the famous Bullphone 
Nightingale Loud Speakers. 
Cobalt Magnet guaranteed 
for all time. 

With 4-inch Diaphragm. 

Instantly converts your Own 
Gramophone into a full power 
Loud Speaker, giving s wealth of 
nure undistorted volume which must 
In heard to be believed 

BUY ON 
EASY 
TERMS 

I)E LUXE 
eseb or 6/. deposit 

/ and 12 monthly ',eV.. 
ments of 5/-

2 I ins, high, t. ali 
4 • inch Bell, 
illahogany 
jitic I, cri, with 
plalcilarm 
and stand 

BAKELITE 

NIGHTINGALE CONCERT 
SUPREME 

SUPER 
(Ain hi weed I ree /roni metallic 

resonance. 

6 p!, o rdeposit 
TEandRM1 

r t hlY payments .tt 

D eecysd NOW! 

Obtainable from your Local Dealer or direct front - 

BULIMIONE 
38. HOLYWELL LANE. LONDON 

E C. 2 

PUG TI 'ALE SPEAKERS 

Mention 'hie Wireless ll'or/d." when writing to advertisers, will ensure prompt attention. 
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Tone — the character of a sound . .. quality . . . 
harmony . . . light and shade . . . 
Yoú realise how true a description that is as soon as you 
put Mullard 1929 P.M. Radio Valves in your Receiver. 
Then it is that your radio takes on character—and tone 
—only equalled by the original performance itself. 
Th c secret of the remarkable tone you enjoy with 
Mullard Valves is in the wonderful 1929 Mullard P.M. 
Filament-4 years ahead in design. Ask your radio 
dealer to-day for a set of Mullard P.M. Valves for your 
receiver. 

Mullard 

ADVERTISEMENTS. I 

THE • MASTER.* VALVE 
'ADVT. THE MULLARD WIRELESS SERVICE CO. LTD., DENMARK HOUSE, DENMARK STREET, LONDON, W.C.2 

ibb 

ài Advertisements tor " The Wireless World" are only accepted from titms we believe to be thoroughly reliable. 
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• 

SPECIALISTS IN MAINS 

RADIO COMPONENTS 

• 

TRANSFORMERS 

FOR EVERY NEED 

• 

FREE CIRCUITS FOR 

MAINS DRIVEN 

MOVING COIL SPEAKERS 

• 

TECHNICAL 

ENQUIRIES 

SPECIALLY 
INVITED 

MAINS COMPONENTS 
Parmeko Mains Components give you assur-
ance of complete satisfaction because they are 
designed specially for their work. For every 
circuit employing Mains Components you 
should make your selection of apparatus from 
the Parmeko range. Parmeko Mains Compo-
nents are robust, efficient, reliable and reason-
able in price. 

Send for full particulars of Parmeko Mains 
Components and for free diagrams. If there 
is not a standard component to meet your 
requirements we shall be pleased to quote you 
for any type of Transformer, Choke, or Recti-
fying Apparatus. 

PARMEKO DOUBLE C110K1 
Inductance So henries. Cumin 
carrying capacity of windings, 
5o millianips. Resistance 475 
ohms. 

Price 25s. 

PARME KO TRANSFORMER 
Output of filament winding 
5.5 volts 2 amps. Output ot 
H.T. winding, 170+ 170 volts 
5o inilliamps. 

Prii e 30s. 

PARTRIDGE 'St MEE, LTD., 
12 Belvoir Street, LEICESTER. 

FIRST AGAIN! 
At Olympia this year IGRANIC products again set the standard of advance. 

IGRANIKIT—the 2-Valve ALL MAINS OUTFIT-£7.0.0—was the triumph of the Exhibition. 

THE " UNIVERSAL " PORTABLE—with screened grid valves in the two H.F. stages, and 
ample battery power in the separate case—was right in the forefront. Covered in selected 
hide it is selling fast at £33.4.0, including royalties. 

COILS, which first made the name of IGRANIC famous in the radio world, were popular 
as ever. The " J " Type Transformer at 176 stood without an equal in its class. 
Send for free catalogue of the best radio components. 

JP4i.r_ey 

IGRAMIC ELECTRIC C9 LT? 
149, Queen Victoria Street, LONDON, E.C.4 
Branches: MANCHESTER, BIRMINGHAM, CARDIFF, 
NEWCASTLE, LEEDS, BRISTOL, GLASGOW 

e 

4,5.0 ei4 

49  e 4\ 
.k.,o 

4 +0 .o ,0 . . . . 
e er i.b 4,- e • . • e 

e  ce •,› b 'S. > 

ove,. 

.4•:` 

'<esY e gee 

ce 

Mention of The Wireless World," when writing to advertisers, will ensure prompt attention. £2 
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CAN you imagine what it would mean to your Wireless 
reception if you had an aerial that you could stretch 

out from nothing to its full length or vice versa ? 

Even Elastic will not do that, but the new Met—Vick Elastic 
Aerial Unit will, in effect, enable you to vary your aerial 
backwards and forwards to any desired length, from your 
maximum length to zero, or zero to your maximum. 

It is as though you had a thousand aerials, from the very 
shortest to the longest your situation allows; as if you had, 
whenever you wanted, the exact length of aerial to give the 
utmost selectivity combined with signal strength, for any 
particular station you are trying to get. 

With the new E.A. Unit, you can erect the biggest aerial, and 
still bring your set into its most sensitive condition for the 
reception of distant or difficult stations, without the " Local " 
or loudest station overpowering everything. It makes the 
most perfect volume control imaginable. 

Simple and inexpensive, this device, which will add so greatly 
to the pleasure of thousands of Valve—Set users, is now 
available at most radio dealers. 

It sells for 12/6-14/— according to the style -of mounting. 

Ask your dealer for Literature, and for particulars of 

ME-us/laic 

EA. Unit Table Mounting 
Price 1.41-

with series condenser. 

Mains operated 3, 4 and 5 Valve Sets A.C. 
and D.C; Eliminators. New and interest-
ing components. The whole range of 
Met-Vick Cosmos Valves, including the 
wonderful A.C. Valves with indirectly 
heated cathodes; rectifying valves, etc. 

METRO-VICK SUPPLIES LTD. 
, (Propri,ton;: Motropolitan-Vickcrs Lle,A.rual Co, Ltd ) 

155, Charing Cross Road, 
LONDON, W.C2. 

RP 
zz6 

E.A. Unit Tabla Mounting 
• Price 1216 

without series condenser. 

A3 Adi:erlisements for " The Wireless World — dr,c accePt"1 from fiims we believe to br thoroughly rel;able. 
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Will anyVaive 
do more? 

It's up to you to see that you get full value 
from the money you spend on valves. 

A few days ago a Cleartron user wrote to 
us to say that he had three of these valves 
in regular use for over four years. They had 
outlasted three accumulators and given ex-
cellent reception all the time. 

We're not surprised. We know that 
Cleartrons are made with skill and care 
on the finest machinery money can buy. 
Thousands of letters testify to their worth. 

They are inexpensive because nowadays 
there is no good reason for valves to be dear. 

Have you discovered that yet ? If not, buy 
your first set of Cleartrons. Two-, four-, 
and six-volt types are made for every pur-
pose in radio. Power types, 6 -, General 
purpose types, 4 -. 

If your dealer cannot supply, order direct, 
or send the coupon for illustrated brochure, 
and give us your dealer's name. 

MARRON 
ALL-BRITISH VALVES 
CLEARTRON (1927) LTD., 21, Cumberland Street, 

BIRMINGHAM. 

London Office & Stores: 54 55, Fetter Lane, E.C.4. 
'Phone: Central 8062. 

FREE P CLSEARTROT THINS C M (1927) LTD.  
(Sales Dept. 17). 21, Cumberland St.,Birmingham 

Please send me your new brochure describing the 

characteristics of all types of Cleartron Values. 

Name 

Address 

OCTOBER 10TH, 1928. 

BELLING-LEE TERMINALS are 

REDUCED IN PRICE 
Type 
Standard large NOW 
insulated model 
(polished black 6 0 
bier elite). 

Type M 
Popular model, 
as type "13," but 
not insulated. 

Type 

)6° 
NOW 

4 g 

Low-priced corn- NOW 
petitive model . 
name. 
wi th rotating 

3  

BELLING-LEE 
TERMINALS 

BELLING 
Queensway Works, Ponders End, Middlesex. 

... . 

& LEE, LTD., 

1 

DUBILIER 
DUMETOHM 

A high resist., .i p,,cLal coashuc-
tion which has inlay use, and is 
supplied in nine resistance valnes--.25, 
.5, z, 1'5, 2, 3, a, 5, and to niegoluns. 
Holders are supplied either horizontal 
or vertical. 

If unobtainable from your dealer 
write direct to us giving his 
name and address. 

OCONDENSERS  UBILIER 

Dubin, Conle»ter (Len) Md.. Ibiems Wterke. 'V ittoria 1:ood. 
W. Arlon. Ii 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A 4 
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You probobt did& know 

Bi -duplex LI'. 
Intervalye 
Transformer. 

27/6 

Universal 
l'ower 
Transformer 
£2 : 7 : 6 

HT. Metal 
Rectifier 

Tran,forrner. 
£1 : 8 : 6 

RL cváiiey.). 

—that we made 14 different types of 
Transformers and that 10 of these are 
absolutely new this season. That our 
Push Pull Transformers are mad 
under Licence, and that they have been 
specially designed to suit the new 
modern valves. That our Bi-Duplex 
L.F. Intervalve Tranformers are cap-
able of carrying 20 milliamps primary 
current. That our Metal Rectifier 
Transformers have been specially de-
signed to get the maximum efficiency 
from the well-known Westinghouse 
Rectifiers, and that they conform to 
the regulations of the sub-committee 
of the I.E.E., with regard to Battery 
Eliminators. 
That owing to the efficiency, up-to-date design 
and remarkable popularity of the Straight Line 
Super Transformer—both as a 6-Terminil 
and a 4-Terminal Model—and the General 
Purpose Transformer, the demand for these 
Transformers compares favourably with thst 
of the very latest components marketed for 
the first time at this year's National Radis 
Exhibition. 

Our complete range of new shrouded 
models will appeal to you as examples 
of the highest degree of engineering 
skill in radio science. Write for 
Sections" D " &"E of our 1928-
29 Catalogue: they will give you full 
particulars of these new products. 

I, carat 
'Ira adforai, 

15'— 

Double Rat ir, 
lush l'u!) Out 
pu • 'Fran former. 
£1: 3: 6 
IRoyally I 6 \ 

See our new products atI 

STAND 61 

Terminal 
Straight I.me 

226 

Manchester Radio 
Exhibition, 

Oct. 22nd — Nov. 3rd. 

it avy y 
I'. ,ver 

Fralormcr. 

£3 : 10 : 

THE MARK OF BETTER RADIO 

Kingsway House, 103 Kingsway, London, W.C.2. Telephone : Holborn 5303 

£5 Aduertl.çoitents for The Wireless World" are only accefited from firms we believe to be thoroughly reliable. 
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ATTRACTIVE 
as is the appear-
ance of our L.F. 
Transformers, 
this does not belie 
the internal excel-
lence, for these 
instruments are 
renowned for 
robust high-grade 
construction, 
careful design and 
capability for 
giving results that 
will satisfy the 
most exacting. 

TELSEN 
ELECTRIC COMPANY LTD. 
207, Aston Rd., Birmingham 

'' ouetitan" . " Eseort. Birmingham' 
Central 5265 4 , In 

VitA11141100/41,4 

This is our standard model and the 
splendid results given by sets in 
which it is incorporated justify 
its inclusion in all modern high— 
class receivers. 
Shrouded and 

Ratios 5-1 
and 3-1 . . 12/6 

A smaller instrument especially de— 
signed for Portable Sets where light 
weight, compactness and super— 
efficiency are essential. 
Shrouded and in ratios 5-1 and 3-1 816 
All TELSEN Transformers are British 
Made and guaranteed 12 months. 

DON'T BE PUT OFF 
with anything else! There isn't another loud speaker anywhere 
near as good at anything like the price 1 The introduction of the 
original M.P.A. Popular Plaque was epoch-making. Its volume 
and purity of tone astonished everyone. The new model, with its 
improved centre adjusting movement, is in every way better. 
Amazingly sensitive, it is handsomely designed, and will stand, or 
hang upon the wall. Its price - - 29/6. 

The M.P.A. Range includes the Popular Plaque (illustrated) ao 6; De Luxe Plaque, 
47/6; Moving Coil Speakers, from to guineas; Dual Inductance Self-Energising 
Moving Coil Speaker, 7 guineas; Table Cabinet Speaker, 5 guineas; " Octroda " 
8-Electrode Self-Contained Stationary Set, Ix and 17 guineas; " Ethatrope" All-
Electric Radio Gramophone—as good as an orchestra—Standard Model, 135 guineas, 
Super Cinema Model from 200 guineas. All instruments beautifully finished in 
polished mahogany or oak. 

bik•IP•A 
HEARING THAT IS ALMOST SEEING 

THE M.P.A. WAY. Products to the value of Es or over can 
be obtained on Hire Purchase terms for Li down. 

For Illustrated Literature of all M.P.A. Models please write to Dept 2, 
Street's 

M.P.A WIRELESS, LTD., 02, CONDUIT STREET, LONDON, W.1. TEL* GERRARD 0844 
Mention of " The Wireless World.'' when writing to advertisers, will ensure prom tit attention. Ab 
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British even 
to the terminals 

ALL 

ElEb 

Compare these prices and 
capacities — AT THE 10 
HOUR RATE of dischirge 
(the only method of judging 
accumulator values) —with 
those of any other dry-
charged glass accumulators. 
Prices of LOTEN (DRY-CHARGED) 

2-VOLT ACCUMULATORS. 

(4 and 6 volts, pro rata.) 

" Little Loten 
5 ampere hour, at 10 hour rate ... 4/3 

Laten. 
10 amps. (Upright type)... ... 6/-
20 amps. ditto ... ... 8/6 
30 amps. ditto .. 10/6 
45 amps. ditto ... 13/6 
20 amps. (Horizontal type) .. 10/6 

SWAN 
LOTEN (DRY-CHARGED) ACCUMULATORS 

are 100% BRITISH and all capacities are at the 10 hour rate 

£7 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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IN BLACK 
& WHITE • 

Mr. MOREHEN, of the MOREHEN 

ELECTRICAL LABORATORIES, writes: 

. . . . both these batteries have been in 
actual use and operating receiving sets FOR 
EIGHT MONTHS. I have had many 
years' experience with batteries of practically 
every known make, both British and Foreign, 
and have no hesitation in certifying that my 
observations are personal and the performance 
of the PERTRIX BATTERIES IS 
FAR BETTER THAN ANY MAKE 
I HAVE EVER TESTED. 

Yours faithfully, 
(Signed) EDWARD MOREHEN." 

(A copy of the complete report will be gladly 
sent on application) 

THAT IS AN OPINION EXPRESSED IN 
BLACK AND WHITE, AND THE REASON 

FOR THE EXCELLENT PERFORMANCE IS 
THAT IN THE "PERTRIX " BATTERY 

THERE IS 

NO SAL-AMMONIAC, 

THEREFORE, LONGER SERVICE IS OB-
TAINED. THIS IS DUE TO THERE BEING 

NO LOCAL ACTION, 

AND NO CORROSION OF ZINC CYLINDERS. 

OUR LIST "P3." FREE ON REQUEST. 
FULLY EXPLAINS THIS. WRITE FOR IT. 

A.F.A. ACCUMULATORS Ltd., PERTRIX Dept. 
120, TOTTENHAM COURT ROAD, LONDON, W.1. 

PERTRIX 
PATENT LONG LIFE DRY BATTERY SETS A NEW 
STANDARD IN DRY BATTERY PERFORMANCE. 

SIMPLIFIED CONTROL 

I I I 

DUPLEX CONTROL 

CONDENSERS 
7'his nendel wad 'wen ado.; red E.rhiniend, and there iA no 

doubt Ma1 it grid prune a hívnly popniar rtnnponenf ..:‘cd ,on. 

Prices 
41C05   28 - 
•0003   27 - 

Possesses the well-known qualities of the 
"Simplicon" range, including "That Floating 
Feeling." and iv characterised by our usual 
accuracy and expert workmanship. 

The Control is the Drum type 
to much in favour. with 
Direct and Slow Motion dials 
for the simultaneous tuning 
of two circuits They can 
be perfectly screened between 
the operating knobs. The 
Panel Plates, as with our 
Single Model, being avail-
able in various Snide,. 

"Simplirota'• Condenser. and Contrail 
are Standard in many world-fames 
liereiger,, cold represent the highesi grad-
.,od most eglrient obtained,. Map we 

. yon dexeriptiiv ••8 °lire" 
Condreers and ('0x 1,4,, are nold Sg 
oll good slap+ dealr, 

WILLIAMS & MOFFAT LTD. 
RADIO DEPT., LADYPOOL RD., SPARRBROOH, BIRMINGHAM 

5/-
EACH 

THE H.F. CHOKE 

THE enormous popularity which 
the Watmel H.F. Choke has 
achieved during the last six 

months is due to the wonderful 
efficiency of our system of winding. 
The four accurately balanced sections 
provide a high impedance value and 
offer extremely low self-capacity. 
The effect is that the reaction control 
in a receiver using the Watmel Choke 
is smooth and very critical enabling 
the maximum volume to be obtained 
without oscillation 
Be sure and ask your dealer for a 
Watmel H.F. Choke —no other is 
- good enough.-

WATMEL WIRELESS CO., LTD., 
IMPERIAL WORKS, HIGH STREET, EDGWARE. 

Telephone: Edgware 0323. 

AB Mention of " The Wireless World," when writing to advertisers, will ensure Prompt attention. 
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Let one of these handsome 
and useful BURNDEPT Cabinets 
have a place in your home - 

ANY of the BURNDEPT Cabinets illustrated on this 
page is worthy of a place of honour in the radio 
enthusiast's home. Each is very attractively 

finished and, besides being distinctly useful, makes a 
handsome piece of furniture. 

The BURNDEPT BUREAU (left). 
Beautifully finished in oak or mahogany, and 
designed to contain the well-known Screened 
Four, EMPIRE Screened Four, or Screened 
Ethophone Receivers, together with their 
respective power equipment. 40in. high, 23in 
wide, Ten. deep. 
Bureau only.. .. Price £17 : 0 : 0 
Fitted with 12in. cone loud 
speaker .. .. .. Price £19 : 0 : 0 
Fitted moving coil loud speaker, 
6 volt, .5 amp., field type Price £27 : 0 : 0 

The CONSOLE TABLE (right). 
A well-seasoned mahogany table, very finely 
polished and finished to match the cabinet work 
of all BURNDEPT Receivers. It is large 
enough to contain the power equipment of the 
biggest multi-valve receiver: 3oin. high, 23¡in. 
wide, i6in. deep .. .. Price £6 : 10 : 0 
Or fitted with 12in. cone loud 
speaker, with grill in front and 
removable back .. .. Price £8 : 10 : 0 
With moving coil loud speaker 6 
volts, .5 amp., field type .. Price £16: 10 : 0 

The CABINET BAFFLE. 
This is a hand-polished mahogany or oak 
cabinet fitted with B.T.H. Rice-Kellogg Loud 
Speaker, 6 or 100/110 or 200/240 volt field 
winding, or Magnavox type R4 6 volt field 
winding. Width, Irtin.; height, irins; depth. 
Iilins. .. .. . . Price £11 :15 :0 

BURNDEPT 
WIRELESS (1928), LTD., 

BLACKHEATH, LONDON, S•E•3 
Showrooms: 

15, Bedford Street, Strand, W.C.2 

Burn dep t Receivers are supplied on 

Hire—Purchase Terms—Write for particulars. 

• 0 

The CABINET CONE. 

A new cone-type loud speaker of exceptional 
volume and an unsurpassable quality of repro-
duction. Incorporates a 12in. cone loud 
speaker, and the standard model is complete in 
beautifully hand-polished mahogany or oak 
cabinet, 14in high, 15M. wide, 5in. deep and 
costs £3 : O : 

De Luxe Model, in imitation Tortoiseshell, 
Silver Bronze, Marble or Mottled-finished 
cabinet .. .. Price £3 : 10 : 

!.4 

A9 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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EVERYTHING ELECTRICAL 

Accumulator 
Performance 

— and Value! 

The " GLEKO Type ' B full 
capacity Low Tension Accumulator 
will give entire satisfaction toallwireless 
users It is guaranteed to give long and 
perfect service. The plates are com-
pletely electrically formed. The con-
tainer is made of thick celluloid of best 
quality and is fitted with non-spilling 
vents of adequate dimensions. There is 
ample clearance for sediment below the 
plates. All terminals are non-corrosive. 

To these attractive features are added 
REDUCED PRICES which make the 
" GEEKO" L.T. Accumulator by far the 
best Accumulator value on the market. 

For performance and value buy 
"GEEKO" Wireless Accumulators. 

Gat. No. 

Minim 
Charge 
and Dis-
charge 
Rate 
amps. 

2 
3 
4 
2 
3 

PRICE 
each 

• I cell.2 volt. f 2 cells. 4-volt. 
3 cells. 6-volt. 

*eiEme 
Ifr 

L.T. ACCUMULATORS 
MADE IN ENGLAND 

Sold by all Wireless Dealers. 

Send for " GEEICO " AUTO-
MOBILE Lighting & Start-
ing Accumulator Leaflet. 

Ad l I. of The (nierai Electric Co. ltd., Magnet House, knigsway, London, W C • 

"Whisper and I shall hear" 

The 

"GARDNER 
PERMANENT 
MAGNET 

MOVING COIL 

SPEAKER 
Hitherto many people 
have refrained from 
buying a moving coil 
loud speaker because of the trouble and 
expense of the extra accumulator needed. 
With this powerful new Permanent Magnet type, 
made by a firm who have specialized in the 
manufacture of all types of magnets for many 
years, the most perfect results are obtainable. 
Reproduction with the " GARDNER " Speaker is 
r-miarkable for its purity and faithfulness. 

6 
SPECIAL POINTS 
ABOUT THIS NEW 

WONDER 
SPEAKER 

No accumulator required to 
maintain Magnetic Flux. 

2 Ample adjustment for center-
ing cone. 

3 Double suspension of cone. 

4 Twenty Years Guarantee to 
maintain Magnetic Flux 

5 Only one small spanner re-
quired to assemble, which is 
supplied with each set of parts. 

0 Assembled and adjusted by 
anyone in 5 minutes. 

£5.1206 
TRADE ENQUIRIES INVITED 

THE GARDNER PERMANENT MAGNET MOVING COIL 
LOUD SPEAKER 

Sole Manufacturers: Telephone No. 20866. 

THE 

SHEFFIELD MAGNET CO. 
Broad Lane 

SHEFFIELD 

• Mention oJ " The Wiieless World," when writing to advertisers, will ensure prompt attention. Alü 
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CONSTANT 
H.T. 

Model W.ta for A.C. Mains 16o v. at 
30 m/a. 

£7 2 6 
Other models available up to 350 V. at 
so° m/a. 
Incorporating Westinghouse Metal 
Rectifier. 

CONSTANT 
L.T. 

Permanent Charger 
Coupler. 
} amp. 
t amp. - 

Incorporating 
Rectifier. 

with Automatic 

Westinghouse 

54/-
70/— 
Metal 

Send for illustrated descriptive Leaflet. 

Advt. of Bogen! Radio Supply Coy., st, Bartlea's Bdgs., E.C.4. 

Just as a fort safeguards strategic pozittons 
from attack, so do the letters T.C.C. sa:e. 

guard you against faulty condensers. 

THE letters "T.C.C." on a comleneer 
are a hall-mark. For nearly a quarter 
of a century ‘"r.c.c," has been sy notti-

mom with accuracy, durability and 
dependability. 

" T.C.C." Condensers are guaranteed. 
Everyone is individually tested before 
leaving the factory. You have never 
known a faulty "T.C.t." because such 
cannot pass the test-bench. 

Look for " T.C.C." on the next condenser 
you buy. It is your safeguard. 

Specified for the Cossai' " Melody Maker" 

x r 

coNDE.NsE 
2 MF 
.A-1- 13345/25 

T.C.C. 
Advt. Te!egraoh Conaenses Co.. Ltd., IS'ales-Farm Rd.. N. Acton. London. U.).3 

(M 5974 
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'On1.1j Weston standards 
of Accuracy 
are sufficient 

o 

2w-we . 

46-41014,,dtt 

easel* 

N1MY 

sus 

Model 506 Pin Jack Voltmeter with High 
Range Stand, measures High and Low 
Tension Voltages. 
TheWeston free booklet "Radio Control" 
explains the uses of this and other Weston 
Radio Instruments. Write for your copy. 

Price 
£2.10.0 

MP. 

(‘) 

tee( 
2 .3 e•C. 

eirSTON 

011111111 

r0. 

Model 506 Mil.Ammetey !Mould 
placed in the HA% circuit of the 
valve to enema con act operation 
and cheek distortion 1 anet 
Mounting type. 

Prices 
£1.15.0 £2.15.0 

//q• 

,javrs , 

eV, 
• \ 

Model 506 Pan. Yoltmeers enquire 
permanent accuracy With a high 
internal resistance of 125 ohms, per 
volt thee make practically auo load 
on the batteries. Neat and roue 

poet 
Prices 

£1.15.0 —£2.15.0 

,hmlel 98 :n t avIng vinn ' 
1,,mble•Itatige J troublea. Made In va,1 
'1).C. Voltm,ter is a nus ranges with different 
necessary portable testing nt•nsitiVitiee. Sirnikr mate,, 
in+hument for every radio nient for A.G. Model se. 
,iiiimbia.t It ia of great use Prices £4.0.0— £7.15.0 

WE STON 
SIANDARD THE WORLD OVER 

Pioneers since 1S88 

WESTON ELECTRICAL INSTRUMENT CO. 
15. GT. SAFFRON HILL. LCNDON. E.C.1 

LTD. 

FILT ER UNITS 
1•1:1 , I .e 

Type .1. Ill Tel I, 12/11 
md. at 150 V 

TAPPINall. 1 Mahn= 

and 1 detector-IMO, 

tapping .. 28/8 
Type B. OUTPUT. 30:1» 

mA at approx. 1.0 V 
TAPPINGS, 1 maximum 
and G other adjust• 
able tappings 47/8 

Type C. Ouurion, 40,20 
met at approx. 180 V 

Tarrixos, 1 MAXIMUM 
and 6 other adjoin-
able tappings 72 

Type D. (wren?, se inA 
at 150;180 V 

TAPPINGS, 1 variable 
1 maximum and 6 
other adjustable 
tappings .. 14311 

/DUBILIER> 

BUILT IS > 

2 BETTER > 

> BUILT \ 

DUBILIER 

1 Ms, are complete 1E1. Kittery Elimina-
tors for use on D.C. Mains, which, with th, 
- addition of an A.C. Rectifier, can be used 
with an A.C. Supply. Four types are 
manufactured, having outputs and tappings 
as stated and each incorporates an earth 

protection condenser. 

If unobtainable from your dealer 
write direct to us giving his name 

and address. 

L 
DRINSERSR 

Advt. of Dubilier Conderuer Co. (1925) Ltd.. Decor, Works. Vidoria Rd.. 
N. Acton. W3. 

1•1111 

C E NTRAL RA.D10 LA.1101lATORIES 

VOLUME CONTROLS 
FOR THE W.W. MEGAVOX 

Centralab volume Controls !lase a 
patented rocking disc contact that 
positively eliminates all wear on 
resistance material thus ensuring 
long life and perfectly smooth and 
noiseless action. 
Centralab controls have won favour 
with all users and are specified for 
use in the MEGAYO% RECEIVER 
described in this Magazine. 
Centralab Modulators and Volume 
Controls are available in the following 
resistance ranges: 

POTENTIOMETERS. 

Type P. Ill 2,000 ohms. 

„ P. 112 10,000 ., 

P. 050 50,000 „ 

„ P. 110 100,000 „ All models 10/8 each. 
It 

Write for the Centrala& Circuit Booklet. Also particulars of Centrals!, 
Pouce Rheostats, Modulator Plugs. etc. 

MODULATORS. 

Type M. 250 250,000 ohms. 

M. soo 500,000 

THE ROTHERMEL CORPORATION 
24-26, Maddox St., LONDON. LTD. 

Telequr:es Mayfair 0:78-9, 4286. 'Crams Rot5errnel, Wesdo, London. 

Mention of " The Wireless World," when writini to advertisers, will ensure pi-ompt attention. Al2 
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BADLY COATED FILAMENT 

:;ktiglYte:deard:e; : 

•  your gt4ira n tee 

How 

eilediells,COAT1NC 

1.5 aPPliedl 

Reproduction from an untouched microphotograph 
of part of the filament of a badly coated valve 
before use, showing a serious gap in the coating. 
A gap such as this starts the valve off in its life 
with a poor performance. and may bring about a 
further portion of the coatin, falling away or peel. 
ing off. The valve then prematurely fails. 

OSRAM FILAMENT WITH 
"TENACIOUS COATING" 
This untouched reproduction shows the coating 
typical of all OSRAM VALVES. Notice the ab-
solute evenness of the coating. There are no 
gaps, the coat ng clings, so hat the full benefit of 
the coati g is maintained. The secret is the 

. „startling new discovery of the scientific process 
of -TENACIOUS" C ATING." 

Scieniecally made by 
ExPeits its England. 
Sold by all Wireless 
beak 

The wonderful " TENACIOUS COATING" on 
the filament of OSRAM VALVES is not merely 
painted or pasted on the filament but is atomically 
combined with it. The process is carried out after all 
the air has been exhausted from the bulb. Then, in an 
almost perfect vacuum, atoms of the pure metal w ith its 
wonderful electron-emitting properties are sprayed 
on the filament to form a solid firmly adhering coating. 

Change now to • the latest improved OSRAM 
VALVES with the "TENACIOUS COATING." 
Note the vastly improved quality of reception. 
Note it when you first put the valve in your set; 
note it at the end of one month—six months— 
twelve months . . . . 

CHANGE 
to the latest improved 

nsrani 
ahres 
and.rs.  

CHANGE for the Better! 
WRITE for Booklet ()SRAM WIRELESS CUIDE" giving full particular» 

°4 of "TENACIOUS COATING and lull range of ()SRAM VALVES 
for 2u 4u. and 6u. users, and users with A.C. Elect•icity Supply Alec, help el wire-
less information of impor•ance to every list•ner. Sent POST FREE on reque.t to 
THE GENERAL El ECTR1C CO., LTD. Publicity Org misatio , Magnet Ho'.,... 
Kingsway. Lonaon. W.C.2 Copes olio obtainable from your local Wireless dealer. 

Advt. of The General Electric Co.. Ltd., Magnet House, IC sngsway. London. W.C.2. 

A13 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Advt A. C. Ceno,. Ltd.. Mclody Deporintent. Hfghbun Grelo London. N. 

The baseboard and panel are 
drilled by machine before they 
leare the factory. 

AwinE rc SCILIDEP 
Merely cut and bend a few lengths 
of wire—no skill is required. 

*el A !PANEL rp sAW 
Metal Panel, baseboard and cabinet 
are supplied ready for assembly. 

e slIMIPLE 45 etirecctsic 
Anyone can build 

i. Fill in the 
WirW learn all about it. 

this arnazing 

coupon and 

ossor 
Melody Malter 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt uttetztion. 
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A RESPONSIBILITY. 

IN our issue of August 29th, in announcing the appear-ance of many new types of valves, we said " It so 
happens, no doubt, that progress in the development 

of components other than the valve has coincided to some 
extent, but it is quite certain that the progress in receiver 
development as a whole could not have proceeded very 
far unless valves had at least kept pace with the times. 
'As it is to-day, it is probably correct to say that it is the 
valves which lead the way in efficient receiver design, and 
probably at no time in the history of broadcasting has 
the wireless user had placed at his disposal all at once 
such a wonderful choice, both in new valves and im-
proved types, as become available to him this autumn." 

Dependence upon Valves. 

A chain is as strong as its weakest link, and the com-
parison between a chain and a wireless receiver is apt, 
especially if we consider the valves as links in the chain. 
Many new receivers have been specially designed on the 

basis of the characteristics and performance of new types 
of valves, and in many cases the designers of the sets are 
not P ssociated in any way with the designers and pro-
ducers of the valves, so that these producers of s.ef, are 
virtually at the mercy of the valve manufacture L: and 
depend entirely upon them and their products to make or 
mar the success of their receivers. 

Past Disappointments. 

This is, of course, a very grave responsibility for the 
valve manufacturers to have to shoulder, and we may, 
perhaps, be excused if we feel some little anxiety as to 
whether this responsibility will be met in such a way as to 
give satisfaction both to the set producers and, in turn, 
the public. We cannot overlook the fact that at the 
Radio Show of 1927 certain valves were exhibited which 
never actually came on the market, whilst other new 
valves shown then were practically unobtainable in many 
parts of the country for quite a long while after the Show, 
and those which were available often showed a distress-
ing deviation from type. We hope that the lessons of 
the past have been learned and that we have really no 
cause for anxiety. Hitherto the standard of valve pro-
duction in this country, when once new types have been 
established, has been admittedly high, and failures in sets 
have very rarely been attributable to valves, except 
where, through old age or mishandling, the filament has 
suffered. 

It would be a very sad day in the history of broad-
casting in this country if, in production, the new 
types of valves failed to maintain the standard expected 
from theoretical considerations, and the public were 
driven to adopt the attitude of first suspecting the valve 
in the event of any failure in their sets. 

0 0 0 0 

OUR SHOW COMPETITION. 

AS we go to Press with this issue entries for our Show 
Competition are reaching us in very large numbers 
by every post. Readers will appreciate that the 

sorting out of votes under so many headings and with so 
large a number of entries is likely to take a considerable 
time, and the sorting could not commence until after 
October 8th, which is the last date for entries to reach 
us. The task has, however, been undertaken by a firm 
of chartered accountants with a wide experience in 
handling ballots of this nature, and as early as possible 
an announcement will be made concerning the result of 
the voting. We feel sure that the results will prove of 
very considerable interest. 

15 
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Some Interesting Data 

Based on 

Actual Measurement. 

OME time ago the writer re-
• quired to use a screened-grid 
• valve as an anode-bend 
rectifier and made certain 
measurements to find, experi-
mentally, the best operating conditions. As there ap-
pears to be 'little information on this subject, it is thought 
that the results obtained would be cif sufficient interest 
for publication. 
The specific problem wax to find the best operating 

conditions for typical screened-grid valves now on the 
market when following an H.F. amplifier, where the 
detector input might be expected to be fairly large— 
perhaps of the order of half a volt. Before proceeding 
to the actual measurements, it is interesting to consider 
the ordinary static. characteristics—i.e., the plate volts— 
plate current curves—for the valve when different screen 
voltages are used. A set of curves for five different 
screen voltages is sho.wn in Fig. 1. Each curve is seen 
to consist of four main parts: first a rise A B, then a 

WIT@hog 
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AS A DEFIECTIO124  b. .d 

By 

A. P. CASTELLAIN, B.Sc., 

A.C.G.I., D.I.C. 

fall B C, in which the plate current may actually reverse 
due to secondary emission; another greater rise C D, the 
large increase of current occurring for quite a small 
change of plate volts, and finally a nearly horizontal 
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Fig. 1.— Anode-voltage anode-current curves for various screen voltages using a 
screened-grid Ave. Note the itgative resistance portion B C D due to secondary 

emission. 

Fig. 2.—Apparatus for experimental investi-
gation of rectifying properties of a screened-
grid valve. A 500-metre oscillator was 
coupled to a tuned circuit across which was 

connected • valve voltmeter. 

portion D E, where the current does not 
change very much with change of plate 
voltage. When we wish to use the 
valve as an amplifier it is the portion 
D E which is of interest, but when we 
wish to use it as a rectifier the curved 
portions of the characteristics must be 
used, preferably portions such as B, 
C, and perhaps D, where the curvature 
is a maximum. The portion B does 
not appear to depend on the screen 
volts for its position—i.e., it occurs at 
about ro volts on the plate for any 
screen voltage between 20 and 6o, while 
the positions of the parts C and D most 
definitely do depend on the screen 
voltage. 

It is difficult, if not impossible, even 
to estimate the best operating condi-
tions of the valve as. an anode-bend 
rectifier from the curves in Fig. 1, as 

it5 
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Fig. 3.—Rectified output for the screened-grid valve. The voltage 
on the screened grid was 40 and 0.41 volt input was impressed on 

the control grid. 

the mutual conductance and amplification factor are 
varying all over the portion A to D. 
The circuit of the apparatus used in the experimental 

investigation is given in Fig. 2. A 500-metre oscillator 
was used as the source of H.F. input voltage coupled 
to a tuned circuit across which a valve voltmeter was 

Fig. 4.—Various values of anode resistancza plotted ate.inst rectified 
output for a screened-grid valve. The screen voltage was 20. 

A 17 

connected. The valve voltmeter was of the dead-beat 
reflecting type, giving quite a large deflection for half 
a volt, and was used both to measure the input volt-
age and to check the constancy of the latter. 
The input E.M.F. was of sine wave form (un-

modulated), and the results to be described giving recti-
fied voltage therefore refer to rectified H.F. voltage 
obtained by the product of the rectified current and the 
plate resistance R. 
Taking values of R at random, and plotting rectified 

current against H.T. volts supply to the plate, with 
constant screen voltage and constant H.F. input volt-
age, the curves obtained have the same general shape 
as the static characteristics of Fig. 1. Curves plotted 
for a screened-grid valve, with 40 volts on the screen 
and 0.41 volt input, are shown in Fig. 3. These show 
that quite good rectification can be obtained with only 
20 volts H.T. with i megohm in the plate circuit, but the 
plate voltage is. rather critical, while better rectification 
can be obtained with much higher plate voltages.with 
both values of resistance R, and, moreover, the H.T. 
value is not so critical provided it is above 70 to 8o 
volts. 
A further series of measurements, to show the effect of 

varying the anode resistance R for several values of 
H.T. and screen voltages, with a constant H.F. input 
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Fig. 5.—Curves giving rectified output wah 40 volts on the screened 
gria. At 60 volts anode potential an increase ol anode resistance 
from 0.75 to 1 megohm causes a decided drop in rectified output. 
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Screened-grid Valve as a Detector.— 
was undertaken, and three specimen sets of curves ob-
tained are shown in Figs. 4, 5, and 6. In Fig. 4 the 
screen volts are quite low—only twenty—and the curves 
indicate that the output rectified voltage is very nearly 
proportional to the anode resistance, or, in other words, 
the rectified current is nearly independent of the anode 
resistance. For certain classes of work, notably 
measurement of A.C. voltage, this property may be ex-
tremely valuable, for it means that the rectified current 
for a given input voltage will not vary with change of 
battery resistance or D.C. measuring instrument, and, 
incidentally, that very high resistance sources of H.T. 
may be used. With higher screen voltages, as in Figs. 
5 and 6, some curious effects may be shown, unless the 
H.T. voltage is considerably higher than the screen volt-
age. For instance, in Fig. 5, for 6o volts H.T. there is 
a very decided reduction (about 50 per cent.) in output 
rectified voltage on changing the anode resistance R 
from, 0.75 to r megohm, whereas with 20 volts H.T. 
there is almost a corresponding increase. 

This effect is almost certainly due to a change in the 
operating point on the characteristic, for one value of 
resistance the change of slope is quite different from that 
with another value of resistance. This effect is most 
marked in Fig. 6, where, for 40 volts H.T. and about 
0.9 megohm anode resistance, the rectifying conditions 
are quite good. Such values of R and H.T. are very 
critical, and for most purposes.it will be more convenient 
to use the higher values of H.T. 

Hete, again, the effect just referred to may be utilised 
to detect the change of a high resistance from a pre-

rf 

Fig. 6.—Here the screen voltage is 60. The drop in rectified 
output as the anode resistance is increased is v.ry marked. 

Fig. 7.—With a constant anode voltage of 120 the curves show the 
recIllted output for various anode resistances and screen volts. 

determined value, and may be most useful for apparatus 
using relays of any description or for photometric or 
other work, where a balance of some sort is required. 
From what has already been said, it would appear 

advisable to use a high value of H.T. voltage, and to 
show the effect of screen voltage on the output the curves 
of Fig. 7 have been plotted to the same scale, with an 
H.T. voltage of 120. These show that if comparatively 
large values of anode resistance R are employed, a 
screen voltage of about 40 is the best, while for smaller 
values of R below 250,000 ohms, a higher screen volt-
age will give better results. Screen voltages up to 8o 
were tried, but a decided reduction in output for all 
values of R was found on increasing the screen volts 
much over 6o. 
When using the valve as a rectifier in a broadcast re-

ceiver, where modulated H.F. input will be dealt with, 
the anode resistance R should not be excessively high, 
owing to the shunting effect of the stray and input capa-
cities of the following L.F. amplifier. Taking 0.5 
megohm as about the limit, the best rectification .5 effi-

ciency obtained in the measurements wag — = 6.1, 
0.41 

which compares very favourably with a three-electrode 
valve under similar conditions. The rectification effi-
ciency is here taken as the rectified output voltage 
divided by the input voltage (unmodulated). 

r8 
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Some Notes on Re=modelling a Receiver for the New Valves. 
By H. B. DENT. 

DURING the past few months there have been 
strong and persistent rumours current concern-
ing improvements in the design of existing valves 

and the development of new types. That these were 
founded on fact is evinced by the remarkable charac-
teristics possessed by some of the new valves shown for 
the first time at the Olympia Wireless Exhibition this 
year. It is certain that these will mark a new era in 
the design of receiving apparatus and much of the old 
practice will gradually die out. 
More often than not a wireless receiver is regarded as 

a conglomeration of parts, each performing its own little 
function without regard to the working of other units 
comprising the whole. This view of the case is entirely 
erroneous, and it would be well to dispel it at the out-
set. A wireless set ad-
mittedly consists of many 
small parts, but to obtain 
anything like pleasing re-
sults each must pull its 
weight in the team spirit, 
and it is fatal to replace any 
component without giving 
careful consideration to the 
technical merits of the new 
part which replaces it. In 
all modern receivers the 
valves are the pedestals on 
which the design is built up, 
and if these are unable to 
carry the burden imposed 
on them, the whole struc-
ture becomes unsafe, and in 
nine cases out of ten some . 
innocent component is 
blamed for the failure. It is obvions, therefore, that 
with new valves having improved characteristics con-
siderable care must be exercised in substituting these 
for those recommended by the designer of the 
set. 
Of the new valves available the one which is most 
A nt 

Fig. 1.—When the pentode valve 
amplifier in the set. Note the 
detector anode, and the pento 
ohms., and R.,-5,000 ohms as 

is used it must be the only L.F. 
de—coupling resistances ln the 
de screened—grid ; R,— 20,000 
used in the Megavox—Three. 
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likely to lead to difficulties, in spite of its wonderful 
characteristics, is the pentode. This opens up a new 
vista in low-frequency amplifier design which will surely 
see the end to practically all the troubles so often asso-
ciated with this portion of the equipment. 

The Output Stage. 

Let us first consider the possibilities of utilising this 
valve in the output stage of a popular type of set. A 
receiver justifying this description would consist of one 
efficient H.F. stage, followed by an anode bend detec-
tor, probably a resistance-coupled amplifier, and ter-
minating in a good super-power valve. Unless due 
consideration is given to the matter it might at first 
appear somewhat ridiculous to devote space to discus-

sing an apparent simple 
change, but when it is real-
ised that the pentode at 
present will not handle grid 
swings greater than 18 volts, 
it becomes obvious that, 
to substitute this for a 
valve which hitherto was 
dealing with grid swings in 
the order of 40 volts or 
more, will certainly result 
in the new valve being 
overloaded. A 20,000 or 
30,000 ohm valve used as 
an anode bend detector and 
resistance-capacity coupled 
to the following stage can 
reasonably be expected to 
deliver a peak voltage of 
about 5, or a grid swing of 

fo volts, to the grid of the first low-frequency ampli-
fier. Therefore, if a pentode follows this the penulti-
mate stage must not give an overall amplification of 
more than 2, otherwise the permissible grid swing on 
the output valve will be exceeded and distortion will 
follow. Under these conditions the first L.F. amplifier 

1 
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hardly justifies its existence and could conveniently be 
omitted. If a transformer is used in place of the resis-
tance coupling following the detector, it would be pos-
sible just to fill up the grid of the pentode without over-
loading the detector. There will be no loss in L.F. 
amplification, as the pentode has a magnification factor 
of between 6o and 8o, according to the type used, and 
this is comparable with what could normally be ob-
tained from any two-stage amplifier using a good super-
power valve in the output position. Furthermore, the 
omission of one L.F. amplifier will greatly diminish the 
risk of low-frequency oscillation, although the detri-
mental effect of battery resistance cannot be entirely 
ignored, in view of the peculiar construction of the new 
valve. One factor which should weigh heavily in 
favour of the pentode is its power-handling qualities. 
Used with an anode potential of about 150 volts, it will 
deliver to the loud speaker an electrical input compar-
able with that given by an 
L.S.5A type of valve with 
350 volts H.T., assuming, 
of course, that both are 
being worked under favour-
able conditions. 

In addition to the other 
advantages conferred, this 
brings the moving coil type 
of loud speakers within the 
reach of all. Hitherto, 
only those who had access 
to a high H.T. voltage 
could expect really good 
results, but now that this 
only obstacle is removed, 
coil-drive loud speakers 
should enjoy the popularity 
they rightly deserve. 
Although battery resis-

tance is not likely to prove 
so harmful when a pentode is employed in place of the 
two L.F. stages usually fitted, the construction of this 
valve demands that certain precautions should be taken 
to prevent L.F. currents from getting access to the 
screen-grid. This can be accomplished by fitting a 
5,000-ohm resistance between the screened grid and the 
H.T. battery with a 2-mfds. by-pass condenser from 
the valve side of the resistance to the L.T. minus. It 
would be advisable to take similar precautions with the 
detector, although in this case the resistance should be 
made somewhat larger; about 20,000 ohms is suggested. 
The general arrangement is shown diagrammatically 
in Fig. 1. 

Substituting one of the improved three-electrode 
valves for the detector should not present any diffi-
culty or call for special comment, as the usual values 
for the interstage coupling following a high impedance 
detector will be quite suitable. It might be advisable 
to mention before leaving this subject that a valve of 
the Mullard P:M.4DX type now permits a transformer 
to be employed following an anode-bend detector valve 
without incurring the low note loss usually associated 
with this combination. 

Fig. 2.—Suggested modification to the connections of the primary 
and neutralising windings on a " Wireless World" type of H.F. 

transformer when used with a screened—grid H.F. valve. 

OCTOBER loth, 1928. 

The very high A.C. resistance of the screened-grid 
valves seems to present some difficulty unless the 
reader is prepared to redesign completely the H.F. 
amplifier. That a slight re-arrangement will be re-
quired is inevitable, as in most cases the valve must be 
inserted through a hole in the screen separating the 
aerial-grid and H.F. transformers. 

The H.F. Amplifier. 

By shifting some of the unimportant components, such 
as by-pass 'condenser, valve-holder, and taking advan-
tage of the space previously occupied by the neutralis-
ing condenser, which is now no longer necessary, the 
valve should be accommodated with ease. As the 
object is to separate by screening the grid and plate cir-
cuits, the valve must be pushed through the screen from 
the side where the grid coil is mounted, consequently 
the L.T. wiring should be extended. 

In view of the higher A.C. resistance of these valves, 
.the usual primary winding 
of about 15 turns on the 
normal broadcast wave-
length H.F. transformer is 
inadequate to enable the 
hest results to be obtained, 
and an increase should be 
made. A transformer ratio 
of about i to i¡ is desir-
able, but this would neces-
sitate re-winding the coil. 
This Course is recom-
mended, but those who do 
not wish to go to these 
lengths could obtain very 
fair results by retaining the 
present transformer and 
utilising the idle neutralis-
ing winding to augment the 
primary, thereby decreas-
ing the ratio to a little over 

to 2. The modification is quite simple and can be 
carried out without altering the transformer in any way. 
It is immaterial whether or no interchangeable coils are 
fitted; the alteration will be the same in either case. 
The H.F. transformers used in Wireless World 

sets have the primary and neutralising windings wound 
over the secondary, and as these are virtually con-
nected in series, all that is required is to remove the 
H.T. positive lead from the junction of the primary 
and neutralising coils and connect this to the point on 
the coil, or base-board fitting, to which the neutralising 
condenser was attached. Any associated components, 
such as by-pass condenser or series resistance, should 
be removed also from the old position and connected to 
the new. These modifications will be more easily fol-
lowed by referring to Fig. 2. It would be advisable to 
take steps when making these alterations to prevent our 
old enemy, the H.T. battery resistance, from making 
its presence felt in the shape of H.F. instability, due to 
a common resistance in both plate and screened-grid 
circuits. As an antidote it is suggested that 600 ohms 
resistances be connected in both circuits with by-pass 
condensers of about o.i mfd. 
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RESONANCE IN MOVING 
COIL LOUD SPEA 

PA R-T I 

The Important Influence of the Diaphragm Surround. 

By N. W. McLACHLAN, D.Sc., M.I.E.E., 

N a former contribution we discussed some 
/  Measurements of the alternating current in a coil-

drive loud speaker.' By making the resistance of 
tie power valve sufficiently low, marked variations in 
the coil impedance caused perceptible irregularites in 
the coil current. One irregularity was particularly pro-
minent, namely, the sudden fall in current when the 
resonance frequency of the diaphragm surround was 
reached. The object of this article is to discuss this 
resonance phenomenon in a fairly detailed manner. 

These resonances pertain to the lower part of the 
audio-frequency spectrum. The physiology of the aural 
organs is such that the effect does not cause so much 
annoyance and irritation 
as it would at a higher 
frequency where the ear is 
much more sensitive. 
There is a degree of blur-
ring in the bass, but the 
general result is to give 
one a sense of " out of 
balance music" and lack 
of precision in transients. 
Whether the frequency 
be high or low, a limit 
is reached beyond 
which the resonance be-
comes intolerable. Sur-
round resonances exist in 
every coil - drive loud 
speaker, but some are very 
definitely worse than others. 
I have in mind a compara-
tively small cone with a 
form of leather surround. 
The model in question has 
a resonance at about 75 

' The Wireless World, 
August 8th, 1928, p. 154. 
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cycles, which spoils the reproduction and makes music 
more like that from a hurdy-gurdy, whilst human speech 
emulates the deep-throated night cries of the jungle. 
We must not be too academic and rule resonances out 
of our practical problems entirely. It is granted that 
we do not desire them, but, like the poor, they are 
likely to be with us for some œons hence. In other 
words, whilst attempting to allay resonance effects and 
eliminate as many of them as possible, we must at the 
moment accept these phenomena as inexcludable evils. 
If the surround resonance can be relegated to the slib-
audio frequency region (say below 30 cycles) it will be 
fairly harmless. From the curve of Fig. i we see that 

the resonance is so sharp 
that matters are substanti-
ally normal at a frequency 
range of 2o cycles on each 
side. Now, it is never 
safe to dogmatise, but 
one's experience drives 
one in quite a definite 
direction. Thus, in mak-
ing a statement concerning 
the best material to be 
used as a diaphragm sur-
round, we must take up a 
definite attitude. There is 
no material at present in 
existence—what are the 
chemists doing !—which is 
entirely satisfactory as a 
diaphragm surround. I 
cannot claim to have tried 
more than a few materials. 
Only the first of the fol-
lowing list approaches 
satisfaction. 

(I) Good brown rubber 
sheet. (2) Rubber apron. 
(3) Chamois leather. (4) 
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Fig. I.—Curve showing alternating current In moving-coil loud 
speaker at low frequencies. The fall in current at XI is due to 
resonance of diaphragm on surround, while the fall at X2 Is due to 

resonance of diaphragm apart from the surround. 
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Fig. 3.—Showing coil tilted in pot magnet. 
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Resonance in Moving Cod Loud Speakers. - 
Kid leather. (5) Rubberised silk. (6) Woollen stock-
inette. (7) Silk stockinette. (8) Jap silk. (9) Thin 
paper. 

In a good grade of thin brown rubber we have—in 
my opinion—a material which will give a mechanical 
resonance below audibility. True, it is subject to cli-
matic conditions, which necessitates a fairly large air 
gap and frequent re-centring of the coil. Some of the 
other materfeds are subject in lesser degree to the same 

complaint, and they are in-
capable of giving the low 
resonance frequency pos-
sible with rubber. Whatever 
material is used, care must 
be takén to ensure that 
when contraction occurs the 
resonance frequency does 

• not encroach on the audio 
range. It is not easy to 
differentiate between two 
somewhat similar surrounds 
by tests on broadcasting, 
unless the overall intensity 

is adequate to make the bass appreciably audible as it 
is in the original sounds. This is where the advantage 
of measurements, such as those illustrated in Fig. r, 
resides. Again, a surround ought to be perfectly elastic 
over the amplitude of travel of the diaphragm. Paper 
is not elastic, nor are items (5) to (9), whilst the two 
leathers are half and half in this respect. There is a 
definite amplitude limit with all materials, but it is 
greatest for rubber. 

In practice the diaphragm should move purely axially. 
But anyone who has reproduced the pedal notes of the 

'• organ knows full well that it gets up a sideways wobble 

Fig. 2.—A conductor A B 
carrying a etead y uni-
directional current in field of 
strength H lines per eq. cm. 

and bangs on the pot. This is due to two causes: (a) 
the coil and the magnet pin are neither co-axial nor 
concentric, (6) the constraining force of the surround 
is unequal round the periphery of the diaphragm. We 
can illustrate the point quite aptly by aid of a dia-
gram supplementing the dynamics of the issue. 

In Fig. 2 AB represents a conductor carrying a 
steady unidirectional current, and it is situated in a 
magnetic field of strength H lines per square centimetre. 

OCTOBER loth, 1928. 

There is a force on the conductor which acts in such a 
way that the conductor is driven out of the field, unless 
it is constrained to stay in position. The force in the 
case under consideration 
acts in a direction perpen-
dicular to the plane of the 
paper. The conductor will, 
therefore, be propelled so as 
to hit us in the eye. This 
well-known electromagnetic 
law can be stated thus: 
" When a conductor situ-
ated in a steady magnetic 
field carries a current, there 
is a mutual action between, 
the steady magnetic field 
and that of the current in 
the conductor. By virtue of 
this, a force exists which 
propels the conductor at 
right angles to itself and at 
right angles to the field." 
Now this is a really simple 
case. The general case 
where the field and con-
ductor are at an angle in 

space, and when the con-
ductor is curved and not 
straight, is more difficult. It 
is in reality the case we have 
in point, i.e., the coil-drive 
loud speaker. 
To simplify the problem 

we must, take a single turn 
and imagine it to consist of 
myriads of extremely small; 
straight portions (i.e., 
chords) arranged to form a 
circle. Then the force on 
each of these minute 
chords is considered sepa-
rately, and afterwards all 

the forces added up to make a grand total. This latter, 
as is well established in mechanics, can be represented in 
magnitude and in direction by a single force. At the 
moment we are not so concerned with its actual magni-
tude as with its direction 
relative to the axis of the coil. 

Turning to Fig. 3 we have 
an exaggerated view of the 
coil in the pot when the dia-
phragm surround is loose 
and flabby. The side view 
consists of two ellipses, one 
representing the front and 
the other the back of the 
coil. At the point P the 
wire of the coil is in the 
plane of the paper. The 
magnetic field is at right 
angles to the paper. Re-
membering that motion oc-
curs at 90 deg. to both field 

A 

Fig. 5.—Diagram showing 
direction of forces in the coll. 
A B is the direction of the 
force at the top of the coll. 
B C is the direction of the 
force at the centre of the coil 

(see Figs. 3 and 4). 

Fig. 4.—Diagram showing 
coil tilted in pot magnet. The 
arrows X show the direction 
of the force on the coil at the 
upper and lower points. H 
represents the magnetic 
held. 1 he central pin has 
been omitted. Note that o is 
the angle of inclination of 

the coil to vertical. 

Fig. 6.—Diagram illustra-
ting coil in an extreme 
(hypothetical) position. 11 he 
lower part of the pot is not 

shown. 
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Resonance in Moving Coil Loud Speakers.— 
and conductor., what is the result? Obviously, the force 
acts along the arrow./ X, which is inclined to the axis 
of the pot at the same angle as the coil. Clearly, the 
same result is attained at 
the opposite side of the 
coil. 
Now let us focus our at-

tention on the top of the coil. 
In Fig. 4 the lines of force 
are in the plane of the 
paper, as shown by the 
arrows H, but the wire of 
the coil (at the top or bot-
tom only) is at right angles 
to the paper, i.e., the tan-
gent to any particular turn 
of wire is at go deg. to the 
paper. The force on the 
coil being at-go deg. ;to both 
wire and field is in the direc-
tion X. Between the points 
P and Q the problem resolves itself into solid geometry, 
which is beyond our present purpose. However, we 
can argue from the two preceding cases. At the top 
or bottom of the coil the force acts parallel to the axis, 
whereas at the centre it acts downwards. For any inter-
mediate position the force acts at an angle between AB 
and CB of Fig. 5. But, in addition, there are forces 
acting on opposite sides of the coil which tend to in-
crease its diameter. These forces are substantially 
balanced. Moreover, the resultant force is in a down-
ward direction (obliquely). This force can be resolved 
into two component forces: (a) along the axis, (b) at 
right angles to the axis. 

Hitherto we have confined our attention to static 
conditions, i.e., constant current in the coil. In prac-
tice the current is alternating, so also are the forces. 
Since the forces change in direction (a) causes the dia-

Fig. 7.—illustrating effect of 
inequalities in consamint of 

surround. 

Short•wave Stations. 
A correspondent in Ceylon sends us the 

following list of short-wave transmitting 
ntations in French Indo-China :— 
HVA 1 Hanoi, Tonkin, 30.80 metres. 
HVA 2 Hanoi, Tonkin, 29.50 metres. 
HVA 3 Hanoi, Tonkin 36 and 44 metres. 
HVN Saigon, Cochinehina, 28.80 and 24 metres 
11V2 Dalat, Annan, 27.50 metres. 
HVK Vientiane Laos, 36.e metres. 

o o ob 
Belgian Amateurs. 

1\1 r. Louis Era (EB 4BC), the district 
manager of the "Reseau Belge" for 
Antwerp, has been working with a port-
able transmitter while on a holiday at 
Bois de Villers, Namur. The call-sign 
used is 4KA and the transmitter is of 
the Hartley type with an unput of 6 to 8 
watts to a TB 04/10 Philips valve. As 
there were no facilities for charging ac-
cumulators, Mr. Era was obliged to take 
his supply from the A.C. mains, which 
gave a rather rough note. He used a 
single wire aerial 120ft. in length, 
stretched about 12f t. above ground level, 
and worked on 45.32 and 22 metres. 
With this little set he was able to com-
municate with the New Zealand stations 
4A0, 4AE, 2GA and 11E, and with dis-

• 23 

phragm to move to and fro On its axis, whilst (b) causes 
it to rock or wobble at right angles to its axis. 
The forces acting at each side of the coil, and alter-

nately tending to burst and squash it, can be visualised 
more readily by selecting a limiting position for the pur-
poses of illustration. In Fig. 6 the coil is shown in 
such a position. The field is H, and the direction of 
the current at go deg. to the paper, hence the force is 
in the direction X, tending to burst the coil. 

These forces will, in the case of Fig. 4, cause the coil 
to alter its shape with the frequency. At a certain fre-
quency resonance may occur. 
An additional system of forces is also called into 

play due to the mutual actions of the current in the 
wires of the coil. When two parallel wires carry cur-
rents in the same direction, there is a force of attraction 
between them. Thus there will be an attraction each 
half alternation, i.e., the frequency of attraction will 
be double that of the supply. The coil will, therefore, 
expand and contract radially and longitudinally (like 
bellows) twice every cycle, and there may be resonance. - 
The forces are larger than one would suspect, since the 
wires are quite close together, especially if the insulation 
is enamel. The forces are greater with a low resistance 
(transformer coupled) than with a high resistance coil,. 

2i2 
owing to the larger current. Force — — per unit 

d 
length of wire where i= current and d = distance between 
wires. 

If the action of the force were purely axial, it is pos-
sible to get wobble if the constraint of the surround is 
asymmetrical. For example, in Fig. 7 if the constraint 
at B is greater than that at A, the diaphragm will move. 
further to the left at A than at B. Clearly, this will cul-
minate in a wobble. Inequality of constraint in an 
irregular manner round the periphery of the diaphragm 
will give rise to a wobble combined with a rotary motion. 

TRANSMITTERS' NOTES 

tricts 1, 2, 3, 4 and 8 in U.S.A. he also 
got into touch with Tomsk and Algiers. 
His signals were reported as R9 from 
Finland and Yugo-Slavia. 
Mr. Era wishes to express his thanks 

to the following British stations who 
have helped hun in his tests from 
4KA :-6WT, 5YN, 5PII, 6CO, 6BB, 
511,S, 5BZ, 6NZ, 6QC, 6GS, 2JU, 6CL, 
6IY, 6DIE and 6YX. He greatly appre-
ciates the good work done by British 
amateurs, many of the stations being 
crystal-controlled. He hopes to convert 
his own station at Antwerp to crystal-

. control this winter. 
Belgian amateurs have been busy 

during the past month, especially 4FE, 
4GK, 4EA, 4JD, 4GW, 4RA, 4V0 and 
4E147. 
Mr. K. Malien, 4AU, has been in com-

munication with stations at Accra, on 
the Gold Coast, and at Recife and Bahia, 
in Brasil; he is also the first Belgian 
amateur to get into two-way communica-

(To be concluded.) 

lion with Paraguay, the South African 
station being SG A2. 

000 o 
Short•wave Listener. 
Mr. J. Speakman (BES 98) informs us 

that he is willing to listen for any sta-
tion on 8 or 10 metres. Up to the end 
of September he had heard eight sta-
tions on these wavelengths, but three of 
these were subsequently discovered to be 
harmonics of 20-metre waves. The re-
maining five comprised one British and 
four American stations. 

0000 • 
Australian and New Zealand Amateurs. 
Referring to the note on page 390 of 

our issue of September 26th, Mr. K. C. 
Wilkinson, G5WK, suggests that the 
difficulty which Australian and New Zea-
land amateurs are stated to have experi-
enced in picking up British stations may 
be due to the fact that they are uncer-
tain of the wavelength on which -these 
stations are working. He and several 
other transmitters in South London are. 
on the air every morning looking out for 
A's and Z's, and from fseptember 23rd to 
26th he established connection with several 
stations in the Antipodes on 23 metres. 

- 



10 

500 Wtemo 
WhAl. 

• 

OCTOBER loth, 1928. 

— 5 

TWO CAPACITIES IN SERIES  

W. W. A BAG 

10 
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USEFUL DATA CHARTS (No. 12). 
The capacity of condensers in series. For explanation see text 'which accompanied last week's abac. 
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PORTA 1e) 111) LE TRANSMITTER. 
Simple Design with Interchangeable Coils and One=dial Tuning. 

By R. L. SMITH.ROSE, D.Sc., A.M.I.E.E., and E. L. HATCHER. 

IN practically all branches of wireless experiment and research it is found necessary at some time or other 
to make use of a transmitting set which can be 

moved about, by hand over short distances or by motor 
car over longer distances. The transmitter described 
in this article was designed to provide a lower-power 
source of radio-frequency radiation operating over a 
moderately large range of wavelengths and suitable for 
working to a wireless direction-finder at distances of 
the order of ten miles. This set operates entirely from 
a 12-volt accumulator battery, and in the case of the 
transport of the set by motor car it can be run direct 
from the car battery, if this be of the i2-volt type. 
With the exception of the battery the whole set is 

comfortably contained in a box 24in. by 21in. by i3in., 
and weighing about 561b. It will be seen from the 
accompanying illustration that the box leaves ample 
accommodation for housing coils, spare valves, etc., not 
in actual use on the set. If it is desired 
to make the set lighter and thus more 
portable, this space could be consider-
ably restricted and the essential appara-
tus housed in a much smaller box. 
As a result of considerable experience 

in the use of oscillating valve circuits on 
the shorter ranges of wavelengths it has 
been found that the balanced type of 
two-valve circuit with combined induc-
tive and capacity coupling provides the 
easiest source to operate over consider-
able ranges of wavelengths. 
Two LS5A valves are employed, the 

filaments of which are supplied by a 
6-volt tapping from the 12-volt battery. 
The high-tension supply is obtained 
from a small anode converter or rotary 
transformer. Several types of these 

machines are now available operating from a 12-volt 
input, and delivering from 25 to ioo milliamperes at 
from 250 to I,000 volts. If adequate portability is 
required one of the smaller sizes of these machines must 
be used which gives an ample 'power supply for the 
valves in question. The machines can be obtained 
with a suitable smoothing circuit incorporated in a self-
contained unit. In actual transmission tests this 
smoothing arrangement has been found to be quite ade-
quate for continuous wave working, and it is only at 
the shortest distances that the generator hum can be 
heard in the receiver as a slight modulation. The actual 
output given by this generator is controlled by a rheo-
stat in series with the low-tension armature winding. 
On the transmitter panel, instruments are provided 

for reading the applied voltages to the valve filaments 
and anodes respectively, the combined anode currents 
of the two valves, and the radio-frequency current being 

Provision is made in the carrying case for 
accommodating the small H.T. generator. 
The transmitter unit is easily constructed, 
while certain of the meters are optional. 
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Portable Transmitter. 
fed into the aerial. A suitable rheostat with an " off" 
position provides a control for the valve filaments, while 
signalling is simply carried out by the use of a Morse 

Balanced two—valve transmitting circuit with capacity coupling 
suitable for covering a wide wavelength range. 

key in the high-tension circuit. A great advantage 
possessed by this balanced two-valve circuit is that there 
is only a single circuit to be tuned, and the capacity 
coupling between the valves can be fixed in value for a 
very wide range of wavelengths. Special centre-tapped 
inductances, provided with a suitable type of three-pin 
mounting, are employed, and can be seen in the illus-
trations. Typical wavelength ranges of these coils with 
the Condenser of 0.0005 mfd. employed are 8o to 200 
and 200 to 500 metres. Thus a wavelength range of 
from 30 to 4,000 metres can easily be obtained with six 
coils. The second variable condenser is used to couple 

BOOKS RECEIVED. 

"Wireless Step by Step," by " Die-
trou." A simple outline of the principles 
of radio communication, intended for the 
non-technical reader. Starting with ele-
mentary facts and early history and lead-
ing gradually to transmission and recep-
ton by wireless telephony, with a chap-
ter on telephones and loud speakers, bat-
teries, accumulators and mains supply. 
Pp. 185, with 46 diagrams. Published by 
George Newnes, Ltd., London, price 
2s. 6d. 

o 000 

" The Past and Future Development of 
Electricity and its Bearing on World 
Peace," by H. G. Massingham. A lec-
ture given at Brighton for the benefit of 
the local branches of the League of 
Nations Union. The author visualises a 
time when the water power of the Vic-
toria Falls, at present running to waste, 
may be converted into electrical energy 
on the spot and transmitted by wireless to 
suitable receivers in this country. Pp. 31, 
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the aerial to one end of the coil, the earth connection 
being taken from the centre of the coil, i.e., the H.T. +, 
through a by-pass condenser of z mfd. capacity. 
On any wavelength the aerial current obtained 

depends upon the actual aerial employed and the input 
power supplied to the set. It is also desirable to de-
crease the earth resistance as much as possible, and 
where an efficient buried earth connection cannot be 
obtained, the use of a large copper-gauze earth mat is 
to be recommended. In some field experiments in 
which the transmitter has been used recently, an aerial 
having a constant length of 35ft. was employed in con-
junction with an earth mat of dimensions x4ft. by 2ft., 
and the H.T. input power was restricted to about 6 watts 
25 milliamperes at 250 volts. The current obtainable 
in the aerial under these conditions varied from 125 
milliamperes at zoo metres to about 6o milliamperes at 
500 metres. This radiation was found to be quite ade-
quate for taking very accurate bearings on a small port-
able direction-finder at a distance of six miles, and 
would provide a signalling range of several times this 
distance. By suitably adjusting the aerial to the wave-
length employed, the aerial current can be maintained 
in excess of Ioo milliamperes over the full range of 
from 30 to 4,000 metres. On the longer wavelengths, 
however, the dimensions of the aerial required detract 
somewhat from the portability of the outfit. 
While the above-mentioned values of aerial current 

were adequate for the particular experiments required 
at that time, these values can be considerably increased 
by supplying the set with greater high tension power 
and voltage, for the LS5A valves employed are capable 
of handling an input of 20 watts. It has not so far 
been required to use the set for telephony transmis-
sions, but it would be a comparatively simple matter 
to fit a telephony attachment for modulating the radio-
frequency oscillations, using one of the standard circuit 
arrangements. 

with frontispiece of the Victoria Falls 
Published by Hutchinson and Co., Ltd. 
London, price 6d. net. 

SOUTH AMERICAN 
AMATEUR STATIONS. 

South American Amateur Stations. 
We are indebted to our contemporary, 

eerista Telegraphica, for the following 
new call-signs allotted in Argentina, Chile, 
and Brazil, which supplement and correct 
the lists previously published in the 
R.S.G.B. Annual for 1928 and in our issue 
of September 26th :— 
Argentina. 
DI! 

D13 
DII 

D16 
D17 
D19 

DJ4 
DJ5 

C. A. Tamburini, San Lorenzo 71, Ramos, 
Mejia. 

E. A. Martinez, Calle 48 No. 663, La Plata 
E. A. Stegmann, Estancia Los Toldos, 

Partido Ratner., Estacion La Violeta, 
F.C.C.C. 

A. Furiati, Moreno 301, Tres Arroyos. 
E. Campoamoc, 25 de Mayo 420, Moron. 
I. L. Curtoy, Boulevard San Martin 554, 

Coronet Brandsen. 
R. Ferrari, Calle 13, 57 y 58, I.a Plata. 
N. Sarac.co, Constitucion 514, S. Fernando. 

PK1 
PS2 
1E2 

EK4 
ENE 
309 
ELI 
PA1 
003 
EMS 
514 
EP2 
F08 

Delete. 
EA4 B. S. Ramos, Azul. 
En C. Del Carril, Monte (B.). 

D. Videla Dorna, Monte (B.). 
1.. A. Rom, Pergamino. 
N. Quijano 1'arela, Santa Teresa. 
R. forth yro, Canada Verde. 
P. Richeri, Bariloche (Rio Negro). 

A. A. Fazzio, Calle 4 de Enero 2591, Santa Fe. 
C. I.. Cuneo, Cordoba 2413, Rosario. 
J. C. Castell., Independencia 473. Resiste, ma 

(Chaco). 
J. Grana Jr., N. de la Riestra. 
E. Packmann, Calle 20, No. 734, Bolivar. 
A. Arroyo, Mechita. 
J. J. Del Carril, Recalde. 
E. Sanchez, Caucete. 
B. Corradi, Pilar (Santa Fe). 
S. Labal, General Lamadrid. 
J. H. Grigera, Pergamino. 
F. M. Fontan, Cuartel 12, Olavarria. 
J. A. Arenaza, Soledad (Santa Fe). 

507 
EP7 
Use 
HA9 
1irK3 

Corrections. 
BY1 For L. A. Greece read L. A. Gnecco. 

Chile. 
anst L. Rocatagliata Freire 069, Santiago. 
3CM F. Correa, M. Rodriguez 59, Santiago. 
800 H. Munoz, Toesca 1952, Santiago. 
4AD A. Brito, Casilla 330, Talca. 

Brazil. 
acTp Conunissao de Terras de Pahneira Pa'n.ei7a. 

(R. G. go Sul). 
80AI Thermas de Irahy, Paltueira (R. G. do Sul) é 

• 
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The goodness of a valve—its value to you as a 
listener—is measured by what is known as "slope." 

Mazda Nickel Filament Valves—because they, and 
only they, have nickel filaments—have higher slope 
values than any other valves of corresponding types. 
They are the best valves in the world, and are 
made in 16 types, covering every requirement 
of the 2, 4 and 6 volt user. 

NICKEL FILAMENT 

VALVES 
Ask your dealer for the valves with the nickel fila. 

ment. They cost no more than ordinary valves 

3030 
The British Thornton-Houston Cc. Ltd 

*27 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Fluffs. 
THE MASTER VALVE MOLDER 
runrAFF") 11, LI, /h, peg 1,111,iiiimhyoug ,114eggâlearea, riewomiedor „lc) 

London Representative:— 

W. J. Holland, 
Room 60, Craven Hous2, 

Kingsway-, W.C.2. 

/VON Mullard have chosen Lotus Valve Holders for the Master 3. A good 
set demands a good valve holder, and 
Milliard have chosen the best their experts 
could find. The new Lotus Miniature 
Valve Holder is anti-microphonic, almost 
indestructible, and only 1 F in diameter. 
Phosphor bronze leg sockets and springs 
are all in one piece, all surplus metal 
has been removed between the valve legs, 
and the very finest bakelite mouldings 
have been used. If you are building the 
Master 3 or any other good set make 
sure you buy the new Lotus Miniature 
type Valve Holder. It will make all the 
difference to your set. 

From all radio dealers, price 1 3. 

Other types 1'6 and 1/9. 

minurs 
VALVE MOLDER  

Made by the makers of the Lotus Buoyancy Valve Holder, 

Lotus Vernier Coil Holder, Lotus Jacks, Switches and Plugs. 

Garnett, Whiteley & Co., Ltd., Broadgreen Road, Liverpool. 

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention. 
La us!on 

A2S 
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e 11.1q 'TOP' C.S  
Events of the Week in Brief Review. 

RUSSIA WANTS MORE LISTENERS. 
Russia remains .the "dark horse" in 

European wireless, but it is believed that 
there are sixty-seven broadcasting stations 
working. The estimated number of re-
ceiving sets in use is only 250,000, or 
fewer than 4,000 to each transmitter! 

0 000 

FOREST FIRE THREATENS 
BORDEAUX STATION. 

The famous high-power wireless station 
at Croix d'Ilius, twelve miles from Bor-
deaux, was threatened by a forest fire 
last week. The station is owned by the 
French Post Office, and is officially known 
as Bordeaux Lafayette. 

0000 

WINGED WORDS. 
" When one thinks of the advance of 

wireless from 1914 to 1918, and then from 
1918 to 1928, one can hardly imagine 
what will be achieved by 1938."—Com-
mander E. L. C. Grattan, R.N., Assistant 
Controller of the l'entral Telegraph 
Office, G.P.O. 

0 000 

BRITISH APPARATUS FOR GERMANY. 
The German State Telegraphs hase 

just placed an order with Messrs. Newton 
Bros. (Derby), Ltd., of Kingsway, Lon-
don, W.C.2, for a 50-kilowatt, 10,000-volt, 
D.C. generating set. This generator is 
motor driven and is similar in type, size, 

• and voltage to the sets installed at 5GB, 
Daventry, and the Marconi Beam station 
at Dorchester. 
The new generator is intended for the 

Zeesen broadcasting station near Kiinigs-
• wusterhausen. 

000 0 

WHEN C.O.D." IS COSTLY. 
Where large orders are concerned the 

Cash on Delivery system is not expen-
sive, but it may not be generally realised 
that for small parcels the system some-
times doubles the cost to the customer. 
The system is only applicable to parcel 
post, and the cheapest parcel post rate 
is 6d., which, with the minimum charge 
of 4d. for collection, involves a total of 
10d. for a small package which can often 
be sent for 2d. or 3d. by letter post. 
Users of the miscellaneous advertise-

ments section would be well advised to 
consider the cost of the goods before 
making use of the C.O.D. system. 

FOR SICK SETS. 
The Bristol Listeners'- Club runs a 

wireless hospital for sick and crippled 
sets. 

coot, 

LOUD SPEAKERS V. HECKLERS. 
The new loud speakers in the Prussian 

Leindtag at Berlin have been installed, 
it is stated, to enable Ministers to shout 
down interruption. The microphones are 
fitted in front of the President's seat, 
the speakers' tribune, and the Ministerial 
bench. They are under the control of the 
President. 

WELL KNOWN TO ETHER EARCH— 
ERS. A glimpse of the Milan broadcast— 
ing station (IMI), which can be heard 
daily on 549 metres. The station 
owned by the Unione Radiolonlca Italiana, 
and is equipped with a Marconi trans.- 
mittar giving 7 kilowatts in the aerial. 

503 

A GOOD CAUSE. 

South African listeners are subscribing 
to a fund for equipping lighthouses with 
broadcast receivers. 

0000 

AERIAL BELONGS TO THE TENANT. 

A discussion over the ownership of an 
aerial had a sequel in the Bridlington 
County Court last week, when Miss 
Tipler sued Samuel Gryman, her tenant. 
for 75s., the reputed value of a wireless 
aerial attached to her building. The 
plaintiff admitted that she had refused 
to permit Gryman to take down the 
aerial, contending that it was her pro-
perty. Judge Beasley held that the aerial 
was the tenant's fixture. 

0 000 

SIR THOMAS BEECHAM AGAIN:I 

The efforts of research engineers dur-
ing the past year in the perfecting of 
cone and moving-coil loud speakers have 
failed to convert Sir Thomas Beecham, 
whose annual denunciations of wireless 
are becoming a British institution. Sir 
Thomas has just described the music of 
the loud speaker as " this terrible sound, 
this grinding and grunting of all the hogs 
ont of all the hoggeries in the world." 

It is understood that the British wire-
less industry has bravely decided to con-
tinuo for another year. 

0000 

THE ZEPPELIN'S WIRELESS. 

The Graf Zeppelin which flew over 
Suffolk last week made the utmost use 
of its wireless equipment. During the 
trip over the North Sea a running com-
mentary was provided by a journalist on 
board and relayed through a number of 
German broadcasting stations. Messages 
were also transmitted from time to time 
giving the airship's position. An "ap-
pointment" was made with Berlin for 
9 o'clock on Wednesday morning, and the 
waiting crowds in the capital were able 
to see the Zeppelin fulfil its promise at 
the hour stated. 

0 000 

THE EXCUSE THAT FAILED. 

A wireless pirate fined at Plymouth 
pleaded that he thought that the licence 
owned by another tenant covered all sets 
in the same building. The misapprehen-
sion cost him 20s. 
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AMERICA'S " GENERAL POST." 

The biggest concerted wavelength 
shuffle in the history of broadcasting 
will t Ike place in the. United States on 
,November 11th next, when 629 stations. 
acting upon the instructions of the 
Federal Radio Commission, will jump up 
or down the wavelength scale to their 
allotted plat-es in the broadcast wave-
band. 

This " general post " is the outcome of 
nearly a year's work, during which the 
Radio Commission has considered the 
claims of *no fewer than 732 existing 
broadcasting concerns, not to mention 
hundreds of appiicants who came forward 
with .proposals for new stations. 
The Commission has struck a blow at 

" chain broadcasting " by ordering that 
the forty stations of 5 kilowatts and 

A SCOTTISH AMATEUR STATION. G 6UU, owned and operited by Mr. T. W. 
Readshaw, at Bonnyrigg, Midlothian. The transmitter is of the T-P T-G type, with 
H.T. motor-generator supply at 400 volts. The oscillating valve, Marconi T15, takes 
10 ma. and with this input Belgium. France and Denmark have been, regularly worked 

on telephony using grid control 

more be restricted to one hour only per 
day of simultaneous broadcasting be-
tween 7 p.m. and midnight unless the 
transmitters are separated by a dietance 
exceeding 300• miles, or are operated on 
the same wavelength 

0000 

U.S.-JAPAN WIRELESS LINK. 

A direct wireless service between San 
Francisco and Tokio is about to be put 
into operation by the Radio Corporation 
of America. 

0000 

RADIO PLANS FOR INDIAN AIR 
ROUTE. 

The Indian Government has sanctioned 
the installation of short-wave apparatus 
at the Karachi wireless station for com-
munication with airships and other land-
ing grounds. 

0000 

OSRAM VALVES AS PRIZES. 

Tne General Electric Company offered 
prizes of a set of valves to members of 
the public who gave the nearest forecast 
of the number of enquiries at the Osram 
stand on each day of the National Radio 
Exhibition. The winners are as follows : 
J. SulleY (Sheffield), W. B. Jago (Hemp-

TUIP®ll@OO 
WOIrild 

ton Wick), C. Durnford (Eastbourne), H. 
Franklin (London, S.W.7), W. E. Wil-
kins (Cardiff), B. Goodex (London, E.6), 
C. Utteridge (London, E.16), and J. A. 
Pillitiar (Sutton). 

0000 

MILK PRESERVATION BY WIRELESS. 
Wireless finds yet another application. 

according to a message from Vienna, in 
the preservation of milk. The announce-
ment is made by the Department of Agri-
culture in Vienna, which states that the 
discovery is due to Professor Seidel. 
The first step in the prevention of sour 

milk being its sterilisation, Professor 
Seidel carries out this process, not by the 
usual method of boiling, but by gently 
warming the milk and then submitting 
it to a bombardment of high-frequency 
oscillations. He has discovered that milk 

submitted to this treatment will remain 
in good condition for a month. 

0000 

COURT LINE WIRELESS. 
Five complete wireless installations for 

the new Court Line steamers have been 
ordered from the Marconi International 
Marine Communication Co., Ltd., by 
Messrs. Haldin and Co., Ltd. 
The equipment, comprising 1 kilowatt 

t ransmitters, emergency transmitters, 
and two-valve receivers, will be installed 
in the Geddinglon Court, Roesington 
Court, Tit9ington Court, Quarrinyton 
Court, and Sinnington Court. 

0000 
U.S. WIRE!.ESS V. TELEGRA••11 WAR. 
The Radio Corporation of America has 

applied to the Federal Radio Commission 
for permission to use sixty-seven short-
wave channels and to establish a domestic 
wireless service in direct competition with 
the telegraPh service by wire of the 
Western Union and the postal telegraph 
companies (says The Times). The Cor-
poration intends to establish offices in 
thirty of the principal commercial centres 
of the United States. -Ninety-five per 
rent, of its present business originates in 
those cities. 
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THE MANCHESTER SHOW. 

Daily demonstrations of the Fultograph 
system of picture reproduction are to be 
given at the Manchester Radio Exhibition 
to be held under the auspices of the 
Evening Chronicle in the City Hall from 
October 22nd to November 3rd. 
Arrangements for the Exhibition are 

now well in hand, and it is stated that 
the stands will be greater in number than 
at any previous wireless show in Man-
chester. It is understood that the B.B.C. 
will be represented by the historical dis-
play and tableaux which were a feature 
at Olympia. 

0000 

RADIO EXHIBITION IN GUILDFORD. 

The Guildford and District Radio Ex-
hibition this year will be held in St. 
Saviour's Halls from October 16th tc-) 
October 20th inclusive. It will be open 
on the first day from 3 p.m. to 9.30 p.m. 
and on subsequent days from 2.30 p.m. to 
9.30 p.m. It is expected that the Baird 
Television Development Company will 
provide television demonstrations. Local 
wireless firms will be well represented 
and a stand will be occupied by the 
Guildford and District Wireless Society, 
which is organising the exhibition. 

0 0 0 0 

SHORT WAVES FROM KENYA COLONY. 

The Nairobi broadcasting station now 
transmits on 35 and 400 metres, and it 
is hoped that programmes on the former 
wavelength will be audible throughout 
the world. The times of transmission 
are 4 p.m. to 7 p.m. G.M.T. daily, Sun-
days included. 
The Nairobi station, which uses the 

call signs 7LO, was opened in June last 
and has since made a name for itself 
among DX enthusiasts. 

0000 

WIRELESS RELAY SERVICE FOR HULL? 

The Hull Corporation Works Com-
mittee is considering an application by 
the Broadcast Relay Service, Ltd., for 
permission to erect overhead wires. The 
company proposes to establish a broad-
cast relay exchange in the city to enable 
subscribers, by the pressing of a switch, 
to be connected direct to a hie power 
broadcast receiver at the company's 
exchange. 

0 0 0 0 

MARCONI MARINE DIVIDENDS. 

In announcing an interim dividend of 
per cent. actual, less tax, upon the 

1.192,726 shares of £1 each, the directors 
of the Marconi International Marine Com-
munication Co. intimate that the esti-
mated profits for the year 1928 will en-
able them to recommend a final dividend 
at the same rate, making 15 per cent. 
for the whole year. 

0000 

IRISH AMATEURS TO UNITE? 

It is understood that negotiations are 
in progress for the amalgamation of the 
Wireless Society of Ireland and the Irish 
Radio Transmitters' Society. Those who 
favour the step contend that Ireland is 
too small a country to contain more than 
one large wireless society with depart-
ments working on identical lines. The 
Wireless Society of Ireland has a flourish-
ing transmitters' section. 
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BARCELONA (Radio Barcelona), Call EAJ1 (844.8 
metres) ; 1.5 kW.-13.0, Market Prices and Exchange 
Quotations. 8.10. Sextet Selections. 8.80, Advanced 
French Lesson by Prof. Frances Martin. 9.0, Chimes 
and Weather Report. 9.5, Exchange Quotations and 
News. 0.10, Orchestral Concert: March, Lynwood 
(Hume) ; Selection from Aida (Verdi) ; Waltz, Artist's 
Life (Joh. Strauss) ; Polka, La Midinette (Soler) ; 
Berceuse from Jocelyn (Godard-Delsaux); March from 
Tannháuser (Wagner). 10.0, Programme relayed from 
Madrid, EAJ7. 

BERGEN (870.4 metres) ; 1.5 kW.-8.0, Programme 
for Children. 8.80, Talk for Girls. 7.0, Orchestral 
Selections. 7.50, Topical Talk. 8.0, Recital of Ballads. 
8.80, Mrs. Maaloe, Talk: Nbrwegians in Denmark. 
9.0, Weather Report, News and Time Signal. 9.15, 
Dance Music. 11.0 (approx.), Close Down. 

BERLIN (Kanigswusterhausen) (1,250 metres) ; 40 kW. 
-3.30. Dr. Meynen, Talk: Civil Servants' Expenses. 
4.0, Programme from Hamburg. 5.0, Heinrich Bach-
mann, Talk: Everyday Democracy. 5.30, Elementary 
Spanish Lesson. 5.55, Herr Ohrmann, Talk : Bruckner. 
8.20, Dr. Eberhard Preussner, Talk: Modern Litera-
ture. 7.0 (approx.), Programme from Leipzig, followed 
by Programme from Vozhaus. 

BERLIN (Voxhaus) (484 metres) ; 4 kW--LO, Dr. 
Paul Frank, Talk: Medical Hygiene. 8.80, Reading 
by Paul Morgan. 4.0, Concert: Overture to The Mute 
of Portici (Auher); Waltz from Die Puppenfee 
(Bayer) ; Erinnerung an Bayreuth (Wagner-Morena) ; 
Spanish Dance, No. 8 (Sarasate) ; Song, Nur wer die 
Sehnsucht kennt (Tchaikovsky); Danse Macabre 
(Saint-Satins), followed by Announcements. 6.30, 
Talks. 6.0, Talk by Willy Hahn. 6.80, Wolfgang 
Schwartz, Talk: The Dreams of Peace and the Reality 
of War. 7.0, Concert: Overture to Fatinitza (Stfppé); 
Tenor Solo from The Geisha (Jones) ; Soprano Solos 
from Die Puppé (Audran) ; Aus den Bergen-Waltz, 
Op. 292 (Job. Strauss) ; Soprano and Tenor Duets 
from (a) A Waltz Dream (Oscar Straus), (b) Der Tanz 
ins Glück (Stolz); Selection from The Czarewitsch 
(Lehar); Soprano and Tenor Duets from (a) Die 
Herzogin von Chicago (Kálmán), (b) Liebe im Schnee 
(Benatzky); March, Prince Engen (Joh. Strauss). 
8.0, Arthur Rimbaud Programme. 8.80, Kurt Lubinski, 
Talk: Eastern Lands of the Future-The Awakening 
of Siberia, followed by News, Weather Report and 
Dance Music. 11.30 (approx.), Close Down. 

BERN (411 metres) ; 1.5 kw.-8.29, Time Signal and 
Weather Report. 8.81, Teddy Bear's English Half-
hour. 7.0, Symphony Concert, relayed from Basle 
(1,010 metres): Symphony in F Major (Brahms) ; 
Symphony in G Minor (Mozart) ; Fifth Symphony in 
C Minor (Beethoven). 0.0 (approx.), News and Weather 
Report. 9.15, Orchestral Selections. 9.85, Dance 
Music. 11.0 (approx.), Close Down. 

BRESLAU (822.6 metres); 4 kW.-5.20, Talk in 
Esperanto by Elsa Koschate. 5.30, Talk by Rudolf 
Mirbt. 8.26, Shorthand Lesson. 8.50, Prof. Meyer, 
Natural Science Talk: The Shape of the World in 
Modern Science. 7.30, Light Variety Concert, with 
Karl Schnog L'Ile Tuliparan (Offenbach) ; Theatre 
Anecdotes; Flirt sous bois (de laye) ; Styrian Folk 
Songs with Lute Accompaniment; Rhenish Blood 
(Hannemann) ; Humorous Selections; Styrian Folk 
Songs with Lute Accompaniment; Humoresque 
(Mikulicz) ; Light Satire; March, Nobby Gobs (Frey). 
9.0„ News and Dance Music. 11.0 (approx.), Close 
Down. 

BRUNI (441.2 metres) ; 3 kW.-4.80, Talk. 4.413. 
German Transnes-ion, Der Freischritz (Weber), The 
Cricket (Goldinarl,). 5.15, Weekly Report. 6.0. Pro-
gramme from Prague. 7.15, Programme from Olomouc 
(See Prague). 9.0, Programme from Prague. 

BRUSSELS (508.5 metres) ; 1.5 kW.-5.0, Dance 
Music from the St. Sauveur Palais de Danse. 6.0, 
Elementary English Lesson. 8.25, Advanced English 
Lesson. 6.45, Trio Concert: Here and Here (Chapelle); 
Hérodiade (Massenet) ; Blumen Suite (Siècle). 7.0. 
Gramophone Selections. 7.30, " Radio-Chronique." 
8,15, Gala Concert. lopical Talk during the Interval. 
10.15, News and Close Down. 

Wfimsllseoe 
NVarild 

SATURDAY, OCTOBER 13th. 

All Times are reduced to Greenwich 
Mean Time and are p.m. except 

where otherwise stated. 

BUDAPEST (555.6 metres).; 35 kW- -0.0. Cabaret 
Concert. 7.20, Concert by a Military Band. up, 
Musical Humour. 8.40, Concert followed by Time 
Signal, Weather Report, and Horse Racing Results 
and Tzigane Music from the Hotel Danube Palace. 

COLOGNE (283 metres) ; 4 kW.---1L10 a.m.. Pro-
gramme from Lam/sabers. 12.5, Orchestral Concert 
from the Works of Joh. Strauss: Overture to Carnival 
in Rome; Waltz, Gross-Wien; Intermezzo from A 
Thousand and One Nights; Selections from Die 
Fledennaus; Waltz, I»lirium; Selection from 
Cinderella; Polka, Nene Pizzicato: Waltz, Peden 
der Liebe; Egyptian March. 1.30, Household Hints, 
2.40, Programme from Langenberg. 3.0, Talk and 
Recitation on the Occasion of the 10th Anniversary 
of the Death of Gerrit Engelke. 8.30, Programme froth 
Eitnigsteusterhausen. 4.10, 1 alk for NVonten. 4.45. 
Orchestral Concert: Selections from Jolauthe (Tchai-
kovsky) ; Overture to Raymond (Thomas) ; Seren-
ades, (a) Frühling ist's (Senig) ; (b) Küsse int Dunkeln 
(Michell); Waltz, Faschingsfee (Kalman); March, 
Funk Heil (Hoflmann). 5.30, Talk: From the World 
of Perception to the World of Speculation. 6.15. 
Programme from langenberg. 6.40, Dr. Otto FOrster, 
Talk: German Cathedrals. 7.0, Variety Concert 
including "Nicht Eiferstichtig," Farce in One Act 
(Müller). 9.80 (approx.), News, Sports Notes, An-
nouncements, Orchestral Selections and Dance Music. 
12.0 midnight, Close Down. 

caAcow mg metres) ; 1.5 kW.-4.0, Various 
Announcements. 6.80, Talk in English. 6.56, Agri-
cultural Report and News. 7.80, Operetta from 
Hamm 9.30, Restaurant Concert. 10.30 (approx.), 
Close Down. 

DUBLIN, Call 2RN (319.1 metres) ; 1.5 kW.--1.30 
Weather Report and Gramophone Selections. '.0 to 
6.0, Relay from the Grattan Picture House. 7.20, 
News. 7.30, Poetry Recital by C. Ni Dhaluigh. 
7.46, Irish Lesson by Seamus O. Duirinne. 8.0, 
Tenor Solos by W. F. Watt. 8.10, he Augmented 
Station Orcnestra. 8.80, Gaelic Vocal Selections by 
Tadhg MaeFirbhisigh. 8.40, The Waverlev Vocal 
Quartet. 8.55, Selections by the Station' Celeste 
Orchestra. 9.0, Tenor Solos by W. F. Watt. 9.10, 
The Augmented Station Orchestra. 9.80, Light and 
Shade by P. Murnaghan and Con O'Shea". 9.45. 
" The Last Laugh "-Sketch by the Crofton Renee-
tory Company. 10.15, Selections by the Station 
Orchestra. 10.80, News, Weather Report and Close 
Down. 

PRANICF1W.T (428.8 metres) ; 4 kW.-3.35, Orches-
tral Concert: Overture to Le Postilion de Lonaimeau 
(Adam) ; Viennese Folk Music (Konizak) ; Selection 
from Mignon (Thomas) ; Old German Folk Song, 
Kommt a Vogerl geflogen; Selection from Norma 
(Bellini) ; Entry March of the Doi-arils (Halvorsen). 
In the Interval, Announcements. 5.30, 1 alk. 8.0, 
Shorthand Lesson by ICeorg 'Calls. 8.30. Alfred 
Auerbach, Talk: The New Railway Time Table. 
7.0, Programme from Stuttgart. 8.0, Concert of 
Modern Music: Chamber Music No. 2 Op. 36 (Hinrk-
mith); " Die neue Zeit "-Dialogue; Two Poems; 
Selection from " Newspaper Cuttings" (Cross) ; Talk . 
" If I Were . . ."; Orchestral Interlude (Martini); 
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Relay from a Factory ; Ragtime for It Instruments 
(Stravinsky); followed by programme from poem& 
11.80 (approx.), Close Down. 

HAMBURG, Call HA (in Morse) (894.7 metres) 
4 kW.--9.15 a.m., News. 10.0 a.m., Programme of 
Gramophone Records. 11.10 a.m., Weather Report. 
11.15 a.m., Exchange Quctations. 11.30 a.m., Con-
cert, relayed from lianover (297 metres). In the 
Interval at 11.45 a.m., Shipping Forecast. 11.55 a.m., 
Time Signal. 12.10, News. 1.40, Exchange Quota-
tions. 2.30, Review of Pooks. 3.0, Labour Exchange 
Report. 8.15, Chinese Stories, by Robert Walter. 
4.0, Concert of Viennese Operetta Music: Overture 
to The Gipsy Baron (J oh. Strauss) ; Potpourri from 
Gasixirone (Millikker); Eva Waltz (Lehar); Pot-
pourri from Der Obersteiger (Zeller) ; Overture to 
Banditenstreiche (Suppé); Song from Dec lachende 
,Ehemann (Eysler) ; Potpourri of Paganini (Lehar); 
Quadrille from Die Flerlemiaus (Joh. Strauss). 8.0, 
Talk frotn Kiel (254.2 . metres), on Neumünster, by 
Herr Schmidt, relayed from the Town Hall, Neu-
münster. 6.25, Talk by Helmut Jaro Jaretzki. 
8.56, Weather Report. 7.0, "The Munich October 
Festival," Topical Satire. 8.0, " First Norag Autumn 
Ball." In the Intervals, Weather Report, News and 
Sports Notes. 

au.viesur« (1.071 =tree ; 5 kW*-11•40 
Police Announcements. 12.10, Concert of Tri,. 
Music. 1.40, Concert from the luschinski Cinema, 
Amsterdam. 8.10, Talk and Italian Lesson. 5.40. 
'rime Signal. 5.42, Concert: Overture to Jean de 
Paris (ttoieldieu); Ballet Suite (Popy); Pensée 
d'automne (Leoncavallo) ; Baritone Solo from A 
Masked Ball (Verdi) ; Selection front Le Tribut de 
Zamora (Gounod); Baritone Solos, (a) Air from 
Mireille (Gounod), (b) Matt inata (Leoncavallo) ; 
Serenade Italien (Schebek) ; Rèverie viennoise 
(Maduro) Russian Scenes (Fetras); Selection front 
Herbstmanover (Kalin.in). 745, Police Announce-
ments. 7.40, Concert and Talk, arranged by the 
Workers' Radio Society. 10.10, Concert from the 
Royal Cinema, Amsterdam. 11.15 (approx.), Close 
Down. 

auizEri (340.9 metres): 4 kW.-Transmita on 
1,8711 metres from 5.40 p.m. 12.10, Concert of Trio 
Music. 2.40, Programme for Children. 5.10, Gramo-
phone Selections. 6.40, English Lesson. 7.10, Lesson 
in Dress-making. MO, l'alk by M. v. Haastert. 
8.0, Convert of Soprano, 'Cello and Violin Selections. 

JUAN-LES-PINS (Radio LL.) (244 metres) 1-5 
-1.0. Concert. 9.0, News, Weather Report, Talk 
for Women, by Mme. la Comtesse (le Tremeuge and 
Concert. 10.0, Dance Music. 10.30, (approx.), 
Close Down. 

NaLuNDRORO (1.680 metres) ; 7 kW.---Pmgrarnme 
also for Copenhagen Pe metres).--6.30 a.m., Morning 
(-,ymnastics. 10.0 8.M., Weather Report. 12.15, 
Educational Talk. 2.0, Orchestral Concert. In the 
Interval, Recitation by Christen Moller. 5.20, Eng-
lish Lesson. 5.50, Weather Report. 6.0, News. 
Exchange Quotations and Tiine Signal. 6.30, Axel 
Holch, Talk: The History of Social Thought, Robert 
Malthus. 7.0, Chimes from the Town Hall. 7.2, 
Emil Aarestrup Programme, Talk and Songs. 8.0, 
News and Balalaika Concert: The Nightingale 
(Alabieff) ; Romance (Glinka); Gopak (Dobrocho-
toff ) ; Russian Folk Dance, l'he Red Sarafan (Warta-
roof(); Humoresque (Dobrochotoff); Song of the 
Volga Boatman; Russian Folk Dance, Trepak 
(Dobrochotoff). 8.45, Old Dance Music: Arch-Duke 
Albrecht's March (Komzak); Laura Waltz (Millticker); 
Swedish Country Mazurka (Translateur); Pepita 
Polka (Lumbye); Old North Jutland Dances, (a) 
Rheinlander Polka, (b) Old-Time Waltz, (e) Sekstur, 
(d) NValtz; Quadrille from The Gipsy Baron (Strauss) ; 
Susanne Mazurka (Móller); Armen Polka (Strauss) ; 
Bacchus Gallop (Luntbye). 9.45, Dance Music from 
the Industri Restaurant. 11.0, Chimes front the 
Town Hall. 11.15 (approx.), close Down. 

KATTOWITZ (482 metres) ; 10 kV.----6,56, Agri-
cultural Report. 7.5, Talk by Mr. K. Zienkiewicz 
7.30, Programme front Warsaw. 9.0. Tillie Signal, 
Weather Report and News. 9.80. Dance Music'. 
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Programmes from Abroad. - 
KAUNAS (2,000 metres); 7 kW.-4.0, Concert: 
Waltz, Danausagen (Fucik); Erotica (Grieg); Selec-
tMng from Das Pensionat (Suppé) ; Serenade, Küsse 
ink Dunkel (Micheli); Melodienkranz'mitred): 
Goodbye (Tosti) ; Tango, Vidalita (Sentis) ; Inter-
mezzo, La Veeda (Alden). 4.45, Talk. 5.30, Aunouncr.-
ments. 6.0, Weather Report and News. 6.30. Pro-
gramme from the National Theatre. 

LAHTI (1,522.8 metres) ; 35 kW.-4.0, Orchestral 
Concert: March, Porin Marssi (IVIerikanto); Valse 
lente (Roula) ; Lampaan Polska (arr. Tiger) ; Finnish 
Melodies (15rnefelt) ; Berceuse (Sibelius) ; Valse 
Chevaleresque (Finlandia). 5.15, Programme of 
Talks. 0.0, A Short Play. 6.40, Bassoon and Vocal 
Music, followed by Orchestral Selections: Melodies 
(Brahms) ; Overture to Rosamunde (Schubert). 
7.45, News in Finnish and Swedish. 8.15, Dance 
Music. 9.0 (approx.), Close Down. 

LANGENBERG (468.8 metres); 20 kW.- Programme 
also for Aix-la-Chapelle (400 metres), Cologne (283 
metres), and Münster (250 metres).-1.1.10 am., Gramo-
phone Selections. 12.5, Programme from Cologne. 
1.80, Household Hints. 2.40, Technical Wireless 
Talk by Arlin Wurbs, relayed from Elberfeld. 8.0, 
Programme from Cologne. 3.30, PrOgramme from 
KiMigswusterhausen. 4.10 to 5.55, 'Programme from 
Cologne. 6.15, Talk for Workers by Dr. Karl Wurz-
burger, from Dortmund. 6.40 to 12.0 Midnight, 
Programme from Cologne. 

LEIPZIG (865.8 metres) ; 4 kW.-11.0, Talk on 
Wurzburger. 7.0, Programme from the Works of 
Schubert. 8.15, Cabaret Concert. 9.15, News, 
Announcements and Sports Notes, 9.30, Programme 
from Voxhaus. 

mrsos, Call PTT (264 metres) ; 0.5 kW.-7.0, Market 
Prices. 7.10, Concert arranged by Le Journal ¡'Echo 
du Nord. 820, Variety Selections, 8.45, Concert 
organised by the Wireless Association of Northern 
France, followed by News. 

MADRID (Union Radio), Call EAJ7 (375 metres) ; 
3 kW.-7.0, Sextet Selections: Andante from the 
Suite romantica (Villar) ; Intermezzo, Naila (Delibes); 
Recuerdos de Andalucia (Odin); Barcarolle, Mallorca 
(Albéniz); Entr'acte from Don César de Baran 
(Massenet); Czardas, Ultimo amor (Gungl) ; Inter-
lude by Luis Medina. 8.0, Dance Music. 9.45, Weekly 
Market Report. 10.0, Chimes and Musical Comedir 
Selection: " Pepe Conde" (Vives), followed by News. 
12.30 a.m. (approx.) (Sunday), Close Down. 

MILAN, Call 1 till (549 metres) ; 7 kW.-7.35, Time 
Signal and Talk, The History and Appreciation of 
Music, 7.45, News and Concert: Overture to Roy 
Blas (Mendelssohn) ; Mezzo-Soprano Solos, (á) 
Autumn (Fauré), (b) Le Voyageur, (c) Après utte rêve; 
- Pianoforte Solos, Toccata and Fugue in A Minor 
(Frescobaldi) ; Baritone Solos, (a) Air from I Puritani 
(Bellini), (b) Prologue to I Pagliacci (Leoncavallo) ; 
Reading; Impromptu in C Sharp Minor (Chopin); 
Prelude for Pianoforte (Ravasenga) ; Virions Vene-
ziana (Brogi) ; O Fior di campo (Billi) ; Orchestral 
Selections, (a) Siegfried Idyll (Wagner), (b) Danza dei 
lore c amore (Parelli), (c) Le Maschere Symphony 
(Mascagni), Followed by News. 10.0, Dance Music 
from the Hotel Majestic Diana. 10.45 (approx.), 
Close Down. 

MOTALA (1,380 metres) ; 311 kW.-Programme also 
for Stockholm (454.5 metres), Roden (1,190 metres), 
Goteborg (416.5 metres), Malm6 (260.9 metres), Oster-
sand (729 metres), Sundsvall (545.0 metres).-5.30, 
Cabaret Programme. 6.30, Talk on Careers. 6.45, 
Pianoforte Recital: Fantasia Op. 12 (Schumann). 
7.0, Concert of Romances and Chamber Music from 
the Works of Eyvind Alnaes: Songs, (a) Der de 
gjekk tyre, (b) Siste Reis, (c) So skal jenta hay a det, 
(d) Little Friend, (e) Poems, (f) February Morning by 
the Gulf, (g) Spring Longings; Suite for Two Violins 
and Pianoforte; Songs (a) An Old-new Melody, (b) 
May Song, (c) Et vackert gammalt meinster, (d) A 
Summer Melody, (e) Skogrsrán, (f) The Happiness of 
Two, (g) 1111 liten tat o:u varen. 8.0, Topical Talk, 
8.15, News and Weather. 8.45, Dance Music. 12.30 
a.m. (approx.) (Sunday), Close Down. 

NAPLES, Call INA (833.3 metres) ; 1.5 kW. -MO, 
Time Signal and News, followed by Harbour Notes. 
7.60, Concert: Overture to The Marriage of Figaro 
(Mozart) ; Tenor Solo from Mignon (Thomas); 
Shadow Song from Dinorah (MeyeMeer) ; Prelude 
No. 9 for Orchestra (Chopin) ; Soprano and Tenor 
Duet from La Sonnambula (Bellini); "The I.ost 
Letter," One•Act Comedy (Niccoclemi) ; " Peace in 
the Family," One-Act Comedy (Courteline) ; Selection 
from La Dubarry (Canotes)); Soprano Solo front Thrr 
Elixir of Love (Donizetti): Tenor Solo from Faust 
(Gounii.1); Noetarno, Op. 15, No. 1, for Orchestra 
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(Chopin) ; Duet from Rigoletto (Verdi); Overture to 
Oberon (Weber). 9.50, News, followed by Calendar 
and Programme Announcements. 10.30 (approx.), 
Close Down. 

OSLO (4131.5 metres) ; 1.5 kW.-Programme relayed 
by Fredrikutad (434.8 metres), !Lunar (555.6 metres), 
Notodden (411 metres), Poregrand (500 metres), and 
Einkan (448 inctres).-6.15, Weather Report, News 
and Agricultural Report. 6,30, Talk: The Reception 
of Knut Hamsun in Germany. 7.0, Time Signal. 
7.30, Orchestral Concert: Marche Matador (Sec>); 
Wiéner Blot (Strauss) • The Negro's Dream (Myddle-
ton) ; Styltelüpem (Murzilli) ; Rêve du Bal (Trans-
lateur) ; Tango (Schüttauf) ; Waltz, Gold and Silver 
Lehár); La Poupée Aveugle (Leopold); March 
(Johansen). 8.0, Concerto in G Minor for Violin (Max 
Bruch). 8.30, Weather Report and News. 9.0, Topical 
Talk, followed by Dance Music from the Hotel Bristol, 
Oslo. 11,30 (approx.), Close Down. 

PARIS (Et-ole Supérieure), Call FPTT (458 metres) • 
0.5 kW-6.30. "Radio Journal de France." 8.0. 
Sports Notes and Review. 8.30, Relay of Speeches 
under the Presidency of M. le Maréchal Lyautey, front 
the Grand Amphithatre of the Sorbonne, followed by 
News, Time Signal, Weather Report and Dance Music 
from the Coliseum de Paris. 

PARIS (Eiffel Tower), Call FL (2,850 metres) ; 5 kW.-
6.45, " I.e Journal Parlé." 7.10, Weather Report. 
7.80, Concert: Arabian Dances (Grumbach) • 'Cello 
Solos; Nuages (Georges); Le Chant du gouvenir 
(Filipucci); Aubade Sentimentale (Fourdrain); 
1.es Danses de Chez Nous (Jacquet). 

PARIS (Petit Parisien) (840.9 metres) ; 0.5 kW.-
8,45, Gramophone Selections' Talk, News and An-
nouncements. 9.1), Orchestral Concert: Penelope 
Prelude (Fauré) ; Selections from Gillette de Narbonne 
(Audran) ; First Movement from the Symphony in 
G Minor, No. 40 (Mozart) ; Concerto Grosso, No. 6 
(Handel) ' • Ballet from The Bartered Bride (Smetana); 
Serenade Florentine (Godard); Marche des Girondine 
(Le Borne); News iu the Intervals. 

PARE; (Radio-Paris), Call CFR (1,750 metres); 
6 kW.-12.30, Concert of Gramophone Selections: 
Fox-Trot, Get out and get under the Moon, by Paul 
Whiteman and his Orchestra; One-Step, Con-
stantinople, by Paul Whiteman and his Orchestra; 
Some of These Days, by Sophie Tucker; The New 
St. Louis Blues, by Ted Lewis and Band; Fox-Trot, 
If You See Sally, by Ted Lewis and Band; Together, 
by Layton and Johnston; Old Song, Le Bossu 
(Rameau) ; Harpsichord Solo, Tambourin (Rameau) ; 
Song of the Toreador from Carmen (Bizet) ; Jewel 
Song from Faust (Gounod) ; Selections from Siegfried 
(Wagner), (a) Forest Murmurs, (b) Prelude to the 
Third Act, (c) Fire Music; Second Symphony in D 
(Beethoven), by the London Symphony Orchestra, 
under the direction of Sir Thomas Beecham ; News in 
the Interval. 3.30, Market Prices and Religious News. 
3.45, Dance Music; News in the intervals. 8.0, 
Agricultural Report. 815, Talk, Market Prices, News 
and Announcements. 8.80, Vocal and Orchestral 
Concert; News in the Intervals. 

PITTSBURGH, Call KDKA (63 and 27 metres); 
25 kW.-11.30, Concert from the William Penn Hotel. 
12.0 Midnight, Teleehron Tinte Signal and Address 
from the University of Pittsburgh. 12.15 a.m. 
(Sunday), Concert (continued). 12.30 a.m.. Home 
Radio Club. 12.45 a.m., Literary Selections. 1.0 to 
3.0 es.m., Relay from WJZ, New York. 1.0 a.m., 
" The Philco Hour." 2.0 a.m., Republican Speaker. 
2.30 a.m., Accordion Quartet Music. 3.0 a.m., Longine 
Time Signal and Weather Report. 4.0 a.m., Special 
Antarctic Broadcast. 

POSEN (344.8 metres) ; 1.5 kW.-11.0, Talk: Im-
pressions of a Journey through Norway. 6.30, Talk 
from Warsaw. 7.0, Finance Report. 7.30, "The 
Heroes,' Operetta (Oscar Straus), from Warsaw. 
9.0, Time Signal, News and Weather Report. 9.30, 
Various Announcements, 9.40, Dance Music from the 
Carlton Restaurant. 1LO, Concert, arranged by the 
Philipps Maison. 1.0 a.m. (approx.) (Sunday), Close 
Down. 

PRAGUE (348.9 metres) ; 5 KW.-4,30, Talks. 4.50, 
Agricultural Repor*. 5.0, German Transmission. 
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6.0, Operetta (Offenbach). 7.15, Relay from Olomouc, 
Concert by the Moravian Teachers' Choral Society. 
9.9, Time Signal and News. 9.20, Selections of Popular 
Music. 

ROME, Call 1R0 (447.8 metres) ; 3 kW.-7.80, Sports 
Notes, News, Exchange Quotations and Weather 
Report. 7.47, Topical Talk and Time Signal. 8.0. 
" La Baronessa di Carini," Lyrical Drama in One Act 
(Mulè) ; Art and Literature Review; Acts I and II of 
" Mephistopheles," Opera (Boito), with Topical Talk 
in the Interval. 10.5, News and Close Down. 

SCHENECTADY, Call 2XAD and 2XAF (21.98 and 
814 metres) ; 30 kw.-u..55, Baseball Announce-
ments. 12.0 Midnight, Statler's Pennsylvanians, 
directed by Johnny Johnson, from New York. 12.33 
a.m. (Sunday), Concert from the Hotel Sagamore, 
Rochester. LO to 4.0 a.m., New York Rela y. 1.0 a.m.. 
Musical Programme. 1.30 a.m., " The l'ark Bench." 
8.0 a.m., 'Variety Hour." 3.0 a.m., American 
Tobacco (Lucky Strike) Programme. 4.0 a.m., Dance 
Music from the Hotel De Witt Clinton. 5.0 a.m. 
(approx.), Close Down. 

STAMBOUL (1,200 metres) ; 5 kW.-7.30, Weather 
Report and lime Signal. 7.40, Concert : Overture to 
Das Nachtlager in Granada (Kreutzer) ; Italian 
Caprice (Tchaikovsky) ; Song, Romance (Schumann); 
Marche Militaire (Saint-Saëns). 9.0, News and Close 
Down. 

STUTTGART (379.7 metres) ; 4 kW.-2.45, Orchestral 
Concert: Polonaise in A Major (Chopin) ; Kol Nidrei 
(Bruch) • Two Minuets (Haydn) ; Slavonic Suite 
(Frederiksen). 3.85, Dance Music, relayed from 
Frankfurt. 5.5, Time Signal and Weather Report. 
5.15, Talk, relayed from Freiburg (577 metres). 5.45, 
Book-keeping Lesson. 6.15, Dr. Schwâbsch, Talk: 
Patents. 6.45, 'lime Signal, Weather Report and 
Sports Notes. 7.15, Concert of Slavonic Music: 
Dumky Trio, Op. 90 (Dvorak) ; Trio, Op.15 (Smetana ). 
8.15, Programme iron, Frankfurt. 9.15, Concert of 
Marches and Waltzes: Carmen March (Fétras); 
Waltz, The Skaters (Waldteufel); March, Hail, 
Heidecksburg I (Herter); Moonlight on the Alster 
(Fétras); Hoch und Deutschmeister March (Ertl) ; 
Tales of the Vienna Woods (Strauss) ; Florentine 
March (Fucik); followed by Dance Music from the 
Pavilion Excelsior and Experimental Relay of 
American Stations. 

TOULOUSE (Radiophonie du Midi) (391. metres) ; 
3 kW.-12.45, Concert. 8.0, Exchange Quotations and 
News. 8.80, Concert: Selections from (a) Scènes 
Alsaciennes, (b) Thais (Massenet), (c) L'Arlésienne 
(Bizet) ; Marouf (Rabaud). 9.40, Selection by Bala-
laika Orchestra: Toreador and Andalouse (Rubinstein). 
9.46, Selections from the Works of Gamic Extase; 
Selection from Hans the Flute Player • Lorrains 
March Le Père la Victoire; Overture to The Mounte-
banks. 10.5, Dance Music: Mon Paris; Nanette; 
La Caravaue; On ne peut pas quitter Paris; Valencia; 
Parisette. 10.15, North African News. 

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kV'.-. 
10.0 a.m., Concert of Quartet Music. 4.30, Pro-
gramme for Children. 5.0, Reading from A Thousand 
and One Nights, by Gustav Hermann. 5.45, Zither 
Recital by Faim) and Otto Slezak. 8.20, concert of 
Chamber Music, by the Weiss Quartet; Doric Quartet 
(Respighi) ; String Quartet, Op. 105 (Dvorak). 7.10, 
" Mamsell Nitouche," Operetta in Three Acts (Hervé.) 

ULNA (435 metres) ; 1.5 kW.-8.5, M. Charkeiwicz, 
Talk: The Decay of the Orthodox Greek Church. 
6.30, Programme from Warsaw. 6.55. News, followed 
by Gramophone Selections. 7.30, Programme from 
Warsaw. 10.30 (approx.), Close Down. 

WARSAW (1,111 metre ; 10 kW.-11.0 a.m., Time 
Signal and Fanfare from Cracow. General News 
Bulletin. 2.0, Weather Report. 3.0, Light Music. 
4.10, Talk. 4.85, Talk. 6.30, " La Radio Chronique," 
by Dr. Stepowski. 7.5, News. 7.30, " The Heroes," 
Operetta (Oscar Straus) ; in the Interval: News in 
French. 9.0, Time Signal, .Aviation Notes and 
Weather Report. 9.5, News, Police Announcements 
and Sports Notes. 9.30, Dance Music. 10.30 
(approx.), Close Down. 

ZURICH OM metres) ; I kW. -11.30 a.m., Time 
Signal and Weather Report. 11.82 a.m., Gramophone 
Records. 11.50 a.m.. Weather Report and News 
Bulletin. 12 noon, Gramophone Selections continued. 
12.35, Stock Exchange Quotations. 2.0, Bert Herzog, 
Talk on New Books. 3.0, Concert from the Carlton 
Elite Hotel. Selections by the Castellano Orchestra. • 
4.15 Concert by the Edelweiss Club. 6.0, Chimes 
relayed from the Zurich Churches. 8.80, Time Signal 
and Weather Report. 8.16, Concert. 7.0, Symphony 
Concert, relayed from Basle (1,01(1 metres). 9.0. 
%Veather Report and News. 9.1.5 (approx.), Close 
Down. 
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BARCELONA (Radio Barcelona), Call EMI (844.8 
metres) ; 1.5 kW.-1.80, Concert by the Iberia Trio, 
and Gramophone Records. 2.45 to 8.0, No Trans-
mission. 8.0, Market Prices. 8.10, Concert by the 
Station Orchestra with Soloists. 8.40, Sports News. 
9.0 (approx.), Close Down. 

BASLE (1,010 metres) ; 1.5 kW.-Programme relayed 
from Bern. 8.30, Dr. Brüschweiler, of Thun, Talk: 
Baptismal Cuitoms in Switzerland-The Christening. 
7.0, Concert. 8.45, Sports Notes, General News Bulletin 
and Weather Report. 9.0 (approx.), Close Down. 

BERGEN (370.4 metres) ; 1.5 kW.-9.30 a.m., eday 
of Morning Service and Sermon. 11.80 a.m., Weather 
Forecast and, General News Bulletin. 7.0, Orchestral 
Selections, followed by Topical Talk. 8.80, Concert 
by the Choral Society of the Bergen Handicrafts and 
Industries Association, Conductor: Kr. Svenkerud. 
9.0, Weather Report, Late News Bulletin and Time 
Signal. 9.16, Dance Music. 11.0 (approx.), Close 
Down. 

BERLIN (Künigswusterhausen) (1.250 metres) 
40 kW.-7.65 a.m., Garrison Church Chimes from 
Petschun. 8.0 a.m., Concert relayed from Vozbans, 
followed by the Cathedral Chimes. 10.15 RM. 
(approx.), Musical Progratrune, relayed from Poems. 
2.30 to 3.45, Three Talks on Agricultural Topics, from 
Poem. 4.0, Concert relayed from Vozhans. 5.30, 
Talks, followed by relay of Programme from another 
German Station. 9.15, News from the Press. 9.30, 
Dance Music. 11.80 (approx.), Close Down. 

BERLIN (Vnxhaus) (484 metres) ; 4 kW.-7.55 a.m., 
Chimes relayed from the Garrison Church, Potsdam. 
8.0 ans., Recital of Music, followed by Berlin Cathedral 
Chimes. 10.15 a.m., Orchestral Concert. 2.80, 
Agricultural Talks on Practical Advice in Farming 
and the Week's Markets. 4.0 to 5.0, Relay of Orches- , 
tral Concert, followed by Advertisements and Talks. 
7.15 (approx.), Concert' of Orchestral Selections. 
9.10 (approx.), Weather Report, Time Signal, Sports 
Notes, News and Announcements. 9.30, Relay of 
Dance Music. 11.80 (approx.), Close Down. 

BERN (411 metres); 1.5 kW -9.30 a.m. to 10.30 a.m., 
Religious Address. 12.0 Noon, Time Signal and 
Weather Report. 12.5, Orchestral Selections. 7.0, 
Bernese Popular Evening With the collaboration of 
local societiei. Musical Item; and Play in Bernese 
dialect. The Edelweiss Yodler Club, the Be! 
Orchestra, and the Zytglogge Dramatic Society. 8.45. 
Sports News, Weather Report and General News 
Bulletin. 9.0, Orchestral Concert. 9.85 (approx.), 
Close Down. 

BRATISLAVA (300 metres); 1 kW. -8.0 ant, 
Morning Recital of Sacred Music. 1.0.0 a.m.. Pro-
gramme relayed front Prague. 4.30 (approx.), Concert. 
9.20, Orchestral Music. 

BRESLAU (322.8 metres) ; 4 kW.-Programme re-
layed by Gleiwitz (329.7 metres).-7.45 a.m., Chimes 
from Christ Church, Breslau. 10.0 am., Evangelical 
Recital, with Address and Instrumental Items. 11.0 
a.m., Instrumental Concert. 1.0, Ten Minutes for 
the Amateur Gardener. 1.10, Talk. 1.85, Inter-
esting l'oints for Chess Players. 2.0, Stories for 
Children. 2.80, Talk for Farmers, followed by Talk 
and Music. 7.30, Programme of Variety Items, with 
the collaboration of Ludwig Manfred Lommel. 9.0, 
News Bulletin and probable outside relay. 11.0 
(approx.), Close Down. 

mu« (441.2 metres) ; 3 kW.-8.0 a.m., Morning 
Recite 9.0 a.m., Agricultural Report and Talk for 
Farmers. 10.0 a.m., Orchestral Concert. 5.0, German 
Paogiamme. 8.15 (approx.), Popular Concert. 9.0, 
General News Bulletin, relayed from hone, followed 
by Musical Progra llllll e. 

BRUSSELS (508.5 metres) ; 1.5 kW.-6.0, Programme 
of Dance Music by the Orchestra of the St. Sauveur 
Palais de Danse, Brussels. 8.0, Half-Hour for Children. 
8.80, Music by the Radio-Belgique Trio. 7.80, La 
Radio-Chronique. 8.15, The Station Orchestra, 
under the direction of M. René Tellier. 10.15, Press 
News. 10.80 (approx.), Close Down. 

BUDAPEST (555.8 metres); 35 kW.-8.0 a.m., Press 
Review, followed by Talk for Women. 2.0 a.m., 
Relay of Morning Service and Sermon. 11.15 &M. 
(approx.), Orchestral Selections. 2.80, Talk, arranged 
by the Ministry of Agriculture, followed by Children's 
Corner. 4.15. Concert. 8.11, Talk. 7.30, (approx.), 
Concert or Play. 9.20, Relay of Orchestral Programme. 
10.30 (approx.), Close Down. 

COLOGNE (283 metres) • 4 kW.-Programme also for 
Aix-la-Chapelle (100 metres). Langenberg (468.8 metres) 
and Minstar (250 nœtres).-7.15 a.m., Music Recital. 
7.35 a.m. to 7.55 a.m., Esperanto Talk. 8.5 a.m., 
Evangelical Choral and Instrumental Recital with 
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Address. 10.0 a.m., Talk: The German Language, 
its worth and honour. 10 36 a.m„ Agricultural Talk. 
10.55 a.m., Talk On Musk with illustrations. 12.0 
Noon, Orchestral Concert, followed by LiterarY Talk, 
and Hints for Chess Players. 8.30, Concert. 5.50, 
(approx.), Transmission for Workers, Kurt Klaber, 
Introductory Talk: Georg Schwarz. 7.0, Concert by 
the Cologne Station Orchestra followed by Late News 
Bulletin, Sports Notes and programme of Light Music. 
11.0 (approx.), Close Down. 

CORK, Call 6CK (WO metres); 1.5 kW.--8.80. 
Concert of Vocal and Instrumental Music, including 
Tenor Solos by Mr. W. F. Watt. 11.0, Weather 
Report and National Anthem. 11.16 (approx.), 
Close Down. 

CRACOW (588 metres) ; .1.5 kW.-9.16 a.m. to 10.45 
am., Relay of Cathedral Service. 110 am. to 1110 
SAL, Relay of Fanfare from Notre Dame, Cracow. 
11.6 a.m., Time Signal and Weather Forecast. 8.40, 
Dr. St. Wasniewski, " La Chronique Agricole." 
7.0, Relay of Fanfare front Notre Dame. 7.16, Sports 
News. 7.80, Orchestral Concert: Two arias from 
" The Marriage of Figaro" (Mozart) sung by Made-
moiselle Félicie Günther. 9.0, Relay from Warsaw. 
9.80, Concert relayed from a Restaurant. 10.30 
(approx.), Close Down. 

DUBLIN, Call 2RN (819.1 metres) ; 1.5 kW.-8.80 
to 11.15 (approx.), Programme relayed from Cork, 
Concert by the Station Sextet with vocalists. Tenor 
Solos by Mr. Leslie Williams. 11.0, Weather Forecast 
and National Anthem. 11.15 (approx.), Close Down. 

FRANKFURT (428.8 metres) ; 4 kW.-Programme 
relayed by Cassel (252.1 metres).- 7.80 a.m. (approx.), 
Recital of Music. 10.0 a.m., Talk for Parents. 11.0 
a.m., Concert by the Station Orchestra. 12.0 Noon, 
Ten minutes of Agricultural Topics. 4.0 (approx.), 
Concert. 7.80, Musical or Literary Programme. 9.80, 
(approx.), Dance Music relayed from Berlin. n.ao 
(approx.), Close Down. 

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4 
kW.-Programme relayed by Bremen (272.7 metres), 
Hanover (297 metres) and Kiel (254.2 metres).-7.25 
a.m., Tinte Signal. 7.30 a.m., Weather Forecast and 
General News Bulletin. 8.0 a.m., Law Report. 
8.15 a.m., Morning Recital of Music. Liz rm. (for 
Mel only), Relay of Morning Service. 11.55 a.m., 
Time Signal relayed from Rouen. 12.5 (for Hamburg 
and Kiel), Concert. 12.5 (for Bremen), Musical 
Programme. 12.5 (for Hanover), Gramophone Records. 
15, Programme for Children arranged by Hans 
Bodenstedt. 2.0, Concert. 4.15 (approx.), Orchestral 
Concert. 13.80, Talk arranged by the Hamburg 
Physical Training School. 8.40, Sports News. 6.55, 
Weather Report. 7.0 (approx.), Concert or Play. 
8.80 (approx.), General News Bulletin and North Sea 
and Baltic Weather Report followed by programme of 
music. 10.0 (approx.), Close Down. 

HILVERSUM (1,071 metres) ; 5 kW.-12.40 to 210, 
Orchestral Music by the Radio Trio. 2.10 (approx.), 
Military Band Concert. 7.40, Weather Report and 
General News Bulletin, 7.50, Concert relayed from the 
"Concertgebouw" (Concert Hall) at Amsterdam. 
The Orchestra conducted by Cornelius Dormer. 2,55, 
Programme of Music. 11.0- (approx.), Close Down. 

Kumai (340.9 metres) ' • 4 kW.-Transmits on 1,870 
metres from 5.40. 8.10 a.m. to 9.10 a.m., Morning 
Service and Address. 9.30 a.m. (approx.), Relay of 
Divine Service. 12.10, Trio Selections. 5.30 (approx.), 
Relay of Evening Service. 8.0, Orchestral Concert, 
10.25, Epilogue by the Choir. 10.40 (approx.), Close 
Down. 

JUAN-LES-PON (Radio Li-) (244 metres); 1.5 kW.-
1.0 to 2.0, Musical Selections and Talk for Children by 
" RadioTo." 9.0, Late News Bulletin, Weather 
Report and Sports Notes. 9.15. Concert of Orchestral 
Selec t ions. 10.0, Dance Music by the Municipal 
Casino Orchestra. 10.30 )approx.), Close Down. 

RALUNDBORG (1,680 metres) kN't Programme 
also for Copenhagen (:1;17 metres). --9.0 a.m., ‘luniint: 
Church Sers ice relayed front Copenhagen. 10.86 
Em. to 10.40 an'. (Kalundbnrg only), 1% enther Report 
from t hc Nleteürological I 1,st i t ite. 4,0, r veoi.,;; 
Service relayed from Copenhagen. 5.20, Children s 
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Corner. 5.50 (Kaluniborg only), NVeatler Report 
from.t.lie Meteorological Institute. 8.8, News f.rorn 
the Press. 6.15, 'lime Signal. 8.80, Talk. 7.0. 
Chimes ielayed from the town Ilan. ropenbagen. 
7.5, '' Darnsh History in Poetry ard Music" On hes-
tral and N'ocal Coned with introductory talk by 
Axel Garde. 8.30, Ilencral News liulletin. 1.46, 
Concert by the Station Orchestra. 9.45, Popular 
Da ace Music; in the interval at 11.0, Chimes from 
the Copenhagen Town Hall. 11.80; (approx.), Close 
Don n. 

KATTOWITZ (422 metres) ; 10 kW -9.15 a.m., 
Relay of Morning Service. 11.0 a.m., Tinte Signal 
and Weather Report. 6.45, Weekly Press Review. 
7.30, Vocal and Instrumental Concert relayed front 
Warsaw. Soprano Song; by Tola Mankiewicz; Mass 
Solos by S. Mossocxy; - Recitations by J. Sliwicki and 
Professor L. Urstein at the piano. 9.0, Time Signal, 
Weather Forecast, Press and Sports News. 9.30, 
Dance Music. 10.80 (approx.), Close Down. 

KAUNAS (2,000 metres); 7 kW.-10.15 a.m., Morning 
Recital. 11.0 a.m., Weather Forecast. 11.80 am., 
Orchestral Concert. 12.0 Noon, Programme for 
Children. 12.30, Physical Training. 2.30, Half-
hour for Young People. 3.0, literary Talk. 8:30, 
Hygiene Talk. 4.0, Talk. 8.0, Weather Report. 
8.5, Notes on Politics. 13.15, Accordion Selections. 
A Potpourri of Lithuanian Songs. 13.30, Concert of 
Orchestral Selections. 9.30 (approx.). Close Down. 

HÔNIGSBERG (3os metres); 4 kW.--Programine 
relayed by Danzig (272.7 metres).-8.0 a.m., Recital 
of Instrumental Music and Address. 10.0 am. 
(Konigsberg only), Weather Forecast. 10.5 a.m., 
Orchestral Concert, with Songs. 11.55 a.m., Time 
Signal, relayed from Kanto, followed by Weather 
Report. 1.50, Notes for Chess Players, by P. S. 
Leonhardt. 2.20, Elementary Spanish Leason by 
Kurt Metre, 1.ecturer in Spanish at the HOnigsbee3 
Technical Institutç. 3.0 (approx.), Concert by the 
Station Orchestra, followed by Talks. 7.0, " Die 
geschiedene Fran," operetta in Three Acts by Victor 
Leon, Music by Leo Fall; the Orchestra under the 
direction of Erich Seidler. 9.16, General News 
Bulletin and Sports Notes. 9.30 (approx.), Relay 
of Dance Music. 11.30 (approx.), Close Down. 

LAHTI (1,522.8 metres) ; 35 kW.-Programme also for 
Helsinglors (375 metres).-8.0 a.m. (approx.), Relay 
of Church Service. 9.50 am., General News Bulletin. 
10.5 a.m., Concert. 10.60 LIM, Weather Report 
and 'I ime Signal. 11.0 8.111., Sacred Service in Swedish. 
3.0, Orchestral Concert. 4.0, Talk. 425, Concert 
by the Station Orchestra, conducted by Erkki Linko. 
4.57, Time Signal and Weather Report. 5.10, History 
Talk. 5.40, Talk. 8.0, Concert. 7.45, Late News 
Bulletin given in Finnish and Swedish. 9.0 (approx.), 
Close Down. 

LANGENBERH (488.8 metres) ; 20 klV.-Programme 
also for Aix-le-Chapelle (4(10 metres), Cologne (283 
metres), and Munster (250 metres).-7.15 am. Light 
Music, relayed from Cologne. 7.35 am., Em., iii 

Esperanto, relayed from Cologne. 8.5 am. (approx.), 
Morning Recital of Music with Choral Items and 
Address from Cologne. 10.0 a.m., Talk on the German 
Language. 10.35 am., Two Talks front Cologne. 
12.0 Noon, Concert of Popular Selections, followed by 
Talks. 8.30, Orchestral Concert. 8.20, Tales by 
Hermann Hesse, read by Lisa Tetzner. 7.0, Relay 
of Concert from Cologne, followed by News Bulletin, 
Sports Notes and Dance Music. 11.0 (approx.), 
Close Down. 

LEIPZIG (886.8 metres) ; 4 kW.-Programme relayed 
by Dresden (275.2 metres).-7.30 am., Organ Recital 
of Sacred Musk. 8.0 am., Morning Concert of Vocal 
and Instrumental Music. 10.0 a.m., Concert. 19.0 
Noon, Two Talks. LO, Foreign Press Review. 1.20, 
Talk arranged by the German Speaking Union. 1.30, 
Musical Selections. 5.30, Talk. 8.0, Talk- 0.30. 
Concert of Chamber Music by the Zilcber Trio: Dr. 
Hermann Zilcher (Pianoforte); Professor Adolf 
Schiering (Violin),• and Professor Ernest Cahnblen 
('Cello): Sonata for Violin and Pianoforte, Op. 16 
in D Major (Zilcher). 9.0, Sports Notes. 9.80, Dance 
Music, relayed from Berlin. 11.30 (approx.), Close 
Down. 

LILLE, Call PTT (2134 metres) ; 0.5 kW.--12.30, Con-
cert arranged by the Wireless Association of Northern 
France. 1.35, Prices of Motor Oils. 8.80, Instru-
mental Concert, followed by Late News Bulletin. 

LYONS (Radio Lyon) (291 metres) ; 1.5 kw.-7.46. 
The Radio Lyon " Jounial Parlé," with Press Review 
and Sports News, 8.0, Vocal and Instrumental 
Concert: Artistes, Madame Ducharne (Pianist), and 
Monsieur Camand (Violinist) of the Lyons Comer-
vatoire ; and Monsieur Tcstaniére ('Cellist). 9.0 
(approx.), Close Down. 

A 33 
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Programmes from Abroad.-
MADRID (Union Radio), Call EAJ7 (875 metres): 

kW.-Ptogtamete relayed by Salamanca, EA J22 
(406 metres). ex% Chimes and Time Signal. 2.10. 
Popular Selections by the Union Radio Orchestra and 
Leis Medhia. 8.30 to 7.0, No Transmission. 7.0, 
Music and Stories for Children; the Station Sextet, 
" Phaeton," Symphonic Poem, by Saint-Sams. 8.30 to 
10.0, No Transmission, 10.0, Chimes and Time Signal. 
10.5, Orchestral Concert. 12.0 Midnight, Relay of 
Dance Music Programme by the" Palermo en Rosales" 
Orchestra. 12.30 a.m. (approx.) (Monday), Close 
Down. 

MILAN, 1MI (549 metres): 7 kW.- 9.30 a.m. to 
10.0 Lin., Recital of Vocal and Instrumental Sacred 
Music. 11.80 a.m., Time Signal and Concert by the 
Radio Quartet. 12.30-to LO, No Transmission. 3.0, 
Opening Signal and Vocal and Instrumental Pro-
gramme with Selections by the Station Quintet. 
4,25, Agricultural Talk. 4.30, Concert of Light Music; 
Selections by the Tzigane Orchestra of the Flaschet-
feria Toscana at Rome. LO to 7.25, No Transmission. 
7.26, Opening Signal and General News Bulletin. 
7,35, Time Signal. 7.45, Sports News. 7.50, Relay of 
an Opera with Late News Bulletin and Sports Notes 
at the end of the Second Act. 10.46 (approx.). Close 
Down. 

NOTALA (1,380 metres) ; 30 kW-Programme also 
for Stockholm (454.5 metres), Boden (1,190 metres), 
Goteborg (416.6 metres), Malmo (260.9 metres, 
Ostersund (720 metres) and Sundsvall (545.6 metres).-
10.0 a.m., Relay of Morning Service. 11.35 am, 
Weather Report. 11.415 a.m., Exchange Quotation!. 
11.55 a.m„ Time Signal. 4.55, Carillon, relayed front 
the Stockholm Town Hall. 5.0, Relay of Evening 
Service. 7.15, Programme by the Band of the Royal 
Life Guards. 915, General News Bulletin. 8.80, 
Weather Report. 8.40, Concert. 10.0 (approx.), 
Close Down. 

MUNICH (535.7 metres); 4 kW.-Programme relayed 
by Moberg (565 metres). Kaiserslautern (277.8 
metres) and Nuremburg (241.9 metres).-12.0 NOCOS, 
Time Signal, Weather Report and Notes on Forth-
coming Programmes. 2.15, Concert of Light Music. 
420, Concert. 5.30,, Orchestral Music. 7.0, Grand 
Concert by the Munich Wireless Orchestra. 9.6, 
General News Bulletin. 9.80, Relay of a Concert 
Programme. 10.46 (approx.), Close Down. 

MUM, Call INA (833.8 metres): 1.5 kW.-
ILO a.m., Sacred Morning Recital. 3.45, Children's 
Corner. 4.0, Concert: Orchestral Music witlt Songs 
by Signora Carla Spinelli. 4.90, Time Signal. 7.20, 
Current Topics. 7.40, Time Signal. 7.48, Naples 
Harbour Authorities' Report. 7.50, Vocal and Instru-
mental Concert: "Pronta to son," from ''Don Pasquale," 
by Donizetti, Duet for Soprano and Baritone, sung by 
J. Lugar° and R. Aulicino; accompanied by the 
Station Orchestra. 9.0, Sports Notes. 9.65, Calendar 
and Programme Announcements. 10.0 (approx.), 
Close Down. 

01110 (481.5 metres) ; 1.6 kW.-Programme relayed 
by Predriksitad (434.8 metres), Hamer (555.6 metres), 
Notodden (411 metres), Porsgrond (500 metres), 
Hinlran (448 metres).-9.50 sm ., Chimes. 10.0 a.m., 
-Morning Service, relayed from St. Saviour's Church. 
9.15, Weather Report and News from the Press, 
followed by Musical Selections or Talk. 7.0, Time 
Signal. 8.80. Weather Report and Press News. 9.45,, 
Talk on Current Events. 9.0, Dance Music by the 
Orchestra at the Hotel Bristol. 10.45 (approx.), 
Close Down. 

PARIS (Ecole Supérieure), Call FPTT (458 metres) : 
0.5 kW.-Programme relayed at Intervals by the 
following Stations: Bordeaux, PTT (275 metres), 
Eiffel Tower (2,650 metres), Grenoble (416 metres), 
Mile, PTT (264 metres), Limoges (285 metres), Lyons, 
PTT (476 metres), Marseilles (303 metre), Rennes 
(280 metres), Toulouse, vrr (260 metres).-1.0 amh, 
General News Bulletin and Time Signal. 10.25 a.m., 
International Time Signal and Weather Forecast. 
12.0 Noon, Concert. 1.0, Economic Report. 1.55, 
Orchestral Concert: "The Italian Girl in Algiers' 
(Rossini). 2.30, Symphony Concert, arranged by 
" I.e Journal." 8.80, ' Le Radio Journal de France." 
8.0, Talk, arraniteot:yby the General Union of French 
Associations. 8 Concert of Instrumental and Vocal 
Music, organised the French Wireless Listeners' 
Association, followed by Latç News Bulletin, Time 
Signal and Weather Report. 10.80 (approx.), Relay of 
Dance Music from the Coliseum de Paris. 12.0 Mid-
night (approx.), Close Down. 

PARIS (Eiffel Tower), Call FL (2,850 metres); 5 kW.-
7.811 am., Time Signal on 32.5 metres. L28 a.m., 
Time Signal on 2,650 metres. 5.45, " Le Journal Parlé 
par TS.F.," including Talks by Regular Contributors 
on Health and Sports Topics. 7.10 to 7.20, Weather 
Roport. 7.80 to 9.0, Mario Cares and his Orchestra. 
7.56, Time Signal on 32.5 metres. 10.28, Time Signal 
on 2,650 metres. 11.15 (approx.), Close Down. 
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PARIS (Petit Parisien) (340.9 metres); 0.5 kW.-
8.46, Gramophone Selections, followed by Talk and 
Press News. 5.0, Orchestral Concert. 9.25, General 
News Bulletin. 9.80, Symphony Concert: The First 
Movement from the Fourth Symphony in B Flat 
(Beethoven). 10.0, Late News Bulletin. 10.18. 
Concert of Instrumental Selections. 11.0 (approx.), 
Close Down. 

PARIS (Radio LI.) (870 and 00 metres); 1 kW.-
HUG, Transmission, arranged by " Radio-Liberté," 
News Bulletin, Talk on Current Topics, followed by 
Concert of Vocal and Instrumental Music. Songs by 
Madame Hérault-Harlé. 1.0, Carillon de Fontenay. 
LO, Programme of Dance Music. 

• 
PARIS (Radio-Paris), Call CFR (1,750 metres) ; 0 kW-
-8.0 a.m., News Bulletin and Press Review. 12.0 
Noon, Address and Choral Recital of Sacred Music 
arranged by " La Vie Catholique." 12.80, News front 
the Press. 12.45, Concert by the Albert Locatelli 
Orchestra. 4.30, Dance Music by the Grand Vatel 
Orchestra. Press News in the Interval. 8.0, Agri-
cultural Report and News from the Press. 8.45, 
Symphony Concert devoted to the Works of Danish 
Composers, Press Review and General News Bulletin 
in the Intervals. 

PITTSBURGH, Call KDKA (88 and 27 metres) 25 
kW.-8.46, Telechron Time. 4.0, Church Service. 
7.0, Roxy's Stroll Programme front WJZ, New York. 
9.45, Church Service. 11,0, Time Signal and Baseball 
Scores. 11.30, Relay of Concert from WJZ. 12.0 
Midnight, Time Signal and Baseball Scores, followed 
by Orchestral Selections. LO a.m. (Monday), Pro-
gramme relayed front WIZ, New York. 1.15 a.m.. 
Collier's Radio Hour from WJZ. 2.15 a.m., Pro-
granuue from WIZ. 8.0 a.m., Time Signal. 3.5 asa„ 
The Continentals programme continued. 3.15 a.m.. 
Baseball Scores and Telechron Time. 3.30 a.m. 
(approx.), (lose Down. 

POSEN (344.8 metres); 1.5 kW.-9.16 a.m. to 10.46 
am., Relay of Cathedral Service. 11.0 ans.. Time 
Signal. 11.6 a.m. to 11.66 a.m., Two Talks for 
Fanners. 8.20 to 7.10, Two Talks relayed from Wag-
Saw. 7.30, Instrumental Concert. 8.0, Recital of 
Songs by Mr. Sigismond Jablonowski, of Berlin; 
Vocal Selections from the Works of Beethoven and 
Brahma. 9.0, Time' Signal, Weather Report and 
Sports Notes. 9.20, Twenty Minutes of Variety. 
10.0, Relay of Dance Music by the Orchestra at the 
" Palais Royal." 11.0 (approx.), Close Down. 

PRAGUE (348.9 metres) ; 5 kW.-8.0 a.m.. Recital of 
Sacred Music. 9.0 a.m. (approx.), Agricultural Notes. 
10.0 a.m., Programme of Music. 12.5, Industrial 
News. 12.20, Notes on Current Events, 6.0, Pm. 
gramme for German Listeners. 8.15 (approx.), 
Popular Concert. 9.0, Time Signal and General News 
Bulletin, followed by Orchestral Concert. 

RABAT, Call PM' (418 metres) : 2 kW.-12.30, 
Concert by the Station Orchestra. 8.30,, Popular 
Concert. 10.30, The Cinema Orchestra at the Jardin 
d'Ete. 11.0 (approx.), Close DOWD. 

RIGA (528.3 metres) ; 4 kW.-9.15 a.m., Relay of 
Sacred Service front the Mara Church; Songs, Stories 
and Music for Children. LO, Concert by the Station 
Orchestra conducted by Arved Parups. 4.0 to 8.0, 
Four Talks. 8.0, Instrumental Music. 8.0, Weather 
Report and General News Bulletin. 8.80. Concert 
by the Orchestra at the Café de l'Opéra. 10.0 (approx.), 
Cluse Down. 

ROME, Call IRO (447.8 metres) ; 3 kW - -9.15 a.m. 
to 10.0 a.m., Opening Signal and Recital of Songs and 
Instrumental Items. 10.0 a.m. to 12 Noon, No Trans-
mission. 12.0 Noon, to LO, Concert by the Station 
Trio. LO to 4.0, No Transtnis.sion. 4.0, Opening 
Signal. 4.6, Orchestral Concert. 5.0 to 7.0, No 
Transnai.ssion. 7.0, Opening Signal and Current 
Topics. 7.20, Agricultural Talk. 7.80, Sports News 
and General News Bulletin. 7.48, Topical Talk. 
7.80, Time Signal. 8.0, Concert by the Grand Sym-
phony Orchestra: Dvorak's "New N'orlo" Sym-
phony (No. 5 in E Minor), (a) Adagio e allegro molto, 
(b) Largo, (c) Finale; Talk in the Interval. 1.0.5, 
Late News Bulletin. 10.16 (approx.), Close Down. 

OCTOBER «Toth, 1928. 

SAN SEBASTIAN (Union Radio), Coll EAJ8 (835 
metres) ; 0.5 kW.-10.0, Orchestral Concert relayed 
from the San Sebastian Casino. 12.0 Midnight 
(approx.), Close Down. 

galIfilECTADy, Call 2XAD and 2XAF (21.98 and 
31.4 metres) ; 30 kW.-3.30, Relay of Church Servcei 
and Sermon. 8.30 to 7.0, Half Hour of the United 
Radio Corporation relayed from New York. 9.80, 
Organ Recital from the Union College Memorial 
Chapel at Schenectady, Organist: Elmer Tidmarsh. 
10.30, Programme from New York. 11.0, Stetson 
Parade Hour, relayed front Boston, Mass. 12.0 Mid-
night, Lehigh Programme, relayed from New York. 
12.30 a.m. (Monday), Transmission from the Capitol 
Theatre, New York. 2.0 a.m., Address on "Our 
Government," relayed from Washington, D.C. 2.16 

Atwater Kent Programme from NOW York. 
2.45 a.m., Time Signal. 8.15 a.m., Television Signals, 
Experimental Transmission. 3.80 a.m. (approx.), 
Close Down. 

STAMBOUL (1,200 metres); 5 kW.-3.30, Concert of 
Popular Selections. 4.30, Prices of Cereals. 5.15, 
Turkish Music. 7.30, Weather Report and Time 
Signal. 7.40, Orchestral Programme. 9.0, Late News 
Bulletin. 9.30 (approx.), Close Down. 

STUTZGART (379.7 metres); 4 kW.--Programme 
relayed by Freiburg (577 me tres).-10.10 a.m. (approx.). 
Morning Recital of Choral and Instrumental Music 
with Address. 11.0 a.m., Musical Selections followed by 
Gramophone Records. 7.15 (approx.), Concert. 9.0 
(approx.), Light Music followed by General News 
Bulletin and Sports Notes. 

TALLINN (408 metre«); 2.2 kW.-1.0, Concert of. 
Orchestral and Vocal Music. 7.0, Agricultural Talk. 
7.30, Late News Bulletin. 

TOULOUSE (Radiophonie du Midi) (391 metres): 3 
kW.-12.30, Weather Forecast and Local Market 
Quotations. 12.45, Popular Concert. LO, Time 
Signal. 1.45, News from ' Le Télégramme," " L'Ex-
press " and " Le Midi Socialiste." 1.0, Exchange 
Quotations and News Bulletin. &IL News from the 
Press. 8.30, Instrumental Music. 9.0, Carillon. 
9.5, Concert of Popular Items, Selections from the 
Works of Charpentier including the orchestral suite 
" Impressions d'Italie." 10.16, North African Notes 
and Late News Bulletin. 10.30 (approx.), Close Down. 

VIENNA (577 and 617.2 metres) ; 1.5 and 15 kW.-
Programme relayed by Graz (357.1 metres), Imam& 
(294.1 metres), Wage:dart (272.7 metres), and Lai 
(254.2 metres).-41.80 am., Organ Recital. 10.0 am., 
The Vienna Symphony Orchestra in a Concert from 
Works of Classical Composers. LO, Orchestra 1 Concert. 
8.0, Concert with Soloists. 7,6, " The Curse of Moisa-
sur " Magical Play in Two Acts by Ferdinand Raimund, 
Produced by Victor Kutschera, rollowed by Light 
Musical Selections. 10.0 (arrival Close Down. 

VILNA (436 metres) ' • 1.5 kW.--0.15 a.m., Relay of 
Cathedral Service, 11.0 a.m. to 11.10 a.m., Time 
Signal and News Bulletin relayed from Warsaw. 
8.20, Programme from Warsaw. 8.45 (approx.), Talk. 
7.10, General News Bulletin. 7.30, Relay of Concert 
front Warsaw. Concert devoted to the Works of 
Moniuszko. The Polskie Radio Orchestra conducted 
by J. Oziminski. The Male Choir of the " La Harpe" 
Society, under the direction of W. Lachman, 9.0„ 
Time Signal, Aviation Route Report, Weather Report 
and Late News Bulletin, followed by Sports and 
Police News relayed from Warsaw. 9.30, Dance 
Music. 10.30 (approx.), Close Down. 

WARSAW (1.111 metres); 10 kW.-9.15 am. to 
10.45 a.m., Relay of Morning Cathedral Service. 11.0 
a.m., Time Signal and Relay of the Fanfare from the 
rower of Notre Dame Church in Cracow. 11.5 a.m.„ 
Report on Aviation Route Conditions and Weather 
Forecast. 1110 a.m. to LO, Concert of Symphony 
Music relayed from the Philharmonic Hall in 
Warsaw. Selections from the works of Paderewski. 
The Philharmonic Orchestra conducted by J. 
Oziminski. Lib, Talk. 7:10, General News Bulletin. 
7.30, Concert with a'ocal and Instrumental Solos. 
11.0, Time Signal, Aviation Route Conditions and 
Weather Report. 9,6, Late News Bulletin. 9.20, 
Police Communications and Sports News. 9.30, 
Music relayed front the Oaza Restaurant in Warsaw. 
10.80 (approx.), Close laown. 

zAGwara (809.2 metres) • 0.7 kW.-10.30 a.m.. 
Orchestral Concer t. 4.0, Dance Music relayed from the 
"Club-Bar." 8.45, Wireless Notes, 7.0, Opera 
relayed from the Zagreb National Theatre, News 
Bulletin and Weather Report in the Interval. 

ZURICH (688 merre); 1 kW.-10.0 am., Orchestral 
Concert. 11.29 a.m., Weather Report. 11.30 am.. 
Concert by the Station Orchestra. 8.0, Selections by 
the Castellano Orchestra at the Carlton Elite Hotel. 
8.30„ Time Signal. 8.33, Religious Address. 7.0, Con-
cert by the Station Orchestra, 9.0, Late News Bulletin. 
9.15, Concert by a Military Band under the direction 
of Herr Branclli. 10.15 (alaProx.), Close Down. 
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A Review of Manufacturers' Recent Products. 
B.B.C. "CABINET" BATTERY. 

The new type " Cabinet " battery 
made by the British Battery Co., Ltd., 
Clarendon Road, Watford, Herts, is of 
"standard" capacity, and is made up in 

B.B.C. Standard capacity " Cabinet " H.T. 
battery. 

an attractive grained brown cardboard 
container. The battery tested had a 
nominal voltage of 60, but the actual 
terminal voltage on load at the com-

Wilinllsoo 
Wowile 

mencement of the test. was 65. The 
initial current of 11.8 mA. may seem a 
little high for a small capacity battery 
of this type, but it is necessary to start 
fairly high if the normal currentof 6 or 
7 mA. is to be obtained after the first 
rapid drop. Unfortunately, the steady 
state was not, reached until the battery 
had been running for 150 hours, when 
the current settled down to about 2 mA. 
for a further 200 hours. In the circum-
stances it would have been better to 
have started the discharge at, a lower 
current (i.e., with a•higher fixed resist-
ance in circuit), when the form of the 
curve would undoubtedly have been im-
proved. 
A special feature claimed for the 

B.B.C. battery is the power of recupera-
tion, and this. is clearly substantiated by 
the curve, which rises from 2 mA. at 
300 hours to 4.2 mA. at 500 hours. The 
test was continued to 800 hours, and 
showed that after 500 hours the fall of 
current, is rapid. It is difficult to assign 
a definite life in working hours, owing 
to the drop between 150 and 300 hours, 
but, under the conditions of the test, the 
activity of the cells ceased for all in-
tents and purposes at 500 hours. 

70 
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TWO NEW DIMMER COMFONEWIS. 
The vertical holder for " Dumetohm" 

resistances comprises a moulded bakelite 
base with side spring and terminal and 
a split metal terminal cap. Not only 
does this form of mounting occupy less 
space on the baseboard, but the self-
capacity and possible leakage of an ordi-
nary holder is eliminated. The price is 
la. 

Dubilier vertical " Dumetohm " holder and 
Combined R.C. coupling unit and valve 

holder. • 

The combined B.C. coupling unit and 
valve holder is another move _in the 
direction of space economy. The unit is 
essentially the same as tha ordinary Dubi-
lier R.C. unit, and incorporates a fixed 
condenser and clips for the anode resist-
ance and grid leaks. The valve holder 
sockets are provided with separate ter-
minals, so that the coupling resistances 
and condenser can be joined up either to 
precede or follow the valve on the unit. 
The price complete with " Dumetohms" 
is 8s. 6d. 

0000 

REDFERN'S " EBONART." 
In addition to the standard polished 

finish, Messrs. Redfern's Rubber Works, 
Ltd., Hyde, Cheshire, are now produc-
ing ebonite panels with a moiré watered-
silk surface design. Apart from its 
pleasing appearance, this surface has the 
advantage that it is practically scratch 
proof, and retains its appearance much 
better than a polished surface. 
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" ALL-WAVE " TUNER. 

Made by Messrs. S. W. Scott, 67a, 
Lothian Road, London, S.W.9, this unit 
has a range of 180-2,000 metres when used 
with a 0.0005 mfd. variable condenser. 

Scott " All-wave" tuner. 

The aerial coil is tapped and fitted with 
an internal six-point switch. The re-
action coil rotates inside one end of the 
aerial coil and is remarkably smooth in 
action, there being no flexible lead con-
nections. 
The price is 15s., and the overall 

dimensions are 4fin.x34in. diameter. 
0000 

BURNDEPT H.P. CHOKE 
The type No. 1196 Burndept choke 

consists of a single-slot former random-
wound with silk-covered wire having a 
total D.C. resistance of 480 ohms. •The 
coil is built into a neat moulding with 

holes for baseboard mounting and a 
panel showing the inductance of the 
choke, which is given as 50,000 micro-
henrys. In the original design solder-
ing tag connections were fitted, but ter-
minals are now provided, the price re-
maining at 3s. 6d. 
When connected in a circuit which 

puts a capacity of 8 micro-mfds. across 
the winding, resonance occurs at 1,900 
metres, so that self-oscillation will not 
occur on the Daventry 5XX wavelength. 
At 50 metres the effective impedance is 
3,500 ohms, at 500 metres 23,000 ohms, 
and at resonance 280,000 ohms. 

Itorndeol 11.F. choke type No. 1196. 

0000 

JENNEN3 COMPONENTS. 
The Jennens vertical basel.aril resistor 

is one of the neatest pre-set filament re-
sistances on the market, the low price of 
Is. being not the least attractive fea-
ture. Designed primarily for use in 
portable sets. it is built up on a plated 
brass angle piece, the vertical arm of 
which carries the sliding contact.. This 
takes the form of a simple flat spring; 

Impedance curve of Ilurndept 11.F. choke. 

the contact is firm and smooth, and there 
is a complete absence of jamming, which 
is a common fault in resistors of this 
type. 

Jennerts vertical baseboard resistor and 
pu da-pull switches. 

The push-pull switches are of conven-
tional design and are made with two-pole 
and three-pole contacts. With the latter 
switch it is possible to open-circuit the 
H.T. as well as the L.T. circuit. The 
price of the two-pole switch is is. 3d., 
and the three-pole is. 6d., and the maker 
is J. R. Jennens, Jennens Row, Birming-
ham. 

0000 

CAEON VALVE HOLDERS. 
The valve holders made by Messrs. 

Cason Mouldings, Chiswick Road, Lower 
Edmonton, London, N.9, are of two 
types, the " Anti-Capacity " rigid bolder 
(at 10d.) and the "Anti-Microphonic" 
(at Is. 6d.). 

Cason Anti-Capacity" and " Anti-
Microphonic" valve holders. 

Roth types are fitted with phosphor 
bronze coil sockets, enclosed in hollow 
columns moulded to the base. The 
springs are soldered to tinned soldering 
tags to ensure continuity, and terminals 
are standard fittings in both types. In 
the " Anti-Microphonic " type the 
sockets are mounted on a separate body, 
which floats on four coil springs inside 
the outer shell. The movement is 
limited both upwatds and downwards by 
suitable stops. In both types the anode 
socket is distinguished by a red ring, 
and all four terminals are lettered on 
the base 

CATALOGUES RECEIVED. 
H. Clarke & Co. (M/c.), Ltd., Atlas 

Works, Eastnor Street, .01d Trafford, 
Manchester.—Illustrated brochure No. 32, 
dealing with " Atlas " battery elimina-
tors; this publication supersedes the No. 
31 leaflet referred to in the September 5th 
issue. 

Gent and Co., Ltd., Faraday Works, 
Leicester.—Illustrated leaflet (Section 10, 
Book 8) dealing with " Tangent" A.C. 
mains transformers for power amplifiers 
and moving-coil loud speakers. 
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A station every second, •  

 1 

EVERYTHING  9 &e.  ELECTRICAL  
tfouïe§igabWilce 

All previous ideas 1. 
2. 
3. on home construction 4. 

POINTS 5. swept away 
with the introduction ofthe 

music m4toxiiir 
You want purity! You want to choose from the 
world's programmes! And you want to keep 
abreast with modern improyetnents. And you 
get all these with the " OSRAM MUSIC 
MAGNET" and the highly efficient OSRAM 
VALVESigi% en below. 

To build, it is ridiculously easy. In cost, it is 
absurdly low. You can build it in an hour, and 
the complete kit can be bought for £6.5s.9d. 
OSRAM VALVES £2.5s.6d. extra. 

The introduction of a new patented coil enables 
the condensers to be ganged, giving a single dial 
control, without loss of efficiency in tuning. The 
"OSRAM MUSIC MAGNET" is, therefore, a set 
which even a child can tune in either home or 
loreign stations. It is a perfect circuit for the 
listener who insists on getting a wide variety of 
foreign stations on the loud-speaker with perfect 
purity. It will be a revelation! 

WRITE FOR INSTRUCTION CHART TO-DAY. 
The " OSRAM MUSIC MAGNET"—a product 
of G.E.C. Research—definitely is the finest 
constructional set ever offered to the wireless 
public. 

The OSRAM VALVES to use: 
OSRAM SCREEN-GRID 5.21s, OSRAM N.L.210, and MANI D.E.P. 215 or D.E.P.240. 

Advt. of The General Electric 

A37 Advertisements for 

6. 

SINGLE DIAL 
CONTROL 

One hour to make. 

No soldering. 

Gets 27 stations. 

No changing of coils. 

No interference with 
your neighbours 
through oscillation. 

cc 
3 z V. 

44, 
e e e im et) 

e.• e 
Co., Ltd., Magnet House, Kingsway, London, W.C.2. 

" The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Post the 
COUPON 
below for 
leaflets 
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Philips 
the modern 
transformer 
for all modern 
circuits! 

Choose Philips Transformers for your new 
circuit and give your receiver the best inter-
valve coupling in keeping with the great 
developments in modern radio valves. 

All the purity formerly associated with 
resistance capacity is now given by Philips 
Transformers at even greater volume. 

Small, neat and highly efficient this improved 
transformer offers you wonderful results and 
wonderful service. Its special construction 
eliminates all possibility of deterioration or 
break in the windings. 

Ideal for Pentode Valves. Fit Philips in 
every modern circuit and secure the best 
from your radio. 

25/.. 
RATIO 3 : 1 

PHILIPS 

_   
1Please send me at once complete leaflets regarding PHILIPS RADIO Products. 

Messn. 
PHILIPS LAMPS LTD, 
Radio Dept, Philips House. 
146. Chaffin Cress Rd, London, W.C.2. 

 1•111.  

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A38 
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It- HE TREND OF PROGRESS. 
New Components--Battery Eliminators and Loud Speakers. 

(Concluded from page 467 of last week's issue.) 

itr HE only really new components are those which 
have been called into being by the screened grid 
and pentode valves. For instance, special astatic 

coils for coupling screened grid H.F. valves are to be 
found among the components made by several firms. In 
this connection it is interesting to note that the coils used 
in the successful Marconiphone Type 61 receiver are 
available as separate units. The pentode has brought 
into being special valve holders with provision for a 
fifth contact to the screen grid terminal, notably the 
Bowyer-Lowe and the Pye. 

Valve holder with additional contact for the pentode valve (Pye). 

The variable condenser manufacturers have shown 
considerable activity, and the quality is even better than 
last year. There were many low-priced condensers in 
the Show, but none of the " cheap " articles so plenti-
ful a year or two ago. Drum control condensers, which 
were the novelty oflast year's Show, have firmly estab-
lished themselves during the year, and all makers ex-
hibit one or more types as alternatives to their standard 
slow-motion dials. Nearly all the drum control con-
densers are now fitted with slow-motion devices in place 
of the direct drives shown last year, and there is no lack 
of variety in methods adopted to obtain fine control. 
Most firms have merely fitted special brackets to their 
standard condensers for parallel-to-panel mounting 
together with large diameter knurled drums on the exist-

ing main and vernier 
spindles. As exceptions 
to this rule the following, 
selected at random, are 
worth noting: The 
Igranic vernier dr um 
control with worm drive 
and translucent scale for 
internal illumination and 
the new Utility drum 
with inside driv e. 
Messrs. Williams and 
Moffat fit a neat ivorine 
dust cover to the New type SImplicon condenser with 

duit cover. 

fixed vanes of one of their condensers, while 
another interesting feature is the two-speed dial giving 
ratios of 15 : r and 16o: i respectively. 

Miniature and -Reaction Condensers. 

New condensers designed for special purposes include 
the Igranic screened condenser with spindle of insulat-
ing material for use in circuits in which both plates are 
at H.F. potential, and the Pye differential condenser. 
This is intended for use in the combined Reinartz-
Schnell circuit, in which one side supplies capacity 
reaction and the other acts as a by-pass condenser. 
The three sets of vanes are so arranged that the by-pass 
or " throttle " condenser is decreased as the reaction 
condenser is increased, but the chief feature of the 
arrangement lies in the fact that the capacity across the 
impedance in the anode circuit is always constant. It 
will be appreciated that if a low-frequency transformer 
is designed to give a straight line frequency charac-
teristic with the net capacity of the differential con-
denser connected across its primary, the characteristic 
will remain unaltered by variation of the reaction 
control condenser. 
An increase in the number of miniature variable con-

densers for use in portables and for capacity-controlled 
reaction circuits was also observed. 

Pye three element rection condenser and the dual range tuner 
unit. 

Fewer plug-in coils are seen, their place being taken 
by complete tuner units in the case of reacting detector 
circuits and built-in coils and transformers in the case 
of receivers with H.F. stages. The Pye dual-range 
tuner unit with built-in change-over switch is particu-
larly neat, and it is interesting to note that the. coils 
are designed in accordance with Butterworth's classical 
formula. Plug-in type coils still maintain their popu-
larity for short-wave work, and good designs were 
shown by the Marconiphone Co., Ltd., and D.X. Coils, 
Ltd. Many of these coils, however, will be found on 
closer examination to consist of complete tuner units 
with aerial grid • and reaction winding, such as the 
Lewcos 6-pin unit in which the grid coil is wound with 
blue silk-covered strip. 
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The Trend of PrOgling.— 
As an accessory to the aerial -tuning circuit the Met-

Vick Elastic Aerial Unit is something new and original. 
It may be connected in front of any receiver and pro-
duces an electrical effect equivalent to shortening the 
effective length of the aerial. It is well known that a 
short aerial improves the ratio of signal strength of a 
foreign station to the pick-up from the local station, and 
the Met-Vick unit enables the equivalent of the optimum 
length to be found electrically. The unit is a genuine 
advance in design, and is really a form of high-

Marconiphone H.F. intervalve caupling unit. 

frequency potential divider which enables any desired 
fraction of the. total H.F. voltage pick-up on the aerial 
to be applied to the aerial tuning circuit. 
' Although the pentode has altered the output arrange-
ments of L.F. circuits the components used for coupling 
to preceding valves have undergone little change. An 
interesting detail improvement in R.C.C. units is to be 
found among the new Igranic components. It is well 
known that the A.C. resistance of a detector valve 
depends on whether it is operating as a leaky grid or 
anode-bend rectifier, and that the anode resistance 
should be changed if the best results are to be obtained 
in a set designed for alternative methods of rectification. 
The • Igranic dual-resistance coupling unit contains two 
alternative anode resistances, either of which may be 
selected by rotating a milled switch disc at the top of 

the unit. 
Logarithmically - tapped 

wire wound anode resist-
ances for purposes of 
volume control are to be 
found among the 1929 pro-
ducts of several firms, in-
cluding Igranic and Messrs. 
A. W. Stapleton. 

Low-frequency trail s-
formers remain much as 
before, but it is interesting 
to note that the Igranic 
Company now publish 
curves for their trans-
formers which take into 
account the load on the 

igranic dual range resistance 
coupling unit. secondary under working 

conditions, i.e., with an output valve loaded by a loud 
speaker. Miniature transformers for use in portables 
are now made by all the leading firms. 

For the Electric Gramophone. 

Accessories for the electric gramophone have reached 
a higher state of development than was evident at the 
last Show. The pick-ups are quieter mechanically, 
and most of them have greater freedom of movement 
so that record wear should be even less than with an 
ordinary gramophone sound box. The pick-up arms 
which are all new this year range from the simple but 
effective Edison Bell arm at 3s., to the elaborate R. I. 
Varley automatic pick-up arm at 35s. The latter is a 
work of art, and incorporates every conceivable refine-
ment. The needle angle may be varied and the needle 
pressure adjusted between wide limits by means of an 
internal spiral spring tensioning device. By an 
ingenious link motion the needle track alignment is kept 
tangential at all parts of the record from the outside 

By an automatic swivelling of the pick—up the needle track 
alignment is kept tangential to the groove in the new R.I. 

pick—up arm. 

to the centre, and at the end of the record the turntable 
is automatically stopped. 
Although it is less than a year since the Westinghouse 

metal rectifier entered the radio field, the Exhibition 
has revealed the most significant fact that eliminators 
and battery chargers using this form of rectifier com-
pletely outnumber the sum total of all other types. On 

estinghousa rectifying units. The A3 is a new battery charging 
unit giving a heavier current than the popular I ampere model. 

The grid biasing rectifier is on the right. 
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The Trend oî Progress.— 
the one side are arranged the arc and valve rectifiers 
for L.T. and H.T. supply respectively against various 
Westinghouse units differing only in dimensions for 
several output currents and voltages. A census com-
piled from a visit to all the stands revealed that fourteen 
manufacturers of A.C. mains gear exhibited, in housings 
of their own design, the Westinghouse form of rectifier. 

New model Atlas valve rectifier. 

Supporters of the valve form of rectifier numbered five, 
including those firms who are themselves makers of 
valves. It is doubtful if any conclusion based on 
technical merit can be gleaned from these figures, each 
form of rectification proving itself to be trustworthy by 
the amount of support it receives. 

Based on long experience, arc and valve rectifiers, 
while being strongly favoured by many users of A.C. 
mains, are, of course, not indestructible, and although 
the rectifying valve> may have a life of a year or more 
when in continuous use, it must be regarded as a re-
newable part of this class of actifier. One cannot 
overlook, on the other hand, that owing to the lack of 

Ferranti battery eliminator. On opening the metal the 
supply circuit is broken. 

knowledge concerning the Westinghouse metal rectifier 
that the durability of this type is regarded, in some 
quarters, with suspicion. Its almost universal adop-
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tion, however, must dispel any lack of confidence, and 
one learned at the Westinghouse stand that metal 
rectifying units carry a twelve months' guarantee. If 
high efficiency is a consideration in the design of small 
eliminators and battery chargers then metal rectifiers 
must be adjudged the best. Effective cooling appears 
to be an important requirement of the metal rectifier, 
and careful provision was to be found in Many of the 
rectifiers for the purpose of dispersing the heat. 
Complete battery eliminators supplying H.T., L.T., 

and grid bias made their first appearance this year on 
several of the stands. The H.T. circuits require no 
description. L.T. was produced by two distinct 
methods, one a rectifier, followed by chokes and elec-

Gambrell complete battery eliminator giving L.T. and 
grid biasing potentials. 

trolytic condenser, and the other making use of a switch 
so that a trickle-charged L.T. battery is taken off charge 
and connected to the set as required. Obviously, the first 
method is equivalent to using a battery of high internal 
resistance, so that if one valve of a multi-valve receiver 
should be removed an increased voltage will be applied 
to the remainder. It is the electrolytic condenser that 
has made this form of battery substitute 'feasible, and 
used in conjunction with a voltmeter and rectifier of 
liberal output the method may be quite workable, 
though one cannot think it will be long-lived in this 
precise form. 
What is often referred to as " free grid bias " is the 

B.T.II. vulva rectifier specially designed for use with the output 
stage of the R.K. moving coil loud speaker amplifier. 
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arrangement that has been adopted in several elimina-
tors. It consists of a resistance connected between the 
minus terminal of the H.T. rectifier and the filament 
current supply, so that it is traversed by the anode 
current and biasing potentials created. Carefully 
worked out and incorporated in a batteryless receiver 
such an arrangement may be permissible, yet it is 
regarded with suspicion in view of the present know-
ledge and the dangers of undesirable battery couplings. 

Rectifier of Grid Bias. 
Most interesting of all is the Westinghouse rectifying 

unit, scarcely larger than a small grip cell, which has 
been introduced for supplying grid biasing potentials. 
Unlike metal rectifiers for other purposes its rectifying 
cells are not bridge connected, and it merely comprises 
a number of small series connected sections forming a 
half:mave rectifier. It is used with a smoothing circuit 
of its own, and its output must be slightly loaded with a 
resistance which, incidentally, will form the potential 
divider. 
The problem of filament operation from D.C. is yet to 

be solved. Series connected filaments demand the 

Loud speakers of interest. Left to right : Zampa pei nianent magnet model, Amplion Lion, Braun permanent magnet t”,e, permanent 
magnet model by Baker Selhurst. 

complete rewiring of a receiver and a careful selection 
of valves, so this year one finds that at least one elimina-
tor—the Marconiphone unit—provides for passing a 
comparatively heavy current through a resistance lamp, 
so that the valve filaments may be parallel connected 
and modification of the receiver for use with D.C. supply 
thus avoided. 

Since the last Exhibition the moving coil loud 
speaker has come into common use to such an enormous 
extent and so advanced the standard of broadcast re-
ception that the loud speaker market has become un-
certain. Moving coil loud speakers are produced by 
manufacturers who, until recently, had little or nothing 
to do with the radio industry; while, on the other side, 
it has been rendered all the more difficult to produce 
a loud speaker not of the moving coil type that will 
produce tolerable results in comparison with the moving 

OCTOBER xoth, roz8. 

coil instruments. While setting a new standard, the 
field current demands of the coil-driven loud speaker are 
a deterrent to its general adoption. The permanent 
magnet models of Baker, Zampa, and S. G. Brown pro-
vide a solution, but must necessarily be arranged with an 
exceedingly small gap width if the flux density is to be 
high and the instrument sensitive. One could not help 
noticing the large crowds which regularly gathered 
around the stands exhibiting moving coil loud speakers 
and parts. Of the reed-driven types, there has been an 
increase in the number of those employing a balanced 
armature in view of the claims of greater gap width 
and increased amplitudes, more constant field strengths, 
and absence of adjustment. A definite advance in 
loud speaker design has been made in the Lion loud 
speaker. In brief its merit is a liberal permissible dis-
placement of the reed without loss of sensitivity. The 
design of the reed, its mounting and method of adjust-
ment, produce an effect which compensates for the 
undue increase in magnetic pull when the current in the 
magnet winding is of moderate-value. The claims made 
are exceptional sensitivity together with ability of 
handling high power and producing purity of tone, 

because the design of the reed creates a movement nor-
mally proportional to the current at every instant. This 
compensated form of reed design allows a full bass 
volume without rattle. Reference is also made in an ex-
planatory pamphlet issued by Graham Amplion to that 
musical property known as " attack." In this con-
nection it is necessary that the displacement of the 
diaphragm shall be made just as spontaneously as the 
movement of the strings or other sound creating device 
which the loud speaker is called upon to reproduce. It 
is generally appreciated that there is a lag coupled with 
a slow building up to the required displacement when a 
diaphragm is reed driven. It is claimed that by means 
of a delay effect a spontaneous and rapid displace-
ment of the diaphragm is achieved, though it occurs at 
a brief interval after the current rise has taken place 
in the coil windings. 

- 
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By Our Special Correspondent. 

" Broadcasting House."—Lenger Life for 2BD and 5N0.—Captain Eckersley Challenged.— 

The Clapham Conservatory.—Sir Henry Wood.—Debaters are Too Friendly! 

"Broadcasting House" : A Chance tor 
Young Architects? 

The Portland Place site has passed de-
finitely into the hands of the B.B.C.. 
to be made beautiful, commonplace, or 
ugly, according to the sort of building 
which it pleases the Corporation to erect. 
What a responsibility! What an oppor-
tunity ! 

Bearing in mind that "Broadcasting 
House " will probably be known all over 
the world as a symbol of British broad-
casting, much as ,St. Paul's conjures up 
London in the mind of the outsider, it 
would be distressing if the B.B.C. failed 
to draw upon thé highest architectural 
talent at its command. 
The best plan would surely be to hold 

an open competition, which would at 
least give oar younger architects a chance 
to display their ideas. This was dones 
quite recently in the case of the Shake-
speare Memorial Theatre at Stratford-
on-Avon, the design ultimately chosen 
being the work of a young woman. 

0000 

A Miniature Theatre. 
There seems little doubt that the 

B.B.C. will lavish a tremendous amount 
of care on the interior of the building. 
Apart from the introduction of small balls 
or " double-deckers " instead • of the 
cramped studios at Savoy Hill, it is 
likely that the plans will include a minia-
ture. theatre attd a concert hall. 
Some of the staff would like to splash 

out with a swimming bath, which could, 
of course, be provided by listeneis' 
money on the grounds that. the effects 
department could use the splashes for 
sea eft.cts in radio plays. 

0000 

Newcastle and Aberdeen as Permanent 
Transmitters. 

Major Gladstone Murray, of t 

B.B.C., has announced that it is almost 
a certainty that 5GB will remain as the 
permanent Midland transmitter indepen-
dently of the regional scheme. I now 
learn that two other important trans-
mitters—Newcastle and Aberdeen—are 

a. well.eug 
worm 

also unlikely to be affected when the 
majority of the present transmitters close' 
down. 

0000 

The Last of the Mohicans. 
After November 1st the station direc-

tors of Aberdeen and Newcastle will be 
the sole surviving members of their tribe. 
From that date the chief executive 
officers attached to the various trans-
mitters will be known as Regional Direc-
tors for the Scottish, Northern, Western, 

.• ATENCION ! AQUI RADIO EA.1 8 ! " 
A plc tiresqu'c view of the masts of the San 
Sebastian broadcasting station which over— 
looks the Bay of Biscay from Mount 
igueldo. San Sebastian can be heard on 

335 metres. 

5-15 

Midland, and Northern Ireland areas re-
spectively-. 
London has managed without a station 

director for two years now. His place 
is filled by the "London Executive.' 

0000 
Picture Transmission Time-table. 

According to present arrangements, the 
experimental picture transmissions front 
Daventry with the Fultograph will ob-
serve the following schedule :— 
Sundays and Mondays, Z-2.15 p.m. 
Mondays and other weekdays, 12 mid-

night to 12.15 a.m. 
.000 

Captain Eckersley Declines a Duel. 
Savoy Hill still has its thrills. Here 

is a copy of a letter received last Wed-,. 
nesday :— 
"T, A.E.D.... , of   , challenge 

Captain Eckersley of the B.B.C. to a 
duel on any set you like to bring either 
sidedly from a crystal set to an 8-valve 
Etrodine on any kind of aerial indoor or 
out, on any earth, whether close to-
gether, or miles apart, or two earth wires, 
two aerials, none at all, I have got every-
thing ready in my kitchen, in fact you 
need not come next to me, and I'll bet 
I will beat you everyway at any trick at. 
wireless. Hows that for a docker? 

(Signed) A.E.D ..... 
(Countersigned) W.J.Y. 

friend of the above." 
Captain Eckersley is progressing as 

satisfactorily as can be expected, but he 
has declined the duel. 

0000 

Forbidden Fruit? 
It must be rather disconcerting to have 

to carry out wireless research amid .the 
seductive temptations of a grape vine, 
especially when the grapes are big and 
black and " asking to be picked." The 
engineers at the Clapham research depart-
ment are finding it very trying. 
As readers know, the Clapham labora-

tory occupies a private mansion on the 
Common. Most of the available space 
is in use, including the conservatory, and 
it is in this little Eden that the fruit 
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clusters. There is a charging board 
here, with ledge upon ledge of H.T. and 
L.T. accumulators.- And every time some-
one wants to see how the juice is going ju 

ice down stands a chance of getting grape  
down his neck.* 
The difficulty is that they are semi-

Government grapes, and no one likes to 
be the first to pick. 

0000 

Sets for the Critics. 
Most of these accumulators, by the 

way, are especially for the use of the 
critics and others whose sets are per-
manently maintained by the B.B.C. 
From time to time the engineers tour the 
d'welling places of the mighty ones to 
restore the grid batteries and carry out 
other little adjustments. Who wouldn't 
be a critic! 

0 000 

Sir Henry Wood. 
It is reassuring to hear Sir Henry Wood 

refuting rumours by declaring that he has 
never felt better in his life. 
Whatever may happen as regards the 

constitution of the Queen's Hall Orchestra 
(and slight changes are probable before 
next season's " Proms "), it is practically 
certain that Sir Henry Wood will stay. 
Indeed, it is doubtful if the B.B.C. would 
handle the Promenade Concerts at all 
without him. 
At the same time, other tasks can be 

found for the " new Richard" who has 
entered the field with a sense of humour 
so keen that he can decry 'broadcasting 
on the eve of his rapprochement with 
Savoy Hill ! 

00c.. 

Women Performers. 
It is stated authoritatively that there 

has been no difference between the B.B.C. 
and Sir Henry Wood on the question of 
women performers in the orchestra. The 
sole criterion for eligibility is talent. 

0000 

Hallé Concerts Again. 
The first Hallé broadcast of the season 

will take place on October 18th, when 
the Hallé Concerts Society opens its 
seventy-first season at the Free Trade 
Hall, Manchester. 
The concert will be relayed to all 

stations. It opens with the stupendous 
Symphony No. 7 in C major by Schu-
bert, a work which was beyond even the 
powers of the famous Vienna orchestra 
of the composer's day. 
During the interval there is to be a 

short recital of German Lieder and old 
French folk-songs by Helen Henschel. 
The second half of the Hallé concert is 
devoted to Wagner, and includes the 
Faust Overture and the Tannhäuser Over-
ture. 

0000 

A Shilling a Second-
A revue 'sketch, " Give Me New York," 

described as " a Transatlantic trans-
mission at a shilling a second," will be 
broadcast from 2L0 on October 26th. 
Holt Marvell lies written the lyrics, while 
the music is the joint work of Roger 
Eokersley, Dick Cecil, and L. Stanton 
Jeer ies. 

Wilmikezz 
V'eirild 

The King to Broadcast. 
The speech by the King and a running 

commentary on the ceremony at the open-
ing of the new Tyne bridge will be broad-
cast to Tyneside listeners to-day (Wednes-
day) at 10.50 a.m. 

0000 

Railway Plays. 
Two plays of the iron road will be 

heard by 5GB listeners on October 15th. 
The first, " In the Tunnel," is a dramatic 
thrill by Rupert Croft-Cooke, and the 
action takes place in a compartment of 
an express train passing through a tunnel 
which some time previously was the scene 
of a tragedy. To lighten the tension 
which this play creates, it will be fol-
lowed by "What a Nerve," a farcical 
adventure by Stuart Ready. 

FUTURE FEATURES. 

London and D try (SX X). 
OCTOBER 17TH.—" The Grand Chame 

Diamond," a play by Alan Monk-
house. 

OCTOBER 20TH—An Obi Folks' Programme. 

Daventry Experimental (SG B). 
OCTOBER 15TH.—" In the Tunnel," by 

Rupert Croft-Cooke, and "What a 
Nerve," by Stuart Ready, two pla>s 
of the Iron Road. 

OCTOBER 17111.—Act III. of " Faust," by 
the Carl Rosa Opera Company, from 
Cardiff. 

OCTOBER 19Df.—A programme of selections 
from the Popular Opera.. 

• 
OCTOBER 14211.—" The Golden Legend,'' by 

Arthur Sullivan. 
(krona 16.m.—" Henry VIII. of Eng-
- land," by " L. du G.," of " Punch.-
OCTOBER 19TH.—A Descriptive Recital u11 

" The Music of Spain," by Michael 
Mulliner (pianoforte). 

Manchester. • 
OCTOBER 15D1.—" Tall Chimneys," a 

drama by James Lansdale Hodson. 

Newcastle. 
Orrosza 2brif.—A Border Programme. 

Glasgow. 
OCTOBER 15111.—" The Jazz Business," or 

" Controversy Confounded," by Edwin 
Lewis. 

Aberdeen. 
OCTOBER 19111.—A Humorous Programme. 

Belfast. 
()mom lerS.—The Openine Concert of 

the Belfast Philharmonic Society. 

Debaters are Too Friendly! 
If broadcast debates are to be given 

in any quantity this winter they should 
be a little more vivacious than some 
which we have had recently. The "arm-
chair and a cigar" idea can be over-
done; too often it engenders a feeling of 
bonhomie and magnanimity which is 
fatal to good polemics and keeps the 
sparks from flying as they should. 
Let us have some really fiery exchanges 

on burning topics. I see that on October 
24th a variety broadcast is to be intro-
duced with a general smashing of china 
in the studio. Debates should start this 
way. 

thr James Barrie. 
It seems likely that Sir James Barrie 

will, after all, be heard by London and 
Daventry listeners on Monday next, 
October 15th, when he is presented with 
the freedom of Jedburgh. The original 

. - 
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arrangement whereby the speech was to 
be relayed only from the Scottish stations 
did not please the army of Barrieolators 
in the south. 
I hear that Sir James had a mild shock 

when the broadcasting project was men-
tioned, but, like the majority of cele-
brities, he finally yielded to the claims 
of the microphone. The important per-
sonages who have not yet been captured 
must now be very few. 

0000 

A Bright Brace. 
What sort of programme should we get 

if the B.B.C. relied upon the " criticism " 
appearing in the correspondence columns 
of the Press? 
These are extracts from letters appear-

ing last week 
too much talking, opera, pro-

menade concerts, etc. This an ordinary 
listener-in does not understand. What 
they want up North is something with 
a Kick in it." 
" When are we going to get some really 

jolly B.B.C. programmes? I am weary 
of symphony concerts and talks on cats." 
How many talks have we had on cats? 

Fifty, a hundred, two hundred? At the 
moment I can recall only one—that ex 
cellent little chat by Mr. Compton Mac-
kenzie a few nights ago. And what is 
" something with a Kick in it"? 

Certain people deserve "something 
mid; a kick in it." 

0000 

Hydroplaning Round Britain. 
Colonel the Master of Sernpill is t", 

give the sports talk from 2L0 and 5XX 
on October 27th, his subject being 
" Round Britain in a Light Hydroplane." 

0000 

A Glalgow Item. 
Listeners who have become familiar 

with the B.B.C.'s " Foundations of 
• Music" series may expect something 
rather on the same lines when they read 
the item, " Foundations of Drama," in 
Glasgow's programme for October 12th. 
They need hardly expect anything quite 
so serious, however. Modern drama had 
other foundations as well as the miracle 
and morality plays which the text-books 
tell us about, and it is one of these rather 
out-of-the-way "foundations" which will 
be illustrated in this programme. 

o 000 

"Studio" on the Platform. • 
Pursuing their policy of broadcasting 

from various provincial centres, the 
B.B.C. in Scotland will relay a concert 
from the City Hall, Perth, to all Scot• 
tish stations on October 24th. This con-
cert has been arranged in co-operation 
with the local Rotary Club, who are run-
ning it on behalf of local charities. The 
Perth City Hall is one of the finest con-
cert halls in Scotland, and promises tn 
make an exceptionally good broadcasting 
" Studio." An attempt will be made to 
carry through the programme -in exactly 
the same way as concerts are usually 
given in the studio, with announcements 
being made from the platform, so that 
the audience may see a programme as it 
is presented for them night after night. 

••s.:‘". 
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By N. P. VINCER=MINTER. 

ri-9I-IE problem of smooth reaction control is one 
which never fails to arouse interest and in some 
cases heated argument whenever the question 

arises. It cannot be out of place, theref8re, at this 
season of the year, when there are so many newcomers 
to wireless, to discuss the principal types of reaction 
units in use and to indicate the particular merits and 
demerits of each. 

In Fig. 1 (a) we see the conventional " swinging 
coil " method of reaction. It is still the best type for 

Fig. t.--(a) The swinging coil method of reaction. (h) The throttle controlled system. 

long-wave work, but on the B.B.C. wavelengths is none 
too good unless a really good coil holder with slow-
motion drive can be obtained. In Fig. x (b) we see 
exactly the same circuit arranged for control by means 
of a condenser. It is, therefore, a 
capacitatively controlled magnetic re-
action circuit, and is not a " capacity 
reaction " circuit as so many people 
seem to think. The reaction condenser 
Cs must never be of such a capacity 
range that, in conjunction with C„ it 
can bring the H.F. choke circuit into 
resonance with the L„ C, circuit. C, 
is merely a blocking condenser to pre-
vent discharge of the H.T. battery 
through the telephones and H.F. choke 
in the event of a short circuit develop-
ing in C3. Cs, shown in dotted lines, 
represents the normal position of the 
anode circuit condenser used to by-pass 
H.F. energy. It will not be required 
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if C, is never adjusted so that its capacity is less than 
the normal value of Cs in Fig. i (a). This means that 
a small reaction coil should be used in order to avoid 
the necessity of the reaction condenser ever being set 
at minimum. 

In Fig. 2 (a) we have one of the innumerable variations 
of the Reinartz system of reaction often loosely referred 
to as the Reinartz circuit. This particular type is the 
Weagant circuit. The functions and values of reaction • 
coil and condenser and of the blocking condenser will 

not differ from that of Fig. i (b) already 
discussed. In particular, it should be 
noted that the question of the presence 
or absence of Cs is governed by the 
same factor as in the case of Fig. i (b). 
This may not be so apparent in the 
case of Fig. 2 (a), but careful thought 
will reveal that Cs is in parallel with 
Cs and C„ in both circuits. In Fig. 
2 (b) the reaction condenser is used to 
alter what may permissibly be called 
the " choking effect" of the H.F.C. 
choke. This is true also of Fig. r (b), 
but not of Fig. 2 (a), where C„ varies 
the H.F. energy in the circuit com-
prised by the reaction coil and the re-
action condenser. Cs is in parallel with 
C,1 and C„ in both circuits. 

In Fig. 2 (b) we have what is usually known 
as the throttle control reaction system, which has 
the peculiarity (the reason for which is obvious to 
those possessing even small technical knowledge) that 

Fig. 2.—(a) The Reinartz system. (b) A throttle controlled Reinartz circuit. 
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Reaction.— 
the reaction effect increases as the capacity effect 
increases, unlike the case of Fig. i (b) and Fig. 2 (a). 
The absolute necessity of the blocking condenser C, in 
the position shown is obvious, whilst an additional 
blocking condenser in series with C, is optional. The 
question of C, has already been discussed in conjunc-
tion with previous circuits. All the circuits which we 
have mentioned so far, with the single exception of 
the first, may be said to be in the Reinartz group, 
whilst all the ensuing ones, with the exception of the 
last, are in the Hartley group. 
A study of Fig. 3 (a) will reveal that we have got 

rid of the reaction coil, it being incorporated as an 
integral part of the tuning inductance. A centre tapped 
coil is used, and in order to help the novice the same 

II circuit. Fig. 3.—(a) The Hartley circuit. (b) The &hue 

symbols, L, and L2, are used for the tuning and re-
action coils as before. L2 is therefore, we see, merely 
a portion of L„ and is not separate. The fact of a 
centre tapped coil being used renders this circuit pecu-
liarly suitable for frame aerial work, as a centre tapped 
frame is used in place of the coil, and one need not go 
to the trouble of adding reaction turns on to an existing 
tapped frame. The reaction condenser in this circuit, 
of course, need only consist of a neutralising condenser 
of a type which has a smooth movement. The usual 
blocking condenser is present to prevent trouble should 
C, unexpectedly develop a short circuit, a fault rather 
too common with certain of these devices. 

Fig. 3 (b) is commonly known as the Schnell circuit, 
but, of course, belongs to 
the Hartley group. To ap-
pease anybody who is using 
a Schnell circuit, which is 
somewhat different to the 
one illustrated, it would 
perhaps be better to call it 
one of the Schnell varia-
tions of the Hartley circuit. 
There may be, and prob-
ably is, an independent 
Schnell circuit which knows 
• not Hartley. This circuit 
gets rid of one of the great 
drawbacks of the Hartley 
circuit proper, namely, the 

disadvantage that both rotor and stator of the reaction 
control are at H.F. potential, with consequent hand-
capacity effects when using reaction. It still leaves us 
up in the air, however, with regard to the tuning con-
denser, neither side of which is at earth potential. We 
can, however, dodge even this problem and obtain a 
really sound, stable, and sensitive circuit by passing on 
to the circuit shown in Fig. 4 (a), which the writer does 
not remember ever having seen in print before. As will 
be seen, the problem is solved by the use of a dual 
condenser, or, alternatively, a double-gang condenser. 
Dual condensers are, however, usually cheaper. 
The final circuit indicates the tuned plate system of 

reaction, which never had a great following in this 
country. It is dependent for its action upon the plate 
circuit being brought into resonance with the grid circuit 

when oscillation will take 
place, provided the grid 
circuit is not heavily 
damped; the energy is fed 
back through the electro-
static capacity of the valve. 

Reaction may be readily 
added to a receiver contain-
ing an H.F. stage in such a 
manner that, although the 
carrier waves of distant 
stations can be hetero-
dyned, the radiation from 
the aerial is negligible. 

It must be borne in mind 
that in all the foregoing cir-
cuits special attention must 

be given to obtaining smooth reaction control; otherwise 
all our well-meaning efforts to avoid oscillating will prove 
fruitless. The receiver should glide almost imperceptibly 
into and out of oscillation at the bidding of the reaction 
control. If it " plops" in and out of oscillation and, 
moreover, does not cease oscillating at the same adjust-
ment of the reaction control as it commenced, various 
troubles are indicated, such as a faulty valve, too large a 
reaction coil, or an incorrect value of grid leak. This 
state of affairs is known as electrical backlash, and in the 
majority of cases it is safe to accuse the grid leak, be it 
of the fixed or hand-controlled variable type. Take 
advantage, however, of the writer's experience and only 
use leaks of known reputation. 

4.—(n) An Improved Hartley circuit. (b) The tuned plate system. 
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LETTERS TO 1   ED1 FOR. 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor. "The Wireless World," Ibraet Hodge, Tador Street, E.C.4, and mast be accompanied by the writer's name and addrom 

CAPTAIN ROUND ON "ATTACK." 

Sir,—In connection with a new type of loud speaker, a claim 
is made that it represents more exactly the " attack" than is 
given by the R.K. type loud speaker. 
The arguments are based on the fact that the R.K. is mass 

controlled, and that, owing to the slow rise of velocity of 
a mass under a suddenly applied force, such a transient as is 
represented by this suddenly applied force cannot be faithfully 
represented. I believe this is an incorrect notion due to a 
wrong choice of the co-ordinates concerned. The ideal small 
diaphragm source situated in a baffle radiates sound propor-
tional to its acceleration. Diaphragm acceleration is propor-
tional to the force applied if there is mass contrel. Conse-
quently, the force curve is fairly represented in the radiation, 
and any incorrect lepresentation of transients must be due 
to a divergence f rem this ideal law. This, of course, happens 
in practice, for first of all we do not use a point source—then 
our diaphragm is not infinitely stiff—our force curve is not 
straight, and so on, which troubles are common to any and 
every open diaphragm loud speaker driven by iron or copper. 
Differences in accuracy of reproduction are purely due to the 
cleverness of the designers in keeping these faults well re-
strained. 
Those who have imagined that the transient cannot be 

represented by the R.K. due to the mass control have drawn 
their conclusions from the velocity curve, and radiation is only 
proportional to velocity with horn loading, and, of course, • in 
that case the force acts on a pure mechanical resistance. 
Marconi House. W.C.2. H. J. ROUND. 
September 29th, 1928. 

B.B.C. CONTROL ROOM. 

Sir.—I would like to associate myself with the views ex-
pressed by your correspondent, Mr. E. C. Hughes, mith refer-
ence to the excessive volume control indulged in by the B.B.C. 
I also have a record of some of the Wagner music recently 
broadcast, and entirely agree with Mr. Hughes that the radio 
version was not up to the gramophone because of this. 

Surely this is a lather lamentable state of affairs ! 
Could not the B.B.C. convince us of the necessity of the 

volume controller by one night dispensing with him and show-
ing us the result? I would not be surprised to find that the 
occasional slight overloading and very weak passages would 
be more than discounted by the vastly improved rendering. 

Incidentally, I consider that no useful purpose is done by 
strengthening up the weak passages, since the " mush" is 
also amplified, and becomes worse than any needle scratch on 
the gramophone. 
I have often wondered what famous soloists would think 

when they realised that, when broadcasting, their carefully 
modulated diminuendos and crescendos, were for the most part 
being set at nought by an over-zealous volume controller. Surely 
the tonal range of. a soloist should be within the capacity of 
the modulator valve! GEORGE Ii. PALMER. 

Stanmore. 
September 21st. 1928. 

REALISTIC REPRODUCTION. 

Sir,—May I trespass again into your correspondence columns 
in order to reply to the comments of the Rev. Bonavia•Hunt 
regarding the matter of realistic broadcast reproduction? 

First, I am conscious of having caused him some miscon-
ception of my point of view by the use of the phrase " acoustic 
attenuation." 

Acoustic " characterisation " would perhaps have been a 
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more correct description of the actual phenomenon 1 liad in 
mind. 
I did not wish it to be supposed that the sound waves 

emanating from the loud speakei suffer physical modification 
at the hands of the local atmosphere. What I intended to 
convey was that the human mind, although focused on the 
sound from the loud speaker, is conscious also of sound gener-
ated locally, the intensity of which might be surprisingly 
large, even in a " quiet " room. These two sources of sound must 
be correlated by the human mind as belonging to one another 
if a sense of realism is to be experienced, and this is possible 
only where their respective acoustical characteristics are alike, 
or where the intensity of the local atmosphere is negligible 
compared with the reproduced distant atmosphere. 

It is, indeed, my belief that all attempts at realism are 
foredoomed unless steps be taken to circumvent the " psycho-
logical effect," which effect I define as "reluctance of the 
human mind to digest reproduced sounds in a false atmosphere." 
I previously outlined a method whereby sense of realism 

can be attained. Where powerful high quality loud speaker 
reproduction is available (say, a moving coil), a somewhat 
similar effect is cbtainable by sitting in close proximity to the 
loud speaker and covering the ears with the hands. By this 
means the effect of the local atmosphere is diminished. The 
volume of sound from the loud speaker must be adjusted to 
compensate fully for loss of hearing caused by covering 
the ears. 

Unfortunately, covering the ears in this manner emphasises 
head noises which tend to spoil the effect. 
Shepherd's Bush. GEORGE E. POHU. 
September 30th, 1928. 

- - - — 

"WIRELESS WORLD" ABACS. 

Sir,—Many of your readers appreciate the series' of Useful 
Data Charts or " Abaca " you are publishing from time to 
time—myself very much included. 
May I suggest to readers that a strip of (say) 10 mm. trans-

parent celluloid, 10in, long and sin. wide, having a straight 
hair-line lengthways, would make an ideal cursor for use with 
these charts? Its cost is negligible. F. S. L. WESTON. 
Stoke•on-Trent. 
September 29th, 1928. 

THE 'DIODE" DETECTOR. 

Sir —Having recently converted the second detector in my 
superlet to the above system, the results convince me that 
there is, nothing to approach it. and if those of your readers 
who belong to the " Moving Coil and L.S.5 Brigade" would 
give it a trial I think they would get those last few degrees 
of perfection which seem so elusive, in spite of a perfect 
amplifier. In most cases the slight distortion which results . 
when using a moving-coil speaker, even with a good amplifier, 
can be traced to the detector, and the popular and over-rated 
" anode bend" can be guilty of quite an appreciable amount 
ef distortion. Being normally followed by one resistance. 
coupled stage and one transformer, the amplification is often 
not quite sufficient to give the really good volume which is 
essential with a moving-coil speaker if natural reproduction is 
required, and the reaction or H.F. is accordingly pushed to 
bring the volume up, until a slight overloading of the detector 
occurs, and completely ruins the quality. The " diode" can-
not be overloaded, and, moreover, it can be followed by a high 
ratio transformer stage instead of a resistance-capacity stage. 
the greater amplification of which will in some degree make 
up for the weqker output of the " diode " as compared with . 
an anode-bend detector. Transformer coupling is also more 

•._ 
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ei reliable than resistance coupling and not so " finicking." The 
14 • "diode" is rarely mentioned in your columns and always 
I passed over as being too insensitive, so that I was extremely 
• sceptical of getting anywhere but the local station when I 

- switched on after making the necessary alterations to my set. 
' Imagine my surprise and pleasure when 5GB at 100 miles or 

- so came through at excellent volume, followed by Langen-

, burg, Stuttgart, and Hamburg at very nearly the same strength. 
- The local and 2ZY require the use of the volume control, and 

- - there is na distortion whatever—a marvellous improvement on 
the anode bend and resistance stage in use before. The set 

• comprises detector, oscillator, and two intermediate stages 
before the " diode," and no doubt there is plenty of H.F. ampli-
fication, which is essential with the " diode,"- but it is not an 
unusual amount, and, in fact, one usually finds three inter-
mediate stages in most superhets, so that there is still room 
for further -H.F. if required, although it hardly seems neces-

sary. The L.F. side consists of two transformer stages with 
. — parallel B11 valves in the output stage. The " diode " seems, 

Picture Broadcasting Demonstrated. 
For the demonstration of picture broadcasting 

by Mr. F. H. Haynes, assistant editor of The 
Wireless World, on Friday next, October 12th, 
the Wembley Wireless Society is-extending an • 
Invitation to all enthusiasts in the district, 
whether members or not. The meeting will be 
held at 8 o'clock at Park Lane School, and it is 
hoped that there will be a large attendance to 
witness what will undoubtedly be one of the 
most interesting and instructive demonstrations 
of the season. 

Full information concerning the Society's 
activities may be had on application to the Hon. 
Secretary, Mr. H. E. Comben, B.Sc., 24, Park 
Lane, Wembley. 

0000 
Does the Amateur need " Meths."? 
A stimulating debate on " The Amateur's 

Mathematical Equipmept" marked the opening 
winter session of the Radio Experimental Society 
of Manchester on Friday, September 28th. The 
chair was taken .by Mr. Bentley, of -the College 
of Technology, who opened the discussion. The 
general conclusion arrived at was that no seri-
ously minded amateur could afford to neglect a 
certain amount of pure and applied mathe-
matics. Some valuable suggestions were made 
regarding suitable arrangements whereby mem-
bers could polish up their " maths." The 
evening closed with a lively discussion on " The 
Shock-absorber," a wave-trap newly designed by 
Mr. R. M. Kay. 
Joint Hon. Secretaries: Mr. J. Levy, 19, U DR-

downs Road, West Didsbury; Mr. It, M. Kay, 
82, Daisy Bank Road, Victoria Park, Manchester. 

0000 
Newcastle Society's Long Syllabus. 
The Newcastle-upon-Tyne Radio Society, which 

opened its winter session with the Annual Gen-
eral Meeting on Monday last, October 8th, has 
prepared an attractive programme covering the 
entire session up to April 29th, 1929. Among 
some interesting features will be a debate (on 
Monday next) on " Anode Bend v. Grid Rectifica-
tion "; a film of the annual Field Day; a lecture 
by Mr. E. Mewse, M.Sc., on " Messages from the 
Stars," and a lecture with the engaging title 
" Radio and Common Sense," by Mr. S. Burns. 
Hon. Secretary: Mr. William W. Pope, 7, Kim-

berley Gardens, Jesmond Newcastle-on-Tyne. 
o o 6 o 

Coil-driven Loud Speakers Compared. 
Two types of B.T.H. moving-coil loud speaker 

were demonstrated by Mr. F. N. G. Leevers at 
the Muswell Hill and District Radio Society's 
first winter meeting on September 26th. The 
two types of speaker shown belonged to the per-
manent magnet and electro-magnet types respec-
tively. The receiver was a 1-v-1 arrangement, 
the last stage consisting of a bank of four small 
power valves in parallel, with their filaments 
run In series from the mains. Excellent repro-
duction was obtained on the permanent magnet 
loud speaker, which appeared to be as sensitive 
as the eleetro-magnetic model. A demonstration 
was also given of the B.T.II. pick-up and 
proved carrier. 
Hon. Secretary: Mr. Gerald S. Sessions, 20, 

Grasmere Road, N.10. 
0000 

Q.R.P. Transmitters' Society. 
The Q.R.P. Transmitters' Society will hold 

the annual general meeting on Thursday, Octo-
ber 11th. The principal subject of discussion 
among members at the present time is the new 

furthermore, to remove all trace of the background and mush 
usually associated with the superhet, and on this score alone 
is a considerable advantage. It is now possible to move the 
potentiometer almost up to the point when oscillation of the 
intermediate amplifier occurs without the tenfold increase of 
background which was inevitable before conversion to the 
" diode." 

Those of your readers who have equipped themselves with 
moving-coil speakers and 400 volts H.T. should not object to 
the trouble and additional expenee of the extra H.F. ampli-
fication required with the " diode," and two stages should be 
ample with an outside aerial—provided one does nol require 
" forty stations on the loud speaker." After all, how many 
stations can one get even on a straightforward set to do justice 
to a moving-coil speaker? 

It would be interesting to have the views of other experi-
menters who have given the " diode" a trial. 

Liverpool. H. W. STACEY. 
September 26th, 1928. 
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licensing conditions regarding the use of crys-
tal control. 
Hon. Secretary, Mr. C. D. Abbott, (IOTA, 120, 

Cavendish Road, Balham. S.W.12. 
0000 

Dry Batteries or Accumulators? 
The problem of H.T. supply was well venti-

lated at a discussion on the subject at the last 
meeting of the North Middlesex Radio Society. 
The respective merits of dry batteries and of 
accumulators were eagerly put forward; testi-
mony showed that while the former bad eon, 
stantly to be renewed, ownership of the latter 
was by no means carefree, the charging being 
expensive, while in unreliable hands the accumu-
lators were easily damaged. The use of electric 
light supply was keenly discussed, the various 
systems coming under review. Favourable com-
ment was made upon the dry-contact rectifiers 
now obtainable. 

All wireless enthusiasts in the district are 
specially invited to' attend the Society's meet-
ing this evening (Wednesday), when a lec-
ture and demonstration po transformer amplifi-
cation will be given by Mr. °snide, of Messrs. 
Ferranti, Ltd. The meeting will be held at 
8.15 p.m. at St. Paul's Institute, Station Road, 
Winchmore Hill. 
Hon. Secretary, Mr. E. H. Laister, " End-

cliffe," Station Road, N.21. 

FORTHCOMING EVENTS. 

WEDNESDAY, OCTOBER 10th. 
Tottenham Wireless Society.—At 8 p.m. 
At 10. Bruce Grove, N.17. Lecture: 
" The Output Stage," by Mr. V. E. R. 
Neale. 

Muswell Hill and District Radio Society.— 
.4 t 8 p.m. Dentonstration of Resistance-
coupled Amplifiers by Mr. Edmund H. 
31cCormark (at lecturer's private address (. 

THURSDAY, OCTOBER 11th. 
Slade Radio (Birminghani).—At a, Victoria 
Rood, Erdington. Members' Night. Talk 
on " Electricity as Applied to Wireless." 

FRIDAY, OCTOBER 12th. 
Radio Experimental Society of Manchester. 
—At 7.30 p.m. At Clegg's Café, Black-
friars Street. Lecturettes by Members. 

MONDAY, OCTOBER 15th. 
Hackney Radio and Physical Society.—At 
8 p.m. At Hackney Electricity Hall, 
Lower Clayton Road. Disposal of Spare 
Apparatus. 

Newcastle-upon-Tyna Radio Societe—At 
7.30 p.m. At 11, Savile Row. Debate: 
"Asede Bend v. Grid Rectification.. 

WEDNESDAY, OCTOBER 17th. 
Wigan Technical College Radio Societe— 
Lecture: "Modern Wireless Batteries and 
their Operation," by Mr. C. P. Lockton, 
M.Sc., of Meure. Cldoride Electeical 
Storage Co., Ltd. 

Lesser Known Uses of Electricity. 
The increasing use of electricity in most de-

partments of human existence was dealt with in 
an interesting lecture given before the Totten-
ham Wireless Society by Mr. R. F. G. Holness 
on Wednesday. September 19th. As an in-
stance of how existing electrical instruments 
can be adapted to new purposes, the lecturer 
mentioned that the ordinary transformer so 
common in radio receivers was now used for 
melting steel. In this case the ordinary iron core 
and primary winding remain, but the secondary 
winding is composed of the steel to be melted. 
Variations of this type of furnace, said the 
lecturer, were used in valve manufacture to 
heat the metal elements when enclosed in the 
glass during the last stages of exhaustion. 
The lecturer referred to several little-known 
uses to which electricity Is put, and mentioned 
the Lodge Cotrell system of electrostatic pre-
cipitation designed to prevent air pollution. 
Hon. Secretary, Mr. F. E. R. Neale, 10, 

Bruce Grove, Tottenham. N.17. 
0000 

Society's Ultra Short-wave Work. 
A prize scheme for obtaining new members 

has just been inaugurated by the Stretford 
(near Manchester) and District Radio Society. 
Anyone interested Is asked to communicate with 
the Hon. Secretary. 
A new 45-metre receiver has been built, and a 

transmitter for this baud is under construction. 
The Society's 8-metre apparatus is being re-
designed. Of special interest to non-transmit-
ting members during the coming session will be 
experiments in L.F. amplification and its appli-
cation to wireless and the gramophone. Morse 
classes will be held as usual on Monday nights. 
Hon. Secretary. Mr. W. Hardingliam, 21, Bur-

leigh Road, Stretford, Manchestei 
0000 

Wigan Wireless Show. 
The success of the wireless exhibition held at 

Wigan on September 15th, 17th, and 18th, under 
the auspices of the Wigan and District Technical 
College Radio Society,' may be gauged front the 
feet that nearly 4,000 visitors attended, although 
the exhibition was open fer only four hours each 
evening. 
Amongst the members' exhibits were to be 

seen some fine examples of Ingenious mechanism 
and craftsmanlike finish. Dr. N. S. Walls ex-
hibited a two-valve short-wave receiver, a duplex 
telephonic set for two-way conversation using a 
single aerial, an automatic switch for switching 
on a set at required intervals, controlled by a 
clock and a low-power transmitter. Mr. W. G. 
Langshaw was represented by an exponential 
horn 5ft. In length. Mr. O. B. Kellett, a keen 
member from Southport, showed a seven-valve 
short- and long-wave receiver with a range of 
from 10 to 2,000 metres, an ultra short-wave 
receiver for 2 to 2.7 metres, a special /dullard 
transmitting valve, and a home-made moving-
coil loud speaker. 
The Department of Physics contributed a valve 

generator of high-frequency currents for use in 
alternating current bridge measurements, a set 
of accessory precision instruments for 11.F. 
measurements, and a number of selenium and 
photo-electric cells. 
The principal radio manufacturers were well 

represented. 
lion. Secretary: Mr. M. M. Das, B.Sc., Library 

Street, Wigan. 
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The Service is subject to the rules 
be strictly enforced, in the interest 
interest is dealt with below, in some 

The "Empire" Set on 150 Metres. 
The local broadcasting station (Xairobi) 

is at present experimenting on 90 and 
150 metres. How can I raise the 
wavelength range of the " Empire 
Short Wave Receiver " so that these 
transmissions may be received? 

R. B. 
You will find it necessary to wind new 

grid and reaction coils. These may 
have, respectively, 18 and 10 turns. The 
present chokes will probably be found to 
resonate on the waveband you are tu 
cover, so they should be replaced by 
others of higher inductance. 

c000 

Picture Reception. 
It is stated that the wireless transmission 

of pictures is to be started in this 
country at an early date. As I should 
like to be ready for this innovation. 
can you refer me to any artide 
giving constructional details ol suit-
able apparatus l--C. A. 

Until the precise arrangement of the 
transmitter is made public, it is not pos-
sible for you to prepare your receiving 
apparatus, because in any system of 
picture transmission the receiver must be 
synchronised. We think, however, that 
you will glean some useful information 
from an article which appeared in The 
Wireless World for August 24th, 1927, in 
which a practical receiver is described, 
with full constructional details. Need-
less to say, the pages of this journal will 
keep you well posted as to future de-
velopment. 

0 0 0 0 

A Seasonable Conversion. 
My " Everyman Portable" has stood me 

in good stead during the summer, and 
as its sensitivity seems to be of a 
high order for a detector-.L.F. com-
bination, I aun thinking of building a 
similar set for -use on a full-sized 
open aerial. Can you give me any 
hints as to modifications which will 
be necessary? S. D. 

The circuit of the " Everyman Port-
able" would be quite suitable for a fixed 
receiver, and we give in Fig. 1 a skeleton 
diagram showing the detector portion of 
the set modified for use in this way. Of 
course, the frame aerial will be replaced 
by a coil, the winding of which must, be 
broken at the centre point. We suggest 

of the Department, which are printed below; these must 
of readers themselves. A selection of queries of general 
cases at greater length than would be possible in a le:ter. 

that this coil might have a total of sixty 
turns of No. 26 D.C.C. on a 3in. former. 
The two halves of this coil shown at L, 
and Ls in the diagram will therefore have 
thirty turns each.' The loading coil Ls 
may be a commercial inductance with 
some 290 turns. 

ng. 1.—An effective detector circuit with 
throttle-controlled reaction and waveband 

switching. 

RULES. 
(1.) Only one question (which must deal with 

a single specific point) can be answered. Letters 
must be concisely worded and headed " Infor-
motion Department." 

(2.) Queries must be written on one side ot 
the paper, and diagrams drawn on a separate 
sheet. A self-addressed stamped envelope must 
be enclosed for postal reply. 

(3.) Designs or circuit diagrams for complete 
receirers cannot be given; under present-day 
conditions justice cannot be done to questions 
of this kind in the course of a letter. 

(4.) Practical wiring plans cannot be supplied 
or considered. 

(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 

(6.) Queries arising from the construction or 
operation of receivers must be confined to con-
structional sels described in " The Wireless 
1 Vorld " or to standard manufacturers' receivers. 
Readers desiring information on matters 

beyond the scope of Vie Information Depart-
ment are invited lo submit suggestions regarding 
subjects to be treated in future articles or 
paragraphs. 
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Spurious Fading. 
I have lately been troubled with fading 

of the signals from my local station., 
which is only solne four miles away. 
This does not set in until after 8 p.m., 
so I presume it is due to the effect 
of darkness. However, it •occurs to 
me that it is just possible that the 
excessive use of reaction by one of 
my neighbours may be responsible. 
In either case, id there a remedy? 

L. O. R. 
It is inconceivable that true fading of 

sufficient intensity to be noticeable could 
take place at your short distance from the 
transmitter, and we think it much more 
likely that interaction between your aerial 
and others in the vicinity is responsible 
for the variation in signal strength which 
you have noticed. It is by no means 
certain, however, that your neighbours 
are using reaction to excess; if the inter-
fering aerial is sufficiently close, it may 
under certain conditions absorb energy 
from your own, with the result that signal 
strength will vary as tuning adjustments 
are made to the other receiver. 
We suggest that you should arrange 

mutually with your neighbours not to 
vary the tuning of any of the receivers 
as far as the local station is concerned,. 
and also we recommend you to move your 
aerial, if possible, so that it is at right 
angles to those which are adjacent. 

0000 

A Leaky Grid Condenser. 
The anode current consumed by my first 

stage L.F. amplifier is considerably 
in excess o¡ that shown by the 
maker's curves, and to reduce it to 
a reasonable figure I find that I have 
to double the normal grid bias. 
Adjusted in this way the quality is 
good, but I am by no means satisfied 
that all is well, and would welcome 
your coinntents. C. W. L. 

You do not give particuTars of your cir-
cuit, but assuming the first L.F. amplifier 
to be coupled to the detector by means of a 
resistance (or choke) and a condenser, we 
consider it probable that this condenser 
is leaking. If it is, a certain positive 
voltage from the H.T. battery will be 
impressed on its grid, but may be offset 
by an increase in bias voltage. You are 
recommended carefully to test the 
coupling condenser. 

• 
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Incorrect De-coupling. 
Will you please criticise my diagram of a 

four-valve receiver? You will ob-
• serve that series feed resistances have 

been inserted in each anode circuit, 
and that there is a single H.T. sup-
ply voltage. S. M. S. 

We have nothing but favourable corn-
ment to offer regarding the receiver itself, 
which comprises a fairly conventional ar-
iangement of H.F. amplifier, anode-bend 
detector, and two L.F. stages. There is, 
however, a small point with respect to the 
connections of the anode by-pass conden-
sers which is open to criticism: your 
sketch shows that these are all joined to-
gether and to a common point on the 
L.T. negative bus-bar, as shown in dotted 
lines in Fig. 2. By doing this you are 
not taking the fullest possible advantage 
.of the scheme, and we suggest that the 
low-potential sides of each of the by-pass 
condensers should be connected direct to 
the negative filament of the associated 
valve, as shown in " dot-and-dash" lines. 

2.—By-pass condensers used in a " de-coupling" scheme should be 'joined to the 
negative filament terminal of the associated valve, and not to a common point. 

This is possibly a small point, and it is 
quite likely, if your set does not tend to-
wards instability, that there will be no 
appreciable difference whichever form of 
connection is adgpted. However, as you 
apparently wish to take all possible pre-
cautions against instability, it is as well 
to carry out the wiring in a manner to 
which no exception can be taken on theo-
retical grounds. 

000 0 

H.F. and L.F. Chokes. 
In certain H.I'. eliminator designs I 

notice that H.F. chokes are con-
nection in series with the L.F. 
chokes. Why is it considered neces-
sary to make this addition; surely 
the L.F. components, which are of 
*comparatively high inductance, exert 
a sufficiently high choking effect on 
currents of radio frequency? C. B. 

Admittedly L.F. chokes have a high 
inductive value, but as they are 
nob designed to "stop" high-frequency 

Will'iCelleg% 
Worlidl 

currents, their self-capacity is compara-
tively high, and it is for this reason 
that they are sometimes inadequate. 

0000 

Louder Signals. 
I should like to increase the volume 

obtainable from my moving-coil loud 
speaker without going to the expense 
ortibtaining a last-stage valve with a 
greater output. The field winding 
of the instrument is fed from the 
D.C. mains, alt.! I am wondering 
whether I should attain the desired 
object by arranging to supply it with 
more current. If so, how tan this be 
done? C. P. 

The sensitivity of your moving-coil 
loud speaker will be greater if you in-
crease the flux density across the gap. 
Assuming that the field winding is con-
nected directly across the mains without 
any series .resistance, the only way for 
you to do this is to fit a new magnet 
winding designed to give a greater num-
ber of ampere-turns. 

Transformer Construction. 
Should the various windings of II.F. 

transformers be wound in a clockwise 
or anti-clockwise direction? I ask 
this question because l have so far 
been unable to neutralise *correctly 
the II.F. amplifier of my pet. 

M. B. R. 
It is immaterial whether the windings 

are clockwise or anti-clockwise, provided 
that they are in the correct relative direc-
tion. As far as the great majority of 
couplings described in this journal are 
concerned, all windings must be in the 
same directions. 

0000 

Insufficient Voltage. 

l have an L.T. trickle charger which 
gives an output of slightly over one 
amp. 18 it practicable to modify it 
for use as an H.T. eliminator with a 
three-valve set? T. T. 

In all probability your charger gives an 

OCTOBER zotlr, z92.& 

output of certainly not more than some 20 
volts on open circuit; therefore it cannot 
be easily adapted to the purpose you 
require. 

0000 

Too Many Conversions. 
With, a view to modifying my gramophone 

for electrical reproduction, I propose 
fitting a microphone, and to follow 
this by a two-stage L.F. amplifier. 
la this system satisfactory? 

H. C. D. 
We would strongly dissuade you from 

adopting this plan; even with the best 
type of microphone ordinarily available, 
you will run greater chances of introdne-
ing distortion by converting sound waves 
into electrical energy and then back into 
sound waves through an amplifier and 
loud speaker than by using a pick-up in 
the conventional manner. 

ocoo 

Choosing a Circuit. 
I have decided on à three-valve re-

ceiver, but cannot make up my mind 
as to whether the valves should be 
arranged as (1) detector and two L.F. 
amplifiers, or (2) H.F.-detector-L.F. 
Which arrangement do you favour! 
—T. H. 

\Ve fear that this is a question which 
cannot be discussed adequately in a 
letter. Very briefly, however, the detee-
tor-L.F. combination will give much 
louder signals when the input from the 
transmitter is reasonably strong, but its 
ange will not be so great as that of a 
good H.F.-det.-L.F. set, which, if well 
designed, will in addition be very mua 
more selective. In your situation we 
think that this quality will be almost, 
essential, so the latter circuit would 
appear to be the better of the two for 
you. 

0000 

An Extra H.F. Stage. 
As my local conditions are particularly 

unfavouralde for wireless, reception, 
I should like to add another screened-
grid B.F. amplifying stage to the 
" Megavo.c Three.' Can this bc 
done? F. R. A. 

It is of course possible to add another 
H.F. valve, but the alterations involved 
would be very extensive, and it would 
be more correct to describe the result as 
the. detector-L.F. part of the " Mega. 
vox " with a two-stage H.F. amplifier. 

If high efficiency is aimed at in each 
stage, it will be necessary to include 
almost complete screening. 

0000 

Changing. Over. 
Would it be possible to use a screened-

grid valve in the H.F. stage of my 
existing. receiver in place of a triode 
which is coupled to the detector by 
means of a neutralised H.F. trans-
former? L. W. S. 

It will be necessary for you to make 
considerable alterations to your set, as in 
all probability the H.F. transformer will 
be totally unsuited to follow a high. 
impedance screened valve. Probably the 
easiest way out of the difficulty is to use 
its, existing secondary winding as a tuned-
anode coil. 
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RIPAULTS BATTERIES ARE BEST 

o 

RIPAULTS Chosen for the New Cossor Melody Maker 

RIPAULTS' SELF-REGENERATIVE H.T. DRY BATTERIES 
Give 50% Longer Life. 

Standard Capacity Double Capacity Treble Capacity 
60 volts .. 10/6 60 volts .. 15/6 60 volts .. 19/6 
99 volts .. 16/6 90 volts 22 6 90 volts .. 29/6 

9—volt Grid Bias .. I/9 18—volt Grid Bias .. 3/6 

RIPAULTS LEAD IN LIFE, EFFICIENCY, AND VALUE. 

Get a copy of our LIGHT ON THE H.T. BATTERY 24-page Booklet 
We have spared no expen:e in producing this extremely interesting and easily 
understood 24—Page Booklet un H.T. Batteries, specially written for u; 
by one of the best-known coltributors to Radio public it ions, who is 
recognised as an expert on 11.T. Dry Batteries. 
All requeiting a copy of this 6d. Booklet and who mentioa W IRELESS 
W ORLD will have one seat them Post Free upon receipt of 2d. 

RIPAULTS' LATERAL ACTION CONDENSER. 
The new improved model of the 
famous Ripaults' Lateral Action 
Condenser is a great advance in 
variable condenser design. 

The die-cast framework and runner 
plates give absolute rigidity, while 
the cam and spring method of 
movement entirely eliminates 
all signs of jerkiness and 
backlash. Tuning with 
the Ripaults condenser 
is a delight. 

PRICES 
•00025, '0003, or 
•0005 without dial 

1016 

Slow Motion Dial 

4/6 

Standard 4in. Dial 

2!3 

¡COIN 
all Dealers. 

For illustrated 
Imes write to 

L. KING ROAD. LONDON, N.tvf.1 

A51 Advertisements for " The Wireless Werld" are only 

you were asked to 
design a condenser 

You would insist on 
1. Logarithmic Vanes. 
2. Metal earthed end plates 

nected to moving vanes. 
3. Minimum of insulating material, 

placed outside the capacity 
field. 

4. Pigtail—positive connection to 
moving vanes. 
Positive stop—zero to 180 . s. 

con. 

6. Terminals and soldering tags. 
7. Moving vanes tied at tips to 

ensure permanent alignment. 
Voltron unipivot ball bearing 
and friction device for a life-
time of trouble-free service. 

9. Small overall size. 
10. Superlative finish in keeping with 

the electrical excellence of such 
an instrument. 

All these features are to be found in the 
Voltron Condenser, and moreover it is 
covered by a comprehensive guarantee. 

0003 mfd. 5/- each '0005 mfd. 

8. 

Made by 

VOLT RON 
The Valve People at PondersEncl 

If you have any difficulty in obtaining supplies lozally 
please send your order direst to us together with your 
dealer's name and we shall be glad to supply post free. 

VOLTRON Co. Ltd., Queensway, Ponders End, Middlesex. 
accepted front firms we believe to be thoroughly reliable. 
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PAxoLIN ANELS AND FORMERS FOR 
erfect insulation & better appearance 

PANELS t Mahogany, Natural Brown, or Black finish. 
I" thick, 4d. per sq. inch. iir• thick, 2(1. I er sq. inch. 

COIL FORMERS: Prices on application, 
"EMPIRE" VARNISHED INSULATING TUBING in all 
diameters. • • 

WRIGHT .i.‘ VVCilkiFtE Ll"f3. 
740, High Road, Tottenham, N.17.. 

'Phone Noe.: Tottenham gee & 3848. 
/4, ,s • Sole Manufacturers: 

THE MICANITE & INSULATORS CO., LTD., 
•ts Empire Works, Blackhorse Lane, Walthamstow, Eay. 

4mw0 

EXCELLENCE0IDESIGN 
Look at the base of the Vibrolder; study 
its design from behind the scenes. Note 
the one-piece springs whose oils loran 
the sockets for the valve leg—the self-
aligning contacts; the celluloid" window 
which excludes all dirt and dust; the PRICE 
ready tinned soldering tags. 

Next time say "Vibroider" and be sure of 
Me best. 1'6 

1,500,000 Benjamin valve holders are already an use. 

ELECTRIC LIMITED 
Brantwood Works, Tottenham, 

London, N.17. 

THE FAIV101. 

ORIGINAL BECOL 

LOW LOSS FORMER. 
GOLD MEDAL AND FIRST FOUR PRIZES. 

Made in sizes x  up to 4* outside diameters, in lengths up to 3o' 

Look for  1 rade Mark and refuse imitations. 

FINLESS FORMER sqe BASE. Foolproof. 
Either 4 or 6 contact. 

Send for copy of Becol Handbook on Wireless Circuits, general data and 
dlustrations of coil winding's. Price 4.d. Post Free. 

THE BRITISH EBONITE CO., Ltd., Hanwell, London, W.T. 

THE 

Mention of " The Wifeless World," when writing 

Post this Coupon now 
for full details and list 

Cameo Cabinets. 

THE CABINET FOR THE 

"MEGA VOX 3" 
Mr. McLACHLAN specified a CAMCO 
Cabinet for his " Megeyos 3." 

Price Complete 

Oak 301.. Mahogany 331 
To CetfreFeINGTON IVIegc. Co., Ltd., 

C ARCO WORKS, SA1DERSTEAD RIAD, SOUTH CROYDON. 
Telephone: Croydon 0623 14 line.). 

Please send me full details of the" Megavox 3" end other Cam co 
Cabinets. 

NA ME  

ADDRESS  

HARBROS 
...... ..... 

See 110W it iS NW!" 

Patent 

EASYFIX 
TWIN SILK FLEX 

will not kink. 

The perfect Flex 
for Loudspeaker 

Extensions. 

Reduces self - capacity 
losses to a minimum. 

Neat and inconspicuous. 

3/9 per doz yds. Pins 2d. per doz. 
If your dealer is out of stock, send direct to as. 
Traders please write for samples and showcards. 

Hart Bros. Electrical Mfg. Co., Ltd. 
Queensway, Ponders End, Middlesex 

• F hone : II he id 

A. M. I.A. E. 
A . M. I.0 .E 
A.M. I . E . E . 

A .1%01.1.MECH.E. 
A BOOK YOU MUST NOT MISS 

" ENCISEISRINIG OPPORTUNITIES" in the mort complete liandlook on Engineering 
Examination.; and i3oumer ever produced. It shows the exact requirement, of all Examination., 
and outline,' over 60 Envineering Diploma Courier. We epechdb.e In quickly preparing 
eandidater hv ..... e mtudy for Enrineerinr Exam,. includin't C & G.. G.P.O., 

A.II.I.C.E., A.V.I.A.E.„ etc. WE ALIVE GUARA STEE SO PASS—NO FEE." 
lip-to-date Ble.trleal rourse» in Power. 'Intonation. Traction, TelepSorty, Telegraphy, Wireless. 
Me., and in all brancher of Meoianteel, Civil and Rotor Engineering. Thir look .hould be 
In your Itand.--it I a mine ni valuable information .tud advi,e. We otter It FREE. SS rite for 
your now, 4 'sine branch or Exam. se hich in of inert int,n•rt. 
British Institute of Engineering Teconology, 387, Shakespeare Rowe, Leicester So., London, W.C.2 

CO advertisers, will ensure Prompt attention. A52 
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CONCENTRATION 

Write for our com-
prehensive 1928-
1929 catalogue. 
Postage 6d. Free 
so callers. 

OCTOBER 10TH, 1928. 

of all that is NEW 
and was shown for the first time at the Wireless 
Exhibition will he demonstrated in our new 
showrooms during the next fortnight from 
9 a.m. till 7 p.m. Here are just a few of 
the latest lines .—Amplion "Lion " 
Loud Speakers. B.T.H. Pick-up and 
Tone Arm. B.T.H. " Screened. 
Grid" Valves. The New 
" Igrankikit " Set. Bowyer 
Lowe "Pentovox" Sets. 
The "Motogen" Gen-
erator, and our 
n w novelty 

oldometa" 
Soldering 
Outfit. 

'We are always 
open from 9 a.m. 
till 7 p m. week-
days, excepting 
Saturdays (9 a.m. 
till t p.m.) 

WILL DAY LTD., 
19, LISLE ST., LEICESTER SQUARE, LONDON, W.C.2 

'Phone Regent 0921 and 0922. 'Grams: " Titles. West rand, London.' 

LOIVEORADIO 
GRAMOPHONE PICK-UP 

Hear your gramophone 
records through your loud-
speaker at any strength you 
like ... clearer, more lifelike, 
without a trace of distortion. 

Buy a Loewe Pide-uP. No allerahon 
to gramophone or set. Your dealer 
will gladly ,Irmonsgrate. 

THE LOEWE RADIO CO., LTD., 
4, Fountayne Road, Tottenham, London, N 13. 

Telephone: Tottenham 2076. 

DUBILIER COMBINED 
R.C.COUPLING 

UNIT and 

VALVE 
HOLDER 

rconomy of space, the fi at tire 
L.• Of modern set deign, 
effected by using the Ibibilier 
Combined R.C. Coupling Unit 
and Valve Holder, either ver-
tically or horizontally. The 
holder may be used for the 
valve which precedes or follow:. 
the Unit, while both the grid 
leak and anode resistance are 
lhimetohms and citai hable. 
Altogether a useful and well 
finished component. 

If unobtainable from your 
dealer, write direct to tot 
giving his name and addcess. 

D IMMER CONDENSERS 

DUBILIER BUILT 
IS BETTER BUILT 

Advt. of Dulnher onden,er Co. (z925) L.'d¡luron ridorta Vond, ©15> 
N. Acton, W.3. 

Polar 
Chokes & Potentiometer 

for IMPROVED RECEPTION 

H.F. CHOKE 
For Choke-coupled H.F.Ampli-
fiers and for prevention of feed-
back effects. 

Range 20 — 5.000 metres, very 
compact, low self-capacity 4/6 

SEMI—FIXED 
POTENTIOMETER 
For smooth reaction control by 
suitably biasing the detector 
valve. 

Choice of -three tappings Very 
compact and economical 

AVOIDS SUDDEN OSCILLATION 
A necessity, not a luxury. 

MANLFACTURED BY 

Wingrove & Rogers Ltd 
POLAR WORKS, OLD SWAN, LIVERPOOL 

London Offices :-188, 189, Strand, W.C.2. 
Telephone: CITY 0332 (3 lines). 

A53 AtIvertzsements for " The Wireless World" are only accepted from firms we beneve to oe thoroughly rettable. 
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{A_SOD 
SIX-PIN BASE 
As shown. Size, zr )( 2 g ". 
Moulded throughout in-
cluding legs. Makes 
shorting impossible. Re-
commended for all 
circuits. Price, 
with terminals, 1/6 
Bill Valve Holder 10d. 
Toggle Switch — 9d. 

ANTI - MICRONIONIC 

VALVE HOLDER 
No matter how much you may Jar your set, 
the circular motion of vibration of the 
NNW CASON VALVE HOLDERS guaran-
tee» safety to your valves. They will not 
swing sharply to and fro. hot will rotate 
smoothly said without the least strain. 
Again, the wonderful device le so surly 
sprung that it ensures perpetual PRICE 
valve-motion, a necessity to the 1 /6 
best reproductions. 

• 
CIRCULAR MOTION DISCOVERY 

CASON MOULDINGS, 
CHISWICK ROAD, LOWER EDMONTON. N.9. 

Ns. FYN Loscoo. 
denser, '0008, 

6'6 

Stocked 
by 

Harrods 

AVOID 
SPURIOUS 
IMITATIONS 

Nothing before has ever approached the amazing precision of this 
new condenser. Clear cut—razor sharp—station after station can 
be lifted out, with wonderful clarity. The Condenser that surprised 
the experts. 
I One hole mounting adjustable bearings. 4 Re-inform' plates prevent vibration 
2 Movable spindle giving overhang and make «weeny dead accivate. 

for ganging or left or right hand à 0-shaped frame--rigid construction 
drum dial. --exceptionally light. 

3 Rotor lifts e.g *fie, rentori$.2 6 Insulated stator eliminate. hand 
spindle. for cleaning purposes. etc. capacity. 

Pull particulars of the complete range of natality corripostents from your dealer or (Dept. W. W) 

S. W. LEWIS & CO., 1.11).. 39. VICIORIA STREET, LONDON , S.W.I. 

6'3 

Indian Agents : Bombay Radio Co.. Bombay and Caleutta. 

DX 
Here is the transformer that marks an epoch 
There have been transformers before that 
have been good; they have been expensive 
There have been transformers before that 
have been cheap; they have not always been 
good. There has never before been a trans-
former so good and yet so inexpensive as the 

Ratio 3 to 1 D.X.; it is one which we can thoroughly 
' recommend if you want reproduction of 
really high quality. We do not wish to 
worry you with curves and scientific data, 
we want you to listen to a D.X. trans-
former in action; that's all we ask. 

Write to us also for literature on the 
/anions D.X. Coils. 

D.X. COILS LTD., 542, Kingsland Rd., London, E.8. 
'Phone: Clissel 35çg. 

RADIO THEORY and 
OPERATING 

900 pages of lucid reading; in-
valuable illustrations; useful 
hint., data and formulw. For the 
beginner, amateur, and operator. 
Using it as text-book, even a 
layman could qualify in wireless. 

1 7/6 post free. 
Dept. R., Salisbury Supply, Ltd., 
5, Creed Lane, Ludgate Hill, E.C.4. 

COILS for MULLARD MASTER THREE 
ULTRA HIGH EFFICIENCY, 
19-2000 Metres. Special 100°-
2000 coil, PROV. PAT., stops 
that local coming up on long 
waves (see list). 
200-600 range. special selectivity, 
and strength 19 metres upwards 
THICK WIRE, wide spacing, 

superb finish on all coils. 
Special long wave 10,6 ; ordinary 
L.W. 8,6; Broadcast 816; all 
S.W. 66; BASCS, as shown, or 
cross pin 2:6. 

LISTS FREE FIEND. 1» :SIGN 723544. 
. ALSO COILS for NEW COSSOR 3 

Prices on application. 

POSTLETHWAITE Bros., Kinver, Stourbridge. 
Coil specialists since 1922. 

ADMIRALTY'S 
Choice! 

ANTIPHONIC 
Aall-Capiteity Valve Holder. 

Cheaper pattern, Model H, 16 

If dettlers oowt..00lo toe send post free on nunorebeek guarantee, 

Because of its unique 
features Model K was 
chosen. It is ideal for 
short wave, medium 
wave, and long wave 
circuits. It has slotted 
terminals for screw-
driver tightening— 
Perfect electrical contact 
without soldering. Is 
beautifully sprung—no 
vibration. Minimum 
dielectric between 
sockets. Soldering tags 
take solder instantly. 

Price 26. 

JAMES CHRISTIE & SONS, Ltd., 248, West Street, SHEFFIELD 
or London Agents : A. P. Bales & Cs., 10. Curette St.. Loudon, E.C.4 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A.54 
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MISCELLANEOUS 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
sOlumns is : 

12 words or less, 1 - and bd. tor every 
additional word, e.g., 18 words, LC; 24 words 2 -. 

Name and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract à placed in advance, and in the absence of fresh 
Instructions the entire "copy" is repeated from the 
previous issue : 13 consecutive insertions 5", ; 28 con-
secutive. 10T., ; 62 consecutive. 15"„. 

ADVERTISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING (Prerioa 
to date of issue at the Head °dices of " The Wireless 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry ; Guildhall Buildinss, 
Navigation Street, Birmingham; 280, Deansgate Man-
chester. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to 'LIPPE 
& SONS Ltd., and crossed ---- - Treasury Notes  
being untraceable if lost in transit, should not be sent as 
remittances.  

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. • 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of private advertisers,letters may he 

addressed to numbers at " The Wireless World " 0111,e. 
When this is desired, the   of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box op°, do " The Wireless World," Only the 
number will appear in the advertisement. All replies 
should be addressed No, 000, rio " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remittance through the post e Ice/a in registered envelopes; 
in all such cases the use ol the Deposit System is recommended, 
and the envelope should be clearly marked " Deposit 
Department." 

nor DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, dyeing which 

time, if the buyer decides slot to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. Por 
all transactions up to ¿so, a deposit fee of i/. is charged; on 
transactions over Eso and under (so, the fee is ale; over 
Eso, sh All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Ifille A Sons 
Limited. 

ME SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 

A Service to our Readers. 
We have made an arrangement with the Patentees 

whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
license the set by means of the Deposit System referred to 
above. 
The person desiring to sell, in sending us particulars for 

bis advertisement, will in every case make use of a Box 
No.. and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers. 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
"The Wireless World " to the owners of the patents 
concerned, and a certificate will be handed on to the 
purchaser of the set. 

SPECIAL NOTE. 
Readers who reply to advertisements and receive no 

answer to their enquiries are requested to regard the 
silence as an indication that the goods advertised hare 
already been disposed of. Advertisers often receive 80 
many enquiries that it is quite impossible to reply to 
each one by post 

ADVERTISEMENTS. 

" MEGAVOX 
THREE" COILS. 

B.B.C. with base .. £1 - 1 - 0 
Long Wave .... 14 

B. & e. WIRELESS CO., 
2, Atheletane Mews, N.4. Mountriew 169.5. 

Parts for the new "Undies " A.C. H.T. ELIMINATOR. 
IRO volts is XII, Amp. Ou(put. 

A.C. H.T. ELIMINATOR 
Free from hum. Easy to build. 
Save Es. Suitable for Comer, 
Milliard and latest circuits. 
Transformers 12/6, Choke $3/-. 
Condensers 8/-. Cost 6d. year 
to run. Sent C.O.D. Pay the 
postman. Just send postcard 
for Kit. 
LIVERPOOL RADIO SUPPLIE 

t4, Myrt4 Street. Liverpool, 

w -tmwiLeti 

k. ca:emelt 
.-eaure.,.›-;.0 a, la `tau '• -au% 

--r 

Any 4-volt Powei 
valve. Plalipv 
No. 370 Valve, 
recommended 
15/- rem. 

" RED DIAMOND" 
THE RECOGNISED DETECTOR 
FOR ALL CIRCUITS USING 
CRYSTAL RECTIFICATION, 
By insured Post 2/3 or 2'9 with 
shield. Can be mounted on brackets 
or through panel. Once set always 
ready, Not affected by vibration. 
Each one is tested on broadcast 
before despatch, and is perfect. 

No. RD 29. WALL PLUG. 
Solid Ebonite. Highly Finished. 
Perfect Insulation. Two size 
plugs and sockets so that it is 

plugs in reverse .. 
impossible to insert 

Or by insured post 2/3. I. 
Of all high-class Radio Dealers, or Sole Makers: 

JEWEL PEN Co., Ltd. 
(Radio Dept. 44), 

21-22, Gt. Sutton Street,  LONDON,  E.C.1 

RECEIVERS FOR SALE. 
QECOND-111ANI) Receivers. 1-7 valves, perfect order; 
k. cheap; list.-Coutts. Engineers, Hurley. (9429 

-IIKARCONI 82, widi frame aerial mid valve«, £25; 
-1.7E- al.° straight eight, with valves, £17110. 

4-VALVE Burndept Set, with valves and lonil-speakfr, 
£9: another, last season's model, with coils und 

valves, as new, £12. 
IVESTERN Electric, Amplifier, with original* valves; 
77 accept £2110; earring,: paid and in good order. — 

J11111.'S Scutt and Co., Radio Engineers, Dunfermline. 

VOUR New Set or Your Repairs-Consult F[0 110. 2 /7. 
Armitage, 12, St. Domingo Grove, Everton, Liver-

pool. 

A LEX AND ER BLACK, The Wireless Doctor, 
juzx.i>,,,aireemxifilita in quality reproduction.. Details under 

WIRELESS Tes knician.-Wireless sets constructed e 
7 7 to any circuit, from £4 upwards; Sets over-

hauled and efficiently repaired; lowest erices; ordws 
front Wooed liceepted.-John Eat ott's Wireless Depot, 
102, l'art Av., Mitcham, Surrey, 19988 

A -VALVE Receiver, coils, incorporates 2 screened grid 
111.1". stages, tremendous volume and purity; £15. 

-bEl.es I.. 23, Albert Terrace, Aberdeen. f 

-putt s..k, 1 1926 Burndept super 7-valve wireless lletts 
a; set, .suiplete with valves, loud speaker, ant1 111e1a2d8, 
cl,'. I..or fra me aerial, i'oat £90.-Offers to Estate 

s. 1%, st• Park, Milans,, Beds. 

READ and MORRIS, Ltd., for mains sets and com-
ponents, the mains pioneers ill 1924; za London 

hospitals are equipped with Read and Morris mains 
set, using no batteries,• some of these sets have pot 
even required their doors unlocking for over two 
years- just a switch on the wall used, nothing else 
touched. Single sets supply over 800 pairs phones 
and louil-speakers. Abroad one of our mains sets 
functions in a government hospital 600 miles from 
the nearest broadcasting station. 

READ and MORRIS, Ltd.-2-valve set for D.C. 
mains front £14; A m .C. sets from £18. 

READ and MORRIS, Ltd.-H.T. eliminators fur 
D.C. mains, £4; for A.C. Mil iris, £7/10: elimi-

nator transformers Wan 16/6; full wave rectifying 
valves. 10, -. 

R1?.AD and MORRIS. Ltd.-Why use accumulators 
if A.C. mains are available? The Longton L.T. 

unit is a complete substitute at negligible cost, always 
ready, valve rectifier, no batteries, gives 1.2 amps 
at 2. 4, or 6 volts, and operates any set; new price, 
£6115. 

REA D and MORRIS. Ltd., for electrolytic conden-
sers; we use then, have used them for 3 years, 

liquid and dry; we test them all, but find Longton 
the. best, celebrity approximately 1,800 bl.F., non-
liquid ; price 12/6, as used in the garcons L.T. unit. 

READ and MORRIS. Ltd., for moving coil loud-
speakers; delivery from stork; also mains-operated 

receivers awl amplifiers Wr sanie. Deinonstrations 
continually, service always. 

READ and MORRIS, Ltd., undertake the design 
and construction of any type id radio apparatus. 

We make ins the individual and guarantee results. It 
will pay you well to consult us before buying else-
where. 

READ and MORRIS, Ltd., have second-hand sets, 
best makers only; Burialept. Marconi, etc., at 

junk prices. 

READ and MORRIS, Ltd., 31, Easteastle St. if[a1c1i5n5g 
back uf Waring and tallow's), Oxford St., W. 

3-VALVE R.E.S. Coupled Set, with 3 brand new 
Mollard valves, coils for 5G1i, 5XX. 'did 2LO, 

and Exide 6-volt accumulator; cost £10, bargain, as 
new £3.-B. O. Priestley, 46, Glasslyn Rd., Crouch 
Ens, N.8. 

IIE elonotunc-3, designed by C. P, Allinson, 
A.M.I.R.E. 

Lir UNDREDS of Dealers and Users my undoubtedly 
the finest 3; great volume and selectivity on 

sate tuning control only; send postcard for partieu-
(liars, or, better still, send 1/2 for envelope with 
construction booklet, charts, most complete possible 
description.-Below. 
MONOTUNE-3 on Test received 42 Stations on 

Loud-speaker, and is easily assembled without 
soldering.-Send 1 PI now for Complete Constructional 
Envelope, to Solo Distributor, A. E. Oakley, 43. 
Carleton Rd., London, N.7. [1199 

WHY Use Batteries?-Serid for our 3-valve receiver 
77 for D.C. mains, it costs no more to run than 
an ordinary 25 c.p. electric lamp; test it thoroughly 
in your own home, and in the unlikely event of your 
beiug dissatisfied, return it carriage paid and we will 
refund money; the price, complete with valves and 
Marconiphone cone speaker; ready to switch on. is 
£18/15.--R. II. Wright, Jesty's Av., Broadway, Wey-
mouth. [1183 

19 28 Burndept Screened Fetus latest model, in 
mahogany ease, with doors and lock complete 

wills valves, almost unused; will accept £20, having 
acquired larger set.-- E. K., 5, Vicarage Gate, Lon. 
.Ion, W.8. [1164 

a5.5 Advertisements for The II ireless World" are way accepted from firms we believe to be thoroughly reliable. 
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(HELLESEN DRY BATTERIES  

"ECONOMICAL 
in the long run" 
AM essentially an economist. 

I I don't mean to say that I 
buy things because their first 

cost is low—that's very often 
false economy. 

" But what I do study is how to 
get the utmost return for the 

money I spend on anything. 
That's why when it comes to 

High Tension Batteries I in-
variably buy a Hellesen. 

" It costs me a bit more, and 
actually I get a larger capacity 
battery than rny set really 

needs, but, by Jove, it is econ-
omy in the long run, and of 
course I get simply perfect 

reception for months on end— 
decidedly Hellesens every time 
for me." 

ISIZS Reduced Prices. 

Standard Capacity 

"Wiray" volt Grid Bias Type 2 - 
"Wirin" 6o volt H.T. Type   10 6 
"Wirup" go volt H.T. Type   18 
"Wisol" tog volt H.T. Type  20 - 

Treble Capacity. 
"Kolin" 6o volt H.T. type   
"Kolup" ço volt H.T. Type   

Your Dealer Stocks them. 

SUPREME 
for 27 years. 

11ELLESEN DRY BATTERIES. INSTRUMENTS 
POLYMET MICA & PAPER CONDENSERS 
RAND & CYCLE LAMPS, TORCHES, ETC 

A (I erhsement of A. II. 
"I a Leal! Raid, Croydon. 

Receivers for Sale.—Contd. 

EVERVMAN Four, complete, cabinet, valves, accu-
mulator; £8/10; demonstration evenings.—Red-

man, " Ilaysmere," Chem. [1191 

FOR Sale. famous Everyman Four, with 2-volt 
Nullard valves; £13/10, or near offer.—Box 

8386, cio The Wireless World. [1174 

3-VALVE R.C. Transformer Coupled Sets, beautifully moulded, unique design. with coils 250-700. no 
soldering, no assembling. complete; £2117/6, including 
royalties; valves extra; post free U.K.; orders in 
rotation; trade supplied.—A. 31. E. Sherwood, 68, 
Hatton Garden, London, E.C.1. [1226 

COSSOR Melody Maker, complete with latest type 
coil and valves; £5. Fox, Leith House, CarIllue615 - 

ton Rd., Sutton JOIIN BARKERS £8/8 2-valve Wireless Cabinet, 
loud-speaker, complete, hardly used; what offers? 

—Robinson, 12, Buckingham St., Strand (top flat). 
[1166 

MARCONIPHONE Model 61 6-valve Receiver (in-
corporating three Marconi type 8625 shielded 

valves), together with 6 valves, 2 frame aerials, and 
grid batteries complete: makers' price £56/15/9. will 
accept £40; condition as new.—" Cloister Ga[r1t1h.1" Furzeluill, Purley. 'Pima: 431. 6 

W 1RELESS is a Fascinating Subject, but makes 
heavy demands upon the purses of its devotees. 

For no who is determined to keep abreast of the 
times, there are always new components to be bought, 
and sets and loud-speakers to be superseded. AT the Same Time, the would-be buyer is often 

deterred from buying because be knows that there 
will be still one more piece of apparatus left on his 
hands, to add to those already in the junk box. .WE Have Opportunities of disposing of semi obsolete 

apparatus to those who are not fortunate enough 
to be able to afford the latest type, and will take 
such apparatus or components, providing they are in 
saleable condition, in part exchange for any new set, 
loud-speaker or component required. ALL We Ask is that You should Send Along a List 

of Your Old Apparatus, together with your new 
requirements. or, better still, send the Apparatus to 
us to inspect, when we will make you a lair offer. 
TF You Approve of this You can Send Your Remit-

tance for the balance, and we will forward the 
apparatus required; if you have sent your old appara-
tus and you do not approve of our offer, we will return 
carriage paid. TIIE Principal of this Firm, who bas been a pro-

fessional wireless engineer since 1910, and has 
been manager for the Sterling Telephone Co., radh, 
expert to the General Electric Co., and Chairman of 
the Technical Committee of the National Association 
of Radio Manufacturers, will willingly give advice to 
those who are desirous of purchasing apparatus; we are 
entirely unbiased, and will recommend the best ap-
paratus for your particular purpose; you save money 
by having genuine expert advice. DON'T Forget We Will Take Your Old Receiver or 

Components in Part Exchange. W E Will Also Build Any Sets to Specification (Mar-
coni Royalties payable), and instal anywhere in 

the British Isles; sets modernised; send for estimate.— 
Scientific Development Co., 51, Fishergate, Preston. 
Tel.; 1364. (0226 

BROS.—Receivers constructed to any 
published design or to your individual require-

ments, guaranteed, workmanship, repairs, reconstruc-
tions, overhauls, modernisations.—Shireland Rd,. Smeth-
w ick. 

QUPERIFE'T., complete equipment, frame aerial, new 
K7. Exide accessories, 160v. large eapaeity HT, coil 
drive loud-speaker mounted in baffle 6v.''amp., unique 
set, brings in foreign stations like loyal with quality 
reproduction, L.S.5A outfit, built regardless expense; 
Manchester district; price £27/10.—Box 8417. ei., 
'fhe Wireless World. [1256 

F. W. SNURTIIWAITE, A.M.1.1i.E., for all kind.. 
of high-grade radio apparatus at reasonable pekes; 

every instrument personally tested and guaranteed for 
12 months; I specialise in the best class of receivers, 

19 - high-power amplifiers, moving coil speakers, ete.. and 
32,6 am officially recommended by Bakers, Selhurst 'Radio. 

SCREENED Grid Five.—A unique receiver built to 
an ideal, 2 screened II.F. stages, anode rectifier, 

one R.C. and one transformer-coupled L.F. stages with 
parallel valves in last stage; the Hie. stages are 
fully screened in a beautifully made aluminium box, 
and the finest components are used throughout irre-
spective of cost; the range is enormous and distant 
stations are received with perfect quality—a receiver to 
be proud of; there is nettling better: price, inclusive 
01281771 6.and short wave coils and Marconi royalty, 

MEGAVOX THREE.—This unique instrument now 
ready for demonstration, beautifully made in oak 

or mahogany cabinet, finest possible components and 
workmamhip throughout; price. inelusive of long and 
short wave coils and Marconi royalty; £16. SIIORT-WAVE Instruments.—I specialise in short-

wave receivers and have seta woiking all over the 
world; will those interested pleine io,k for details, 
as I have several designs of exceptional merit, inelud-
Mg one with a screened grid H.F. stage but only one 
tuning control. 
T GIVE Personal Attention to your individual needs; 
1 whatever your requirements I shall be pleased to 

HUNT, LTD., 11.4 NI .H. Works . W. SURTH R WAITE, A.M.I..E.—All enquiries' 
$1.ite my unbiased adviee without charge or obligation 

'Pkon-: Addiscombe 158 1, to 155, Onslow Gardens, Wallington, Surrey. 
'Phone: Wallington 1982. [1221 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt 

Finished Irt black or beau-
tifully grained mahogany. 

neat-
accurate and • 
inexpensive 

Watch for Brownie's latest triumph in artistic moulded 
components—" The Dominion Vernier Dial." Special 
non - backlash slow motion drive gives very accurate 
tuning, while the action will fit any condenser and 
the new design of the dial will enhance the appearance 
of every set. 

BROWNIE 
THE BROWNIE WIRELESS COMPANY (GB.) LTD 
MORNINGTON CRESCENT, LONDON N.W. I. 

The human voice 
as heard on the 

1 PORTER 
MOVING COIL SPEAKER 
sounds like a human voice 

One year's experimenting has 
gone into the designing of 
these speakers. The result 
is that we guarantee them 
to work direct from any good 
three-valve set without fur-
ther amplification. 

attention. 

£4 6 0 
6 VOLT MODEL 

D.C. Mains 
£4 15 0 
Complete. 
Write for 
del ails tu 

PORTER 
WELLONGATE, 

GRIMSBY, I 

A jet 
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Le 
RAOSO PRODUCT'S 

"The Choice of Critics." 

lea 

Do you realise the import-
ance of having a good switch? e 
That there is more in the design of a 
simple Push-Pull Switch than meets 
the eye will be gathered from the 
f acts set out below. 
1 Knob in Black or Maho7any, 

polished glassy finish. 
2 Thick-set spindle sliding in long 

bush —no side play 
3 Bush secured to switch base and 

threaded to take highly polished 
one-hole fixing nut. Contact setting 
independent of panel thickness. 
4 Two heavy washers, plated and < 

polished. Use one for I" panel 
and two for -ed" panel Special 
model switch for thin metal panels. 
5 Insulating base squared up and 

linished. Terminal screwheads well 
countersunk, providing added in-
sulation and avoiding short circuit. 
6 Nickel Silver contact head with 

turned groove giving positive snap 
for ON position. 
7 Tapered insulating sleeve which 

leaves springs at rest when switch 
is OFF. Sleeve turned up to within / 
1,11000 inch of contact head dia-
meter. There is no" double-click." 
There is no wide collar to strain 
springs apau, and so a perfect low 
resistance contact is maintained 
always Each switch guaranteed re-
placeable for one year, will last ten. 
8 Two nickel silver spring contacts 

specially rolled at our mills to 
precise gauge for fitting groove in 
contact head 
9 Two nickel-plated terminals and 

soldering tags. 
10 The name Bulgin—your guarantee C 

of the best switch obtainable--
insist on seeing it. 

1/6 _ and worth it. 
Send for our new 
56 pp. catalogue. 

A. F. DULGIN dc 
RADIO MANUFACTURERS, 

9, 10, 11, Cursitor St., Chancery Lane, 
Telephone; Holborpi 2072. E C.4. 

£57 Advertisements for " The 

Receivers for Sale.—Contd. 
r -VALVE Cosmos Metro-Vick Set, in mahogany pedes-
V, tal rabinet, including valves. atcummulators, high 
tension batteries and Amplion 5-guinea speaker; cost 
£40, 12 months' use, £20 or near offer; also Brown 
Crystavox, works direct from crystal set, cost £6, as 
new, £2,10.—Box 8411, c/o The Wireless World. 

(1243 
MY-VALVE 'Dank Neutrosonie, fitted with new 4-
* volt valves, in standard cases, for use as portable 

set, also mahogany cabinet to take above and all 
batteries; £20.—Box 8414, c/o The Wireless World. 

VERTMAN Four, complete with valves, polrils2h4e0 
d  doak cabinet; £10.—R. Page, Solihull, Warwick-

shire. [1216 

3-VALVE R.C. Transformer Coupled Sets, beautifully moulded, unique design, with coils 250-700, no 
soldering, no assembling, complete; £2/17/6, including 
royalties; valves extra; post free U.K.; orders In 
rotation; trade supplied.—A. M. E. Sherwood, 68, 
Hatton Carden, London, E.C.1. [1227 

63-VALVE A.C. Mains Receiver, Cosmos valves, choke 
fe/ filter output, long and short waves, £8/10 com-
plete; sets rebuilt to run entirely off A.C. mains, 

72106 

charges average £6 for a 3-valve set, low tension 
from £2 upwards.—Abrahams, 104, Finchley Lane. 
Hendon, N.W.4. [ 
.MARCONIPONE V2 2.valv m e Receiver, complete . H with valves and range blocks; £2.—Knights, 
Harleston, Norfolk. 

HE New Cossor Melody Maker assembled, C519 ,  ,and delivered to rur address carriage paid, any-

where in Great Britain, for £7115, guaranteed.— 
Below. DORTABLE Wireless Sets, made to your order, all 

parts and complete kits supplied.—Below. 
TN Stock, 3- and 5-valve, ready for delivery; the 

1928 Laugharn, price £17/10, carriage paid.— 
Below. 
TilVERYTHING for Wireless in Stock at Lowest 
-LA Prices; no order too large, none too small; 
all goods sent carriage paid.—Below. OUR Speciality, loud-speakers, units, etc.: we are 

agents for all makes; send your requirements and 
we will quote you; all makes of valves stocked. HH PASSMORE. 8, Grosvenor Gardens Mews (North), 

 . Victoria, London, S.W.1. 'Phone: Victoria 5977. 

BATTERIES. 

W
ET ELT. Batteries.—Parte per dozen : Jars, 2%)( 
11/2 square. 1/3; zinc,. ltd.; sacs. 1/2 dozen ' 

dozen cells (18 volts), complete with bands and 
electrolyte. 4/3, post 9d.: high efficiency, long life, 
sell-charging, upkeep small; send 6d. for sample unit; 
illustrated booklet free; carriage free orders 10/-: 
write for free list wireless bargains; trade supplied.— 
W Taylor. 57, Studley Rd., Stockwell. London. [0039 

n.u.E.s. Accumulator Charging Service.—Collection 
and delivery in 5 mile radius of Croydon; send 

for particulars to Croydon and District Electric Ser-
vice, Dept. W., 98, Cherry Orchard Rd., Croydon. 

[1009 
» EERLESS Wet ITT. Batteries Tenths rnd replace-

ments; Premier porous pots, 1.5 volte per unit, 
large capacity and long life, 2/- dozen (capped or 
uncapped); glass jars (waxed., 21/4 in.> P 5in. square. 
1/3 dozen: sacs (capped or uncapped), 11- pe: dozen: 
rubber bands, 11,!.4. per dozen; zincs (large. wired). 
10d. dozen; complete cells Porous pot type. 54. each, 
4/6 dozen, post 9d.; sac type, earls, 4/- rh,zen, 
post 9d.: screw terminals, lilted all cells. 9d. dozen 
extra; carriage free order.: over 10 /-; also complete 
batteries, and deferred terms.—Pearson Bros., 32, 
Cawdor St., London, E 14 (*Phone: East 6155), 
Wireless Battery Manufacturers. [1102 

MEN Exide ILT. Accunsulaters. type WIT., totalling 
240 s olt •, 5 ampere hour,, exeellent condition; 

£6; seen by appointment.-57, Wendell Rd., Askew 
Rd., W.12. [1163 

PLATINAT Patented Non-sal-ammoniac H.T. Dry 
Batteries, will outlast any make at present known 

to you, the only standard small cell type battery 
taking 20 mill, amp. discharge without fear of collapse, 
therefore suitable for new Pentode valve and multiple 
valve sets, no corrosion of zinc cells, no drying up of 
cells, no internal self-discharge or self-destruction, hence 
abnormal storage capacity, infinitesimally small in-
ternal resistance resulting in purest reception, astonish-
ing recuperative powers; prices 60 volts. 9/6; in 100 
volts 15 '6 each, post free U.K., from sole distributors. 
--A. M. E. Sherwood, 68, Hatton Garden, London, 
E.C.1. Trade supplied. heavy and extra heay duty 
taking 40 and 60 M.A. ready December. [1225 

Volts Existe High Tension Accumulators, fully 
charged; l.-36, Josephine Av., Brixton 

Hill. (1214 

CHARGERS AND ELIMINATORS. 

R
1-xnAKEN KT. and L.T. Chargers for A.O. and 
P.O., you may try 14 days.—Ardwick, Manches-

ter. and 39, Victoria St., London, &W.1. [0222 

TANTALUM and Lionimn for A.C. Rectifiers: make 
up your own inexpensiee chargers; blue prints 

for ITT. and L.T. Limit= electrodes fitted with ter-
minals 2-3 amps. end 5-8 amps.—Illackwell's Metal-
lurgical Works, Ltd., Liverpool. [9503 

DTSIC D.C. Eliminator, 220-250 volts, 5 tappings 
to 140 volts: price 305-.-11. Millar, 144, St. Vin-

tent St., Glasgow. [0256 

Wireless World" are only accebted from firms we believe to be thoroughly reliable. 

Cut out this 
Coupon now 
and obtain 
your free copy 
of our latest booklet: 

"A NEW 
HOBBY for 

wireless constructors 
and experimenters" 

36 PAGES 
of valuable information and 
data for every wireless user 
who wants 
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LAKER 
This small outlay provides 
you with an efficient and 
handsome Laker" Best 
British Steel Mast. Why 
use an untidy wooden pole? 

Mast is complete as illustrated, and may be stayed to 
fence as shown or the wires may be fastened to steel 
ground pegs. Fittings for both methods are included. 
The most important factor in good radio reception is an 
efficient aerial, and nearly Too,000 " Laker" Steel Masts 
are giving supreme service throughout the country. 
Be fair to your wireless set Do not handicap it by 
harnessing it to a poor aerial. Being steel,  "Laker" 
Masts conduct to earth troublesome atmospheric dis-
turbances and render purer and louder programmes. 
They also act as lightning conductors and eliminate danger 
from this source. 
f your dealer cannot supply "Laker" Masts from stock, 

send your remittance to us and we will dispatch to you 
direct. 

25ft. .. 15s. Od. 
30ft. • • • • .. 22s. 6d. 
35ft. (2" dia. tubing) .. 42s. Od. 
40ft. • • 50s. Od. 

Carriage: aft. & 3cdt. Is. 6d. extra. 
33ft• & goft. 3s. Od. 

hielmess of tubing varies with height. Masts above 3oft. 
require to be made from tubing at least e dia. Tall masts 
of th or tubing are very difficult to raise and are unstable 
when erected. Before purchasing masts higher than 30f t. 
ask the manufacturers to tell you diameter of tubing. 
"Laker" Masts are supplied to H.M. Government, the 
B.B.C., Marconi Co., and Colonial stations. 

STEEL 

MAST 

JOHN & JAMES LAKER Co., Ltd., 
ENGINEERS 

Kent House Road, Beckenham, Kent. 
Manufacturers of Steel Masts and 
everything outdoor for wireless. 

WRITE FOR LIST. 

'Laker" Masts are carried in stock by Gamages, Holborn; 
also Lewis's, Ltd., at Birmingham, Liverpool and 

Manchester. 

Chargers and Eliminators.- Contd. 
1GILECTROLYTIC Condensers.-For these go to the 
-cs specialists, Read and Morris, Ltd., 31, East-
eastle St.. London, WI: (1156 

-4-OWER Transformers, 200v., 40-60 cycles, output 
6 volt 1.75 amps., 200 x200, 50 ni.a., 17/6; 

ditto, but 300x300, 18/6; 440 x 400. 19/6 ,• extra 
winding for trickle charger, 31- extra; special trans-
formers for the Westinghouse metal rectifier, type 
R4/2/1, 8/-; type R4/212. 91.; type E415511, 17/6; 
illustrated lists post free.-Simpson, Jesmond Place, 
Lead. 1 

TINUANSFORMERS, chokes, etc., guaranteed, wound 9 
1- to any specification; 'phone for quotation.-
Kirby (Wimbledon), Ltd., 72, Merton Rd., Wimble-
don, SW lei.: Wimbledon 2814 [8987 

TrANTALUM Eliminators, costing from 37/. 
wars, according to requirements; blue print 

and fullest Instructions, /-; parts supplied.-Below. flOW to Build Reliable Tantalum Accumulator 
Chargers for a guinea; blue print. etc., 1 /-. 

T ARGE Kisser Chokes, high impedance, low D.C. 
A.d resistance; 17/6 each; satisfaction guaranteed.- 
Savage. 146, Bishopsgate. London, E.c.2. 
rOMPLETE Charging Equipment, .041. petrol en-
• gine, coupled to 14 amp. C.A.V. dynamo and 
amp. 250v. C.E. Co. dynamo cut-out, ammeter, full 
equipment, silent, requires no attention; Manchester 
district; £11/10 complete.-Box 8418, 0/0 Vid (11V2isrei W Wire-less 

LIIILNATOR Kit, comprising main transformer, full 
wave output, 200 volts 30 milliammeters, 32 

henry, choke, 2 F.M.S.D. condensers, 500 volts, variable 
potential divider, valve holder, 0/50 millioninieters and 
base board; cash, £3; other outputs at slight extra 
cost; state mains voltage when ordering.-H. Goodwin, 
Woodcock Din; Elstree. [0257 

17[THAT OKeng-Eeko H.T. eliminator, type 2F, 100 
T to 250 D.C., 3 tappings, nearly new, cost £3 /5.-

Tell v, 1, Palace Gate, W.8. Western 1537. [1217 

TRANSFORMERS and Chokes fur II.T. and L.T. 
Eliminators, and all other wireless requirements, 

transformers and chokes maile to any specification; 
enquiries invited.-Chester Bros., 244, Dalston in5 Lane, 
London, E.8. 

CABINETS. 

ARTCRA FT Radio Cabinets are Britain's Best 
Value; satisfaction guaranteed. 

A RTCRAFT Cabinets, made in oak and mahogany; 
from 8/- to £6. ARTCRAPT Cabinets can be made to customers 
special designs and sizes; estimates fisc. 

A itiCRAFT Illustrated Catalogue, post free; write 
- now. 
A ItTCRAFT Co., 158, Cherry Orchard Rd., Croydon. 

'Phone: 1981 Croydon. 100411 

fl 
AVE a Cabinet Worthy of Your Set; prices from 
12/8 to 84/-; list free-Little Ilford Cabinet 

Co., 94, Little Ilford Lane, London, E.12. (9433 

CABINETS.-First class goods at competitive prices: 
send for lists-Gilbert, Cabinet Maker, Swindon. 

[9813 

DIOBY'S Cabinets.-Table models in solid oak and 
mahogany; from 11/6 to 711-. DIOBY'S Cabinets, fitted with Radien or Resistor, 
ebonite if required. 1) 1611Y'fil Cabinets-Pedestal model, with separate 
battery compartment; from 561- to £12. j) LUST'S Cabinets Made tu Customers' own De-
signs. 

rsIGBY'S Cabinets.-Write for new 16-page art 
- catalogue-F. Digby, 9, The Oval, Hackney Rd., 
E.2.'Phone: Bishopsgate 6458. [0128 

QIIALITY Cabinets for all instrumente, portable, 
moving roil and sets; all enquiries receive per-

sonal attention. Tii the trade! Ensure a good season 

by specifying Itanisey's eabinets.-F. W. Itainsey1,946633 , ,Shaft.sbury S N St., London, .1. 'Phone: Clerkenwell 

713931. MONDS BROS.-Cabinets for sets and loud• 
 1 sneakers in oak and mahogany; your own ideas 

carried out; best rutiterials and workmanship.-Shireland 
Bd., Smethwick. 19 
A THING of Beauty is a Joy for Ever-nave your 

eabinet for set or speaker made to your own 
design at competitive prices by Freeman and John-
son, 179a, Deritend, Birmingham. [1230 

OAK Cabinets, complete with baseboard. Melody 
Maker, Master 3 and similar sizes. 12/6 each; in 

mahogany, 15/- each; carriage extra 2/-.-Boothman, 
Bridge St., Accrington, Lancashire. [1222 

P01.13111:11 Oak or Walnut Cabinets, with hinged 
top and baseboard, 21in. x 71 x 9in.; 20/-. post 

free; any size supplied-Phoenix Wood Engineering 
Co., 28a, Market Si., Manchestir. [1223 

COILS, TRANSFORMERS, ETC, 
B . & J.-All " Wireless World " coils from stock. 

B . & .1.-Megavox Three coils; see displayed advert. 

J3. k J. Guarantee Every Coil under Money Back 
Conditions. 

B. & J. All-British Super Four Portable, employing 
the Mallard pentode valve; £18/10, plus the new 

scale of royalties. 
B .& J. WIRELESS Co., 2, Athelstane Mews, N.4. 

[0043 

Will yo ,r pansi sere raftst.osis like flits? 
".1 kink how muck a mirror-like surface 
will enhance the appearance of your Set. 

Is your panel a credit to you ? Does 
it glisten and gleam as the light fall 
upon it ? Choose " Resiston ' and bc 
certain of appearance- and perfect 

insulation. 
Send for new booklet. 

Please send nee, free, a copy of your new booklet, "Th. 
Pwwl Makes all the Difference." IV .IV . Oct. su 

NAME  

ADDRESS  

America,' Hard Rubber Co., Dd., 13a, Fore 

ANODE SUPPLY 
FILAMENT SUPPLY 

ROTARY-TRANSFORMERS  
Input 12 to 250 v. D.C. 
Output to 1,000 v. 100 w, 

MOTOR-GENERATORS 
Input A.C. or D.0 
Output  to I70w. H.T., or 

30 w. H.T. & 80 w. L.T. 

Efficient Silent Ripple-free. 

M-L MAGNETO SYND. Ltd., 
Radio Dept., COVENTRY. 

('Phon•: 6001.) 

Mention of Tice Wireless World," when writing to advertisers. will ensure prompt attention. A58 
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Coils, Transformers, Etc.—Contd. 
«LIVERYMAN Coils, exact to specification, 15/- each; 
AU 2 H.F., complete set and bases. 63/-; Selection 4. 
complete set and bases, 42/..—Jennens. 

VERYMAN Coils, approved plug in type, set of 
2 low wave and 2 high wave, with bases; 72/6.— 

.3 en flees. L1TZ Wire (genuine). 27/42. 70 turns 4/8; tubes 
and Mikapac. 3in x3thin. 1/4, 3in.x4in. 1/6, 

7in. x 4in. 21-.—Jennens. 
'LIVERYMAN Coil, ebonite bases, 1/6 each, screens. 
-CS 3/-' spacers, grooved, with screws, aerial or 
anode, 17/-; ali wave, short 1/-• long. 2/6.—Jennens 
Radio. 30. Chapel St. Birmingham. [0075 

STAL Transformers for Maximum Amplification end 
Purity, ratios 3-1, 5-1, guaranteed 12 months: 

sent on our usual 3 days' approval; 6/-, post free: 
S.L.F. condensers, all capacities, 3/-, P.F.—Taylor'e, Mon 
Abri, Chalfont St. Giles, Bucks. [1188 
00880/t Melody Maker.—Your 1928 Melody Maker 

is greatly improved in tone and range if you add 
a Ritter 11.10. choke; 5/- post free with blue print; 
transformers. chokes, etc., for eliminators; enquiries 
Invited.—Chester Bros., 244, Dalston Lane, London, 
E.8. [1255 

'WORTLEY SPRAGUE Rotary Transformer, com-
plete with switch gear. input 200/220 D.C., out-

put 1.200 D.C. at 100 milliamps, recently rewound at 
cost of £12; sole reason for disposal, change of 
mains to AC. ; perfect; first offer over £12 secures. 
—5J3V. Cox. Sandhurst Av., Withington, Manchester. 

[1237 
-LP ERCLIF Coils, the standard of excellence, the 

best at Olymma. leading all the time. 
lbrEGAVOX Coils and Base, 33/-; screen, 7/6; re-
331 sistance, 2/-; Two-Range Four, set of coils ready 
fir mounting, 67/6; Switch-Over Three, set of coils, 
65/6. 
'MEW All-Wave Four—Bert-lit standard coils; 77/9 
-LI the set. 
QCREENED Grid Everyman Four. —Interchangeable 
ss7 long and medium waves, no wiring alterations, 
complete set £4; or LW. coils and bases only, 44f-
conversion present coils, 10/6. 
E VERYMAN FOUR Coils; 33/- pair. 
LIVERYMAN FOUR Conversion, LW. coils and 

bases. with wiring diagram, 43/3; conversion 
present coils, 9/6. BERCLIF H.F. Choke. spaced air wound, gratin-

ated windings. covers 10 to 2,000 metres; 8/6. 
T)ERCLIF Coils for all " Wireless World" Receivers, 
I-, all popular types in regular production, special 
roils to your special needs. 
1.)ErtcLue London Depot :—Appleby's, 44, Chapel 

fit., WI 
SIMMONDS.  . BROS., Shireland lid., Smethwick. 

11258 
MULTIDYNE Blue Spot Allwave Coils, as new, 

tune 180-4,300 metres; list 27/- pair, 18/- 
secures. —Dawkins, Avenue, Westbury, Wilts. [1250 

DYNAMOS, ETC. 

6 OA-volt Evershed D.C. Generator, belt coupled 
NJ to I-6h.p. 50 cycle 200-volt motor; £7.-5, 

PsIlards Hill South, Norbury, S.W.16. [1248 

reYNAMOS for Lighting and Accumulator Charging. 
—C.A.V., 30v., 10 amps., 4-pole shunt wound. 

these machines cost £18 each, our price £4; Cromp-
ton 2-pole shunt-wound 100v., 4 amp. , £3/10i storage 
batteries, several sizes in stock, all new, in glass 
cells, 7M. flat lugs, complete with fittings, 2v. 45 
amps. actual, 10/-; 2v. 60 amps., 12/-; 2v. 75 amps., 
15/- each; electric fans, 12in„ 110v. D.C. and 220v. 
D.C., 17/6, each, as new; we have a large stock of 
electrical goods; please state your requirements.— 
Greenwich Dynamo, Motor and Ignition Co., 131, 
South St., Greenwich, S.E.10. [1251 

GRAMOPHONE PICK•UPS. ETC. 

GRAMOPHONE Motors.- Linen 
tone arms to carry same: 

electrically recorded records, etc. 
pl one Manufacturer. 1, Chapel St., 

W OODROFFF. Pick-up, as new. 
with volume control and 

8415, co The Wireless World. 

and Iowa pick-ups. 
His Master's Voice 
—Maddison, Gramo-
Paddington. [9818 

£2; Igranic pick-up, 
adapter, 25/-.—Box 

[1239 

LOUD•SPEAKERS. 
G00DMAXS ctin Give Prompt Delivery of Moving 

Unita: the lowest prices consistent with 
highest possible grade workmanship; list MC3 on re-
quest.—Goodmans. 27, Farringdon St., E.G4. 10089 

-RAKERS SELRIIRST RADIO.—Write for free 40- 
A-, page booklet, The New Hobby, full of information 
for moving toil speaker enthusiasts, free. [0231 

Ir You are in London Call and See Goodinans' 
Coal Drive and Reed Units before purchasing else-

where.—Goedinans, 27, Farringdon St., E.0.4. [0090 

AIR-CHROME Tyne Speaker Parts to build the 
speaker that has taken America by storm mn 

be obtained from Components Production CO.. Herder. 
'Huddersfield. Send for list. [0130 

C0IL Drive Units from Stock, the usual high 
standard of workmanship nssociated with the 

name of Goodmans, 27, Farringdon St., KC.4. [0091 

BAKER'S SELHURST RAPID—Write for free 40- 
page booklet, The New Hobby, full of information 

tor moving coil speaker enthusiasts, free. (0232 

£59 Advertzsements for " The Wireless 

NO LONGER A PROPHECY! 
OLYMPIA HAS 
CONFIRMED that the 

EPOCH 
MODEL 66 

MOVING COIL SPEAKER 
is in a 

Class by itself and far 
ahead of all others. 

No other speaker has the following 
advantages:— 
Permanently centred. No adjustments of any 
kind, none possible, none necersary. Absolutely 
foolproof. Perfect piston action. Machine-
made diaphragm. No diaphragm distortion. 
Can be installed by any novice. Impossible to 
assemble wrongly. No instructions required. 
Marvellously realistic reproduction. Perfect on 
speech as well as perfect on music. Full-size, 
but extraordinarily compact. Super-sensitive. 
Insignificant current consumption. Gigantic 
power, or will work at a whisper. Interchange-
able magnet pots. Interchangeable dia-
phragms. Standardised parts. Precision 
manufacture throughout. Fully guaranteed. 

Price £4-7-6 
The Improved Model A moving coil speaker 
is still the finest home assembly on the market 
regardless of price. Full size, not a junior. 

£3-3-0 
Now Model "Junior." The finest on the market. 

£2-10-0 
From all dealers and from 

EPOCH ELECTRICAL SOCIETY 
LTD. 

53, GRACECHURCH STREET, 
LONDON, E.C.3. 

'Phone: Royal 8570. 

Full tarticulars on application. 

(Trade Enquiries must be add d to the Manu-
facturers, Epoch Radio Mfg. Co. Ltd., Room 10, 

53, Gracechurch Street, London, E.C.3.) 

World' are only accepted front firms 

Loud-speakers.—Contd. 
WOOD Homo for Every Gramophone Unit; wend 
ry horns fitted to goose necks, etc.; illustrated list. 
—Maddieon, 1, Chapel St., Marylebone Rd., N.W.1. 

[8557 
Tisle EED Moventente.—Double acting reed movement., 
IA, specially designed to operate cone and other large 
diaphragms extremely sensitive on smell input, yet 
capable of enormous volume with sufficient input: 
will work up to 3ft. cone with ease; no rattle or 
distortion; 2716 each; fair allowance on Brown A 
earpieces, or Lissenolas und other units in part ex-
aminee; send stomp for illustrated Ii.ts of these end 
seamless eoner—Goodmants 27, Farringdon St„ E.C.4. 

AIR-CHROME Type Loud-speakers l'arts, as(ed6e-6 
scribed in the June 6th issue of this paper, ettit 

be obtained from Components Preduction Co., Henley. 
Huddersfield. Send for list. [0129 

Le AKER'S SELHURST RADIO.—Write for tree 40-
page booklet. The New Hobby, full of information 

for moving coil speaker enthusiasts, free. 
PRE New Goodman Junior Reed Movement; [10421366; 
A the finest unit, at anywhere near the price, for 
driving cone and other large disc type speakers; this 
unit should not be confused with converted earpiece,' 
or gramophone attachments; second only in efficiency 
and performance to our. double acting reed movement; 
full description in oar illustrated lists, free on re-
quest.—Goodmans, 27, Farringdon St., E.0.4. 10092 

IR-CHROME Type Loud-speakers (live Wonderful 
.0.a. Results, and, with the assistance of a eerew-
driver and hammer, can be easily built from parts 
supplied by Components Production Co., Honley, Hud-
dersfield. Send for list. [0151 

BAKER'S SELHURST RADIO—Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. 

MOVING Coil Loud-speaker Parts of Quality are 
-MR- made and fully gunranteed by Conponents Pro-
duction Co., Henley, Huddersfield. Send for lists. 

[0149 
TTIBRO-SKIN, special leather for fixing the die-

phragm of the moving coil loud-speaker; price 
2/6 per piece 11m. square, 2/- per piece 9im square, 

The Alder Leather Co., 3, Southwark St., S.E.1. Tel.: 
post free, cash with order; special terms to the Hop trade.4448. 

WOOD Horns, with aluminium castings to which 
rr any gramophone unit can to attached; 301... 
WOOD Belle Fitted to Your Lend-speaker Will 
Tr Improve Reproduction and Volume.—Maddisom 
Wood Horn Manufacturer, 1, Chapel St., Paddington. 

. [9817 BAKER'S SELHURST RADIO—Write for free 40- 
page booklet, The tew Robby, full of inlormation 

for moving coil speaker enthusiasts, free. 10234 

LIXPONENTIAL Horns.—American Racon Co., spiral 
Li type, air column 80M., bell 12M., overall size 
14 x 14x loin.; price (including carriage), 32 / 6.—Paton, 
" Wireless," Prestwick, Ayrshire. [1023 

MAKE Your Coil Driven or Cone Speaker a Success; 
use the cone paper that speaks for itself—Sea 

l below. 
BERT Pampas Fibre Cone Paper, light, strong, 
non-resonant, pleasant copper brown shade, tonal 

qualities absolutely unequalled, ideal for use with the 
Blue Spot, Goodman's, or Zampa units, and the Linen 
or Bull-Phone units; marked and instructions for 
making ordinary or coil driven cones, price 1/9, post 
free.—Gilbert Industries, 519, London Rd., Wee icolille -

on-Sea.BAKER'S SELIIURST RADIO—Write for free 40-
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. °23 
A VOID Diaphragm Resonance.—Lomas papc[ri7s 
£3- ideal for moving coil and reed driven cones; its 
rigidity/mass ratio is very high, although the paper 

ample for reinforcng ne if desired); price 1/6. post 

Sound-reproduction Specialist, 176, Station Rd., Wylde 

is not brittle; standard size 20in.x 14 in. (allowing co 

free; special sizes to order.—Ilector W. Westwood, 

Green, Birmingham. 

SUPERLATIVE.— Nothing less!! — Performance le 
the true test of perfection, a Webson loud-

speaker gives perfect performance. 
QUPERIORIT c Y.-36 years of spec experience 
s.7 in the manufacture of high grade instruments 
stand behind the engineers who designed, developed, 
and produced Webson moving coil loud-speaker parts. W EBSON Parts are Manufactured Only by Star 

Engineering, the first firm to manufacture mov-
ing coil loud-speaker parts for the home constructor; 
use only Webson parts and avoid disappointment. STAR ENGINEERING. Didsbury, Manchester.— 

'Phone: Didsbury 1785. Send for lists. [1055 

14 AKER'S SELHURST RADIO.—Write for free 40-
page booklet, The New Hobby, lull of information 

for moving coil speaker enthusiass, free. . 10 
AYNES Moving Coil Loud-speaker, 5-64t11 gal, 
6-volt, 1.2 amps, gives splendid results, 2,20G 

roil centre tap. 52/6; any coil wound, 4/- extra.— 
Beasley, 11, Lime Tree Av., Retford. Nots. [1197 
11» ADIOGLOBE Cabinet Cone Loud-speakers. mar 
lia vellous tonal qualities, programme heard as ren-
dered in studio; price complete 27/6 caela. or ' Wire-
less World " deposit system.- Richardson's Radio 
Supplies, 70, Chequer Rd., Doncaster. 
Lie AKER'S SELHURST RADIO.—Write for free 40-

page booklet. 'The New Hobby, full of information 
for moving coil speaker enthusiasts, free. 3.0242 

we believe to be thoroughly reliable. 
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Vi R elLac 

RADIO METERS 
This e, terprising innovation marks a new step forward in 
aft, r-sales meter as rvice. Now you can buy Sifam, the un-
challenged leader in popular _priced Radio Meters, and at 
the some time be assured of a first class meter repair service. 
Repairs are carried out in our own works by a stall of experts. 
In price and guaranteed accuracy S fam meters are all that 
you need. Ask your dealer to show you the complete range 
and send for free leaflet " What Simple Meters Can Show 
You" t‘, :-
SCAB ELECTRICAL INSTRUMENT CO. LTD.,—(Dept, 
RADIOMETER HEADQUARTERS, BUSH HOUSE, ALDW YCH,W C.2 

Sham 
Milliameters 
Moving Iron 

10.-
Moving Coil 

25:-
0-30 Flush 

Type 
(Illustrated). 

MULTI-WAY BATTERYCABLE 
ig said by the yard 

7-- Sever, diflerent coloured /ends under 
one water,acid and flame proof covering. 
No matter how l•y Your batteries may be 
from your set. VAR-LAC will reach them 

Scrap those untidy wires and use 
VAR-LAC Battery Cable 

FOR NEATNESS CONVENIENCE di EFFICIENCY 

Supulicd o onu 'math. pour 1 13 
dealer out nt 'took writ." direct. a/ 

iervi. 
FLEXIBLE ELECTRIC CORDS LTD., 
QUEENSWAY, PONDERS END, MIDD.IL 

Loud speakers.—Contd. 

VORTEXION Moving Coil Speaker Parts, any volt-
age, pots supplied, wound or unwound, guaran-

teed.—Kirby (Wimbledon), Ltd., 72, Merton Rd., 
Wimbledon, B.W. Tel.: Wimbledon 2814. (8986 

YOUR Old Loud-speaker Taken in Part Payment 
for the Latent ..ype, are our advert. under column 

Receivers for Sale.—Seientillo Development Co,, 51, 
Fishergate, Prenton. 

Olin-SPEAKERS, one A.C.1, 32/-; one B.T.H. 
C2, 28/-; and one Brunet, 16/-; also Marconi 

V2 receiver, requires reconditioning, 30/- to clear.— 
sG. adL. Butler, Durrants Hill, Apsley, Hemel Hemp-
te 11188 

BAKER'S SELIIURST RADIO.—Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0238 
"LIPOCIL—When bette: moving coil speakers are built 
As they will be called Eppel). EPOCII Moving Coil Parta Now Obtainable in Plain 

fininh, E3/3 complete: or De Luxe finish, £3/10 

EPOCH Moving Coil Now Obtainable with ter., 
Foil recommended by "Wireless World. ' 

E new super tower magnet pot now avoil-
able for fl al11-111 extra charge. 

E POCH Moving Coil Porte are Guaranteed to  gleethe Finest Pent:nuance yet possible on any 

evoker. 
"¡POOH Moving Coil Pelts are Instruments of Pro-

einion; every part interchangeable. EPOCH Moving Coil Parts are the Meet Beautifully 
Finished. EPOCH Moving Coil Parts are Sold with a Guar-
antee of Absolute Satisfaction. 

POCH Moving Coil Parts.—Money refunded within 
AA 10 days if purebaner in not highly delighted. 
1.,IPOCH Moving Coil Parta.—Examine every make. 
AA but compare with an Epoch before parting with 
money. EPOCH ELECTRICAL SOCIETY, Ltd., 53, Grae, 

church St.. E.C.3. Royal 8570. [9982 
IQ AKER'S SELIIIIRST RADIO.—Write for free 40-
- page booklet, The New Hobby, full of information 
lor moving coil speaker enthusiasts, free. [0240 

BAKERS Permanent Magnet Moving Coil Loud 
Aft Speaker Unit.. senior model, with wood base and 
H.R. coil and aluminium frame, cone wants new rub-
ber surround;. £3; v-en by appointment.—N. G. Pear-
son, 22, Stanley Gardens, Notting Hill Gate, W.11. 

[1213 

W RITE for Appointment to Hear My New Loud 
Speaker, which is the only one in existence that 

reproduces naturally; no resonance whatever; one 
r e only, ono price only Coleto  33, EdgwarenR2d1-8. 

LODD Speaker Cone, mounted to frame, free edge, 
improvel type, excellent results with any unit; 

3/6.—Sirrah, 521, Heath Way, Dagenham. (1228 

BAKER'S BELIITIRST RADIO.—Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0241 

A MAPHONE King Components for Coil Driven 
Lond Speakers, highest. efficiency, easiest t(o1'2:5- 

semblo.—Particu m lars. Aalgamated Manufacturers, 
Aston Rd, Bin-id:wham 
BAKER Moving Coil, perfect condition, (siu2p3e5r 
AP s £4/10 model, heard by appointment; £3/10.-, 
Gilbert, 54, Hazelbourne Rd., S.W.12. 
MOVING Coils for Coll Driven Loud Speakers, 
IPA wound to custornen requirements; trade en-
quiries invitel.—Amalgumated Manufaeturers, Aston 
Rd., Birmingham. [1246 

MPLION £5/5 Loud Speaker, oak flare; bargain, 
55/-.—Haisli 43, Elers ltd., Ealing, W.13. 11236 

BAKER'S SELTHIRST RADIO.—Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0233 

TRANSMITTERS. 
0-VALVE Choke Controlled Telephony Transmitter. 
Ad snip and milliammeter, unused T15 volve, used 
T15. suitable train mitter; offers.—Watkins, 1, (nerd, 
Terrace, Cadoxton, Barry. [1160 

VALVES. 
PIIWO Mollard D.F.A.1 6-volt Valves, unused; 20/:, 
A or exchange.—Middleton, 38, Nevill Rd., Stoke 
Newington. N.I6. [1232 

• COMPONENTS, ETC., FOR SALE. 

BIELLINti-LEE Panel Fittings are &mien.] to give 
an expert finish to any howe-constructed net, 

catalogue peat free.--Belling and Lee. Ltd., Queenaway 
Works. Ponders End, Iliddlenex. (001 

LóIID-SPEAKERS.—Amplion A.R.19, oak, accept 
£2110,• Pieturevox, accept Elf10; 3I.P.A., E2; 

IFIranden Table Talker. £1; all in perfect order. 

IGRANIO Triple Gang Contlenser, £2; Camden 
Triple gang condenser, £115; Igrenie twin gang 

condenser, £115. 
VtiONITE Cuttings, all unable pieces, 7Ib. parr-I; 
• 416, poet paul.—JamOs Scott and Co., Radio 
Engineers. Dunferniline. [0225 

CRYSTAL Reception at Its Best by using Crystal 
Combination, prov, patent; price 1/6. with valu-

able hints; agents wanted.—Crystal. 2. Sydney Ter 
'ace, Lancaster. 

I
E The little cells that satisfy. P.: Lto Primary H.T. Battery. Pl. Porous Pr, 
P Cans. SI and S2 Sac Cells. All complete. ,r... :-.--,- I eeel I 6-cell 12-cell 30-call 
S 6Id. .. .3i3 •. 5/9 • . 14i-
D Si 6d. .. 3,- .. 513 : 12 - 
i S2 lid .. 2/6 .. 3/11 .. 9/8 
B Send lid. rtamp for bookie, g ving full 

«'.. Uirec"i.eT2)11: t—GLASS BATTERY CO. 
M 4b St. fr.ary's Road, LEYTON. E.10. 

DIX-ONEMETERS 
are the Best Bargain ever 
offered to Radio users. 
£10 worth of precision, 
Multi-range Mirror scale, 
Jewelled knife-edge r5/ 
Instrument for - 
NEW A.C. MODEL " One-
meters." Ready Jan. 1st. 
Ask for A.C. Leaflet. 

ASTONISHING BARGAINS 
in our 

NEW CATALOGUE. 

72 pages, well illustrated and offering the greatest 
choice obtainable in iadio products. 

Get a Copy. Post Free 4d. 

ELECTRADIX RADIOS 
218, Upper Thames Street, London, E.C.4. 

RELIABILITY 

WIRELESS GUIDE 
Send for New Edition No. T990, Ws 
FREE. See also specimen range ot Good Values in Miscelleneous 
Column. 

Trade supplied. 

J• sH • TAY L 00,4 R & CO. • RADIO .16C 
MACAULAY 3r. Hu ouce.brICLI.. 

BUY 
ON 
EASY 
TERMS 

DOWN 
Balance in so months. 

Orders of C3 or over secure 

ANY MAKE 

of 

LOUDSPEAKER COMPONENTor SET. 
Apply nt once for full particular,. to 

CAWLEY, The Wireless Man, 

14, PETER STREET, ST HELENS. 

 IIIIIIIIIRO11111111/11111 

Traders Catalogue. 

Cabinets, Ebonite,Components, Speakers. 
Keen onces. gurck servies Send for illustrated list. 
Bona—Fide Traders only. Dept. W.W. 

Perseus Radio, Burton-on-Trent. 

Mention at The Wireless World," when w-riting to advertisers, will ensure Prom Of attention A6o 
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A HIGH MAST IS 
EQUAL TO TWO 
EXTRA VALVES 
EVerybody knows that to have a high aerial is to get extra 
sowerful signals. The difficulty of fixing up a high aerial 
s banished if you tit a 

I WIRELESSR. PATENT STEEL MAST 
DAMP PROOF! 

ROT PROOF!! 

GALE PROOF!!! 

eft. 

26 Feet high. In 3 s, 
tions of 1 in. St -I 

tube tapering to 1 it, 1 51m 
} e  

Carriage,  I.ondon, 1;6 Mid-
lands, 2;6 ; elsewhere, 3/6. 
Weight 24 lbs. Two masts 
for MSS. 

*A Feet high. In 4 21/6 
, sections of in. 

Steel tube tapering to 
1 in. Carriage, London, 
2/- ; Midlands, 31--: elsewhere, 4 -. 
Weight 34 lbs. Two masts 
tor Mr-. 

The "Super" MAST. 

heavy 1¡ in. Steel 

Ao high. In 29/6 
5 sections of 

tube tapering to 
1 in. A real bargain. Carriage, 
London. 2/6; Midlands, 3/6; 
elsewhere, 4/6. Weight 46 lbs. 
Two masts for fen 

Tees.« 
4.711$ 

GUARANTEE. 
Money refunded with' 
cut question if not 

satisfied. 

The easiest Mast to 
erect. 

Minimum Radius 
3 ft. 6 ins. 

[0 HOLES TO DIG-ONE MAN'S JOB 
ny intelligent plan ran assemble and erect a I'. R, Mast 
a couple of hours. Our patent Mast being tapered it 
cosy for anyone to raise it from the ground into position. 
rdinary tubular Masts require several hands and difficult 
gging to do this. To help you the wire rope is sent 
d to tim-a saving of endless worry. Imagine sorting 
it lioolt if ripe in your back garden! 

MASTS are made of British Steel in 9 ft. 
lengths, from tapering to 1 in., and are 

I n supplied with east-iron bed plate, steel ground 
« roses, stay rings, galvanised steel flexible wire 

aya cut to lengths, pulleys, bolts and fullest erecting 
Mr jetions. No further outlay necessary. 

PAINTING. 
ay protective coating applied lisfore despatch gets so 
imaged by the Carriers that it is essential to paint the 
ast before erection. All P.R. Masts are sent out oxide-
iished ready for painting. One mat of P.R. Colloid 
.vering applied- a 10 minutes' job-to all parts of the 
ast when ready to erect sets dead hard in an hour and 
otects it against all weathers. 

PRICE OF ACCESSORIES. 
R. Colloid Covering sufficient for a Mast-with Brush, 
S. Halyard Log Line-Ryland's patent rot proof:-
or 26 ft. Mast, 1/6. 34 ft. 2/-. 42 ft. Per 100 ft.31-. 
Note.-Double length supplied to make lowering of 
:dal easy. 

A HIGHLY EFFICIENT AERIAL 
R. Aerial is made of 14-211 High Conductivity Pure 
upper Enamelled Wire-each strand insulated from its 
ighbour to give the highest signal strength obtainable. 
0 ft., 4 3. 7,0 ft., 2'3. 

.R. MASTS 17-9, PATERNOSTER 
SQUARE, LONDON, E.O.4. 

Opposite G.P.O. Tube. 

.YOU USE VALVES it sill pay you to write to us for 
rlic,sla-s of the famous 31 range of P.R. Valves. Each 
lye has a written guarantee of life and performance. 

Components, Etc., lot Sale.—Contd. 

BIJRNDEPT New Gi,rals (deleted from catalogue,.- 
-L. Crystal detectors, 116; vender dial«, ratio 7 to 
1, 4/11; geared 2-way and 3-way coil holders, 4/11; 
transformers, 5/11,• rheostats, 1.4 ohms, for 1 to 3 
valves, 1/3: low loss .0002 anode condensers, 2;11 
each: concert coils (set of 4), 5;6; short wave coils 
(set of 4), 5/6; separate coils: SI, Si.; S2. U.; 53. 
116; sizes 300, 400, 500, 2/6; postage paid on 51-
orders.-Rodwell, 14, Railway Approuch, London 
Bridge. [0208 

THE Spfehs and the Spans were Fric-nie and Neigh-
bours. The Spicks took great pride in their 

garden, hut the otherwise pleasing view from their 
upstairs windows woo marred by the decrepit und 
untidy aerial pole of tun Spans. This pole bent 
further and further under its burden, and the Spiky' 
annomme increased as it «egged. At last, the Spieks 
could stand it no longer. The Spans' honte was 
nicely furnished. so the Spieks evolved the plan of in-
viting the Spuus to spend an evening nt their house 
and to teach them a practical lesson in tidiness. 
Completely flabbergasted were the Spans when, inetead 
of the fine suite of furniture they had previously seen 
in the Spicks' drawing room, s lot of obi broken Peek-
ing cases were used as makeshift furniture. The 
Spans gasped, and the Spicks explained that thawing 
room furniture wee been only by their friends, unto 
could avoid the inconvenience and ugliness by stay-
ing away, but what right had the Spans to openly 
and flagrantly expose to public view it theenteeful 
aerial mast which was a source of annoyance not 
only to their friends, but to all the neighbours 
around who were powerless to hide its ugliness. The 
Spans saw the point and gave their solemn promise 
that they would erect immediately s hundsotne Laker 
steel aerial mast like the Spieke. See page 26 
for full description. ;0021 

PERMANENT Detectors, any make; send your cups, 
new crystals mounted, 1 /- pair; guaranteed.-

Refills Dept., 16, Belvedere Crescent. FLEA. f9907 

COMPONENTS for Any Set Sent Anywhere.-Consult 
F'. D. Armitage, 12, St. Domingo Grove, Everton. 

Liverpool. [9923 

100 Brandes Headphones; 8/- per pair; splendid 
value, absolutely new and unused; makers' 

lull guarantee; send to-disc.-Hart Radio Supplies, East 
High St., Falkirk. [1073 

iu-ARCONI Series Rejector, practically new; listed 
£4/10, accept £3.-J. White, 6, Wigton St., Bel-

fast. (1080 

II AIGUS Mail Order Supply Service.-Guar. 
anteed immediate delivery new screen grid 

P.M.14, new detector P.M.4D, and Pentode P.M.24,• 
all latest components for Megavox Three and all 
Wireless IVerld sets by return, c.o.d.; no substitutes; 
test our service for satisfaction; we are expert radio 
engineers and British Valve Manufacturers' Associa-
tion dealers.-11aigh's, 121, Gordon Rd., Ealing, W.13. 

[1147 
PECKHAM and DISTRICT Wireless Enthusiasts 

should shop at the Universal and be assured 
of civility, practical help, expert adviee and service 
after sales; also easy payments if they wish.-See 
below. 
UNIVERSAL Build Receivers and Parts to Your 
Y  Requirements or to any Published Design. 
ITNIVERSAL Rebuild and Modernise Out of Date 
Y  Sets; let us quote you. TJNIVERSAL for Moving Coil Speakers; demomd ra-

Mons always; L.T. and 11.T. units and all ac-
cessories for mains working. 
UNIVERSAL Will Visit Yeu at Home and Put 
Y  Your Set Right; moderate charges. 
UNIVERSAL Charging Service is the Best; free 
Y  collection and delivery within reasonable dis-
tance from UNIVERSAL. Practical Wireless Engineers, 20, 

Victoria Rd., Peckham, S.E.15 (2 minutes from 
Peckham Rye Station and 'huses).-'Phone; New 
Cross 1653. 

DON'T Forget-post that order to the Univ(eitisa4l5, 
the firm for prompt despatch.-See above. 

XCEPTIONAL Bargains.--Cone speakers, 18111 tied 
-1-4 25/6; horn speakers, 12/11 and 18111, S.L.}'. 
variable condensere, 4/6; 2 valve loud-speaker sets, tom-
plete, 5 guineas; 3 valve receivers, 7 guineas; royalties 
extre; all above goods sent carriage paid; installations, 
reconstructions, and repairs a epeeinlity.-ClareT109n4t 
Wireless Co., 68. Claremont Rd., Bristol. [ 

FOR Ruila,Bowyer Lowe super heteredyne kit, 
oscillator coupler IV, short and bug waves, Bowyer 

Lowe frame aerial; £4 the lot.-Clapton, 3, Ileum 
Rd., Boseombe, Bournemouth. 

SET of BosTer Lowe Supersonic Intermediates, filter 
and oscillator coupler, new September, not un-

wrapped, unused, list £5, sell £2/5; also Marconi 
pone type 105, list £515, sell £3/5. perfect. -Churl:wit, 
113, Haltom-ay Rd., Shepherd's Bus% W.12. (1189 

FCR Sale, Cambridge Unlpivot galvonometer, pattern 
L. ranges 2.4 and 120 millivolts, fitted with 

thermal stole; also D.C. range multipliers, 60 colts 
and 60 milliamps.-Box 8383, c.o The Wireless World. 

11177 
rs0 You Ever Have Difficulty in Obtaining any Cora-
l-, portents You Require Quickly? Then send your 
orders to us. W will obtain and despatch the same 
day, to any di e stance. any type of radio components or 
accessories that you require.-The Lecco Manufac-
turing Co., 245, Oxford St., London, W. 11270 

WHY 
CELESTION 

. is the most popular 
Loudspeaker in Europe— 

It 13 
THE 

C E LEST ION 
REINFORCED 
DIAPHRAGM 

This conveys little to the non-
technician. Suffice it to say th -it 
the Diaphragm (the hidden face 
of the loudspeaker) of every cone 
speaker is a vital force in its 
powers of reproduction. 
All the national set manufac-
turers use Celestion with all their 
models. British made through-
out, and made under licence. 

ELESTION 
The Very Soul of Music. 

Write to Dept. C, 
THE CELESTION RADIO CO., 

London Road, Kingston-on-Thames. 
'Phone: Kingston 5656 (4 lines). 

Showrooms : 106, Victoria Street, S.W.1. 
(One minute from Victoria Station.) 

Associated Company: 
CONSTABEE-CELESTION & CO., 
69, RUE DE MONCEAU, PARIS. 
Models from - - £5 10 0 
Eelestion Woodruffe Pick-up £4 4 0 

Write for new Booklet. 

a6t Advertisements for " The Wireless World" are only accepted from firms we to be thoroughly reliable'. believe 
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Components. Etc. for Sale.-Contd. 

J3ARGAIN, quick sale.—Brand new Mcaliehael 
valve  euliereonie unit, with oscillator and M.H. 

potentiometer, £5/5; also new 11.11. haul° aerial, £2.— 
Box 8384, eh) The Wirelees World. [1176 

• C0850E, 2v. Screened Grid Valves, nrw, 151-; Par« 
holders, 2/6; Climax 20 Henry choka, 619.—(leed, 

Oetician,• Baynes park. [1193 

SIX P.M.5X and 6 1..11.6 valves, American as ha,.new; 41- each.—" Wirebas," 95, Long Lone, 
Finchley. [11 • e 

14ARGATNSI—Exporimenter. entailer, perfect condi. 
A-1 tion; het flea—Whitman, 19. Grange Rd., Peter-
borough. [1169 

MAY We Send Yon n Parcel of liiinautled (",n,. 
Ponente? P.O. 2/6 sciures an astounding bargain. 

Thanking all previous readers tor their confidence in 
119.—Hurt Radio Supplies, East High St., Falkirk. 

[1168 
WIXPERTMENTER'S Surplue.—First elass stuff rit 

ghen away prices; stamp for list—Ilamber, Bro.]: 
Rd., Whitaurch, Salop. [1200 

WERRANTI A.F.3. for sale; 171-.—Moiris, 23, Pew,-
wain Rd., Cardiff. (1160 

RADIO HOUSE, HUDDERSFIELD, issues reliability 
wireless guide; copy sent poet free. • RADIO HOUSE, FIUDDERSFIELD.—Double scale 
voltmeter, 0/6, 0/120; 5/6. 

fl APIO HOUSE, HUDDEREIFIELD.—For all adver-
XL Used components of various makes; trade en-
auiries Rolicited.—J. H. Taylor and Co., 15, Radio 
House, Macaulay St., Huddersfield. [0028 

YOUR Old Components Taken in Part Payment 
for Latest Type; see our advert. in column 

Receivers for Sale.—Scientifie Development Co., 51. 
Fishergate, Preston. [0228 

T HE Spieks and the Spans were Friends and Neigh-
bours. The Spicks took great pride in their 

garden, but the otherwise pleasing view from their 
upstairs windows was marred by the decrepit and 
untidy aerial pole of the Spans. This polo bent 
further and further under its burden and the Spicks' 
annoyance increased as it sagged. At last, the Snicks 
could stand it no longer. The Spans' borne win 
nicely furnished, so the Snicks evolved the plan of in-
viting the Spans to spend an evening at their house 
and to teach them a practical lesson in tidiness. 
Completely flabbergasted were the Spans when, ¡teacart 
of the fine suite of furniture they had previously seen 
in the Spicks' drawing room, a lot of old broken ruin-
ing oases were used as makeshift furniture. The 
Spans gasped, and the Slacks explained that drawing 
room furniture was seen only by their friends, who 
could avoid the inconvenience and ugliness by stay-
ing away, but what right had the Spans to openly 
and flagrantly expose to public view 71 diegracettil 
aerial mast which was a source of annoyance not 
only to their friends, but to all the neighbours 
around who were powerless to hide its ugliness. The 
Spans saw the point and gave their solemn promise 
that they would erect immediately a handsome Laker 
steel aerial mast like the Spicks. See page 26 
for full description. [0022 
A .R.19 Amplion, 50/-; 3-1 Mareceni Junior , (8°G/622 4-1•1 DE.P.215 °arena 6/6; B.T.H. 2-1, 6/6.-58, 
Mossfield Rd., Farnwortli, S.O. 2 

McMICHAEL Supersonic Unit, new; £3(/13.4-9 
Maurice Hall, Elongate, Louth, Lincs. [1247 

1VOR Sale, set 3 Radio Corporation neutralised trai(s-
1' formers, 3 Igranic dual .0005 condensers, 4 Polar 
neutralising condensers, 3 Igranie 80m. resistances, 
1 Sterling .0005 condenser, fixed condensers, various, 
Burndept and Wearito rheostats; what offers 1—Bos 
8410, c/a The Wireless World. r1244 

ONE Amplion A.C.2 Speaker, 1 A.F.3, 1 A.F.4 Fer-
ranti, 1 RI Popular, transformers, 2 Ormon d,' 

.0005 &L.P., friction control condeniers, Wilson bar 
amplifier, all new; offers.—Box 8416, clo The Wireleis 
World. [1238 

MIAMOUS Levees Triple Coil Unit, A.C. rectifier 
with valve, Neutrovernia condensers, valves and 

other experimenter's surplus parts; prices on appli-
cation.—F. S. Allwright, c/o fit. Ives Hotel, St. Ives 
Rd., Maidenhead. [1234 

i'llEOVING Coll Speaker, 6v. field, complete with 
.11a. baffle. 50/-; L.14.5A valve, perfect, 15/-.—Perrier, 
9, Hillier's. Lane, Beddington. [1231 
Wort sale, valves, transformers, etc.; stamp, list-
-11: Deal, 283, Shirley Rd., Southanipion. (1229 

L2, Western Electric loud speaker, ebonite horn, 
floating diaphragm, perfect tone, cost £5; also 

12-volt dynamo (car), 30/-; also Prams, tuner (broad. 
mast), 6/-.—Kay. 14. Freke ltd., Clapham, London. 

eitREAT Bargains In Componente.—T.E.F. srIu2ple5r 
transforn.ers, 3/6; variable condensers, .0005 and 

.0003, all good makes. 2/6 each; rheostats, 30 ohms, 
1/-; H.F. chokes, usually 5/-, our price 3/6; send 
for lists.—Enterprise Radio Stores, 53, Chesterfield 
Rd., Sheffield. [1204 

CIYLDON Variable .0005, .0003 RI. resistances, 
Dubilier eondensers, 6-pin coils, neutralising con-

densers, mahogany cabinet, 21x7x9, cheap.—Rmeon3t 
6423 by day, Kelvin 9762 evenings. 

QURPLUS.—Ferranti transformer, 10/-; Censor 4- 
ts, volt L.E., 7/6; power, 10/6; 2 L.F. mains chokes, 
Climax, potential divider, 3/s; good condition.—Palley, 
12a. South View Av., Caversham, Reading, 4202 

Mention of " The Wireless 

WHAT 
ARE 

POLY'MET 
PRODUCTS 

um 

Before you construct 
any set this season it 
will pay you to find 
out all about the 
wonderful range of 
Polymet Products. 

Hunt Ltd.. H.A.H. 
'Phone : Addiseombe 

Advertisement of A. H. 
Tunstall Road, Croydon. "(41s. 

Components, Etc., for Sale.-Contd. 

BARGAINS.—Goodman Minor moving coil lou 
sneaker, 6-volt, ijs amp., £2/15; unused Ran 

dept pick-up with volume control and arm, 22/-
Osram valve. PUMA., unused. 8/-; power transformin 
230-volt, primary, tapped secondary, 230-volt and 25C 
volt each half, 18/-• Bell transformer, 230v. primal 
3, 5, 8 volts secondary, 7/-; Ethosun full wave rest 
fier, as new, 10/-; 2 M.F. condensers (Tale.), 1/6 
Marconi power choke, 12/6; Ferranti trickle charges 
27/6; R.I. transformer, 6/-; 17.000 ohm potentla 
divider, 2/-; small condensers, 11-; 4.000 ohm potentto 
imInteers., 1/6.—Cooke 116, fit. James' Rd., Blackburn 

TORANIC Phonovox Gramphone Pick-up, eo[11ne um 
control and adapter, nearly new; 35;-, cost 60/-.— 

Knights, Harleston, Norfolk. 
CYLANITE, [1221 the new panel covering.  

IMTROVES the appearance of any set; it is easy ( 
work, and won't crack or break; it spersede, 

ebonite, in cost and finish; it renovates old sets (with 
out dismantling); it can cover copper panel screening 
er 3-ply panels; costs only Id. for 6 sq. in. 
.‘1,.LLIIttetio-r di,tatenelMa anufacturers are Using Cylanit 

W RITE Now for Further Particulars and sampl 
(post free). 

lairARSH and WRIGHT, 5, Royal Arcade, Weymouti 
..1./11. Generous terms to the trade. [125. 

USED Few Weeks Only.—Two L.8.5A valves, 15/ 
each; A.C.R. and 10/-• P.M.256, 7Iti• 

P.hf.6, P.M.S.X., 5/-,• superb 6-volt H.R. Webs*, 
moving coil speaker with 41t. baffle, £3 complete; 
many other components of every kind; write or call.— 
John Milford, 14, Eccles Old Rd., Pendleton, Han 
cheater. 11201 

BLACK, The Wireless Doctor,r12w°111 

MISCELLANEOUS. 

A call (London and Home Counties) and cure you 
set; seta installed, maintained, and brought tip t 
date; moving coil speaker, gramophone pickups, 
11.T, eliminators demonstrated by appointment —2a 
Woodville Grove, N.16. Sloane 5105, or Clissold 3687. 

[789 
VASY Payments.—We supply, by easy payment, 
1-1 components, accessories and sets, any make; 10; 
down, balance spread over 10 months—Send lint o 
requirements to London Radio Supply Co., 11, Oa 
Lane, London. EA/2. [009' 

Accumulator Charging Service.—Collectit 
‘..1 and delivery in 6 mile radius of Croydon; sen 
for particulars to Croydon and District Electric Ses 
vice, Dept. X., 98, Cherry Orchard Rd., Croydon. 

STEEL Aerial Masts.—Why not improve on their ulni sightly wooden pole ere the winter comes, in sec 
lions, 201t. 8/9, 28ft. 11/9, 361t. 17/-, with wie 
stays, eye and joinaug bolts.—Particulars from Seim° 
(Room 42), 29, Paternoster Row, E.C.4. City 3112 

[105: 
OG1 Labels Enable You to Record Neatly and Amu 
ately All the Stations You Hear, and to find then 

again with the minimum of trouble•, 50 post bee fr 
1,'2.—Craven, 14, Brook Av., Wembley. [10.. 

I3ATTERIE8 Direct, a saving of 40X.-60-volt, 6/3 108-volt, 10/11; postage 9d. and 1/- respectively 
British throughout and fully guaranteed; super ant 
treble capacity also stocked.— The Johnson Enginerrini 
Co., Dept. W.Wo, 86, Great Portland St., W.I. [107( 
WANTED Known, wireless repaired, maintainef 
VT modernised or extended; absolute lowest charge( 
Forder and Harland, 13, Burnley Rd., Stockwell 

London, S.W.9. [116' 
pst IIRNDEPT Auto-Broadcast System, a 4-room in 

etallation, complete; cost £16, bargain, as new 
£2/10.—H. O. Priestley, 46, Glasslyn Rd., Crone' 
End, N.B. (118. 

THE Spicks and the Spans were Friends and Neigh bourn. The Spirks took great pride in thei 
garden, but the otherwise pleasing view from thei 
means windows was marred by the decrepit an. 
untidy aerial pole of the Spans. This pole ben 
tenter and further under its burden, and the Spicks 
annoyance increased as it sagged. At last, the Stela 
could stand it no longer. The Spans' home wa 
Meets' furuished, so the Snicks evolved the plan of in 
siting the Spans to spend au evening at their hoes. 
and to teach them a praetical lesson in tidiness 
Cempletely flabbergasted were the Spans when, lintel', 
in the tine /Mite of furniture they had previously item 
ni the Slacks' drawing room, a lot of old brckeu pack 
mg eases were used as makeshift furniture. Th. 
Spans gasped, nnd the Snicks explained that drawini 
1.00111 furniture was seen only by their friends, wh. 
(send avoid the inconvenience and tidiness by etas 
ing away, but what right had the Spans to openl. 
and flagrantly expose to publie view a diegracetii 
aerial mast which was a source of annoyance no 
only to their friends, but to all the neighbour 
around who were poweeess to hide its ugliness. Th 
Spans saw the point and gave their solemn promis 
that they would erect immediately a hando,me Lake 
steel aerial mast like the Spicks. See page 21 
ter full description. [003' 

YOUR, 01(1 Apparatus Taken in Part Paymen 
tor Latest Type; see our advert in colum; 

Receivers for Sale.—ficientiflo Development Co., 61 
leishergate, Preston. [022! 

CAMBRIDGE and District—Radio Specialist cure 
faulty bets; tone, volume and selectivity improved 

low charges; quality reception demonstrated free.—Islit 
158, Tenison Rd., Cambridge. [120' 

World," when writing to advertisers, will ensure isrosnbt attention. A62 
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PATENT AGENTS. 
PATENTS and Trade Marks, British and foreign.— 
..I- Gee and Co. (H. T. P. Gee, Member 11.9.0.5. 
and A.M.I.R.E.), 51-52, Chancery Lane, London, W.C.2. 
'Phone: Holborn 1525. [0001 

FREE.—Inventer's Guide on Patents.—Chatwin, 
253 (W.), Gray's Inn Rd., London, W.C. [1158 

REPAIRS. 

ALEXANDER BLACK, the eireless doctor, sets 
repairel and modernised.—Details under Mis-

cellantous. (9991 

rrWELVE Months' Guarantee Accompanies All Our 
-g- Repairs: any niche of L.F. transformer, head-
phones, or loud-speaker repaired and despatched within 
48 hours; 41-, poet free; don't discard if burnt out: 
terms to trade.—Transformer Repair Co. (Dept. W.), 
214. High St.. Colliers Wood, S.W.19. [0011 

Tie E PAIRS Returned Post Free, and to ensure cabs-
-LT, faction send remittent* after approval of sense.— 
Leeds Wireless Repair Service-

OCD-SPEAKERS, headphones, rewound to nny re-
sistance and remagnetised, 31-; transformers re-

wound, 4.'-; sets constructed and overhauled, work 
guaranteed.—Leeds Wireless Repair Service, 5, Boston 
Place, Green Rd., Leeds. [1159 

e.ICABANTEED Repairs by Experts; loud-speakers, 
v-v headphones. piek-up", ally make or type, rewound. 
remagnetised and adjusted, post free, 4/-; L.F. trans-
formers and chokes, rewound, from 41-, post free.— 
Howell, 42, Fotheringham Rd., Enfield, Middlesex. 

[1198 
TELEPHONES, loud-speakers, transformers, rewound, 
A. 4!-; eoil winding, wiring, general wireleas awl 
gramophone repairs; wireless cabinets in wood and metal, 
metal screen, and boxes, etc—Send your requirement,. 
to " Arts and Crafts," 3, Sydney Rd., Teddington. [1187 

WANTED. 
M'ARCOSI Ideal 6-1 C'arborencluirn Detector, P.D.A. 
ITT- unit; cue or exchange.—Sidebothrun, Brocklebank 
ltd.. Southport. [1195 

WANTED, Tungar battery charger; on 'approval; 
T deposit; suitable H.T. and L.T.—Eccles, 21, 

Ilawksworth Rd.. Sheffield. [1170 

IXTANTED, 4-valse neutralised set, complete; cheap.— 
T Y Particulars to Mitchell, 10, Hilton Av., Frizing-

hall, Bradford, Yorks. [1201 

WANTED, genuine horn for Junior magnavox It 
ire speaker; theap.—E. Martin, 75, Winter Bd., Ports. 

mouth. [1211 

'WANTED. 5-salve portable, well known make pre-
ferred; state price required.—Perman, 7, Marquais 

ltd., Camden Sq., London. [1206 

WESTON Moving Coi. Relay Wanted; cheap.-6. 
TY Hauberk Rd., Lavender Sweep, s.W.11. [1209 

EXCHANGE. 
rs.E.P. 240, new; exchange for Clydon twin .0005, 

thumb centre!, or good transformer.—Webster, 
96, Marshall Rd.. Sheffield. [1184 

WIRELESS Parts.—Mullard Master Three; exchange 
Y for field glasses, good make, or good cone speaker. 

—17, Hartington Rd., Wallasey, Cheshire. [1171 

PICHANGE Ormond Triple Gang Condenser, with 
-Lâ S.M. dial as new, for new Censor S.G.220 
or 661L—B. Saint, 128, Leabrooks, near Alfe.•ton. [1196 

JOUR Old Apparatus Taken in Part Payment 
for Latest Tree; see our advert, in column 

Receivers for Sale.—Scientific Development Co.. 61, 
Fishergate, Preston. [0230 

e-VALVE Igranio Super Het., in pedestal cabinet. 
VT Oldham H.T.. 1...T accumulator, Igranio frame 
aerial, Marconi valves, loud speaker, for a good motor 
lake.—Ilockleas, 10, St. Jantes' Cottage, Richmond. 
Surrey. [1233 

TUITION. 

TNSTIICCTION in Morse, day or evening ; easyterms. -Telegraph School, 29, Talfourd ltd., Peck-

ham, S.E. [1210 

SITUATIONS VACANT. 
uT 'BELEM Operating Appointments Assured; 
VT' short qualifying courses, dav, evening; fees pay 
able alter appointment /or boarding students; Morse 
classes—Manager Wireless School, 21. Manor Gar. 
deas London. N.7. North 3694. 19902 

W IRELESS.—Wiremen, used to high class radio rand 
electric gramophones. required immediately; first 

class references essential.—Box 8382, co The Wireless 
World. (1179 

C IVIL Service Conuni-Aon. 

VORTHCOMING Etannittotion. — Maio assistant 
euperintendent of halo (Clase II) in the Lon-

don Telephone Service and male assistant traffic super-
intendent in the provinces. General Poet Office (18-23, 
with extension for service in H.M. Forces1.—Itegula-
Dons and particulars are obtainable from the Secre-
tory. Civil Service Connaissions, Burlington Garcien, 
London, W.1, together with the form on which iamb-
nation must be made. The latest  date for the receipt 
of application tonus is October 25th. [11 62 

SUPERIORITY 
is evident in finish, accuracy, and 
carefully thought out details, but when 
you compare results and read our 

testimonials, 
the ARPO 
has no com-
petitors. 

PRICES 

250 e. '1 amp. 
£5 . 

6v.67 amp. 
£5 . O . 

v. 11 amp. 
£4 . 10 . 

Parts complete 
in every way. 

A CHILD CAN ASSEMBLE 

E. ARNOLD POCHIN & BROS., 
Trafford Park, Manchester. 

EBONITE 
BUSHES 

.7r, FOR MOUNTING ON 
METAL OR WOOD. 

PERFECT 
INSULATION 

Orders under 1;- a Two required 
send l!cl. Postage for each hole. 
NUMBER 0 1 3 4 6 6 
Hole In Bush 6BA, 4BA. URA, 3/16', 
Price each : ld. 14. 14. lid. 24. AI. gg. 

(Cosnekt• Ma of xirc•frec on appl(cation.) 
DAREX RADIO CO., 

Rennin Rd., Forest Hill, London, 6.E.23. 
  TRADE fit'rel FD   

BUSH HOUSE 
35 SHUDEHILL & 40 DEANSGATE, 

MANCHESTER, 

for Gramophones, Motors, Tone-Arms, 
Horns, Sound Boxes, Needles, Records 

and Cabinets. Send for list. 

Build your own Gramophone NOW 

lViO—lreOlteirCLE 
Every 

1 hursday 

3d. 

Situations Vacant. —Contd. 
WIRELESS.—Works foremen i, ,r ',reduction. highest 
VV Mass combined electric. gramophones end raillot 
must be experienced in similar capacity; particulars or 
past employment necesary; eontidence expected.—Box 
8381, c/o The Wireless World. [1178 

-4A 
XPERT Wireless Teelmieian Required for Lahore-

tory, preferred.—Write Box 233, do Knights. 
55, Chancery Lane, W.C.2. 11224 

SITUATIONS WANTED. 

W IRELE,SS Operator, 21, secondary ,hocil edueation, 
lot class P.31.0., 3 years experience spark, 0.W., 
installations, require, situation ashore immedi-

ately.—Box 8393, c/o The Wireless World. [1186 

L(EEN Young Man (24). expert knowledge wireless, 
- defiers. construction, overhauls, 3 years with lead-
ing firm as salesmen demonstretor, peeks situation; 
moderate salary.—Box 8385, etc. The Wireless World. 

(1175 

ADVIDITISER, 28. own ear, 10 Year.' practical eg-
penance. desires position is representative er 

traveller for wireless niannfiteturers or wholesiders.-13ox 
8387, c/o The Wireless World. [1173 

RADIO and Electrical Engineer, 29, diploma, 5 years 
wireless, including manufacture, research. Installa-

tion, test, retail, work, experionec.-11x 8413, clo 
Tice Wireless World. [1241 

WIRELESS Electrical Engineer, 7 years' commereittl. 
TY theoretical, practical experieutc, knowledge 

deign  and repair.-11ox 8412, eh, The Wireless 
World. [1242 

BOORS. INSTRUCTION, ETC. 

STEP by Step Wireless, a complete course of the 
theory of electricity in relation to the practical 

design of wireless apparatus, eliminators, circuits. etc., 
with extracts front a designer's notebook giving up-to-
dote praetical applications; issued weekly, send 11. p.p. 
for first 4 weeks—Clifford Pressland, A.M.I.E.E. Eng. 
Dept. WW., Hampton-on-Themes. [019g 

" THE All M. of the Superhet," by Mr. Claude L. 
Lyons, M.I.R.E., 88 pages., 17 explanatory dia-

grams or photographs, and including complete 
acheniatic and point-to-point wiring plan of the famous 
'Evening Chronicle" 8-valve superheterodyne re-
)rivet The only book of its kind at present in 
existence; recently described by the Editor of "'The 
Wireless World ' as " A faseivating booklet. . . . 
A lucid dcecription of Me operation of the superhet 
receiver. , . . With constructional details and useful 
hints and for the ¡some constructor."—Only 8d. emu-
elete, post free, from Claude Lyons, "dd. Qualitv 
Parts), 76, Oldliall IX, Liverpool. [0159 

WET II.T. Batteries are now a proved success; 
77 write for new illustrated booklet, giving cost 
and method of building and maintaining, free; men-
tion paper.—Taylor, 57, Studley ltd., Stookwell, Lon-
don. [0077 

r REPAIRS 
Any make of L.F. Transformer, Loudspeaker 
or headphones repaired and dispatched within 
48 HOURS—TWELVE MONTHS' GUARANTEE 
with each repair. 4/- Post free 

Terms to Trade. 

TRANSFORMER REPAIR CO., 

1 Dept. W. \214, Nigh Street, Colliers Wood, London, S.W.194 

, MT. UNIT TANNOY LT' urer \ I ncorpo ra ti ng 
For Multi-valve A.C. MAINS SUPPLY UNITS Westinghouse 
Receivers. No 
valves required. Please Note New Address Metal Rectifiers 
Noexpensive of 2, 4 or 6 volts at 

¡ an amp. No I.:-
replacements, Head Office and Works: neWals or atten - 
Components from Tulsemere Manufacturing Co., non. Complets 
47/6 DALTON STREET, units from 

West Norwood, S.E.27.  47/6  

ACCUMULATORS "ELITE" THE ELITE OF ALL. 
H .T. ACCUMULATORS. 60 volts 

3 amp. hour type, 02, Semi-oil Subs 22/6 
merged Complete as illustrated. 
Price 

DOUBLE CAPACITY TYPE, 60 colts, 6 amp. 30 
hours • 

['he World's Best High Tension Accumulatot and oc British 
Manufacture. The Unique Semi-oil Submerged feature of the 
Elite absolutely prevents surface leakage losses. The battery Iseta 
a life-time. Write for lists. 

SOLD ON APPROVAL SUTER. 

ACCUMULATORS ELITE, BEDFORD St., HALIFAX. Telephone: 4304. Telegrams: Elite Hall ax 
London Distributor :—CECIL POHLMAN, 77, Great Portland Street, LONDON. W.1 

• 

A63 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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INDEX TO ADVERTISEMENTS. 
:accumulators Elite   
A.F.A. Accumulators, Ltd  
American Hard Rubber Co , Ltd.   
B. & J. Wireless Co.   
Baker's " Sethurst" Radio   
Belling & Lee. Ltd.   
Benjamin Electric Co.. Ltd.   
Bowyer-Lowe fo., Ltd.   Cover s. 
British Ebonite Co., Ltd.   20 
British Institute of Engineering Technology   20 
British Thomson-Houston Co., Ltd.   18 
Brownie Wireless Co. (G.B.), Ltd. 24 
Bulgin, A. F. & Co.   25 
Bullphone, Lt   Cover IL 
Burndept Wireless, Ltd.   9 
Bush House   31 
Carborundum Co., Ltd.   32 
Carrington Slant. Co., Ltd.   20 
Cason Mouldings   22 
Cawley, W.   28 
Celestion Radio Co.   29 
Christie. Jame', & Sons, Ltd.   22 
t limn ron, Ltd,   4 
Cossor, A. C., Ltd.   14 
Dares Radio Co.   31 
Day, Will, Ltd.   21 
DX. Coils, Ltd.   22 

1.1“5: r ,I. i 
31 Dubilier Condenser Co. (1925), Ltd.   
8 4, 12, 21 & Cover iii. 

26 Eastick, .1. J., & Sons   23 
23 Edison Swan Electric Co., Ltd.   7 
25 Elertradix Radios   28 
4 Epoch Electrical Society, Ltd.   27 
20 Eton Glass Battery CO.   28 

Flexible Electric Cords, Ltd.   28 
Garnett, Whiteley & Co.. Ltd.   16 
General Electric Co., Ltd.   10, 13 & 17 
Hart Bros. Electrical klant Co., Ltd.   20 
Hunt. A. If., Ltd.   24 & 30 
Igranic Electric Co., Ltd.   2 
Improved Liquid Glues Co., Ltd.   32 
Jewel Pell ('o Ltd.   23 
K.S. Elec. Products. Ltd.   Cover iii. 
Laker, John, & James Co., Ltd.   26 
Lewis, S. W., & Co., Ltd.   22 
Liverpool Radio Supplies   23 
Loewe Radio Co., Ltd.   21 
London Electric Wire Co. & Smiths, Ltd. Cover ii. 
Marconiphone Co., Ltd.   Cover iv. 
Metro-V irk Supplies, Ltd.   Cover i. & p. 3 
kl-L Magneto Spud., Ltd.   26 
M.P.A. 'Wireless, Ltd.   6 
Mollard Wireless Service Co. Ltd. Cover i. & 1 
Partridge & 'Mee, Ltd.   2 

Regent Radio Supply Co.   
R. I. & Varley, Ltd.   
Ripaults, Ltd.   19 
Rotherinel Corpn., Ltd.   12 
Salisbury Suppiy, Ltd.   22 
Sheffield Magnet Co.   10 
Sifam Electrical Instrument Co., Ltd.   28 
Taylor, J. H., & Co.   28 
Telegraph Condenser Co., Ltd. .. Cover i. & p. 11 

', Ltd.   6 
Transformer Repair Co.   31. 
Trelleborg Ebonite Works, Ltd.   32 
Tulsemere Mani. Co.   31 
Voltron, Ltd.   19 
Watmel Wireless Co., Ltd.   8 
Westinghouse Brake d: Sarby Signal Co  

Ltd.   
Western Electrical Inst. t`o., Ltd.  Cover ill 12 
Williams á Moffat, Ltd.   8 
Wingrove & Rogers, Ltd.   21 
Wright & Weaire. Ltd.   20 

rAr.: 
Per•eus Radio   28 
Philips Lamps, Ltd.   
Priam, E. Arnold & Bro.   
Porter, C. .1.   24 
Postlethwaite Bros.   22 
P.R. Valves   29 

11 
5 

THE 

CARBORUN D UM 
R.C.C. UNIT 

The Carborundum R.C.C. 
Unit gives remarkably pure 

reproduction when used in the 
recently developed popular cir-

cuits using R.C. Coupling. 
Before building your Set, send for 
full details of this wonderful R.C.C. 
Unit, which is now recognised as 
the only perfect form 
of R.C. 
Coupling. 

6 

o e 

ca.1:0' 
,elia 

THE CARBORUNDUM C0.II° 
MANCHESTER. 

07114e—/ NO 
SECOND' 
QUALITY 

WE DO NOT 
MANUFACTURE 

LOW- GRADE 
MATERIAL 

(text cooed 
RE'f A IL PRICES til,i, 111,11L1 l,,,,,,,, \I, , ,,, 

Toicznesa i.. ti I, 
3,161n. Per eq. In. id. i-l. I. 
I in. Per eq. In. II. IJ. 1 l-l. 

Address Trade Etaudries only to t—p. C. XICEELL, Manag(no Director, 
TRELLEBORG EBONITE WORKS LTD., Union Place, Wells St.: W.I. 
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HOW TO BUILD AND OPERATE 

The 

Wireless 
acsorawWorld 

MOVING COIL 
LOUDSPEAKER 
(as described in" The Wireless World ") 

Complete 
Constructional Details 

and Dimensional 
Drawings 

By F. H. HAYNES 
Assistant Editor: "THE WIRELESS WORLD." 

Second Edition, Revised. 

W t hITeHmthoset famoivtihnfguclorilept ypr euocftliooundscpaenaker 
be 

obtained. This booklet gives complete in-
structions for building an instrument, at a 
moderate cost, whose output is suited to 
home conditions. The design has been 
developed to form a standard for amateur 
workers, as, when once adopted, the dimen-
sions cannot easily be modified. 

Price 1/8 post free. 
Front the ogees of "THE WIRELESS WORLD.' 
Dorset House, Tudor Street, Loudon, E.C.4. 
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Yhehandelue fr handy people 
Made in three.StrengthExtra and 
Standard in Tins from 2ozs.to 11b. and 

CROID No. 3 in Tubes. 
OBTAINABLE EVERYWHERE 

Improued Liquid Glues 
Imperlaillouse,Ringstuaelencion,vto. 

Mention of " The Wireless World." when writing to advertisers, will ensure Prong), attention. At-14 
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•,t 
The‘eap rjeio•EverWire,- • s Amateur 

Wednesday, October 17th, 1928 

PENTODE TWO 

A•à5. TLAS clnreetreo Arm-

BATTERY 
ELI M I NAT'OR 
puts NO buore battery 

(as illustrated) le .(SI OF SOUTHERN troubles. Model D.C.10 . 

Fa Direct Current, Model D.C.zo. £.3 - 15 - 0 " CALIF« 
Write for Brochure o. 32. 

H. CLARKE & CO. (M/CR) LTD., Page 
Atlas Worke. Old Trafford. 

CB 1 NIANCHESTER. 

ír»11,!1W1:IUÏ4! 

Dubilier 
Mansbridge 
Condensers 
0'5 mfd. • . 216 
1•0 „ . . 216 
2'0 „ . . 3r6 

Advt. o/ Dubilter ('onden‘er Co. ',1925) LId. , DIICOM Work., N. :Won, IV; 

1.L.103 

u. I. voi. AXIIL No. 16. 

VARIABLE CONDENSERS 

S.ONEY.S. BIRD 63 SONS L.T.P 
CYLDON WORKS ENFIELD TOWN 

Ma1111 hifees 

-30f- to k5.15s 

ZAJ ,06( 
S. G. BROWN. Ltd., Western Avenue, North Aston, London, W.3. 

Jammu,. 

Copyright. Regularag as a Newspaper 
travismission in the lined Kingdom. 
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givelteklZ 
All the latest transformer de-
velopments are to be found in the 
new Marconiphone range. In 
conjunction with the present 
series, they offer a choice which 
satisfies every demand of the 
constructor. Send now for des-
criptii.e booklet. 
POPULAR TRANSFORMER. — An inex-
pensive but efficient little instrument, suit-
able for small receivers or portable sets. 

Price 12/6. 

UNIVERSAL OUTPUT TRANSFORMER. 
Has centre tapped primary suitable for 
standard 4-6000 ohm valve pentode valve, 
or push-pull. Secondary is tapped to 
match any standard loud speaker. Price £1 

Len I 

UNIVERSAL TRANSFORMERS—These 
have a higher inductance than any 
other at a similar price and offer ex-
traordinary value. Two ratios are 
available, 2.7 to s and 4 to 1. Price 16/-

MOVING COIL FIELD TRANSFORMER. 
Giving an output of 120 Volts, too m.a., 
with a Marconi U.8 rectifying valve, and 
will excite the field of any moving coil 
speaker taking Ioo-rIo m.a. Price £1-17-6 

IDEAL TRANSFORMER.—This famous 
Marconiphone Transformer combines a 
particularly high inductance with an un-
usually low self-capacity, whilst the large 
iron core precludes any possibility o 
saturation under normal working condi-
tions. The " Ideal " is, to all intents and 
purposes, distortionless throughout the 
musical scale and guaranteed against 
mechanical and electrical defects for 12 
months. In four ratios, 2.7 to I, 4 to 1, 
6 to 1, 8 to 1. Price 25/- each. 

TRANSFORMERS FOR A.C. VALVES. 
Giving 3.5 volts for Marconi K.L.I or 
K.H.I valves. 3.5 amps at '8 volt for the 
new Marconi point 8 valves and high 
tension in conjunction with Marconi 
U. valve. Price £1 - 17 - 6. 

THE MARCONIPHONE CO., LTD ., 
210-212, Tottenham Court Road, W.I. 

Showrooms. 
Marconi House, Strand, IV .0 .2 ; 2 10-2 12, 1 offenham Court Road W .I. 

Mention 01 1he Wireless World," when wrinne to adventsePs. will ensure Prornbt attention. 
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You may want valves which will give you maximum 
output from the smallest input; you may want valves 
which will handle huge volume; you may simply want 
valves which will give you plenty of volume from any 
ordinary receiver. 
Whatever the duty which your valves will have to per-
form, you cannot do better than choose them from the 
Mullard Range. Your receiver will take on new life and 
will benefit by the many advantages of the wonderful 
Mullard P.M. Filament-4 years ahead in design. 
Get Mullard Valves to-day. Every radio dealer sells them. 

Mullard 
THE • MASTER.- VALVE, 

.DVT THE MULLARD WIRELESS SERVICE CO., LTD., DENMARK HOUSE, DENMARK STREET, LONDON, W.C.?. 
Are. 

4.1 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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"« Other M.P.A. Models 
are: The Popular Plague 
(29/6), De Luxe Plaque, 
Table Cabinet Speaker, 
" Octroda" 8-Electrode 
Self-Contained Station-
ary Set, and the" Etha-
trope" All - Electric 
Radio Gramophone — 
"As Good as an Orches-
tra." 

THE M.P.A. WA Y. 
Products to the value of 
£5 or over can be 
obtained on Hire Pur-
chase Terrns for £1 down. 

JI 

GISIING MOVING COIL SPEAKER is the 
greatest advance in inexpensive sound reproduction to date. 
Although built on the moving coil principle, it has none of its 
disadvantages and will work off an ordinary 2-valve Receiver with-
out accumulators, mains connections, special valves or transformers. 
Uncannily responsive! Drums sound real I The highest notes 
come as if direct from artist or instrument. A handsomely 
polished mahogany cabinet, scientifically and attractively fretted 
both sides, gives unison to a symphonic whole. Its astonishing 

price - - 7 guineas I 

Hearing 
Almost Seeing 

For illustrated Literature write to Dept. 2 

M.P.A WIRELESS LTD., 02, CONDUIT ST., LONDON, W.1. TEL. GERRARD 0844-8.  
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WRIGHT & 

WEAIRE, Ltd. 
740, HIGH ROAD, 4' 
TOTTENHAM, N.17 ts 

'Phone TOTTENHAM 3847 & 3843. 

WEARITE" coils, fox all " Wireless World " 
receivers, have established so great a reputation 
that no further comment is needed. 

EVERY COIL carries our 

GUARANTEE of EFFICIENCY. 

ta. 

ta, 
* 
bb 
bb 

41 w 
e * 
si B.B.C. Aerial Coil - - - 1 5/- S9 
44 S9' e 5x x 11 I, .- - - 10/6 * 
.ti Bases   1/3 * 

600 ohm. Resistance — 1/6 btr 
e' 

44 S* e ALUMINIUM Screen - 9/- bi, 
e bs, 
e * 
ei ti, 
41 HEAVY DUTY CHOKE for SI, 

4R Battery Eliminator — — 10/6 * e * 
e STANDARD H.F. CHOKE - 6 /6 * e bs, e t, 
e ta. 
e WRIGHT & WEAIRE. LTD. * e tè, e 740, High Road, TOTTENHAM, N.17. 68, 

t• 
e . Phone' TOTTENHAM 3847-3848. hi. 
e )6. 
tefWeige44-44-- 4eii-444-4444  """ 44  - - - ' 444it 

Mention of " The Wireless World," when writing 10 

MEGA VOX 

—2.e« 
ilm~mimmim 

(DUBILIER) BUILT IS 

BETTER 

BUILT 

DUBILIER 
FILTER UNITS 

PRICES. 

l'ye .4. Ourry. 12/14 
mA at 150 V 

TAPPINUT. 1 maximum 
and 1 detector-valve 
tapping 28/6 

Type B, Orrrru. 30/40 
mAat approx. 190 

l'ano co., 1 maximum 
and O other adjust-
.blo taPPings 47/6 

Type O. OUTPUT. 40/30 
me\ at appro. 180 V 

Tarrtxos. 1 maximum 
and 6 other adjunt-
able tappings 72/8 

Type D, OUTPUT, 50 mA 
at 150/180 V 

Tiremos. 1 variable 
1 maritnum and (i 
ot her adjustable 
tapping. .. 1421 

Mil 

These are complete ill. Battery 
tors for use on D.C. Mains, which, with the 
addition of an A.C. Rectifier, can be used 
with an A.C. Supply. Four types are 
manufactured, having outputs and tappings 
as stated and each incorporates an earth 

protection condenser. 

If unobtainable from your dealer 
torne direct to us giving his name 

and address. 

LIERCONDENSERS 

Advt. o! Dubilier Condense. Co. (1925) Ltd., Duren Works, Victoria Rd.. 
N. Arfen. W.3. 

advertisers, will ensure 

t MUR 
Is 

prompt attention. AS 
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OLT VALVE S 

OF CHARACTER 
Don't engage a Valve with-

out a good character! 
Met-Vick-Cosmos Valves are each supplied 
with a written character that will bear the 
closest scrutiny. It tells of the Valve's ability 
to do the work for which it is designed, its 
conduct (on test) and its qualification for a 
situation in your set. 

You can have the fullest confidence that the 
characteristic curves of a Met-Vick-Cosmos 
"Shortpath" Valve are closely in accord with 
the inherent character of the Valve. 

Here are some of the details of the two-volt 
family :— 

S.P 
I6/B 
BLUE 
SPOT 

S. P 
I6/G 
GREEN 
SPOT 

FILAMENT VOLTS 
2 

S.P 
I6/R 
RED 
SPOT 

S. P 
I8/R R 

DOUBLE 
RED SPOT 

0.09 0.09 FILAMENT CURRENT(..K 0.09 0.3 

35 16 AMPLIFICATION FACTOR 9 6.5 

0.5 0.95 SLOPE (mA PER VOLT) 0.9 1.4 

70,000 17,000 IMPEDANCE [OHMS) 10,000 4,500 

10/6 10/6 PRICE 10/6 12/6 

Section " A" of the new Met-Vick Catalogue is a 
regular "mine of information" on Values, includ-
ing, in addition to the above series, the wonderful 
Met-Vick A.C. Values for working off the electric 
light supply. 

Ask your dealer for a copy, or send to 

METRO-VICK SUPPLIES LTD. 
(Proprietors: Met ropoli tan- Vickers Electrical Co. Ltd.) 

155, Charing Cross Road, 

LONDON, W.C.2. 

SHÔPTH 

mur-vick 
VA LVE S e 

A3 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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SYNCHRATIllà 
another exclusive featuréeó; 

Ç.-Dx1k1 
VARIABLE CONDENSERS 

To the man> merits of Cyldon Condensers is 

now added yet another outstanding feature 
which has met with instantaneous success. 
The t' Synchratune " system provides gang control with 
the added advantage of individual adjustment of the 
aerial and H.F. stages from the front of the panel. The 
condensers are mouhted on a strong aluminium chassis 
which requires two holes only for panel mounting. The 
bakelite drums protrude through a beautifully finished 
bakelite escutcheon plate with recessed window, through 
which is shown scales reading 0-180'. 

PRICES: 
List No. 2T3 Twin *0005 £2 7 0 

„ 21'3 „ *0003 £2 
„ 3T3 Triple '0005 £3 12 
„ 3T3 „ *0003 £3 9 
Escutcheon Plate and Drums 
are of Standard Black Finish, 
but Walnut, Oak, Mahogany 
or Rosewood can be supplied 

at 5f- extra. 

Cyldon tt Synchratune '• Con— 
densers can be substituted to 
advantage in all receivers using 
two or more tuning condensers. 

SYDNEY S. BIRD & SONS, LTD. 
Cyldon Works, Enfield Town, 
Telephone • Middlesex. Telegram, 
Enfield 2, >71-2. " Capac it y,Enbeld • 

(.,••1•11 Ad. 

"Whisper and I shall hear" 

The 

"GARDNER' 
PERMANENT 
MAGNET 

MOVING COIL 

SPEAKER 
Hitherto many people 
have refrained from 
buying a moving coil 
loud speaker because of the trouble and 
expense of the extra accumulator ne3ded. 
With this powerful new Permanent Magnet type, 
made by a firm who have specialized in the 
manufacture of all types of magnets for many 
years, the most perfect results are obtainable. 
Reproduction with the " GARDNER " Speaker is 
remarkable for its purity and faithfulness. 

6 
SPECIAL POINTS 
ABOUT THIS NEW 

WONDER 
SPEAKER 

1 No accumulator required to 
maintain Magnetic Flux. 

2 Ample adjustment for center 
big cone. 

3 Double suspension o cone. 

4 Twenty Years Guarantee to 
maintain Magnetic Flux 

5 Only one small spanner re-
quired to assemble, which is 
supplied with each set of parts. 

6 Assembled and adjusted by 
anyone in 5 minutes. 

£5-1Z.6 
MANCHESTER RADIO EXHIBITION. 

See these Speakers at Stand No. 117. 
FREE DEMONSTRATIONS DAILY irom Oct. 22nd to Nov. 3rd 

(I p.m. to 9 p.m.), at 260. Dean aaaaa Manchester. 
(Above " The Wireless World" Offices.) 

SHEFFIELD MAGNET CO. 
Broad Lane, SHEFFIELD 

Tel. 20866. 

Mention it, '.' The Wireless World," when writing to advertisers, will ensure proen pi attention. • • 
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lulus 
THE MASTER VALVE HOLDER 
SPECIFIED roglitu llard 

4i,:terieli 
e le/tile 

London Representative:— 

W. J. Holland, 
Room 60, Craven house, 

Kingsway, W.C.2. 

AGAIN Milliard have chosen Lotus Valve Holders for the Master 3. A good 
set demands a good valve holder, and 
Mullard have chosen the best their experts 
could find. The new Lotus Miniature 
Valve Holder is anti-microphonic, almost 
indestructible, and only g" in diameter. 
Phosphor bronze leg sockets and springs 
are all in one piece, all surplus metal 
has been removed between the valve legs, 
and the very finest bakelite mouldings 
have been used. If you are building the 
Master 3 or any other good set make 
sure you buy the new Lotus Miniature 
type Valve Holder. It will make all the 
difference to your set. 

From all radio dealers, price 1/3. 

Other types 1/6 and 1/9. 

torus  
I  ANC 

VALVE MOLDER  
Made by the makers of the Lotus Buoyancy Valve Holder, 

Lotus Vernier Coil Holder, Lotus Jacks, Switches and Plugs. 

Garnett, Whiteley & Co., Ltd., Broadgreen Road, Liverpool. 
Causion 

415 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Have you seen this set? 
have introduced a four-
valve receiving set (as 

illustrated), our special object 
being to design a receiver which 
would obtain really ample loud-
speaker volume over a consider-
able range, without in any way 
complicating the normal opera-
tion of the set. The two dials, 
characteristic of the Peerless 
Receivers, together with the 
switch, afford complete control 
of the set, whilst the batteries 
are hidden in the cabinet. This 
receiver is as simple to operate 
as any single-valve set. The 
circuit arrangements and the 
high-class components ensure 
perfection in the tonal quality 
of music or speech. 

New Catalogue now available free. 

SPECIFICATION. 
I screened grid H.T. Detector 
and 2 L.F. Valves. z resistance 
capacity and z transformer, L.F. 
stages. Aerial, Loud-speaker and 
Batteries (all self-contained) 
Complete with four tested valves 
in highly polished Oak Cabinet. , 
Range approximately 200 miles 
long wave; 30/80 miles short 
wave. 
Accessories: 4 tested valves. r 
2 V. 30 amp. Accumulator. 
zoo v. Dry Cell Battery. 
Dimensions: 18 in. high, 17 in. 
wide, 9 in. deep. 
Weight: 30 lb. 
Retail Price complete with acces-
sories, 

£25 Royalty 
Included. 

New Catalogue now available. 

CALL AT STAND No. 7 MANCHESTER RADIO EXHIBITION. 

THE BEDFORD ELECTRICAL AND RADIO CO., LTD., 
London: 

21, Bartlett's Buildings, 
E.C.4. 

22, Campbell Road, Glasgow: 
113, St. Vincent st., 

BEDFORD. C.2. 

000uikgzmsw/Ntibousoeomsikeezxezwo osmwomé,ienuwemmli 

DUBILIER COMBINED 
f•nÉal 

=era, R.C.COUPLING 
UNIT and 
VALVE 
HOLDER 

Economy of spare, the feature 
of modern set design, is 

effected by using the Dubilier 
Combined R.C. Coupling Unit 
and Valve Holder, either ver-
tically or horizontally. The 
holder may be used for the 
valve which precedes or follows 
the Unit, while both the gild 
leak and anode resistance are 
Dumetohms and detachable. 
Altogether a useful and well 
finished component. 

If unobtainable from your 
dealer, write direct to us 
giving his name and address. 

D UBILER CONDENSERS 

DUBILIER BUILT 
IS BETTER BUILT 

A dut. of Dubiher Condenser Co. (soz3) lid., Ducats Works, Victoria Road, ©185 
N. Acton, W.3. 

HARBROS 

Patent 
EASlrFIX 

TWIN SILK FLEX 
will not kink. 

The perfect Flex 
for Loudspeaker 

Extensions. 

Reduces self - capacity 
losses to a minimum. 

Neat and inconspicuous. 

3/9 per doz yds Pins 2d. per doz. 
If your dealer is oaf of stock. send direct to us. 
Traders please write for souples and showeards. 

Hart Bros. Electrical Mfg. Co., Ltd. 
Queensway, Ponders End, Middlesex 

hon‘: 1 nlle'a 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. £6 
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YOU CAN BET 
TAHREE VALVES 

ED SWAN 
After all, it's what 
the valve does 

that counts! 

The remarkable performance of the famous Ediswan 
R. C. Threesome 1929 Circuits is due to the use of 
EDISWAN NEW HIGH EFFICIENCY VALVES. 

EDISWAN — THE WORLD'S FIRST RADIO VALVE 

41,7 Advertisements for " The Wireless World'' are only accepted from firms we believe to be thoroughly reliable. 
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The New Wonder 
" Nightingale" 

CONE UNIT 
Exactly as fitted to our 
Cabinet Cone Speaker 
Guaranteed to give results 
equal to the most expensive 
Loud Speakers yet made. 

Full constructional de-
tails with each unit. 

GRAMOPHONE 
ATTACHMENT 

Reduced from 326 to 15e. 
solely as an advertisement 
for the famous Bul'phone 
Nightingale Loud Speakers. 
Cobalt Magnet g u teed 
for all time. 

With 4-inch Diaphragm. 

Instantly converts your own 
Gramophone into a full power 
Loud Speaker, giving a wealth of 
pure undistorted volume which must 

heard to be he!ieved 

BU'Y ON 
EASY 
TERMS 

DE LUXE 

50 cash or 5/. deposit 
/ and 22 monthly pay-

ments of 5/-

21 ins. hrgh, SLIM 
14-inch Del: 
hlahogany 
finished, with 
plateo arm 
and Vaud 

Iyar 

each 

seISFACTiCe 

GUNItAtrazD 
or money, 
refunded 

SecuUS' 

10'tfus. 
Speak"' 

Obtainable from your Local Dealer or direct from :— 

BAKELITE 

NIGHTINGALE CONCERT 
SUPREME 
SUPER 

Guaraedeed free from metallic 
resonance. 

60/e odre.EAsiStY TERMS 

monthly payments ot 5!-. 

BIM hLINTE0 ONE 
38. NOLYWELL LANE_ LONDON 

E. C..2 . 

PlIGHTIN ALE SPEAKERS 

OCTOBER 17TH, 1928. 

"The 

Rolls Royce 

of Radio" 

THE 

MARVELLOUS MELVA 
The Set with the Secret 

HERE is a set as different. 
from ordinary wireless 

as the Rolls - Royce from 
the ordinary car. 
You must hear the " Melva" 
to believe it 25 Foreign 
Stations receivable even 
within half a mile of 2L0 and 
all with exquisite quality of 
tone, clearness and power. 

3 
Screened— 

grid 
Valves 

The Metre Circuit is 
entirely new atad is 
different trots any 
.tuer net. In ad. 
dition It is the only 
transportable net 
with 3 screened-grid 
valves, detector and 
pentode. 

The " Melva " enclosed in a luxurious transportable cabinet, 
complete with 3 screened-grid valves, one detector and one 
pentode, price 40 gns. including Marconi Royalty. 
Rialton Portables from 19 gns. 

Write for our Illustrated Brochure. 
27, Old Bond Street, London, \V. t. 

MANCHESTER RADIO EXHIBITION 
STAND 80 

A LT 0 N 
ADI  

"The Rolls Ro-yce of Radio" 

Mention of " The Wireless Wenld," when writing to advertisers, will ensure prompt attenuon. Ad 
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3 very useful BURNDEPT 
Accessories for Gramophone 
and Radio Set • • • 

FOR those wireless enthusiasts who possess a gramophone, and who desire to get the utmost from that ever-popular instrument, the BURNDEPT Electric Soundbox (described below) 
is indispensable. Whilst for all who desire to build sets the other components described are 
quite the best for their respective purposes. Behind each is the BURNDEPT reputation for 
quality, which is a guarantee of excellent results always. 

BURNDEPT ELECTRIC 
SOUNDBOX 

Don't scrap your Gramophone merely because it's rather an old-
fashioned model Bring it up to date with the BURNDEPT Electric 
Soundbox—and it will then give results which you must hear for 
yourself to appreciate. Whether with old records and an old gramo-
phone or with the latest electrical recording on a 1928 model, the 
Electric Soundbox brings out hidden beauties of the music, etc., 
which will delight and astonish you The Electric Soundbox 
definitely improves all gramophone reproduction—however good it 
may be. There is no surface noise with this device, and the tonal 
purity it gives is not excelled by attachments costing three times its 
price. Just try it on your gramophone. 

PRICE £1: 0 : 
ADAPTER. 

For plugging-in to any receiver. 
With 9 ft. twin flexible wire. 

PRICE 

GRAMOPHONE 
VOLUME CONTROL. 
With 2 ft. twin flexible wire for 

connecting to Soundbox 
PRICE 8/6 

BURNDEPT 
H.F. 

CHOKE 

The BURNDEPT H.F. Choke is ideal for shortest wavelengths. It 
has an extremely low capacity (000007 mfds.) and having a high 
inductance of 50,000 mhys., is also suitable for the longest 
wavelengths. 

PRICE 3/6 

BURNDEPT 
WIRE 
WOUND 

RESISTORS 

Suitable for R.C. coupling or lor use in battery eliminators these 
will carry relatively heavy currents continuously. Wound on a 
former which permits of high voltages without danger of break-
down, these resistors are enclosed in a neat bakelite moulding. 
Silent and constant in operation, they are supplied in all values 
from 500 to 250,000 ohms. Neat bakelite containers 2 ft. î ins. 
high. 

PRICES from 4/6 to 17/6 each. 

BURNDEPT 
WIRELESS (1928) LIMITED, 
BLACKHEATH, LONDON, S.E.3. 

Showrooms: 15, Bedford Street, Strand, W.C.Z. 

;•". • >7..,-.7..r,inrike.v. 

A9 Advertisements fur " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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IF you have electric light you are waning money every time y u 
buy an H.T. Battery. Start saving 
mot ey—build an Eliminator rid 
get your current from the mains. 
This free T.C.C. Book shows you 
how to do it. Shows you how 
to build H.T and LT. Eliminators. 
Its clear,concise instructions, aided 
by ciagrats and photographs, are 
easily followed by anyone. 
Serd for it to-day. You will be 
amazed to find how easy it is to 
build your own Eliminator— 
H.T. or L T. 

'rec.° 3-VA LV E ellminumminitnio 

RECEIVER 
with Gramophone Attachment. 
Complete with coils 250 700 
Less Valves 

Post free 1. K. 47'6 
Royalties extra. 

The most wonderful set of the year. 
R.C.—Transformer coupled. No assem-
bling or wiring. Ready for use. Cives 

under favourable conditions. 
in addition to home stations, 

several foreign 
stations on Loud-
speaker. 

Trade supplied. 

Post your order 
early, to avoid dis-
appointment. to 

M. E. Sherwood 
68 Hatton Garden, 14-
London - E.C.1. 

‘11861111111111ffill1111111111111110  

CLIX•LOX 
Clix-Lox Adjustable Wander 
Plug is a complete solution to 
faulty contact caused through 
variations in diameter of H.T. 
Battery sockets 
Clix-Lox adjustable wander 
plugs cut out all risks of 
shorts. They `stay put' in 
any H.T socket and can, if 
desired, be permanently 
locked in position by a turn 
of the insulator. 
NOTE : When airing. screw insu-
lator well down on wiring shoulder. 
Expanding leaf :hould be eased op lo 

ensure suppleness. 
Clix-Lox in 3 colours, Red, Black 

Look jor this Showcase on or Green. 
your Dealer's counter. PRICE 20. EACH, 

CLIX ACCUMULATOR KNOBS 
defy the damage caused by creeping acid, because of 
the patented vaseline trap which ensures clean and 
constant contact, gives purity to reception as well as 
lengthening the life of all accumulators fitted with them. 
Note the special socket provided for a clean, quick 
ccnnection with a Clix-Lox Wander Plug. 
Supplied in Red and Black, PRICE 5d. EACH. 
Extension stems for counter-sunk type of accumulators, 
price Id. each. Supplied in various threads to suit 
most accumula tors 

LECTRO LINX, LTD., 
254 Vauxhall Bridge Road, London, S.W.1. 

e 

L. 

Mention of '' The 'Fireless World," when writing to advertisers, will ensure prompt attention 
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MAGNAVOX Moving 
Coil Loud Speaker. 
These won de rful Loud 
Speakers are designed to give 
perfect reproduction. Order 
one now on our easiest of 
easy terms and enjoy radio 
music reproduced with the 
fidelity of the original while 
you are paying for your 
Magnavox. Send only I 7/8 Balance by ii 

monthly payments 
of 17 8. 

Send for details of the Magna-
vox mounted in a beautiful 
Mahogany Cabinet. 

TO PERFECT RADIO 
EKCO 

H.T. Eliminator.   
A famous product by a famous 
firm. Variable tapping o to 
ITO and z fixed I20. Maximum output 
16 m/a. Foi A.C. Mains, rectification 
by valve. Send only 
Balance in si monthly 

/ o 

payments of Mo. 

CELESTION 
C13 Loud Speaker— 

an instrument combining handsome 
appearance with all-round efficiency. 
Send only 

13/ 
Balance in 9 ir monthly instalments 

of 13/0 

ALL YOUR RADIO NEEDS ON EASY TERMS. Send a list of 
your requirements /or a quotation by return. Expert technical 
service and advice free of charge. 

blegavox III." 
Build this remarkable receiver out of income. 25j Balance by z 
Complete kit of components, including drilled panel gm monthly pay. 
and cabinet. Send only I ments of 25/-. 

Writs for detailed list. 

Ultra Double Action 
Air Column Loud 

Speaker. 
This loud speaker automati-
cally segregates high notes 
from low notes. Two distinct 
units in the one loud speaks -. 
Perfect reproduction over the 
whole range. Full details of 
various models in oui big list. 
Standard model. Send only 
8)3 Balance by It 

monthly payments 
of 8 3. 

Amplion Lion 
Loud Speaker. 

Another new loud speaker 
which created a sensation 

at the Olympia Show. Marvellous re-
production of all frequencies. All 
models available. For the chassis 
only, send only 

11 / Balance - pa,t ii ,its ornthly 

OLDHAM D.C. CHARGER 
& 1U volt KT. Accumulator 
The charger incorporates Westinghouse 
Metal Rectifier under licence. Safety fuse 
prevents overload. The Accumulator is 
one of the finest made. Send only O Balance in 

monthly instalments 
of 10 10 10/1 

RI ARCONIPHONE 
Moving Coil Loud Speaker. 
The latest addition to the range of 
Moving Coil Loud Speakers bears the 
famous name Marconiphone—in itself 
a guarantee of quality. Send only 

Balance in ix 
monthly payments 

of 11/7 1117 

Console Loud Speaker 
Cabinet. 

Handsome polished Console Cabinet in 
mahogany, dark oak or golden oak, in-
cluding bailie board. Send only 8 Jo 
Balance by xi month ly 

payments of 81 

Regentone Mains Units 
Comprehensive range of dependable 
Units for A.C. and D.C. Mains. 
Write for full particulars. 

Write, call or 'phone for everything radio 

PETO.SCOTT CO., LTD 
77, CITY ROAD, LONDON, E.C.I. 
62, HIGH HOLBORN, LONDON. W.C.I. 

Clerkenwell 9408. Chancery 8268. 

POST THIS COUPON 

for our Big List 

Full details of everything Ri-I/o on 
Easy Terms, please. 

• 
NAME  

STREET 

TOWN  

WAVay/zo 

Ge 6083 

SOna AM PLI F I I.: It.1 
are NOT. 

A GOOD TRANSFORMER MERITS ADOPTION. 
The above caption explains just why TELSEN L.F. Trans-
formers are so popular. The demand from Public and 

Trade has been brought about by sheer excellence and 
a reputation for maximum efficiency and value. Entirely 

British and guaranteed 12 months. 

Our Standard model with its many ex-
clusive features reigns supreme as an 
instrument with extraordinary powers 
of amplification without distortion. The 
favourite component of the most ex-
acting enthusiasts. 

  Shrouded and 
with detach— 
able feet. 

"ace ty 
Our smaller model, combining 
compactness, light weight and 
efficiency, specially designed for 
Portabld Sets. Shrouded 
and in ratios 5-1 and 8/6 
3-1. Detachable feet. 

12'6 Made in ratios 
5 — 1 and 3 — I. 

TELSEN ELECTRIC CO., LTD., 
207, ASTON RD., 
BIRMINGHAM. 

'PHONE : CENTRAL 5265. 'GRAMS: " ESCORT, WHAM." 
But TELS 1YI ARR. 

All . Advertisements for " The Wireless Wnrld" are only accebted from firms we believe to be thoroughly reliable. 
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Use PHILIPS 
Rectifying 

Valves 

TYPE 
No. 506. 

TYPE 
No. 451. 

TYPE 
No. .367. 

• 

for all A.C. Mains 
Circuits. 

For Battery Chargers and 
H.T. Supply Units you can-
not do better than select 
your R ec t if y in g Valves 
from the large Philips 
range. 

Type No. 506. 

A Full Wave Rectifying Valve of the 
Vacuum type. This valve handles 
60 ma. rectified current,and is designed 
for operation with a centre-tapped 
Transformer Secondary having 220 
volts R. M. S. available on each 
half of the secondary 12/6 
winding. PRICE •e. 

Type No. 373.  

A Half-wave Rectifier specially de-
signed for use in H.T. Supply Units. 
Has a very low filament temperature 
and the average life Is in I 
excess of 1,000 hours. PRICE 

Type No. 1002. 

Specially designed for H.T. Battery 
Cnarging, will charge up to 60 cells 
(2 volts nominal) at a charginy rate of 
WI amp This valve is of the half-
wave rectifying type, and two could be 
used with a suitable centre-tapped 
transformer, tor charging rates 
usually recommended for H.T. I 2 / 6 
charging. PRICE 

Type No. 367. 

Gasfilled Rectifying Valve, specially 
developed for use by Garages and Car 
Owners for charging storage batteries. 
Fitted as standard -in Philips Battery 
Charger Type 366, offers choice of 3 
outputs, 1.e., 6 amps. at 6 volts. 
3 amps. at 12 volts, and 3 amps. at 
6 volts. Maximum rectitied 
current 6 amps. PRICE 4, •-'/ 

Full details on request. 

Write for complete leaflets of 
all Philips Radio Products. 

PHILIPS 
ealia 

PHILIPS LAMPS LTD., 
Philips House, 145, Charing Cross Road, 

London, W.C.2. 

AMP 
C CUD 

will not harm 
GRARAM-FARISH 

OhmitE 
ANODE RESISTANCES 
An Otimite can be boiled or frozen wifiont affecting its performance, 
but what is more important, it is guaranteed b carry 10 milliamperes 

on voltages up to 500 volts D.C. Tiley are 

pRicE 2'3 
UP TO 
, u MCC 

GRAHAM- FARISH OF BROMLEY KENT 

Alen:Ion of '' The Wireless World," when writing to advertisers, will ensure pomp! attention 
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Short Wave fans 
or Broadcast listeners-
these are your phones  

3 Resistances 
(120, 2,000 & 4,000 

ohms). 

1 Price 

12/6 
F0 R their sensitivity most DX 

workers use Ericsson Supersensi-
tive—for their wonderful response 

to all tonal frequencies the B.B.C. use 
them in their studios to test the quality 
of transmission. 
They consist of two aluminium cased 
double-pole watch pattern receivers 
with a double "Duralumin" headband, 
with 6 feet 2-way best quality flexible 
cord. All terminals enclosed (to prevent 
short circuits). 
Adopted in 1909 as standard by the 
Admiralty and the R.A.F. in 1917. 

At all good dealers or direct: 

ERICSSON TELEPHONES, Ltd. 
67/73, Kingsway, London, W.C. 

IjPERSENSMVE TELEPHONES 

IN BLACK 
& WHITE • 0 

Mr. MOREHEN, of the MOREHEN 

ELECTRICAL LABORATORIES, writes: 

" . . . . both these batteries have been in 
actual use and operating receiving sets FOR 
EIGHT MONTHS. I have had many 
years' experience with batteries of practically 
every known make, both British and Foreign, 
and have no hesitation in certifying that my 
observations are personal and the performance 
of the PERTRIX BATTERIES IS 
FAR BETTER THAN ANY MAKE 
I HAVE EVER TESTED. 

Yours faithfully, 

(Signed) EDWARD MOREHEN." 

(A copy of the complete report will be gladly 
sent on application.) 

THAT IS AN OPINION EXPRESSED IN 

BLACK AND WHITE, AND THE REASON 
FOR THE EXCELLENT PERFORMANCE IS 

THAT IN THE "PERTRIX" BATTERY 

THERE IS 

NO SAL-AMMONIAC, 

THEREFORE, LONGER SERVICE IS OB-
TAINED. THIS IS DUE TO THERE BEING 

NO LOCAL ACTION, 

AND NO CORROSION OF ZINC CYLINDERS. 

OUR LIST P3." FREE ON REQUEST. 
FULLY EXPLAINS THIS. WRITE FOR IT. 

A.F.A. ACCUMULATORS Ltd., PERTRIX Dept. 
120, TOTTENHAM COURT ROAD, LONDON, W.1. 

PE-RTRIX 
lPATENT LONG LIFE DRY BATTERY SETS A NEW STANDARD IN DRY BATTERY PERFORMANCE. 

AI? Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Stand 

Model W.ra for A.C. Mains 
16o v. at 30 mia. 

£7 2 6 
Other models available up 
to 350 v. at roo m/a. 
Incorporating Westinghouse 
Metal Rectifier. 

P P-Peew.T.ILI.Cf 

CAikR,Gt.ièV. 

Permanent Charger with 
Automatic Coupler. 

amp. - - 541— 
a amp. - - 70/— 

Incorporating Westinghouse 
Metal Rectifier. 

7. MANCHESTER RADIO EXHIBITION. 

Send for illustrated descriptive Leaflet. 

Advt. of Regent Radio Supply Coy., 22, Bartlett's Bdgs., 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt ttention. 

DUBILIER 
DUMETOHNI 

A high resistance of special construc-
tion which has many uses and is 
supplied in nine resistance values--"25, 
"5, z, 15, 2, 3, 4, 5, and to megohms. 
Holders are supplied either horizontal 
or vertical. 

If unobtainable from your dealer 
write direct to as giving his 
name and address. 

DUB/I/Be 
aver CONDENSERS um mst 

Advt. of Dahill, Cowden:sr Co. (1923) LId.. Donen Woes. Vicgoria Road, 
N. AOos. 11.3. 

e ¡Si 

PITS 

Write now ior 
lull details of 
this and the 
N.S.F. Rands et 
Quality Com-

ponents. 
Stocked by Harrod, 
Store, and good-

class dealers. 

VALVE 
VET again N.S.F 

leads with this 
wonderful Floating 
Valve Holder, 
which, with its ingenious 
" Plug in and Twist " 
feature, makes valve fitting 
a matter that could be ac-
complished blindfold. The 
selector ring (see arrow) 
automatically selects the 
valve pins and lengthens 
the life of valves. The 
price, quality, and unique 
features make the N.S.F. 
Valve Holder supreme. ASK 
S. W. LEWIS & CO., LTD., YOUR DEALER 

39, Victoria Street, London, S.W.t OR WRITE NOW 
Indian Ageoft : Bombay Radio Co., Boenboy and Colmata. 

PRICE EACH 

1'6 
(complete a• 
Illustrated). 

NIS 'OLDER 

no sT BLINDFoe— ç 
— 

M.B. 

A14 
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EVER READY 

Powerful, clear H.T. supply is an 

absolute necessity for perfect speech 

reproduction, and that need is met by 

the " EVER READY" POPULAR 

PORTABLE. 

Your set will satisfy if you use" EVER 
READY." 

PRICES: 
Portable I. 63 volts 

„ 2. 99 volts 
„ 3. 108 volts 

A POPULAR PORTABLE WI:WIRELESS BATTERReid  

ELECTRICAL PICK-UPS  
Helped by the 16rovett 
Pick-up your radio set 
and loudspeaker will 
reproduce your Gram-
ophone records elec-
trically. Consequent 
improvement of re-
production is amazing. 
Needle - scratch a n d 
extraneous noises are 
eliminated, you can 
control the volume 
from soft to very loud, 
and the music is 
clearer. 

An adaptor (supplied 
free with No. 2) makes 
any alterations to the 
wiring of the set un-
necessary. 

No. I. De luxe model in 
polished aluminium . 

No. 2. Complete with 
Adaptor .. . • 

£4 
28/. 

Supplied by any first-class radio stores. 

The Adaptor. 

Advt. of.;7G.. Brown, Ltd., Western Avenue, North Acton, London, W.3. 
415 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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The Beam Cone Speaker Unit 

Here is a Cone Unit that will stand the closest of 
inspection and lives up to every claim made for it. 

Some of the reasons why the " BEAM" gives finer reproduction are. 
It has a four-pole floating armature. It has heavy magnets. It has sensitive 
and highly ace irate control. All coils are entirely distproof and it is well 

and truly constructed for long and efficient service. 

PRICE 21/- COMPLETE 
with 4' 0" flexible lead for contacts. Every 
" Beam" Cone Unit carries a 12 mouths' guarantee. 

Obtainable from all Dealers, or 

(Ad 

35 FARRINGDON ROAD 

, LONDON :: E.C.1 

BRITISH GENERAL 
AERIAL TUNING UNIT 
means that you no longer need use 
plug-in coils. It covers all wave-
lengths between 250-2000 metres by 
means of a 10-stud tapping switch. 
Reaction is smooth and tuning 
simple. New bakelised former and 
special reversible dial to allow 
of upright or horizontal 
panel mounting. Price 1 8/6 

OCTOBER 17TH, 1928. 

THE H.F. CHOKE 
THE enormous popularity which 

the Watmel H.F. Choke has 
achieved during the last six 

months is due to the wonderful 
efficiency of our system of winding. 
The four accurately balanced sections 
provide a high impedance value and 
offer extremely low self-capacity. 
The effect is that the reaction control 
in a receiver using the Watmel Choke 
is smooth and very critical, enabling 
the maximum volume to be obtained 
without oscillation. 
Be sure and ask your dealer for a 
Watmel H.F. Choke—no other is 
good enough... 

WATILEL WIIIELFSS CO , LTD., 
IMPERIAL WORKS, MGR STREET, EDGWARE. 

leieploone : Edgware te,23. 

The switch you can trust. 
Once you have fitted a 
Benjamin switch in 
your set you can for-
get it. The large con-
tact area provided by 
its two sliding arms 
ensures absolute effi-
ciency coupled with 
long life. Years of 
wear will never de-
prive the Benjamin 
switch of its definite 
snap' action. It is 

the switch that works 
without a hitch—the 
switch you can trust 

, 111C) % 

BELVAKIN 
ELECTRIC LIMITED, 

Brantwood Works, 

Tottenham, London N.17 

Mention of ." The Wireless World," when writing to advertisers, will ensure prompt attention. • A16 
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wilimmillimmummiummummillummummue. 
E MAXIMUM: 
EFFICIENCY 

ON ALL 11•11. 

E WAVEBANDS E 
motimmilimiumninimminiumumuluinie: 

From 20-2,000 Metres 
H. F. CHOKE CURVES 

Skowing the performance af the I.a...co• HFCLeiea 
coinpaiad rah °kW maina 

I-EWCQ1 

.,r7'/7717  
a» aCO 030 POO IZ30 1300 »0 »00 ta» 

WAVE LENGTH METRES 

The above diagram shows the percentage 
Choking effect of the LEWCOS H.F. 
Choke on all wavelengths from 20 to 
2,250 metres, as compared with three 
other popular makes. 
The terminals are arranged one at the 
top and the other at the base of the coil 
to eliminate the risk of additional self— 
capacity in the wiring of the receiver. 
Equip your set with a LEWCOS H.F. 
Choke and get maximum efficiency on 
all wavebands from 20 to 2,000 metres. 

(REGD) 

HIGH FREQUENCY CHOKE 
The London Electric Wire Company and Smiths Limited, 
Church Road, Leyton, London, E.10 

111111i 

11111111 

'Phone 
Walthamstow 2531 

'Grams: 
" Leweos, Phone, 

London." 

1111L 

IlEllil 11111i 

PRICE 

9/ ni 
EACH. 

f0-1^ 

ADVERTISEMENTS. 

ELECTRICAL 

,LGECoPH ON E 

CONDENSERS 

ANGE \\ 

because their scientific design 
introduces no additional losses 
into the tuned circuits, and the 
unique integral slow motion 
device enables precise adjustments 
to be made with dead accuracy 
Easily the finest engineering 
job in the wireless industry 

Reduced Prices 
Square Law 

•0001 .. 16/6 
•0002 .. 16/6 
•00025 .. 16/6 

Straight Line 
Frequency Type 
•0003 .. 16/6 
• 0005 .. 17/6 

Type 
• 0003 .. 166 
•0005 .. 17/6 
•001 26/6 

Log Law 
Type 

•0003 .. 16:6 
•0005 1716 

LGECoPHONE 
«-\ 

LOW LOSS SLOW MOTION 

CON DEP4SERS 
Made in England. 

Sold by all it zreless Dealers. 
Manchester Radio Exhibition 
GECoPHONE Stand No. 50 

Advt. of The General Electric Co., Ltd., Magnet House, Kingsteay, London, W.2. 

A z 7 Adverttsements for " The Wireless World" are only accepted from firms we believe to ve tnurougnly reitable. 
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st TIED 
to .your 

local gl 
station r 

NO longer is there any need to 
depend solely on your local station 

for broadcast music With the wonder-
ful new Cossor Melody Maker you can 
pick your programme from at least 23 
stations. Its knife-edge seleetivity will 
cut out your local station I:ke magic. 
k will bring you superb Radio music 
from practically all Europe. Any one 
can build it in 90 minutes. It's as 
simple as Meccano. You can buy all 
the parts, including the Cossor Valves, 
the handsome meial cabinet, the wire 
and even the tools in a sealed box ready 
for you to start assembly. Your wireless 
«lealer will supply you. Get full details 
of this remarkable Receiver . . . . 

Fill in the 
coupon NOW 

61» 
flit044 ALL EUROpe 

\e with the NEW - 

Cossor 
``frielody Maker" 

ee Advt. A. C. Cossor. Ltd.. Melody Department, Highbury Grove. London. N.5. 
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the miler hand, of course, we recognise, just as we did 
in the case of the Marconi Company, that the owners of 
patents are entitled to a full reward by way of royalties 
from those who benefit by participating in the industry 
which such patents bring into existence. 
We feel very strongly that before the actual trans-

missions from the B.B.C. of still-life pictures begin the 
Postmaster-General should be satisfied that general free-
dom to manufacture and sell receiving apparatus on 
reasonable terms has been established. 

Editor: HUGH S. POCOCK. 

Assistant Editor: F. H. HAYNES. 

Editorial Offices: u6-117, FLEET STREET, LONDON, E.C.4 
Editorial Telephone: City 9472 (5 lines). 
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MANCHESTER: 260, Deansgate. 
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Subscription Rates: Home, 175. 4d.: Canada, 17s. 4d.; 

other countries abroad, t9s. 6d. per annum. 
Entered an Second (lass Matter at New York, N.Y. 

As many of the circutts and apparatus described in these pages are rovered by 
pet, Ms, readers are advised, &fore making use of them, lo satisfy themselves 

Mat they would not be infringing patents. 
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NO MONOPOLY. 

W E have already pointed out to our readers the 
circumstances under which the original broad-
casting organisation in this country was estab-

lished, the Postmaster-General insisting that there should 
be nothing in the nature of a monopoly in the manufac-
ture and supply of wireless receivers, but that all those 
who wished to manufacture should be free to do so on 
reasonable terms. It was this stipulation on the part of 
the Postmaster-General which obliged the Marconi Com-
pany to issue a General Licence under its patents on 
what, at the time, was considered to be reasonable terms 
to those who wished to produce receivers. 

Picture Broadcasting. 

New developments in connection with broadcasting 
require, in our opinion, that the same attitude should be 
adopted by the Postmaster-General. In the case of 
picture broadcasting, which the B.B.C. has undertaken 
to commence very shortly, it would, we believe, be 
unsatisfactory if the manufacture and sale of apparatus 
for receiving these pictures became a monopoly. On 

Television. 

Later on (we do not know yet at what date) we may 
see the same situation arising in connection with tele-
vision. When that time comes the same attitude 
should, we consider, be adopted by the Postmaster-
General, the inventors again deriving benefit from their 
patents, but being prevented from establishing a 
monopoly. 

Wired Wireless. 

We cannot at the moment foresee in what other direc-
tions broadcasting may develop where it may be desir-
able that the same procedure should be adopted, but it is 
highly likely that if wired wireless reaches a stage where 
it can be applied usefully as a means of broadcasting 
or an adjunct to broadcasting, it will be found that 
methods of receiving by this system are covered by 
patents controlled by a limited number of firms or 
individuals, and here, too, the same attitude could be 
adopted in this country in view of the fact that broad-
casting itself is under single control supervised by the 
Government. 

0000 

THE B.B.C. CONTROL ROOM. 
The feeling is very strong that something is amiss in 

the B.B.C. Control Room, and we submit that it is quite 
time that the B.B.C. either produced evidence to refute 
the allegations of unsatisfactory control or else admitted 
that there was something in the complaints and set 
about to effect a remedy. Circumstantial evidence 
seems to be against the B.B.C. in this matter, for it 
would appear from observation that bad control com-
mences quite definitely at certain times in the pro-
grammes, and may cease as abruptly during the same 
evening, suggesting the possibility that not all the indi-
viduals who act as controllers in the B.B.C. Control 
Room are equally qualified. The B.B.C. is always 
ready to listen, particularly where its own interests are 
involved. We hope that these complaints will be 
investigated. 

A 19 
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By W . I. G  

TIERE are probably a number of readers who 
would welcome a really cheap receiver which 
could be constructed for three or four pounds 

(without valves) and which would give 
considerable loud speaker strength on   
four or five stations. No apologies are 
proffered for describing a detector-L.F. 
set, the limitations of which as regards 
selectivity and range are well known to 
the amateur; suffice it to say that with 
this receiver connected to a mediocre 
aerial i4 miles from 2LO, by careful 
adjustment of reaction, 5GB could be 
received on the loud speaker without 
any, interference whatsoever. 
The set when tested ten miles S.E. 

of London received a considerable number of stations 
an the loud speaker, but conditions change so markedly 
in different districts that a conservative estimate of per-
formance is preferred. The volume and quality of the 
local station were quite remarkable; in fact, with a corn-

Everyman's Tvvo.valve Loud Speaker Receiver with Wave.change Switch. 
PAGE, B.Sc. 

mercial cabinet-type moving-coil loud speaker adequately 
loud signals could be obtained to fill a hall of moderate 
size, whilst the signal strength from cone and horn 

speakers was entirely satisfactory. 
That a two-valve set with a conven-

The receiver described in the ac-
companying article incorporates 
only two valves, and is capable 
of giving remarkable volume and 
quality. The change from short 
to long waves is effected by a 
simple switch. The small number 
of components required effects a 
great economy in first cost, which 
will undoub'edly appeal to those 
who desire a very inexpensive set. 

Fig. 1.—The circuit diagram. The values of the components are as follows: 1,1, L2, 
short-wave coil; L,, Long-wave coil; H.F.C., high-frequency choke; CI, 0:0001 mid.: 
Ch 0.0005 mid.; IC:3, 0.0003 mfd.; C , 0.00016 mid, differential; 1121, 2 megobms; 
wave-rhange switch; 82, L.T. switch; T. 3: 1 L.F. transformer; H.T. + I max. 70 volts; 

1I.T. + 2 max. 150 volts; VI, P.M. 4DX (detector); V2, P.M.24 (pentode). 

tional straight circuit should give such 
a large overall amplification is due to 
the advent of new valves. The detector 
(P.M. 4DX) employed has pronounced 
rectification properties and a steep, 
straight portion to its anode characteris-
tic giving a mutual conductance of two. 
The pentode (P.M.24) used in the out-
put position has a mutual conductance 
of over two and, together with its inter-
valve coupling, is equivalent to more 

than two ordinary stages .of L.F. amplification where 
triodes are used. It can safely lie claimed that this re-
ceiver gives a greater output than a similar three-valve 
receiver with detector and two L.F. stages. 
The circuit diagram is given in Fig. r, from which it 

will be seen that provision is made by 
the anti-capacity switch S, for a rapid 
change-over from short to long waves. 
The short-wave coil, L, L., consists of 
58 turns of No. 26 D.C.C. wire wound 
on a sin. paxolin former. This coil is 
actually wound in two halves, with a 
small gap in the centre from which leads 
are brought out to the long-wave coil 
and to the wave-change switch. The 
long-wave coil is centre-tapped and con-
tains zoo turns of No. 32 D.S.C. wire, 
also wound on a sin. paxolin former 
placed with its axis at right angles to the 
other coil. When the switch S, is 
closed, the long-wave coil L3 is short-
circuited and the tuning condenser C, 
(value 0.0005 mfd.) is in parallel with 
the short-wave coil, L, L,. When the 
switch is open the tuning condenser is 
in parallel with the two halves of the 
short-wave coil and the long-wave coil, 
all three of which are in series; the 
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Pentode Two.— 
inductances have been so chosen in value that the usual 
medium and long wavelengths are covered. The switch 
has contacts for a double-pole double-throw action, but 
as only a single-throw is used two contacts remain idle. 
The effect of the short-circuited long-wave coil when 

listening to the short waves is negligible. Coil-winding 
data are given in Fig. 2. The tuning condenser C3 is 
controlled by a slow-motion dial in which the scale moves 

29 TURNS 9P, 26 D.C.0 
PER SECTION 

,  MEDIUM WAVE  

200 TURNS N9 32 D.S.C. 

LONG WAVE 

2.—Coil winding data. The coils are permanently fixed to 
the baseboard by small ebonite legs. 

in the same direction as the control knob—a refinement 
which is undoubtedly desirable. Aerial damping is re-
duced and selectivity enhanced by the series condenser 
C„ the value of which should be about o.000r mfd. for 
the medium wave-band. The clip-in type of condenser 
has been chosen as alteration to slightly higher 
values can be readily made if this is found neces-
sary for the longer wavelengths. 
The reaction scheme employed is of the Hart-

ley variety, where the aerial coil is centre-tapped 
and high-frequency energy is diverted to it from 
the plate of the detector valve by means of a 
H.F. choke (H.F.C.). A new 
type differential three—elec-
trode variable condenser of 
16o micromicrofarads (C4) is 
used to control reaction. The 
rotor of this condenser 
is connected to the 
anode of the detector valve 
and it is so designed that ak 
increase in capacity to pro-
vide more reaction is accom-
panied by an equal decrease 
in capacity to earth. Thus, 
however much capacity is re-
quired for reaction, there is 
a constant capacity across the 
primary of the L.F. trans-
former which should assist in 
giving an even frequency 
response for all degrees of 

t. 21 

angular displacement ot the reaction condenser. The fact 
that the differential condenser always provides a certain 
amount of capacity virtually across the H.F. choke 
tends to increase 
the wavelength at 
which choke reson-
ance may occur, so 
that stability is 
assured up to the 
highest wavelength 
to which the set can 
be tuned. 

Detection is by 
the leaky grid 
method, the grid 
condenser (C3) be-
ing 0.0003 mfd. and 
the leak (R.') two 
megohms. T h e 
latter has connect-
ing wires integral 
with the resistance 
caps and is sus-
pended in the wir-
ing of the receiver. 
Care must be taken 
when soldering the leak not to apply too much heat to 
the leads. Leaky grid detection is used not only for the 
obvious reason that it gives much greater sensitivity on 
distant stations when no H.F. amplification is used, and 
provides a much better reaction control. but because with 
a pentode preceded by a transformer anode bend de-
tection would be almost certain to be underloaded, even 
when the pentode was receiving its maximum permissible 
grid swing. If the single-stage pentode L.F. amplifier 
becomes popular it is quite likely that leaky grid 

e-N 16 
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4.0. INPUT (4.m.s. VOLTS) 

Fig. 3.—The relative sensitivities of 
anode and grid rectification measured 
as their response to the modulation of 
a carrier wave. Above 0.7 volts R.M.S. 
the sensitivity of leaky grid rectlaca-

lion fulls off rapidly. 

Rear view of the receiver. 
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Pentode Two. 
detection with reaction may 
come into its own again, as. 
will be shown by an ex-
amination of the amplitude 
of grid swings applied to 
each valve. An investiga-
tion of the anode volts— 
anode current curve of the 
pentode—reveals that the 
anode volts swing may 
make an excursion beyond 
the linear portion of the 
characteristic, thus restrict-
ing us to about nine volts 
(peak) input grid swing at 
150 volts H.T. A glance 
at the grid volts--anode 
current characteristic — 
may suggest a larger signal 
input as permissible, but 
distortion will result if this 
be attempted. 
From the foregoing it 

will be evident that nine 
volts (peak) is the maxi-
mum signal input that the 
pentode can handle, and, 
being preceded by a three 
to one transformer, the 
voltage developed across 
its primary winding (con-
nected to the detector output) must not be more than three 
volts (peak). The amplification due to the detector valve 
can be considered roughly as the amplification factor of 
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le14. 4.—Dimensions and drilling data for the panel and terminal strip. A = i" diameter; B = 5116" 
diameter; G = 7/32' diameter; = j" diameter countersunk for No. 4 wood sérews; E—r diameter. 

the valve divided by the percentage modulation of the 
carrier wave, which is accepted as 20 per cent. 
Using a P.M.4DX' valve this becomes 15/5 =3, 

  therefore the signal applied 
to the detector grid should 

4  not exceed one volt (peak) 
i.e., o.7 volt R.M.S. Re-
ferring to Fig. 3, which has 
been reproduced from an 
article2 entitled " Anode 
and Grid Rectification," by 
A. L. M. Sowerby, and 

534" examining the relative sensi-
tivities of the two forms of 
detection for a typical 
detector valve, it will be 
seen that from the weakest 
signal up to one of 0.7 volts 
R.M.S. leaky grid detection 
will give a much greater 
output than anode bend. 
With such a limited input 
using anode bend the modu-
lated portion of the carrier 
would be partially applied 
to the non-linear portion of 

-r  

2 72' 

Fig. 5.-111r baseboard layout. The special pentode valve bolder with a fifth contact can be sera 
close to the grid bias battery. 

The P.M.4DX valve with a 
magnification factor of 15 now 

reel;'ch7es 1Pirere.s1,31.111'1Porelv iarch 
21st, 1928. 
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LIST OF PARTS. 

1 0.0005 mfd. variable condenser (Lissen). 
1 Slow motion dial (Lissen). 
1 Differential condenser, 0.00016 mfd. (No. 923, Pye). 
1 Double-pole double-throw new type anti-capacity switch (" Utility," 

W.190/2, Wilkins & Wright). 
I Fixed condenser, 0.0001 mfd. clip-in type and holder (McMichael). 
1 Valve holder (" Whileline," Bowyer Lowe). 
1 Pentode valve holder (" Whiteline" Bowyer Lowe). 
1 L.F. transformer (" Permacore," Mallard). 
1 H.F. choke (Igranic). 
1 Fixed condenser, 0.0003 mjd. (C. D. Melhuish). 
1 Grid leak. 2 megohms (Pye). 
1 9-Vail grid battery, tapped 11 volts (Ripaults). 
1 Pair grid-battery clips (Bulgin). 

Approximate cost (excluding cabinet and the two valves), £3 17s. 6d. 
In the " List of Parts" included in the descriptions ut 7 DE II 'RI...LESS 11 OKI.D receive, are detailed the components actually used uy the 

designer, and illustrated in the photographs of the instrument. Where the designer eonsiders it iatessary that particular components should be used in 
preference to others, these components are mentioned in the article itself. In aU other cases the constructor can use his discretion as to the choice of 
components, provided they are ut equal quality to those listed and that he takes into consideration in the dimensions and layout ut the set any variations 

in the size of alternative components he may use. 

1 On-and-off switch (" P.3," Pionur M2n2facturing Co., Cromwell 
House, Fulw3od Place, W.C.1). 

1 Cabinet, 14x 7x 9in. deep (F. Digby, 9, The Oval, Hackney 
Road, E.2). 

2 Wander plugs; one red, one black (" Springmore," Igranic). 
1 Paxolin panel, mahogany finish, 14x 7 x in. (Wright & Weaire) 
.1 Baseboard, 14 x 9 x 
I Paxolin terminal strip, 14x 11x 13,in. (Wright & Weaire). 
4 Terminals: aerial, earth, L.S.± and LS.— (Eastick). 
2 Paxolin formers, 3in. dia. x 31m, length (Wright & Weaire). 
I oz. 26 gauge D.C.C. wire. 
2 ou. 32 gauge D.S.C. wire. 
1 P.M.4 DX valve (Detector). 
1 P.M.24 valve (Pentode). 

the characteristic, thus introducing undesirable har-
monics. 

In the case where a detector valve of approximately 
20 FL is coupled direct to a pentode output valve by 
the resistance capacity method, then the input to the 
grid of the detector would need to be of the order of 
two volts R.M.S. before overloading of the pentode 
would take place. Such a circuit arrangement calls for 
the use of anode bend rectification to avoid distortion. 
A " Permacore " three to 

one transformer couples the 
detector to the pentode, 
and, as already explained, a 
constant capacity of 160 
micromicrofarads is shunted 
across its primary. The 
latter is wound with silver, 
and the secondary with 
nickel wire, which it is 
claimed gives a frequency 
response curve with a sharp 
cut-off at approximately 
14,000 cycles, avoiding any 
risk of residual H.F. being 
impressed on the grid of the 
pentode. The grid bias 
battery provides nine volts 
negative potential for the 
control grid of the pentode, 
while the screened grid is 
connected to the terminal 
H.T. + 2, which also sup-
plies the anode with the 
maximum potential of 150 
volts. 

If the volume from the 
loud speaker when listening to the local station is over-
powering it is possibre to disconnect the lead from the 
pentode screened grid (the point of disconnection is 
shown at X in Figs. i and 6), and take, say, a ioo-volt 
tapping from the H.T. battery direct to the terminal 
on the valve base, at the same time keeping the anode 

A 23 

at the maximum potential and reducing the grid bias. 
By this alteration the anode current will be about halved, 
although the anode voltage has not been changed, for 
it is the screened grid which has almost sole control over 
the current passing through the valve. 
The emission of the pentode at a small positive grid 

potential is so great that the grid bias must only be 
adjusted when the set is switched off. The pentode 
valve is accommodated in a special valve-holder with 

Plan view of th, receiver. The grid leak can be seen suspended in the wiring. 
'the ss ave—Change switch when raised giv.es short waves. 

a fifth contact for making connection with the terminal 
on the side of the valve base. The L.T. current at 
four volts can be supplied from two quite small cells, as 
the total consumption is only I amp. No rheostats are 
used, and a further economy is effected by avoiding 
terminals for the three H.T. and two L.T. connections, 
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Pentode Two.— 

which are made by flexible leads brought out through 
a hole in the paxolin terminal strip. The L.T. current 
is broken by the switch S2 interposed in the L.T. + 
lead. The anode voltage of the detector (H.T.+r) 
should be about 70. 
Perhaps one of the most striking advantages of this 

two-valve receiver over an equivalent receiver with three 
valves (det. -2 L.F.) is that it not only gives greater 
volume and avoids the necessary components for an 
extra coupling, but also that L.F. oscillation or dis-
tortion due to the resistance of a common H.T. battery 
is almost entirely absent. This is brought about by the 

thus a very real advantage in having only one inter.. 
valve coupling. The effect of internal H.T. battery 
resistance on quality was dealt with in an article' by 
the author earlier in the year, and the danger of incor-
porating twia L.F. couplings without the anode feed 
scheme was explained. 

If very, considerable volume from the local station 
is required with this set a moving-coil loud speaker, 
wound with 2,500 turns,* can be used, but it would be 
desirable to employ choke filter output. 
A careful inspection of the drawings shown in Figs. 

4, 5, and 6, together with the two photographs, reveals 

o 

rIMMIIMM•• 

el 

+LT. 

L.T. 

ET 

0 0 

—H.T. 

o 

Fie 6.—The practical wiring plan. II the lead from L.S.+ la disconnected from X and a connection made from X to about +100 volt, 
H.T., the volume from the loud speaker is slightly decreased while the anode current is halved. 

fact that there is only one intervalve coupling and any 
feed-back is more likely to impede oscillation than to 
assist it. As a test the resistance of a H.T. battery was 
artificially increased to over r,000 ohms, but no 
instability or distortion was noticeable. Contrary to 
this, the very popular three-valve set with two stages 
of L.F. coupling will often howl when the internal 
battery resistance is a little under roo ohms, suggesting 
that incipient oscillation accompanied by distortion will 
probably be taking place with dry-cell H.T. batteries 
not long after they have been put into use; there is 

that the set is extremely easy to construct, so that 
further details are unnecessary. The -hin. paxolin 
panel with mahogany finish gives a pleasing appear-
ance to the set and has the advantage that, if used 
close to the seaside, surface deterioration which might 
result ultimately in leakage, does. not take place.  
$ " Battery Resistance and Distortion." The Wireless World, 

April 25th, 1928. 
4  The Wireless World, September 19th. 1928, page 353.  

This receiver will be available for inspection by readers at 
the Manchester Exhibition, and afterwards at the Editorial 
Offices of this Journal, 116-117, Fleet Rtreet, London, E.C.4. 
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HE output valve in the two-
volt series of Met-Vick (Cos-
mos) valves is the well-known 

SP.18/RR ; the three valves under 
review are designed specifically for 
the H.F. detector and first L.F. 
stages preceding this valve. The 

A.C. resistance .. 58,500 ohms. 
Amplification factor — 28.6. 
Mutual conductance = 0.59 mA/volt. 

(Average values under operating conditions). 

SP.16/B is a high-amplification 
valve designed for R.C.C. coupling, 
the SP.16/G a medium amplifica-
tion valve for H.F. or L.F. work, 
and the SP.16/R, a general-purpose 
valve for leaky grid detection or 
L.F. amplification. 

All three are designed to run off 
a two-volt accumulator, and the fila-
ment consumption is in each case 
of the order of 90 milliamperes. The 
filament is of the vertical " hairpin " 

A. 25 

The SP.16 Series 
of 2=volt 

Met=Vick Valves. 

type, the two sides being parallel 
and close together. The top sup-
porting wire is insulated from the 
filament by a dipping process, and 
is earthed to one leg of the filament 
by a thin wire to prevent undesir-
able capacity effects. The remain-
ing electrodes are assembled on the 
well-known " short-path " prin-
ciple. 

A typical valve of the SP.16 series. 

The valves are only " gettered," 
and the untarnished interior surface 
of the " getter " indicates that they 
are pumped hard before the 
" getter " is flashed. On test not 

the slightest trace of softness, as in-
dicated by reverse grid current, was 
found. 

SP.16/B. 
Rated rhoracterixtic8 :— 

A.C. resistance ... 70,000 ohms. 
Amplification factor 35 
Mutual conductance 0.5 mA/volt. 
Max.H.T. ... 120 volts. 

Although the amplification factor 
of the tested specimen was less than 
the makers' rating, this was compen-
sated for by the lower AC resist-
ance, so that the mutual conduct-

6 
COSMOS S P 1 Sr 

FILAMENT 
0 095 AMP AT 2 V. 

-7 -6 - 5 

GAIO VOLTS 

if 

o 
o 

8 
40  

30 11 

20 

I 10 

A.C. resistance .. = 20,800 ohms. 
Amplification factor 15.4. 
Mutual conductance — 0.74 mA volt. 

(Aversge values under operating condiUons). 

ance was reasonably in agreement 
with the figure quoted. 
The valve is well suited for L.F. 

amplification with resistance-capa-
city coupling, or as an anode bend 
detector followed by resistance coup-
ling. The makers state that no grid 
bias is necessary under amplifying 
conditions. This is made possible 
by the high amplification factor, 
which implies an extremely small in-
put, and the fact that grid current 



• 

• 53c Mirmileg 
VoTlld 

OCTOBEI‹ I7tii, r.228. 

Valves we have Tested.— 

does not start until the grid is nearly 
volt positive. Thus with zero 

grid bias an input amplitude of 
volt is permissible corresponding to 
about 30 volts on the grid of the 
succeeding valve, which is more than 
most power valves are capable of 
handling. In practice, therefore, the 
input is likely to be considerably 
below i volt, and the makers' re-
commendation of no grid bias can be 
carried out with a wide margin of 
safety. To obtain zero grid bias, 
of course, the grid circuit is returned 
to L.T. minus. 

SP.16/G. 
Hated characteristics :— 

A.C. resistance ... 17,000 ohms. 
Amplification factor 15.4 
Mutual conductance 0.95 mA/ bolt. 
Max. H.T. LW volts. 

This is a good general-purpose 
valve, and is specially recommended 
by the makers for transformer coup-
ling (H.F. or L.F.). A greater in-
put amplitude is permissible than in 
the case of the SP.16/B, but grid 
bias is not really essential until the 
H.T. reaches 120 volts. The anode 
current under working conditions at 

three representative H.T. voltages is 
as fidlows 

Anode Current. 
H.T. Grid Bias. (mA). 
60 o 1.25 
90 0 2.65 

. 120 -14 2.95 

The valve makes a good detector, 
and is particularly suitable for leaky 
grid rectification followed by trans-
former coupling. 

COSMOS SP 16/R 

FILAMENT 
— 0092 AMP AT 21/1 

2 

-le -14 -12 -10 -8 -O -4 -2 0 

GRID VOLTS 

o 
2 

50 

40 
o 

30 

20 

10 

A.C. resistance . - 12,500 ohms. 
Amplification factor 8.0. 
Mutual conductance 0.64 mA volt. 

(Average values under operating conditions). 

SP.16/ R. 
Rated characteristics:— 

A.C. resistance ... 10,000 ohms. 
Amplification factor 9.0 
Mutual conductance 0.9 mA /volt. 
Mai H.T. ... 100 volts. 

The permissible input to this valve 
is greater than either of the pre-
ceding valves, and grid bias is ad-
visable for all H.T. values above 
6o volts. In the particular valve 
tested, grid current did not start 
until the grid was 1.2 volt positive+ 
This means that an amplitude (peak) 
1.2 volt higher than the grid bias 
can be applied to the grid without 
distortion. The following grid bias 
settings are recommended :— 

Anode Current. 
H.T. Grid Bias. (mA). 

60 1.75 
80 -3 2.4 
100 -44 3.0 

It should be noted that the H.T. 
should not exceeel zoo volts. 
The valve makes a good L.F. am-

plifier and leaky grid detector, and 
is successful as an oscillator in super-
heterodyne receivers. 
The price of all three types is 

ros. 6d. 

LETTERS TO THE EDITOR. 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Elitor, " The Wireless World." Direct House, Tinter Street, E.0.4, and must be accompanied by the writer's name and address. 

COIL WINDING. 
Sir,—I have read with interest, in your current issue, an 

article on coil winding by " A. L. M. S." Far and away the 
best method of applying an effective brake to a spool of wire is 

to use the following method. 
Rig up some sort of holder as 

suggested, and then provide 
yourself with a strip of smooth 
cloth, one end of which has been 
sewn up to form a loop. In this 
loop place any convenient 
weight, such as a short length 
of brass rod, and let the cloth 
be of a width to just fit in be-
tween the wooden ends of the 
spool. Pin the end of the cloth 
above the spool in such a way 
that it laps round an arc there-

cLovia of. Thus the tension can be in-
creased or diminished by using 
a greater or smaller weight and 
a very fine control over the ten. 
sion is possible; in addition, the 
tension does not become greater 
as the spool becomes used up, 

as is the ease with many braking systems. 
It is, of course, the common way of applying an even tension 

to paper in reels and to prevent over-running, as in paper coat-
in, etc., but I can assure you it is; in addition, admirable for 
pod winding. THOS. P. MIDDLETON. 
London, N.W.6. 
October 3rd, 1928. 

WEIGH T 

• TO 
WINDER 

THE MEGA VOX THREE." 
Sir,—I wish to convey to you my grateful thanks for having 

evolved such an excellent receiver as the " Megavox " recently 
described by you in The Wirelees World. 
The receiver is all that you claim for it, and after having 

built literally hundreds of sets, it is refreshing to find one 
which meets all needs. I thought your "Everyman Four" 
was the highest limit in set construction, but for sheer efficiency 
the " Megavox " is supreme. What I like about The Wireless 
World (which I have taken regularly for five years) is that it 
does not stoop to the horrible habit of dishing up old circuits 
clothed in new component parts, and which are obviously put 
forward to sell some particular line of goods. 
The Wirelees IVorld have never made extravagant claims about 

their receivers. The most honest and genuine help to wireless 
enthusiasts lies always been my idea of your, paper. 
With my best wishes for the welfare of.00r paper, which 

I think I shall call " Honest John " from now onwards. 
Leeds, H. L. LEVITT. 

October 1st, 1928. 

NEXT WEEK constructional détails will be 
given of a highly sensitive receiver with two 
screened.grid valves. By means of switching 
both wave ranges are covered; the H.F. ampliz 
fication is remarkable, being in the order of one 

thousand. 
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I US the slope that matters 
Slope means everything to you as a listener. It is 
the real indication of the "goodness" of a valve. 
The steeper the slope the greater the goodness. The 
new Mazda Nickel Filament Valves have a steeper 
slope characteristic than any other valves of corres, 
ponding types, and are therefore better valves. 
You can prove this yourself by giving them a test 
.They are made in 16 types-2, 4 & 6 volts. 

Ask for the valves with 
the Nicle( Filcment. They 
cost no more than ordinary 

valves. 

NICKEL FILAMENT 

VALVES 
The British Thomson-Houston Co. Ltd. 

3039 

£27 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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The new R.I. & Varley 1928-29 Catalogue is 
divided into five sections. Section A deals 
with complete Receivers, Gramophone Elec-
trical Reproduction Apparatus, and Battery 
Eliminators. Section B is devoted to Retro-
active Tuners, Slow Motion Dials, Reactive 
Anode Units, Aerial Transformers, H.F. 
Transformers, and P.M. Detectors. In Section C 
will be found particulars of our R.C. Coup-
lers, Anti-mobo. H.F. Choke, Wire-wound 
Resistances, Rheostats, Potentiometer, and 
Volume Control. Section D deals with L.F. 
Intervalve Transformers and L.F. Chokes. 
Section E gives details of our Eliminator 
Components. 

It's worth writing for that particular section 
(or sections) in which you are interested, for 
every one of them contains new and up-to-
date lines, all of which bear that stamp of 
QUALITY for which R.I. & Varley products 
are famous throughout the length and breadth 
of the country. 

If you were unable to come to the National Radio 
Exhibition at Olympia, don't forget that we are 
showing at the Manchester Radio Exhibition, 

STAND 61. 

THE MARK OF BETTER RADIO VánileY, 
Kirigsway House, 103 Kingsway, Tondo'', 11'.C.2. Telephone Holborn 5303. 

Mention " The Wireless World, — when writing to advertisers, will ensure prompt attention. 
A2 S 
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Events of the Week 

SOLVING THE NAME PROBLEM. 
A proud and enthusiastic listener has 

just informed the American National 
Broadcasting Company that his newly 
arrived son has been christened Radio. 

000 o 

ROYAL WIRELESS. 

The value of wireless in the wilds is 
evidently recognised by the Duke of 
Gloucester, who included a multi-valve 
receiver in his kit when he left Nairobi 
a few days ago on his 3,000-mile hunting 
expedition across Africa. 

0000 

PROVISIONAL WIRELESS LICENCES. 

Monthly wireless receiving licences are 
now issued by the Swiss Telegraph 
Administration. In an official announce-
ment it is stated that the object of the 
new system is to enable owners of new 
receiving sets to test them thoroughly 
before applying for the ordinary annual 
licence, which costs 15 francs. 

0000 
WIRELESS POWER TRANSMPSSION 

TESTS. 

Experiments in the wireless transmis-
sion of power are reported to be in pro-
gress at Birmingham. University, the 
particular object of the testa being the 
provision of power for tramcars. It is 
not intended to transmit power over a 
great distance but simply to eliminate the 
present mechanical trolley link between 
car and conductor rail by jhe substitu-
tion of high-frequency waves. A 20,000-
cycle Poulsen arc is being used, the 
receiver power being converted by a 
mercury arc rectifier. 

coo o 

SINGLE HIGH-POWER STATION 
FOR I.F.S.? 

In opening the Dublin Wireless Ex-
hibition last week, Mr. M. R. Heffernan, 
Parliamentary Secretary to the Free 
State Minister for Posts and Telegraphs, 
said that the ambition of the authorities 
was to bring reception within crystal-set 
range of the greatest possible number. 
The best method would be to set up a 
high-power station to serve the whole 
country, but there were technical difficul-
ties to be faced. It was hoped, said 
Mr. Heffernan, that a scheme would soon 
be laid before the Dail for the future 
development of broadcasting in the Irish 
Free State. 
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in Brief Review. 

U.S. BROADCASTING AND THEATRE 
COMBINE. 

Considerable interest has been created 
over the announcement that the Radio 
Corporation of America has purchased an 
interest in the Keith Albee Orpheum In-
corporated. The latter organisation con-
trols one of the largest chains of variety 

MADE IN ENGLAND." A picturesque 
view of the Linz relay station, which has 
been constructed by the British Marconi 
Co. and is the first of its type in Austria. 

theatres in the United States, and it is 
understood that R.C.A. intends linking 
up these theatres with the broadcasting 
network. 

000c 

WANTED: AN INVENTOR. 

A Hull correspondent, who states that 
his neighbour is a good chap but rather 
too fond of getting volume from a wire-
less set, asks for suggestions for making 
the thin dividing wall soundproof. 

PILLOWS AS PHONES. 

The wireless installation at the Leasowe 
Children's Hospital, Liverpool, is 
equipped with " Pillowphones," which 
enable the children to enjoy broadcast 
programmes without the use of head-
phones. 

0000 

PROPOSED NEW TELEVISION 
SOCIETY. 

A Television Society is proposed for 
the Walthamstow district. Persons in-
terested are asked to communicate with 
Mr. H. J. Sarson, lion. secretary of the 
Walthamstow Amateur Radio Society, 
" Halcyon," Garner Road, E.17. 

0000 

OVERHEAD POWER LINE FATALITY. 

A jury in Montreal has issued a verdict 
holding the municipality of Lakeside, 
Ontario, criminally responsible for the 
death of Mrs. Joseph Legault, who was 
electrocuted in the act of switching off 
the light while wearing headphones. 
Experts at the inquest agreed that a 
municipal 2,000-volt power line, with 
which the aerial came in contact, was too 
near the house. 

000 0 

TELEARCHICS AT SEA. 

Distant wireless control has been re-
duced to a fine art by members of the 
crew of the destroyer " Shikari," which 
directs the misfortunes of the target ship 
" Centurion." During gunnery manœuvres 
of the kind conducted last week in the 
Atlantic the "Sliikari" steams at a 
respect f nl distance behind the target 
ship, controlling its movements in accord-
ance with instructions from the officer in 
command of operations. 

000 0 

WIRELESS ON HUNGARIAN TRAINS. 

A wireless listening point for each pas-
senger is one of the travel comforts which 
the Hungarian State Railways hope to 
provide in the near future. In a special 
train which will make its first run at the 
end of this month, each seat in all classes 
will be fitted with headphones, passengers 
being charged a fee of 3d. or 4d. for the 
privilege of listening. The broadcast re-
ceiver will be housed in a special compart-
ment nnder the care of a qualified 
operator. 
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YORK RADIO SHOW. 

The York and District Radio held a 
successful wireless exhibition from 
Wednesday to Saturday last. Local 
wireless firms were well represented, and 
a number of exhibits were provided by 
members of the society. 

0000 

A CABINET QUESTION. 

Shall we some day have wireless sets 
which cannot be mistaken for anything 
else? Our contemporary, The Cabinet 
Maker, answers in the affirmative. " The 
significant and characteristic form of the 
wireless cabinet," says that journal, 
" has not yet been evolved. Whatever 
is done now is almost certain to suggest 
a likeness to something else, and it will 
take a good deal of time to develop a 

BRITISH APPARATUS IN AUSTRIA. The Marconi transmitter at Ling which has 
a power of I} kW. The station, which is crystal—controlled, relays the Vienna pro— 

grammes for the benefit of crystal users in Upper Austria. 

structural design as characteristic, say, as 
the form of a grand piano, which never 
looks like anything but what it is. But 
the cabinet makers are fully alive to re-
quirements, and will no doubt in the 
future produce something which even the 
electrician will be able to recognise as 
typical and tasteful." 

0000 
SECRET WIRELESS IN A FOREST. 

The discovery by the French police 
of a secret wireless transmitter in a 
forest cottage at Eze, near the Italian 
frontier, is reported by a correspondent 
of The Times. Keeping watch at mid-
night, the police arrested an Italian 
named Alessandro Pertini, a lawyer and 
a prominent anti-Fascist, who had several 
times been convicted in Italy of political 
offences. In the cottage were found a 
telephony transmitter with a range of 
200 miles, a receiver and a telegraph set, 
together with a number of incriminating 
documents. The aerial was cleverly con-
cealed in the trees. 

THE RADIO WORLD'S FAIR. 

One of the most colourful events of the 
Radio World's Fair, writes our New 
York correspondent, was the coronation 
of Miss Lita Korbe, a city girl, as Radio 
Queen of America for 1928-29. Sixty 
thousand square feet of floor space in 
Madison Square Garden were converted 
into a gaily decorated salon. More than 
a million dollars worth of apparatus were 
on show, many models being exhibited 
for the first time to either trade or 
public. 
Amateur set builders were also able to 

exhibit their work, and for the set em-
bodying the highest quality of set build-
ing a gold medal was awarded by the 
management. 
The first authentic radio wedding, with 

the minister in one place, the music 

" piped" from another, and the bridal 
couple in still a third took place on the 
Friday night before the close of the 
show, and was broadcast through 
station WGBS. 

0000 

ERRATUM. 
It is regretted that an error occurred 

in Fig. 1 on p. 492 of our last issue in 
the article on the use of the screened 
valve as a detector. The ordinate should, 
of course, be read in microamps, not 
tnilliamps. 

0000 

THE BEETHOVEN PORTABLE. 
Messrs. The Montague Radio Inven-

tions and Development Company ask us 
to correct a mis-statement, which we 
much regret, on p.473 of our issue of 
October 3rd, in which the ownership of 
the Beethoven Portable Wireless set was 
assigned to the Enterprise Manufacturing 
Co. Although the Beethoven set was 
shown on the Enterprise stand at 
Olympia, there is no connection between 
the two firms. 

TRANSMITTERS' NOTES 

General Notes. 
Mr L. A. C. Lawler tells us that his 

station G bLR is now crystal-controlled ; 
he is working in particular on 10 metres. 

0000 
Mr. J. W. Mathews, G 6LL, is trans. 

'flitting every night at 23.00 and on Sun-
days at 14.30 G.M.T. on 10.21 metres, 
crystal-controlled. 2FN, Mr. F. Rod-
man, is co-operating with him in these 
tests, and reports will be welcomed by 
either station, as they wish to collect as 
much data as possible regarding recep-
tion on this wavelength. 

0000 

Short-wave Stations. 
Our readers will recollect that, from 

time to time, we publish lists of short• 
wave stations transmitting regularly on 
wavelengths below 100 metres. In view of 
the many changes in call-signs and 
wavelengths that may become necessary 
when the new Regulations under the 
Washington Convention come into force, 
the present does not seem a suitable time 
for publishing a new list, as so many par-
titulars will probably be changed next 
January. We are, however, constantly 
revising our records, and hope that our 
next list will be as complete and reliable 
as it is possible to make it. 

0000 

We shall cordially welcome any authen-
tic information which will enable us to 
add to and correct our existing records. 
The data required being wavelengths, 
call-signs, owners of stations, and nature 
and times of transmissions, i.e., tele-
graphy, telephony, broadcasting, time sig-
nals, etc. Verification of the wavelength 
generally employed is most desirable; 
this is sometimes a difficult matter, as 
many short-wave stations are experiment-
ing with different wavelengths to dis-
cover which is most suitable, and this 
fact may account for the contradictory 
information we sometimes get from dif-
ferent listeners about identical stations. 
The number of short-wave stations is 
now so great that it is obviously impos-
sible for our own staff to keep an accurate 
and completa track of all of them. 

0000 

Japanese Transmitters. 
The nine stations licensed in Japan, 

whose call-signs are JXAX to JXIX, are 
restricted to 38 metres, the use of the 20-
metre waveband being prohibited. 

0000 

New Call•signs and Stations Identified. 
2CA C. E. Palmer Jones, 150, fouis Hill Ave., 

Cricklewood, N.W.2. (Change of address.,) 
23IW H. T. M. Wallis, " Roseland," Bucklehury), 

Reading. 
6WIC (ex 2BAS), K. C. Wilkinson, 113, Half Moon 

Lane, Herne Hill, S.E.24, transmits on 
23 metres. 

6AX (ex 2BCM), A. L. Clare, 15, Macmillan SL, 
Rochdale, Lancs. Transmits on 160 metres 
and welcomes reports. 

6DG D. C. Gattiker," Mon Desir," Borchert-, Wood, 
Elstree. 

2A11,1111 C. 1. L. Dixon, Middlefield, Wreeclesharn, 
Farnham, Surrey. 

2AOK H. Heath, Beechwood, Stow-on-the-Wold, 
Glos. 

2BBR S. C. Keville, 6, Ferule Park Mansion; 
Crouch End, N.B. (Change of address.) 
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BARCELONA (Radio Barcelona), Call EAJ1 (844.8 
metres) : kW.-41.0,- Exchange Quotations. 6.10, 
Sestet Selections: Overture to La Dame Blanche 
(Boieldieu); Selections from La Noche de Reyes. 
(Serrano); Pizzicattiel3allet (P. Fauchey) ; Slow Waltz, 
The Bird and the Rose (Cl. Worsley); Selection from 
Le Roi d'Ys (Lalo). 8.30, French Lesson by Prof. 
Martin. 9.0, Chimes, Weather Report, Exchange 
Quotations and News. 9.10, Orchestral Concert: 
March, Gudrun (Siede) ; Selection from Jugar con 
fuego (Barbieri) ; Delicadeza (Soler) ; Serenata 
(Dvorak) ; Polonaise in II Flat (Schubert) ; Overture 
to Titus (Mozart). 10.0, Programme relayed from 
Madrid, EA 7. 

BERGEN (370.4 metres) ; 1.5 kW. -6.0, Programme 
for Children. 6.30, Falk for Girls. 7.0, Orchestral 
Selections. 7.20, Recitation by Mr. Torvald Tu. 
7.50, Topical Talk. 8.0, Talk: Norwegian Literature 
from the Reformation to the Times of Holberg and 
Bellmann. 8.30, Pianoforte Recital: Selections 
(Schumann), (a) Aufschwung, (b) Wartun; Selections 
(Chopin), (a) Two Waltzes, (b) Etude; From the 
t'arnival (Grieg) ; Minstrels (Debussy) ; La Fontaine 
(Hurund; Hungarian Rhapsody, No. 0 (Liszt). 
9.0, Weather Report, News and Time Signal. 9.15, 
Dance Music. 11.0 (approx.), Close Down. 

BERLIN (Kanigswusterhausen) (1,250 metres) ; 40 kW. 
-3.0, Shorthand Dictation by Fritz Westermann. 
3.30, Talk by Joh. Lubahn. 4.0, Programme from 
Hamburg. LO, Dr. W. Peiser, Talk: The Labour 
Press and Its Readers. 5.80, Elementary Spanish 
Lesson. 5.65, Herr Ohrmann, Talk: Bruckner. 
6.23, Dr. Eberhard Preussner, I alk: Modern Litera-
ture. 7.0, Programme from Leipzig. 9.0 (approx.), 
Progranune front Tozhaus. 

BERLIN (Vozhaus) (484 metres) ; 4 kW.-9.10 a.m., 
Market Prices. 9.15 a.m., Weather Report, News and 
Tinte Signal. 10.0 a.m., Programme of Gramophone 
Records. 10.30 a.m., Exchange Quotations. 
11.55 a.m., Time Signal. 12.80, Weather Report and 
NeWS. 1.0, Programme of Gramophone Records. 
2.0, Exchange Quotations, Agricultural Report and 
Time Signal. 2.46, Dialogue. 3.30, Concert: Overture 
to Der Erste Glückstag (Auber) ; Selection from 
Dalibor (S.netana) ; Boston-Serenade, Let Us Dream 
(Robrecbt); Klingender Trama .(Percy); Selection 
from The Merry Peasant (Fall) ; Lied Ohne Worte (de 
Michell); Adagio Biargio (Mascherond ; Selection 
from Les Cloches de Corneville (Planquette); Liebes-
szene (Hallander); Intermezzo, Bonzos Stelldichein 
litrome); Concert-Tango, Expressionen (Brasse); 
followed by Announcements. 5.30, Talk by Leopold 
Lehmann. 6.0, Herr Erich Koch, Talk: Metal Aero-
plane Construction. 6.80, Wolfgang Schwarz, Talk: 
Problems of the Preservation of Peace. 7.0. " Die 
Deutschen Kleinstadter," Comedy in Four Acts 
(Kotzebue), followed by Weather Report, News, Time 
Signal, Sports Notes and Dance Music. 

BERN (411 metres) ; IS kW.-8.29, Time Signal and 
Weather Report. 6.31, Emil Balmer, Talk: Rambles 
in Tessin. 7.0, Tessin Programme: Choral and 
Mandoline Selections and Recitations. 8.95, News and 
Weather Report. 9.0, Orchestral Concert. 9.85, 
Dance Music. 11.0 (approx.), (-lose Down. 

BRESLAU (32.2.6 metres) ; 4 kW.--5.0, Peer Lhot, 
Talk: The Baroco Period and Ourselves. 5.20, 
Esperanto Lesson by Alfred Hanschke. 5.30. The 
Interview with Director-General Beelzebub (Arnold 
Hahn) by Peer Lhot (Elocutionist). 6.25, Shorthand 
Lesson. 8.50, Natural History Talk by Prof. Oskar 
Meyer. 745, Concert with Prof. Miguel Llobet 
(Guitarist): Spanish March, Los Bandcrillos (Vol-
patti) ; Guitar Selections, (a) Torre Bermeja (Albéniz) 
(b) Granada (Albéniz), (c) Selection from Amor Brujo 
(de Fella), (d) Fandauquillo (Torroba) ; Paso-doble, 
El Gallito (Lope); Guitar Selections, (a) Dense 
Espagnole (Granados), (b) Argentinian Dance, Vidala 
(Brogue), (c) Catalonian Dance, Corranda (Grau), 
(d) Bresilian Dance (Lobos) ; Lustige Szene (FM k); 
East Prussia (Lan); Unterrn Kruschebaurn (Egger-
Sell); Der Sport (Lau); followed by Programme 
relayed from Gleiwitz (329.7 metres): Whistling 
Selections, (a) Romance from Mignon (Thomas) 
(b) Grüss Mir Mein Wien, from Countess Maritza 
(Kalman); Cinema Organ Music (arr. Wellos); 
Hawaiian Song, Island of Dreams (Richards) ; Sag's 
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SATURDAY, OCTOBER 20th. 

All Times are reduced to Greenwich 

Mean Time and are p.m. except 

where otherwise stated. 

Ihr beim Tanz; Der Hanschke (arr. Kardel) ; De 
Brill (Lau) ; De Scherbelei (Lau); Da staunt matt 
(de laye)- Nu schlagt dreizehn (Lau) ; Der Pogg 
(Mabu) ; Das Schwein (Bink) ; Theodor, Du konunst 
mir komisch vor: Fox-Trot (Scheele). 9.80, Dance 
Music. 11.0 (approx.), Close Down. 

BRUNE (441.2 metres) ; 3 kW. -4.30, Talk. 4.46, 
German Transmission. 5.16, Weekly Report. 8.0, 
" The Tales of Hoffmann "-Opera (Offenbach), front 
the National Theatre. 9.0, Programme front Prague. 
9.25, Concert by a Tzigane Orchestra, relayed from 
Bratislava (300 metres). 

BRUSSELS (508.5 metres) ; 1.5 kW. -6 0. Dance 
51usic :rout th d Armenonville Tea Rooms. 5.80, 
Orchestral Concert front the Cafe Metropole. 
Elementary English Lesson. 6.26, Advanced English 
Lesson. 6.45, Concert from the Café Metropole 
(continued). 7.0, Gramophone Selections. 7.80, 
" Radio-Chronique." 8.15, tale Concert; Topical 
Talk during the Interval. 10.15, News and Close 
Down. 

BUDAPEST (556.6 metres) ; 20 kW-4,0, Reading 
by Alexius Mathe. 4.35, Concert. 6.46, Gustav 
Wilhelm, Talk: English Railways. 6.20, Talk on 
the Occasion of the 25th Jubilee of the King's Theatre, 
by Edmund Lazar, Director of the King's Theatre. 
8.0, Concert by a Military Band. 9.10, Tinte Signal, 
News, Results of the Trotting Races and Weather 
Report, followed by Tzigane Music, relayed from the 
Grand Hotel, Hungaria. 

DUBLIN, Call 2RN (819.1 metres) ; is kw-1.30 
Weather Report and Gramophone Selections. 7.20, 
News. 7.80, Poem Recital by Frank Fay. 7.45, 
Irish Lesson by Seamus O'Dnirinne. 8.0, Popular 
Concert: The Augmented Station Orchestra, (a) 
Calm Sea and Prosperous Voyage Overture, (b) In 
a Nutshell Suite (Percy Grainger) ; Bass Solos by 
Glyn Eastman; Orchestral Selection from Tosca 
(Puccini); Violin Solos by Fred Brought; Ballet 
Music from Hamlet (Thomas) ; Bass Solos by Glyn 
Eastman; Orchestral Selections, (a) The Bees' Wed-
ding (Mendelssohn), (b) Dance of the Tumblers; 
Violin Solos by Fred Brough; Orchestral Selection; 
Waltz, Telegramtne (Strauss). 9.80, A Revue by 
J. O'Sheehan and Company. 10.16, The Station 
Orchestra. 10.80, News, Weather Report and Close 
Down. 

EINDHOVEN. CALL PCB (31.4 metres). 5 kw 
(approx.). 7.40, Concert relayed from the Amsterdam 
Concert Hall. ; Marche Militaire (Schubert); Egmont 
Overture (Beethoven) ; Fantasia on Manon (Masse-
net),• Souvenir de Chopin (Bocce); Selections from 
Les Errinnyes (Massenet); Overture to Tanuhauser 
(Wagner). 

FRANKFURT (428.6 metres) ; 4 kW.-3.81), Veen! 
and Orchestral Concert: Overture and Song from Die 
Fledermaus (Joli. Strauss) ; Pesther Walzer (Lanner); 
Potpourri from La belle Helene (Offenbach) ; Song 
front Orpheus in the Underworld (Offenhach) ; Selec-
tion front Fatinitza (Suppé); March from Die Grafen-
berger (Gung'1). 6.10, Reading by O. W. Studtmann. 
5.45, Wireless Correspondence. 813, Shorthand 
Lesson by Georg Kalis. 6.45, Dr. Herzfeld, Talk: 
Modern Youth as the Beginning of a New Social I.ife. 
7.15, Cinema and Cinema Music Fifteen Years Ago 

Introduction, Illustrations, Guessing Competition 
followed by " Men and Masks "-Play (Grativogl), 
relayed front nand (252.1 metres), and Dance Music 
from Vozhaus. 11.30 (approx.), Close Down. 

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4 
kW.-9.15 a.m., News. 10.0 a.m., Programme of 
Gramophone Records. 11.10 a.m., Weather Report. 
11.15 a.m., Exchange Quotations. 11.30 a.m., Concert 
relayed from Hanover (297 metres). 11.45 a.m. (in 
the Interval), Shipping Forecast. 11.55 a.m., Time 
Signal. 12.10, News. 1.60, Exchange Quotations. 
2.30, Book Review followed by Talk by Hans Friedrich 
Blunck. 3.0, Labour Exchange Report. 8.16, Talk 
by Prof. Arthur Kutscher. 3.40, Talk by Karl Minor. 
4.0, Concert by the Scarpa Orchestra and the Lute-
singer Niels Siirnsen : Potpourri of Folk Songs (Lens); 
Songs, (a) Verschütt (Ltins), (b) Meiner Larne bunte 
Bander (Ulrich-Siirnsen), (c) Minnelied (Reuter-
Sernsen), (d) Der Page von Hochburgund (Münch-
hausen-Groitssch), (e) Der Spuk (1..ins-Sarnsen); 
Potpourri of Marching Songs (Larcher); Songs (a) 
Mein bladel hat einest Roseninund (b) Die Auser-
wahlte, (c) Gedanken sind frei, (d) Der Sang (st vers-
chollen, (e) Ich gehe meinen Schlendrian; Potpourri 
of Students' Songs (Kohlrnann). 6.0, Programme 
relayed from the large Glockensaal in Brearen, with 
the assistance of Prof. Ed. Wester and the Bremen 
Cathedral Choir: Fantasia for Organ (Bach) ; Choral 
Selection, Singet dein Herr em neues Lied (Bach); 
Addresses; Choral Selection, Fest und Gedenk-
sprüche (Brehm) • Passacaglia for Organ (Bach). 
7.30, "Fidelio "-Opera (Beethoven), followed by 
News, and Programme Announcements. 9.80 
(approx.), Cabaret Concert. 

Hums« (1,071 metres) 5 laV.- 11.40 
Police Announcements. 12.10, Concert of Trio 
Music. 1.40, Concert relayed from the Tuschinski 
Theatre, Amsterdam. 8.10, Talk and Italian Lesson. 
4.40, French Lesson. 5.30, Concert; Overture to 
Lysistrata (Lincke); Major and Minor (Schreiner) ; 
Waltz, Diamantenregen (Waldteufel) ; Selection from 
No, No, Nanette (Youmans); Chin Chin Blues 
(Thurban); Finale; in the Interval, Time Signal. 
6.3), German Lesson. 7.24, Police Announcements. 
7.40, Programme arranged by the Workers' Radio 
Society. 10.10, Concert relayed from the Royal Picture 
House Amsterdam. 11.15 (approx.), Close Down. 

Hums (340.9 metres) ; 4 kW.-Transmits on 1,870 
metres from 5.40 p.m. 12.10, Concert of Trio Music. 
2.40, Programme for Children. 5.10. Gramophone 
Selections. 6.40, English Lesson. 7.10, Lesson in 
Dressmaking. 7.40, Talk by Prof. Kaag. 8.0, Orches-
tral and Choral Concert from Kaatsheuvel : Baritone 
Solos, Talks by M. Besouw, Mayor of Kaatsheuvel 
and Father Glaudemans; Recitations. 

JUAN-LE3-PINS (Radio L.L.) ($44 metres) ; 1.5 hW.-
1.(1, Concert, 8.30, Medical 'Falk, Cookery Notes, 
Talk for Women by Mine. la Comtesse de Tremeuge 
and Concert. 

RALIMDCORO (1,680 metres); 7 kW.-Programme 
also for Copenhagen (337 metres) -6.80 a.m., Morning 
Gymnastics. 10.0 a.m., Weather Report. 10.15 
a.m., Educational Talk. 2.0, Children's Corner. 
2.30, Instrumental Concert. In the Interval, Recitation 
by Poula Bondesen. 5.20, Talk. 6.50, Weather 
Report. 6.0, News and Exchange Quotations. 6.15, 
1 tine Signal. 6.30, Georg Borup, Talk: The Great 
Copenhagen Fire of 1728. 7.0, Chimes from the Town 
Hall. 7.2 (approx.), Concert of Old Dances: Old 
French Dances (Schemer), (a) Bourrée, .(b) Sarabande, 
(c) Minuet, (d) Gavotte, (e) Musette; Old British 
Dances (de Witt), (a) Pop Goes the Weasel, (b) Irish 
Washerwoman, (c) Speed the Plow, (d) Miss MacLeod's 
Reel; Old Dances of North-West Jutland, (a) Kron-
prinsens March, (b) Vals, (c) Den 101e jydske, (d) 
Oksekov, (e) Sekstur, (1) Kehraus. 8.0, News. 8.15, 
Reading by Aage Brandt. 8.46,Concert of Light Music: 
Overture to Princess of Trapezunt (Offenbach); 
Waltz from The Sleeping Beauty (Tchaikovsky); 
Tratunerei for Strings (Schumann); Fantasia on 
English Melodies (Schumann); Rustle of Spring 
(Sinding) ; Serenata di baci (Michell); Gavotte from 
Das susse Martel (Reinhardt) ; It's a long way to 
Tipperary (Judge and Williams). 145, Dance Music, 
1.1.0, Chimes from the Town Hall. 1115 (aPPrei), 
Close Down. 



Programmes from Abroad.-
ICATTOWITZ (422 metres) ; 10 kW.-3.0, Programme 
of Gramophone Records. 4.10, Music Lesson by F. 
Sachse. 4.35, Children's Letter Box. 5.0, Pro-
gramme for Children. 6.0, Announcements. 6.30. 
Dr. T. Dobrowolski, Art Talk: Monuments in Silesia. 
6.55, Agricultural Report. vs, Talk by Mr, K. 
Zienkiewicz. 7.80, Programme from Warsaw. 
Time Signal, VS'eather Report and News. 9.30. 
Dance Music. 

KAUNAS (2,000 metres) ; 7 kW.-4.4.6, Talk. 5.30, 
Announcements. 6.0, Weather Report and News. 
8.16, Programme Announcements. 6.39, Programme 
from the National Theatre. 

LAIITI (1222.8 metres) ; 35 kW.-4.1), Orchestral 
Concert: March (Heuer) ; Viennese Waltz (Benatzky); 
Ein Fest in Aranjuez (Demerssemann); Spanish 
Dance (Saint-Saüns); Selection from The Circus 
Princess (Kalman). 6.15, Talks. (1.0, Violin Recital. 
6.20, Talk. 6.40, Orchestral Selections: Overture to 
The Merry Wives of Windsor (Nicolai); Caprice 
Italienne (Tchaikovsky). 7.10, Recital of Songs. 7.80, 
Orchestral Selection, Moldau (Smetana). 7.45, News 
in Finnish and Swedish. 8.15, Dance Music. 9.0 
(approx), Close Down. 

LANGENBERG (488.8 metres) ; 20 kW.-Programme 
also for Air-La-Chapelle (400 metres), Cologne (283 
metres), and Minister (250 metres).-1/.10 a.m.. 
Gramophone Selections. 12.5, Vocal and Instrumental 
Concert: Slavonic March (Tchailcovslcy); Overture to 
Benvenuto Cellini (Berlioz) ; Concert-Waltz in E 
Major (Moszkovsky) ; Four Songs; Variation on a 
Gluck Theme (Tovey) ; Standchen, Op. 17, No. 2 
(Strauss) ; Serenade, Op. 25 No. 1 (Zilcher) ; Germais 
Dances (Reger). 1.30, Hinte for the Housewife. 
2.44 Talk on Wireless by Arnold Steelier. 3.0, Richard 
Went, Talk: Rhenish Workdays and Holidays in 
Literature. 3.80. Programme from Unigswaster-
bonsai'. 4.0, Talk for Women by Fri. Mundorfi. 
4.80, Elementary English Lesson by Prof. Hase. 
4.46, Vocal and Orchestral Concert: Festival Over-
ture (Glazounoll); Songs with Orchestral Accom-
paniment, (a) Morgen (R. Strauss), (b) Verführung 
(R. Strauss), (c) Weylas Gesang (Wolf) ; Four Slavonic 
Dances, Nos. 9, 10, 11 and 12 (Dvorak). 5.30, Prof. 
Honigsheitn, Talk: The Social Significantte of the 
Youth Movement. 8.15, Talk for Workers by Dr. 
Karl 1Vurzburger. 6.40, Dr. Otto Kirster, Talk. 
German Cathedrals. 7.0, Variety Programme followed 
by News. Sports Notes, Business Announcements and 
Dance Music. 12.0 Midnight (approx.), Close Down. 

Lupin (885.8 metres) ; 4 kw.-8.3o, Orchestral 
Concert. 4.45, Wireless News and Talk. 5.20, Weather 
Report, Time Signal and Labour Exchange Report. 
5.39, Programme from Keenigewusterhausen. 6.0, 
Rector Greet Talk: Psychology. 6.80, Talk by R. 
Gerber. 7.0, Recital of German Folk Stings. 720. 
Concert: Folk Songs for Vocal Quartet; Pianoforte 
Selection Op. 32 (Zilcher). 9.0, News, Sunday Pro-
gramme Announcements and Sports Notes. 9.30, 
Dance Music relayed from Vorhaus. 

MADRID (Union Radio), Call EA J 7 en metres) ; 
3 kW.-7.1), Chimes and Exchange Quotations, 
followed by Sextet Music: Selection from Frauen-
fresser (Eysler) ; Suite Op. 98 (Dvorak) ; Interlude 
by Luis Medina. 8.0, Sextet Selections of Dance 
Music. 8.25, News. 9.416, Market Prices. 10.0. 
Chimes, followed by Selection from " Pepe Conde" : 
Musical Play (Vives) and News. 12.30 a.m. (approx.) 
(Sunday), Close Down. 

IMAM, Call 1511 (549 metres) ; 7 kW.-8.30, Time 
Signal, followed by Concert of Quintet Selections: 
Overture to The Merry Wives of Windsor (Nicolai); 
Selection from Adrienne Lecouvreur (Cilea) ; Love 
Song (Sammartini) ; Spanish Caprice (Pennell Mal-
vezzi) Fourteenth Rhapsody (Liszt). 4.0, Exchange 
Quotations. 429, Programme for Children. 4.45, 
Agricultural Report and News. 7,15, Time Signal and 
Announcements. 7.86 Time Signal. 7.87, C. Vidusso, 
Talk: Verdi, with Pianoforte Illustrations. 7.45, 
News. 720, Vocal and Instrumental Concert from the 
Works of Verdi ; " Sei tu ? " (Sodini) by F. .51. 
Martini (Elocutionist). 925, News. 10.0. Orchestral 
Concert from the Hotel Majestic Diana. 10.45 
(approx.), Close Down. 

MOTAL A (1,880 metres) ; 30 kW.-Programme also 
for Stockholm (454.5 metres), Baden (1,190 metres), 
Getteborg (416.5 metres), Mann) (269.9 metres), 
Ostersund (720 metres), Sundsvall (545.6 metres).-
6.15, " Uppságningen," Play (Thomson). mg, 
Pianoforte Recital : Barcarolle (Liadov) ; Melody in 
E Major (Rachmaninoff) ; Etude, Op. 2 (Seriabine) ; 
Alburnblatt, Op. 45 (Scriabine) ; Polka (Merwolff). 
7.0, Programme relayed from 08teborg: Folk Music, 
Popular Ballads and Tales. 8.0, Topical Talk. 8.15, 
News and Weather Report. 8.45, Dance Musk:. 
U.0 (approx.), Close Down. 
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NAPLES, Call INA (333.8 metres) ; 1.5 kW.-8.45, 
Weather Report and News. 8.60, Variety Selections. 
3.58, Chamber of Commerce Report. 4.0, Concert: 
Orchestral Selection, Intermezzo, Syren Song (Billi); 
Serenata (Becce) ; Soprano Solo, 0 dolce meraviglia 
(Tosti) ; Orchestral Seection, Romance (Grurnfeld); 
Soprano Solo, Strana ,Tirindella ; Orchestral Selec-
tion, Potpourri from A Waltz Dream (Strauss); 
Soprano Solo, Madonna Renzuola (Donandy) ; Orches-
tral Selection, -Intermezzo, Un idillio (Krome); 
Soprano Solo, Spanish Serenade (Buzzi-Beccia); 
Orchestral Selections, .:a) Intermezzo, Fior di neve 
(Bertelli), (b) Gavotte, Mignonne (Billi). 4.30, Time 
Signal. 4.86, Foreign Report. 7.20, Wireless Notes. 
7.80 Announcements. 7.40, Time Signal. 7.46 News. 
7.48, Harbour Notes. 7.50, Recital by. the Chorus of 
the San Carlo Theatre. 9.0, " The Telephone," Drama 
(de Lords), followed by " Cure by Homeopathy," 
Comedy (Zambalda; in the Interval: Topical 
Review. 9.55, Calendar, followed by Programme 
Announcements. 102, Dance Music, relayed froin the 
Trocadero Restaurant. 10.80 (approx.), Close Down. 

OSLO (OILS metres) ; 1.5 kW.-Programme relayed 
by Fredrikatad (434.8 metres), llamar (555.6 metres), 
Notadden (411 metres), POrsgrund (500 metres) and 
End= (448 metres).-6.0, Programme for Children. 
8.15, Weather Report, News and Agricultural Report. 
6.80, Talk: The Copenhagen Fire of 200 Years Ago. 
7.0, Time Signal. '720, Programme from Hamburg. 
9.0, Weather Report ard News. 9.16, Topical Talk. 
9.30, Dance Music front the Grand Hotel. 10.30 
(approx.), Close Down. 

PARIS (Ecolé Supérieure), Call FPTT (468 metres, ; 
0.5 kW.-8.30, " Radio Journal de France." 8.0, 
Sports Notes and Announcements, followed by Tem-
perance Talk, News, Tinte Signal, Weather Report and 
Dance Music from the Coliseum de Paris. 12.0 Mid-
night (approx.), Close Down. 

PARIS (Eiffel Tower), Call FL (2,650 metres); 5 kW.-
5.45, " Le Journal Parlé." 7.10, Weather Report. 
7.80, Concert: Espada (Albéniz) ; Suite funambu-
lesque (Busser) ; Lite heureuse (Chabrier) ; Joyeuse 
Marche (Chabrier) ; La I egende du papillon (Colomb) ; 
Rêverie sous les palmes (Duhamel) ; Prelude to the 
Fourth Act of Aphrodite (Erlanger) ; Le mariage des 
roses (Franck) ; Lied (Franck) ; Aubade sentimentale 
(Fourdrain); Danse Latine (Fourdrain) ; Spanish 
Dance (de Falla) ; Berceuse (Gaubert) ; Cantiques 
d'amour (Georges) ; Deuxième Suite rourcienne 
(Jacquet) ; La ville morte (Korrigold); La Habanera 
(Laparra); Harmonie du soir (Lacuna; Premier 
nocturne (Pierné) ; %erase (Richepin); Marche 
burlesque (Cadou). 

PARIS (Petit Parisien) (3402 metres) ; 0.5 kW.-
8.45, Gramophone Selections, Talk, News and An-
nouncements. 9.0. Concert: Overture to Le Roi l'a 
dit (Delibes) ; Selection from Véronique (Messager), 
Finale from the Fourth Symphony in B Flat (Beet-
hoven) ; Concert, on B Flat for Bassoon and Orchestra 
(Mozart); Ballet Music from Rosamunde (Schubert) ; 
Liebestraum (Liszt) ; Finale from the Ballet front 
Philemon and Bauds (Gounod) ; News during the 
Inters ais. 

PARIS (Radio-Paris), Call CFR (1,750 metres) ; 6 kW. 
-12.30, Concert of Gramophone Selections: Chirp, 
Chirp, by Fred Rich and his Orchestra; Waltz, 
Ramona, by Ben Selvin and his Orchestra; Are You 
Lonesome To-night? by Layton and Johnstone; 
Cavaquinho (Milano) ; L'Invitation au voyage 
(Duparc), by Mine. Croiea; Air from Faust; Violin 
Solo, Tambourin chinois (Kreisler) ; Pianoforte Solos, 
Preludes Nos. 4, 5 and 6 (Chopin) ; Overture to The 
Mastersingers (Wagner) ; Norwegian Dances (Grieg) ; 
News ha the Interval. 1.50, Market Prices and Religious 
Information, 3.45, Dame Music; News in the In-
terval 8.0. Agricultural Report. 8.15, Talk, arranged 
by the Union des Gran des Associations Françaises, 
Market Prices and News. 8.30, Concert, arranged by 
" Le Matin " : Berceues modernes; Melodies; 
Symphony Concert ; News in the Intervals. 

POSEN (344.8 metres) ; 1.5 kW.-11.0, Talk. 6.55. 
English Lesson by Dr. Arend. 9.50, Talk for Women, 
by Muse. Sabina Swidzinska. 7.10, Finance Report. 
7.30, Concert. 9.0, Timc Signal, News and Weather 
Report. 9.20, Miscellaneous items. 9.40, Dance 
Music from the Carlton Restaurant. 11.0, Concert, 
arranged by Maison Philippe. 1.0 a.m. (approx.) 
(Sunday), Close Down. 
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PRAGUE (348.9 metres); 5 kW.-4.30, Programme of 
Talks. 4.50, Agricultural Report. 5.0, German 
Transmission. 6.1), Programme from Skew. 9.0, 
Time Signal and News. 9.25, Concert by a Tzigane 
Orchestra. 

ROME, Call 1R0 (447.8 metres) ; 3 8W.- 7.10, 
Sports Notes, News, Exchange Quotations and Weather 
Report. 7.26, Topical Talk and Time Signal. 7.45. 
" L'Enfant prodigue "-Opera (Debussy), followed 
by " 1 Dispettosi Amanti"--Comedy (Parent); in 
the Interval, Review of Art and Literature, Fashion 
Talk, and Selections from "William Tell"-Opera 
(Rossini). 9.40, News and Close Down. 

SCHENECTADY, Call 2XAD and 2XAF (21.96 and 
31.4 metres) ; 30 kW.-12.0 Midnight, Statler's 
Petutsylvanians, directed by Johnny Johnson, from 
New York. 12.30 a.m. (Sunday), Concert from the 
Hotel Sagarnore, Rochester. LO to 4 a.ra., New York 
Relay. LO a.m., Musical Programme. 1.80 a.m., 
"The Park Bench." 2.0 a.m., Variety Programme. 
3.0 a.m., American Tobacco (Lucky State) Pro-
granune. 4.0 a.m., Time Signal and Dance Music 
from the Hotel Ten Eyck, Albany. 5.0 a.m. (approx)., 
Close Down. 

sTarguouL (1,299 metres); 5 kW.-7.80, Weather 
Report and Time Signal. 7.40, Orchestral Concert: 
Scheherazade-Symphonic Poem (Rimsky-Korsakoff); 
Song; Ballet from Hérodiade (Massenet). 0.0. 
News and Close Down. 

gruiTuaRy (979.7 metres) ; 4 kW-3.35, Concert. 
5.0, Time Signal and' Weather Report. 5.15, Talk 
by Prof. Krebs, relayed from Freiburg (577 metres), 
6.46, Lesson in Book-keeping by Dr. Wolff. 6.15. 
Art Talk by Paul Westheim. 8.45, Sports Notes. 
7.0, Ballad Recital by Kate Graber, followed by 
" Stage and Boards" Concert under the direction of 
Carl Struve: Overture to Fiddle (Beethoven); 
Russian Romance, Pray for me (Machotin); Die 
liebe, goldene Meisterm (Steinbrecher); Russian 
Cradle Song (Irving Berlin) ; Overture to Pique Dame 
(Suppé); "The City lies in Darkness "-Wireless 
Comedy (Auerbach) ; Waltz from The Czardas Prin-
cess (Kalman); Drei arme, kleine Madel (Kollo); 
Du, ich halt hn Arm dich feat (Grün); 1Vozu erschuf 
der liche Gott denn bloss das Herz (Stransky) ; Weine 
nicht (Brawnier); Stindig und süss (Stofford); 
Humorous Selections; March, Frobsinn (Sleds); 

Pavillon. 
followed by News and Dance Music from the Excelsior 

TOULOUSE (Radiophonie du Midi) (afn. metres): 3 
kW.-12.415, Concert. 8.0, Exchange Quotations 
and News. 8.80, Concert: Orchestral Selections, 
(a) Overture to The Mountebanks (Gamine), (b) The 
Ride of the Valkyries (Wagner), (c) La Feria (Lacóme), 
(d) Schlittschuhlaufer (Waldteufel), (e) Waltz, 
Estudiantina (Waldteufel); Mandoline and Guitar 
Selections. (a) The Millions of Harlequin (Drigo), 
(b) Prelude (Rachmaninoff), (c) Un peu d'amour 
(Saesn), (d) Gavotte Louis XIII (Uncke); La vie 
heureuse (Schrammee); Orchestral Selections from 
Faust (Gounod). 10.0, Argentine Tangos. 10.15, 
North African News. 10.25 (approx.), Close Down. 

VIENNA din and 517.9 metres) ; 1.5 and 15 kW.-
4,46, Programme for Children. 5.15, Reading by 
Fritz Delius, Tristan and lsolde. 6.15, Chamber 
Music • String Quartet, Op. 109 (Reger). 7.6, 
"Hanneles Honmelfahrt "-Dream Poem in Two 
Acts (Gerhart Hauptmann), followed by Orchestral 
Concert: Comedy Overture (Fall) ; Serenade from 
The Millions of Harlequin (Drigo); Waltz, Aus den 
Bergen (Job. Strauss); Selection from 1 it-1%nd 
(d'Albert) ; Albumblatt (Wagner) ; Dodge/chit:Men-
Character Sketch (Gillett) ; Ballet Music from Faust 
(Gounod) ; Waltz, Weana Madl'n (Ziehrer) ; Selec-
tions from Joli. Strauss' Operettas (Schlügel); March 
(Kemeter), followed by Photo Telegraphy Trans-
mission. 

vim on metres) ; 1.5 k W.-3.10, News in Lithu-
anian. 3.30, Talk for Women by Mme. Ela Blinder. 
3.45, News. 4.10, Gramophone Selections, 4.35, 
Talk relayed from Warsaw. 0.0, "L'Aveugle," 
Wireless Comedy (Halina Hohendlingeri. 5.45, News. 
6.0, art 1 alk by Prof. Jules Klos. 11.30, Talk relayed 
from Warsaw. 6.56, News, followed by Gramophone 
Selections. 7.30, Concert, Time Signal, News and 
Dance Music relayed from Warsaw, 

WARSAW (1,111 metres) ; 14) kW.-3.9, Programme 
of Gramophone Records. 4.10, Geography Lesson, 
by me, M. sjisek. 4.35, Talk. 5.0, Programme for 
Children, relayed from Craoow. 6.0, Miscellaneous 
Items, followed by Announcements by the Polish 
Horse-breeding Association. 8.30,' Radio-Chronique" 
by Dr. M. Stepowski. 6.55, Market Report. '7.5, 
News. 7.30, Concert of Light Music; in the Interval, 
News in French. 9.0, Time Signal, Aviation Notes 
and Weather Report. 9.5, News, 9.80, Police 
Announcements and Sports Notes. 9.30, Dance Music. 
10.30 (approx.), Close Down, 
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Programmes from Abroad.-
BAINIZLONA (Radio Barcelona), Call EAP (844.8 
metre ; 1.5 kW.-1L0 a.m., Chimes, relayed from 
the Barcelona Cathedral, followed by Weather Report 
for Europe and Weather Forecast for North-East 
Spain, and Aviation Route Repart. 1.30, The Iberia 
Trio in a Programme of Light Music; Gramophone 
Records in the Intervals. 2.45 to 8.0. No Transmission. 
8.0, Market Prices. 8.10, Concert by the Barcelona 
Wireless Orchestra and Vocalists; in the Interval, at 
7.0, Weekly Agricultural Talk, arranged by the 
Catalonian Agricultural Institute at Saint Isidro. 
8.40, Sports News. 9.0 (approx.), Close Down. 

BASLE (1,010 metre') ; 1.5 kW.-Programme relayed 
from Bern. 7.0, Programme from the Basle 
Munster: Schubert Festival; the Munster Choir, 
conducted by Rudolf Maser; Mass in A Flat Major 
(Schubert). 9.0 (approx.), Sparts Notes, News Bulletin 
and Weather Repart. 9.16 (approx.), Close Down. 

ItagaRg (370.4 metres) ; 1.5 kW.-0.30 a.m., Relay 
of Church Service and Sermon. 11.80 a.m., Weather 
Forecast and General News Bulletin. 4.0, Concert. 
7.0, Concert by the Station Orchestra. 7.60, Current 
Topics. 8.0, Pianoforte Recital by Trygve Stangeland : 
Sonata, Op. 13 (" Pathetic") and Sonata, Op. 27, No. 2 
(Beethoven). 9.0, Weather Report, Late News 
Bulletin and Time Signal. 9.15, Dance Music. 11.0 
(approx.), Close Down. 

BERLIN (Ktinigswusterhausen) (1,250 metres) ; 40 kW. 
-7.55 a.m., Chimes, relayed from Potsdam. 8.0 a.m., 
Recital of Music, relayed from Foshan', followed by 
Relay of the Cathedral Chimes. 10.15 a.m. (approx.), 
Instrumental Concert, relayed from Foshan.. 2.30 to 
8.25, Three Talks on Agriculture, relayed from Volhans. 
4.0, Selections of Light Music, relayed from Vozham. 
620, Talk. 6.0, Talk, followed by Relay from another 
German Station. 9.15, Late News Bulletin. 9.30, 
Dance Music. 11.80 (approx.), Close Down. 

BERLIN (Voxhaus) (484 metres); 4 kW.-7.55 
Chimes, relayed from the Potsdam Garrison Church. 
8.0 a.m., Vocal and Instrumental Concert, followed by 
Chimes, relayed from the Berlin Cathedral. 10.15 a.m., 
(approx.), Concert of Instrumental Selections. 2.30 
Practical Hints for Farmers. 2.45, Market Reports for 
the Week. 2.55, Talk: The Care of Animals. 4.0 to 
5.0, Light Music, followed by Advertisements and 
Talks. 7.15 (approx.), Orchestral Concert. 9.15, 
Weather Report, Time Signal, Sports Notes and Late 
News Bulletin. 9.80, Dance Music. 11.30 (approx.). 
Close Down. 

BERN (411 metres) ; 1.5 kw-9.30 a.m. to 10.30 a.m., 
Religious Address. 12.0 Noon, Time Signal and 
Weather Repart. 12.5, Orchestral Concert. 8.30, 
Talk, relayed from Basle, Dr. Paul Lang: Swiss 
Alpine Poetry. 7.0, Relay from Basle. 9.0 (approx.), 
Sports News, General News Bulletin and Weather 
Report. 9.15, Orchestral Concert. 9.35 (approx.), 
Close Down. 

BRESLAU (322.8 metres); 4 kW.-Programme 
relayed by ("Weitz (329.7 metres). 10.0 a.m. (approx.), 
Catholic Recital of Choral and Instrumental Selec-
tions and Address. 1.0, Guessing Competition. 
1.85, Chess Problems. 2.0, Children's Corner. 2.80, 
Agncultural Notes, followed by Talks and Music. 
7.U. Concert of Military Music. 9.0, Late News 
Bulletin, followed by Programme of Music. 11.0 
(approx.) Close Down. 

BRONX (441.2 metres) ; 3 kW.-8.0 a.m. Conceit. 
9.0 am., Agricultural Talk. 9.80 a.m., Talk. 10.0 
a.m.. Orchestral S.lections. 11.0 a.m., Instrumental 
Concert. 5.0, Transmission for German Listeners. 
8.15 (approx.), Programme of Music. 9.0, General 
News Bulletin, relayed from Prague, followed by 
Music. 

BRUMES (508.5 metres) ; 1.5 kW.-5.0, Relay 
from the Tea Room of the Palace Hotel, Brussels; 
Dance Music by the Orchestra. 8.0, Children's 
Programme by the Clowns Bonzo and Sylvia of the 
Theatre des Enfants. 6.80, Concert by the Station 
Trio. 7.30, " Le Journal Parlé de Radio-Belgique." 
8.15, Orchestral arid Vocal Concert. 10.15, Late News 
Bulletin. 10.80 (approx.), Close Down. 

BUDAPEST (558.8 metres) ; 20 kW.-8.0 a.m., 
News from the Press followed by Beauty Notes. 
9.0 a.m., Relay of Church Service. 11.15 a.m. 
(approx.), Concert. 220, Talk for Fanners, arranged 
by the Ministry of Agriculture. 3.15 (approx.), 
Children's Corner. 4.15, Concert. 9.30, Relay of 
Music by the Pertis Tzigane Orchestra at the Hotel 
Britannia. 10.80 (approx.), Close Down. 

COLOGNE (288 metres) ; 4 kW.-Programme also 
for AM-la-Chapelle (400 metres), Langenbmg (488.8 
metres), and Minster (250 metres).-715 a.m., Musical 
Selections. 7.35 a.m. to 7.55 a.m. Lesson in Esperanto. 
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8.0 a.m., Morning Recital of Music and Address. 
10.0 a.m., Talk on the German Language. 10.35 a.m., 
Talk for Farmers. 10.65 a.m., Music Talk with 
Illustrations. 18.0 Noon, Orchestral Concert. 2.0, 
Talk on Literature, followed by Talk on Chess. 8.30, 
Orchestral Concert. 8.0 (approx.), Transmission for 
Workers. 7.0, " Der Freischutz," Opera by Weber. 
Musical Director: Herr Kuhn; Renderings by the 
Zimmemiann Choir, followed by Late News Bulletin, 
Sports Notes and Dance,Muslc. 11.0 (approx.), Close 
Down. 

CORK, Call OCK (400 metre.); 1.5 kW.-&80, Vocal 
and Instrumental Concert, with Violin Solos by 
Fred Brough. 11.0, Weather Report and National 
Anthem. 1115 (approx.), Close Down. 

CRACOW (588 metres) ; 1.5 kW.-9.15 a.m. to 10.45 
a.m., Relay of Morning Service. 11.0 L. to 11.10 
a.m., Fanfare, relayed from the Church of Notre Dame, 
Time Signal and Weather Forecast. 7.0, Relay of 
Fanfare from Notre Dame. 7.16, Sports Notes. 7.80, 
Concert of Light Music, Songs and Selections from 
Operettas, Pianoforte renderings of Modern Dance 
Tunes, and American Grotesques. 9.0, Programme 
relayed from Warsaw. 9.30, Concert relayed from 
the " Pavillon" Restaurant. 10.30 (approx.), Close 
Down. 

DUBLIN, Call 2RN (319.1 metres) ; 1.5 kW.-8.30 to 
11.15 (approx.), Programme relayed from Cork; 
Music by the Station Sextet and Mezzo-Soprano Solos 
by Mrs. Baker. 110, Weather Report and National 
Anthem. 1116 (approx.), Close Down. 

FRANKFURT (428.8 metres) ; 4 kW.-Prograrnme 
relayed by Cassel (252.1 metres).-7.30 a.m. (approx.), 
Morning Recital. 10.0 a.m., Talks. 12.0 Noon, Notes 
by the Wiesbaden Agricultural Institute. 3.30 
(approx.), Concert. 7.30, Musical or Literary Pro-
gramme.. 9.30 (approx.), Dance Music. 11..0 (approx.), 
Close Down. 

mAggBuRst Call HA (in Morse) (394.7 metres); 
4 kW.-Programme relayed by Iiremen (272.7 metres). 
Hanover (297 metres) and Kiel (254.2 metres).-
7.25 a.m., Time Signal. 7.30 a.m.. Weather Forecast 
and General News Bulletin. 8.0 a.m., Talk on Legal 
Matters. 8.16 a.m., Morning Recital of Music. 
9.55 a.m. (for Kiel only), Relay of Church Service. 
11.55 a.m., Time Signal, relayed from Nauen. 18.5 
(for Renner), Concert of Popular Gramophone Selec-
tions. 1.0, Children's Corner. conducted by Funk-
heinzelmann (Flans Boclenstedti. 2.0, Instrumental 
Concert. 4.0, Orchestral Concert. 6.0, Talk. 8.30, 
Talk, arranged by the Hamburg School of Physical 
Training. 6.40, Sports News. 6.55, Weather Report. 
7.0 (approx.), Concert or Play. 8.80 (approx.), General 
News Bulletin and Weather Report for North Sea and 
Baltic, followed by Concert. 10.0 (approx.), Close 
Down. 

HILVERSUM (1,071 metres); 5 kW.-12.40 to 2.10. 
Concert by the Hilversum Wireless Tria. 2.10 to 
4.40, Concert, followed by Selections by the Station 
Orchestra, under the direction of Nico Treep. 7.40, 
Weather Report and General News Bulletin. 7.56, 
" Carmen," Opera, by Bizet. 11.0 (approx.), Close 
Down. 

Bunn (340.9 metres) ; 4 kW.-Transmits on 1,870 
metres f roas 5.40.-8.10 a.m., Morning Service and 
Address. 9.30 a.m., Relay of Morning Service. 12.10, 
Trio Concert. 5.30, Relay (on 1,870 metres) of Evening 
Service from the " limuwe Kerk" at Delft ; Sermon 
by the Minister, the Rev. H. P. Brandt. 7.55 (approx.), 
Vocal and Instrumental Concert. 10.25, Choral 
Epilogue, conducted by Mr. Jos. H. Pickkers. 10.40 
(approx.), Close Down. 

rosja-Las-rms (Radio LL.) (244 metre") ; 1.5 klV.-
10 to 2.1), Popular Programme by the Station Orches-
tra. 9.0, General News Bulletin, Sports News and 
Weather Report. 9.16, Concert of Orchestral Selec-
tions. 10.0, Dance Music by the Orchestra at the 
Municipal Casino. 10.30 (approx.), Close Down. 

KALUNDBORG (1,680 metres); 7 kW.-Programme 
also for Copenhagen (337 metres).-9.0 aan., Morning 
Service, relayed from a Church in Copenhagen. 
10.80 a.m. to 10.40 a.m. (Ralnndborg only), Weather 
1Rie.zrt from the Meteorological institute. 12.0 Noon to 

German lesson, arranged by " Radiolytteren." 

1220 to 12.51, French Lesson, arranged by " Radio-
lytteren." 4.0, Divine Service, relayed from a Church 
fn Copenhagen. 5.30, Programme for Children. 520 
(Kalundborg only), Weather Report from the Meteoro-
logical Institute. 8.0, News from the Press. 8.10, 
Time Signal. 6.30, Talk. 7.0, Relay of Chimes from 
the Town Hall, Copenhagen. 7.5, Klampenborg" 
Evening; Introductory Talk by Hans Werner: An 
Outline of Klampenborg's History; Music by the 
Copenhagen Station Orchestra, under the direction of 
Emil Reesen. 8.80, General News Bulletin. 8.48, 
Concert by the Copenhagen Wireless Orchestra. 
9.45, Relay of Dance Music Programme; in the In-
terval at 11.0, Chimes, relayed from the Town Hall, 
Copenhagen. 11.39 (approx.), Close Down. 

marrow= (422 metres) ;_ 10 kW.-9.15 11.m., 
Relay of Church Service. 11.v a.m., Time Signal ana 
Weather Report. 8.20, Humorous Items. 8.45, 
Review of the Weekly Press. 7.30, Concert, relayed 
from Warsaw: the Polskie Radio Orchestra, con-
ducted by J. Oriminski; Mme. S. Strzelecka (Soprano) •, 
Mme. M. Wilkomirski (Pianoforte) ; C. Wilkomirski 
('Cello). 9.0, Time Signal, Weather Forecast, News 
from the Press and Sports Notes. 9.80. Selections of 
Dance Music. 10.80 (approx.), acre Down. 

KAuNAg (2,000 metre.); 7 kW.-10.15 a.M., Concert 
of Orchestral Music. 11.0 a.m., Weather Forecast and 
News from the Press. 11.80 a.m., Programme of 
Music. 12.0 Noon, Children's Half-Hour. UM, 
Gymnastics. 4.0, Talk: Economics and Life. WM, 
Musical Interlude. 8.0, Weather Report and News 
from the Press. 8.80, Literary Programme, and 
Concert by the Band of the Kaunas Garrison. 920 
(approx.), Close Down. 

KONIGSBERG (308 metres) ; 4 kW.-Programme 
relayed by Danzig (272.7 metres).-8.0 a.m., Morning 
Recital of Music with Address. 10.0 a.m. 
only), Weather Forecast. 10.15 a.m., e0brecilrzbeJ 
Concert, with Songs. 11.56 a.m., Time Signal, relayed 
from lateen, followed by Weather Report. 1.50, 
P. S. Leonhardt, Talk on Chess. 220, Spanish Instruc-
tion for Beginners by Kurt Metre, Lecturer in Spanish 
at the Technical Institute, Konigsberg. 4.0, 'The 
Art of the Fugue" (Bach), arranged for Strings, Wood 
and Brass Instruments, Organ and Cembalo, by 
Wolfgang Graser; the Station Orchestra, directed by 
Hermann Scherchen. 8.30, Talk. 9.15, General News 
Bulletin and Sports Notes. 9.80 (approx.), Dance 
Music by the Danzig Station Orchestra, conducted by 
Alois Salzberg. 11.30 (approx.), Close Down. 

LAHTI (1,522.8 metres) ; 35 kW.-Programme also 
for Helsinglors (375 metres).-8.0 am. (aPPron.). 
Relay of Morning Service. 9.50 a.m., Press News. 
10.0 a.m., Exchange Quotations. 10.5 a.m., Musical 
Programme. 10.50 am., Weather Report and Time 
Signal. 11.0 a.m., Relay of Church Service in Swedish 
32, Concert by the Station Orchestra, conducted by 
Erkki Linko. 4.0, Talk. 426, Concert by the Station 
Orchestra. 4.57, Time Signal and Weather Report. 
5.10, History Talk. 5.40, Talk. 8.0, Concert. 7.48, 
Late News Bulletin given in Finnish and Swedish. 
9.0 (approx.), Close Down. 

LANGENBERG (488.8 moires); 20 kW.- Programme 
also for Aix-la-Chapelle (400 metres), Cologne (283 
metres), and Minster (250 metres).-7.15 a.m., Musical 
Programme. 7.86 a.m. to 7.55 a.m., Esperanto Talk. 
8.0 a.m., Vocal and Instrumental Concert with Address. 
10.0 a.m., Talk: The German Language. 10.36 a.m.. 
Two Talks on Agriculture and Music. 12.0 Noon, 
Concert of Orchestral Music, followed by Talks. 8.0, 
Dr. Franz Dulberg, Talk: A Picture of German 
Intellectual Life in the Sentimental Period. 828, 
Instrumental Concert. 7.0, Programme from Cologne, 
followed by Late News Bulletin, Sports Notes and 
Programme of Light Music. 11.0 (approx.), Close 
Down. 

LEIPZIG (385.8 metres) ; 4 kW.-Programme relayed 
by Dresden (275.2 metres).-7.80 a.m., Relay of 
Organ Recital. 8.0 a.m., Concert of Choral and 
Instrumental Items. 12.0 Noon, Two Talks on Agri-
cultural Subjects, followed by Notes from the Foreign 
Press. 5.30, Talk. 8.0, Talk. 8.80, Programme 
relayed from the New Theatre in Leipzig, Madame 
Butterfly," Opera in Three Acts by Puccini. 9.0, 
Sports News. 9.80, Dance Music relayed from Berlin. 
IL» (approx.), Close Down, 

LYONS (Radio Lyon) (291 metres) ; 1.5 kvir--7.45. 
The Radio Lyon "Journal Parlé," General News 
Bulletin and News from the Press. 8.0, Concert: 
Pianoforte Solos by Madame Ducharne; Violin 
Solos by M. Camand and Cello Solos by M. Testanière. 
9.0 (approx.), Close Down. 

MADRID (Union Radio), Call EAJ7 (75 merl); 
3 kW.-Programme relayed by Elakimanea, EAJ22 
(405 metres).-11.30 a.m., Relay of Concert (weather 
permitting) by the Municipal Band from " El Retiro," 
conducted by Senor Villa. 22, Relay of Chimes end 
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Programmes from Abroad.-
Time Signal. 2.5, Light Musical Selections by the 
Madrid Wireless Orchestra, Interlude by Luis Medina. 
8.80 to 7.0, No Transmission. 7.0, Selections by the 
Station Sextet. 880 to 10.0, No Transmission. 10.0, 
Chimes and Time Signal. 10.5, Orchestral Concert. 
12.0 Midnight, Programme of nilance Music, relayed 
from the" Palermo en Rosales." 12.80 a.m (approx.), 
(Monday), Close Down. 

ELAM re (649 metres) ; 7 kW.-9.30 a.m. to 
10 am., Vocal and Instrumental Concert of Sacred 
Music. 11.80 a.m., Time Signal and Programme by 
the Station Quartet. 12.80 to 3.0, No Transmission. 
8.0, Opening Signal. 8.5, Music by the Station 
Quintet and Vocal Solos: Sonata in G Minor (Schu-
mann) ; Pianoforte Solo by Carlo Vidusso. Followed 
by Agricultural Talk. 5.0 to 7.25, No Transmission. 
7.25, °penile Signal and General News Bulletin. 
7.85, Time Signal and Talk. 7.45, Sports News. 
7.60. Relay of an Opera, with Late News Bulletin 
and Sports News at the end of the Second Act. 10.45 
(approx.), Close Down. 

NOTALA (1,880 metres) ; 30 kW.-Programme also 
for Mookholin (454.5 metres), Bolen (1,190 metres), 
Goteborg (418.5 metres), Malmo (280.9 metres), 
Ostersund (720 metres), and Sundsvall (545.8 metres).-
10.o am.. Divine Service, relayed from a Church in 
Iltookbolin. 11.85 a.m., Weather Forecast. U.45 
a.m., Exchange Quotations. 11.55 a.m., Time Signal. 
4.0 (approx.), Children's Corner. 4.55, Chimes relayed 
from the Town Hall, Stockholm. 5.0, Evening 
Service, relayed from Moekholm. 7.15, Concert of 
Bass Songs and Orchestral Selections. 8.15, General 
News Bulletin. 8.30, Weather Report. 8.40, Con-
cert. 10.0 (approx.), Close Down. 

/MUCH (535.7 metres); 4 kW.-Programme relayed 
by Angsberg (536 metres), Kaiserslautern (277.8 
metres), and Nuremberg (241.9 metres).-10.0 aan., 
Chimes relayed from the Munich Town Hall. 12 
Noon Time Signal, Weather Forecast and Programme 
Announcements. 2.0, Musical Selections. 5.45 
(approx.), Concert. 7.0, " Countess Maritza," operetta 
by Kalman. 9.5, General News Bulletin. 0.30, 
Outside relay of a Concert. 10.45 (approx.), Close 
Down. 

• 
NAPLE3, Call INA (888.8 metres) ; 1.5 kw-9.o 
a.m., Programme of Sacred Music. 8.45, Children's 
Corner. 4.0, Variety Concert, with Soprano Solos 
by Signor Carla Spinelli. Up, Time SignaL 7.20, 
Topical Notes. 7.411, Time Signal. 7.48, Com-
munications from the Harbour Authorities of Naples. 
7.50, Concert of Orchestral and Vocal Items " Ma 
Chi vien" from " La Gioconda," by Ponchielli, Duet 
for Mezzo-Soprano and Tenor, sung by Signora A. 
Testa and Signor R. Rotondo, accompanied by the 
Station Orchestra. 9.0, Sports Notes. 9.65, Calendar 
and Announcements on Forthcoming Programmes. 
10.0 (approx.), Close Down. 

POLO (461.5 metres) ; 1.6 kW.-Programme relayed 
by Fro dà.lid (434.8 metres), Ramer (555.8 metres), 
Notodden (411 metres), Porigrund (500 metres), 
Nub» (448 metres).-5.15, Weather Report and 
Press News, followed by Music or Talk. 8.80, Weather 
Report and Press News. 8.45, Topical Talk. 0,0„ 
Programme of Dance Music by the Hotel Bristol 
Orchestra. 1145 (approx.), Close Down. 

PARS (Ecole Sup5rieure), Call FPIT (453 metres); 
0.5 kW.-Prograrnme relayed at Intervals by the 
following Stations: Bordeaux, PTT (275 metres), 
lied Tower (2,851 metres), Grenoble (418 metre) 
Lille, PM' (254 metres), Limoges (285 metres), Lyons 
Pff (48) metres), Marseilles (303 metres), Rennes 
(280 metres), TaOloose, efr (28) metres).-8.0 
General News Bulletin and Time Signal. 10.25 Lin., 
International Time Signal and Weather Forecast. 
12.0 Noon, Concert. LO, Economic Report. L80, 
Orchestral Concert, arranged by the General Associa-
tion of French Wireless Listeners: Danses alsaciennes, 
by Lévern. 2.31, Concert of Symphony Music, 
organised by " Le Journal." 4.0, Relay of the Pasde-
loup Sy.nphony Concert at the Thé4tre des Champs 
Elysées. 6.30, ' Le Radia Journal de France." 8.0, 
Talk, under the Auspices of the General Union of 
French Associations. 8.80, Concert of instrumental 
and Vocal Items, followed by Late News Bulletin, 
Time Signal and Weather Report. 10.80 (approx.), 
Dance Music, relayed from the Coliseum de Paris. 
12.0 Midnight (approx.), Close Down. 

PARIS (Eiffel Tower), Call FL (2,850 metres); 5 kW. - 
7.58 a.m., Time Sigaal on 32.5 metres. 9.28 a.m., 
Time Signal on 2,850 metres. 5.46, " Le Journal 
Parlé," par T. S. F., including the following Talks: 
Dr. Pierre Vachet: Portez-vous bien; M. Rene 
Cases: Events in the World of Sport; Deteotive 
Ashelbé: Police Anecdotes. 7.10 to 7.20, Weather 
Report. 7.80 to 9.0, Orohestral Proilwarnme, under 
the direction of Mario Cares. 7.58. Time Signal on 
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32.5 metres. 10.28, Time Signal on 2,850 metres. 
11.15 (approx.), Close Down. 

PARIS (Petit Parisien) (840.0 metres) ; 0.5 kW.-
8.45, Gramophone Selections. 8.50, Talk. 8.55, Press 
News. 9.0, Concert of Orchestral Music. 9.25, General 
News Bulletin. 9.30, The Symphony Half-Hour: 
Concerto in E for Violin and,Orchestra (Mendelssohn) ; 
M. Belanger (Violin) and the Station Orchestra. 
10.0, Late News Bulletin. 10.15, Concert of Instru-
mental Music. 11.0 (approx.), Close Down. 

PARIS (Radio LL) (870 and 80 metres) ; 1 kW.-
12.30, Programme organised by " Radio-Liberté," 
with General News Bulletin and Topical Talk, fol-
lowed by Concert. LO, Carillon de Fontenay. 8.0, 
Selections of Light Music. • 

PARIS (Radio-Paris), Call CFR (1.750 metres); 
kW.-8.0 a.m., General News Bulletin and News 

from the Press. 12.0 Noon, Address and Recital of 
Religious Music, arrangee. by " La Vie Catholique." 
12.80, News Bulletin, 13.46, Musical Selections by the 
Albert Locatelli Orchestra. 4.30, Gramophone Music, 
arranged by the" L'Industrie Musicale " ; Press News 
in the Interval. 8.0, Notes for Farmers and News 
from the Press. 8.15, The Radio Paris Circus. 8.45, 
Orchestral Concert of Symphony Compositions; in 
the Intervals: Notes from the Evening Press and 
General News Bulletin. 

mummer!, Call KDKA (63 and 27 metres); 
25 kW.---4.0, Church Service, 7.0, Roxy's Stroll 
Programme. 9.45, Relay of Evening Service,•from the 
Shadyside Presbyterian Church; Sermon by the 
Pastor, the Rev. Hugh Thomson Kerr. 11.0, Time 
Signal, followed by Musical Programme. 11.30, Relay 
of Concert from WJZ: The Whittall Anglo-Persians. 
1.0 a.m. (Monday), Programme relayed from WJZ, 
New York. L 15 a.m., Collier's Radio Hour. 2.15 Lm., 
Musical Programme. 8.15 a.m. , Time Signal. a.so a.m. 
(approx.), Close Down. 

POSEN (344.4 metres) ; 1.5 kW.-0.15 a.m. to 10.45 
a.m., Relay of Cathedral Service. 11.0 Lm., Time 
Signal. 11.5 a.m., Two Agricultural1 elks. 11.56 
Talk by Mr. Witkiewicz- 2.15, Symphony Concert, 
relayed from Warsaw. 4.20, Children's Comer. 6.20 
to 7.10, Two Talks, relayed from Warsaw. MO, 
Concert by the Polish Railways' Musical Society, 
under the direction of Mr. Antoine Zdun: Sopranct, 
Baritone and Violin Solos. 9.0, Time Signal, Weather 
Report and Sports News. 9.10, Variety Programme. 
9.80, Dance Music. 11.0 (approx.), Close Down. 

PRAGUE (348.9 metres); 6 kW-8.0 a.m., Morning 
Recital of Music. 9.0 ans., Talk for Farmers. 10.0 
a.m., Orchestral Concert. 11.0, Popular Musical 
Selections. 12.5, Economic Report. 12.20, Topical 
Notes. 6.0. German Transmission. 6.16 (approx.), 
Concert. 9.0, Time Signal and General News Bulletin, 
followed by Light Music. 

RIGA (528.8 metres) 4 kW--9.15 am, Morning 
Service, relayed from the Mara Church. 12.0 Noon, 
Children's Programme of Songs and Stories. 8.0, 
Orchestral Concert, conducted by Arved Parups. 
4.0 to 6.0, Four Talks, 6.0, Orchestral Concert, with 
Soloists. 8.0, Weather Report and Late News Bulletin. 
8.80, Programme relayed from the Café de l'Opéra. 
10.0 (approx.), Close Down. 

ROME, Call 1 RO (447.8 metres) ; 3 ke.- 9.0 am, 
Opening Signal. 9.6 a.m., Concert of Vocal and In-
strumental Selections. 9.45 a.m. to 12.0 Noon, No 
Transmission. 12.0 Noon, Opening Signal. 124 to 
LO, Trio Music. LO to 4.0, No Transmission. 4.0, 
Opening Signal, 4.5, Dance Music, relayed from the 
Casinetta. 5.0 to 6.40, No Transmission. 6.40, 
Opening Signal. 8.45, News Bulletin. 7.0, Talk for 
Farmers, followed by Sports Notes and General News 
Bulletin, 7.45, Concert of " Autumn" Music with 
Vocal and Instrumental Solos and Symphony Com-
positions, including L'Autorrune, from "Chanson 
grises," by Reynaldo Hahn, sung by Maria Elena 
Cattani (Soprano). 140, Late News Bulletin. 10.15 
(approx.), Close Down. 

SCHENECTADY, Call 2X AD and 2XAF (21.96 and 
81.4 metres); 30 kW.-8,80, Relay of Service from 
the First Presbyterian Church at Albany N.Y. Sermon 
by the Pastor, the Rev. W. H. Hopkins. 880 to 7.0, 
Programme of the United Radio Corporation, relayed 
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from New York, 10.80, Acousticon Programme from 
New York. 11.0, Concert by the American Legion 
Band, relayed from Booboo. Ewa, 12.0 Kidalet 
Lehigh Half-hour relayed from New York. 19.30 
a.m. (Monday), Relay from the Capitol Theatre. 
New York. 2.0 am., Talk by the Editor of the United 
States Daily, relayed from Washington, D.C. 2.15 
a.m., Atwater Kent Hour, relayed from New York. 
8.15 a.m., Experimental Transmission of Television 
Signals. 8.80 a.m., (approx.), Close Down. 

SEVILLE (Union Radio), Call EAJ5 (434.8 metres) ; 
1 kW.-2.0 to 8.0, Concert by the Station Orchestra 
from the Works of Spanish Composers. 8.80, Orches-
tral Concert with Vocal and Instrumeutal Solos, 
followed by Flamenco Songs and Dance Music by 
the Station Orchestra. U.80 (approx.), Close Down. 

STAMBOUL (1,200 metres) ; 5 kW.-3.80, Orchestral 
Concert. 4.80, Stock Market Report. 5.15 Concert 
from the Works of Turkish Composers. 7.80, Weather 
Report and Time Signal. 7.40, Orchestral Concert, 
9.0, Late News Bulletin. 9.30 )approx,), Close Down. 

STUTTGART (879.7 metres)'; 4 kW.-Programme 
relayed by Freiburg (577 metres).-10.10 a.m.(approz.), 
Recital of Orchestral Music and Address. 1.1.0 a.m. 
(approx.), Concert, followed by Gramophone Selec-
tions, 1.0, Children's Programme. 7.30 )approx.), 
Concert and Popular Programme, followed by General 
News Bulletin and Sports Notes. 

TOULOUSE (Radiophonie du Midi), (891 metres) : 
• 3 k.W.-12.30, Weather Forecast and Market Prices 
for Toulouse. 1845, Vocal and Instrumental Concert. 
1.0, Carillon. 1.43, News from the Press. 8.0, Stock 
Exchange Quotations from Paris, and News from 
the Fournier Agency. 8.15 News from " La Dépêche" 
and " Le Petit Parisien." 8.80, Orchestral Concert: 
Selections from" L'Arlesienne " (Bizet). 9.0, Carillon. 
9.6, Instrumental Concert. 10.15, The North African 
" Journal sans papier" and late News Bulletin. 
10.30 (approx.), Close Down. 

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kW.-
Programme relayed by Gres (357.1 metres), Innsbruck 
(294.1 metres), Klagenfurt (272.7 metres), and Line 
(254.2 metres).-9.30 Lm., Recital of Organ Music. 
1.0.0 a.m., Symphony Concert by the Vienna Orchestra. 
10, Programme of Vocal and Instrumental Music, 
5.10, Travel Talk. 8.0. Concert with Vocal and Instru-
mental Solos. 7.5, " Die Liebesinsel," Operetta in 
Three Acts by Richard Wilde and M. Schorr: Music 
by Charles Weinbergen, followed by Light Music. 
10.0 (approx.), Close Down. 

VILNA (435 metres) ; 1.5 kW.-9.15 a.m., Relay of 
Cathedral Service from Posen. 11.0 a.m. to 11.10 
a.m., Time Signal and General News Bulletin relayed 
from Warsaw. 8.25, Talk. 8.46, Talk. 7.10, General 
News Bulletin. 7.80, Concert relayed from Wanew. 
Selection from " Pique Dame " (Tchaikovsky). 
Time Signal, Aviation Route Report, Weather Report 
and General News Bulletin, followed by Sports and 
Police News, relayed from Warsaw. 9.80, Dance 
Music from the " Oaza " Restaurant, Warsaw. 10.30 
(approx.), Close Down. 

WARSAW (1,111 metres); 10 kW.-9.15 a.m. to 
10 a.m., Morning Service relayed from a Cathedral 
11.0 ajo., Time Signal and Fanfare, relayed from the 
Tower of Notre Dame in Cracow, followed by Aviation 
Route Report, and Weather Forecast. 11.10 a.m„ 
Symphony Concert relayed from the Philharmonie 
de Varsovie. 1.0, Three :Talks for Farmers. 2.0, 
Weather Report. 2.16, Concert by the Philharmonie 
de Varsovie Orchestra: Fifth Symphony in C Minor 
(Beethoven). 4.20 Talk. 4.45, Aviation Talk. 
5.0, Popular Programme, 6.0, Notes by the Society 
of Polish Horse-Breeders. 6.20, Talk. 6.45, Talk. 
7.10, General News Bulletin, 7.80, Vocal and Orches-
tral Concert. 9.0, time Signal, Aviation Route 
Report, and Weather Forecast. 8.6, General News 
Bulletin. 9.20, Police Notes and Sports News. 9.80, 
Dance Music by • the Orchestra at the "Oars" 
Restaurant. 10.30 (approx.), Close Down. 

ZAGREB (809.2 metres) ; 0.7 kW.-10.30 
Concert of Orchestral Music. 4.0, Relay of Dance 
Music from the "Club-Bar." 6.46, Radio Talk. 
7.0, Relay of Opera from the Zagreb National Theatre, 
with Late News Bulletin and Weather Report in 
the Interval. 

ZURICH (588 metres) ; I kW.-10.0 a.m., Concert 
of Orchestral Selections. 11.0 a.m., Weather Report. 
11.30 a.m., Concert by the Zurich Wireless Orchestra. 
3.0, Relay of Programme by the Castellano Orchestra 
from the Carlton Elite Hotel. 6.80, Time Signal, and 
Weather Report. 6.85, Religious Address. 7.0, 
Concert devoted to works of Schubert: "Schu-
bertiade," by Joseph August Lux -, Reading by Josef 
Gyr and Music by the Zurich Wireless Orchestra. 
8.0, Late News Bulletin. 9.80 (approx.), Close Down. 
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A Review 

LEWCOS H.F. CHOKE. 
The new Lewcos II.F. choke was intro-

duced at the Show where it attracted con-
siderable attention on account of its 
massive design and the unusually large 
amount of wire used in its construction. 
Since then we have had an opportunity 
of measuring the impedance at various 
wavelengths, and the results are given in 
the accompanying curve. The impedance 
values on the medium and long B.B.C. 
wavelengths are as follow :— 
Wavelengt h (met re,). Impedance (ohms). 

200 12,500 
300 21,800 
500 45,500 

1.600 214.000 
These figures clearly indicate the 

superiority of the Lewcos choke even n 
the 200-500-metre band; yet the self 
iesonance is well above 3,500 metres and 
in circuit would probably approach 5,000 
metres. A high resonance wavelength is 
generally achieved at the expense of the 
performance on short waves, but by care. 
ful adjustment of the ratios of inductance. 

The new Lewcos 
H.R. choke. 

of Manufacturers' Recent Products. 
capacity and H.F. resistance the designer 
has succeeded in effecting an all-round in-
crease of impedance which definitely 
establishes the Lewcos choke in the front 
rank of its class. • 

• The former is 
3in. high and 1-sin. 
in diameter and is 
mounted on a base 
2¡in. x lin. These 
dimensions a r e 
above the average 
and care must be 
taken to avoid 
coupling with 
other coils in the 
receiver. Natur-
ally, the cost of 
production of this 
choke is high and 
the price of 9s. is 
above the average, 
but in our opinion 
the small extra 

Impedance curve of the Lewcos H.F. choke; external capacity 8 micro—mfd. 

A 3.5 

cost is justified by its high performance. 
The makers are the London Electric 

Wire Co. and Smith's, Ltd., Church Road, 
Leyton, London, E.10. 

0000 

AMATEUR-BAND WAVEMETER. 
The new Post Office regulations for the 

maintenance of amateur short-wave 
transmitting stations, state that every 
station must be equipped with an accurate 
wavemeter of approved design. While 
we have no official intimation that the 
O.R.C. Type 558 wavemeter would satisfy 

C.R.C. type 558 absorption wavemeter 
which covers the majority of the new 

amateur wavebancla. 

the requirements of the P.M.G., it seems 
probable that the guaranteed accuracy of 
0.25 per cent, would meet with approval 
having regard to the fact that the width 
of the allocated wavebands are equivalent 
to variations of from 2 to 10 per cent. 
The improved accuracy in the G.R.C. 

absorption wavemeter is brought about 
by making the variable capacity only a 
fraction of the total capacity across the 

1 See The Wirelreg World, September 
12th, 1928, page 318. 
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New Apparatus.— 
inductance; by this means the wave-
length change equivalent to one degree of 
the condenser dial is considerably reduced 
and the accuracy correspondingly in-
creased. Of the four vanes mounted on 

The unit removed from it. cover. 

the condenser spindle, two are circular 
and constitute the fixed capacity; the re-
maining two are shaped to give a 
straight-line variation of wavelength. 
The spacing of the vanes is unusually 
wide in the interests of stability calibra-
tion. A specially designed neon tube 
protected by a series resistance gives indi-
cation of resonançe when the power of the 
transmitter is sufficiently high; in low. 
power transmitters the variation of anode 
current at resonance should be observed. 

Coils are provided for the following 
wave bands :—(A) 4.7-5.6 metres; (B) 9.7-
10.8 metres; (C) 18.5-21.5 metres; (D) 37-
43 metres; (E) 74-86 metres. These ranges 
cover all the amateur bands with the 
exception of the 152.2-172.3 metre band 
allocated by the P.M.G. 

'Asset' variable condensers. 

LISSEN VARIABLE CONDENSERS. 
The principal point of interest in the 

new Lissen variable condensers is the 
method of supporting the moving vanes. 
The main bearing is machined out of a 
brass block of square section. Slots are 
milled each side of the bearing block to 

accommodate a steel wire spring which 
presses in a groove turned in the standard 
tin. diameter spindle. This spring not 
only locates the moving vanes laterally, 
but also provides the requisite degree of 
friction. The lower end of the spindle 
is supported in a plain bearing so that 
there is no pressure between the two end 
plates. Connection to the moving vanes 
is made through a 
braided copper pig-
tail. 
The condensers 

a r e particularly 
suitable for con-
nection together in 
gangs, as the hin. 
spindle protrudes 
from both ends; 
special connecting 
sleeves for joining 
the spindles to-
gether are being 
designed and will 
be available in the 
near future. The 
fixing bush re-
quires a tin. hole 
and can be 
mounted on panels 
of any thickness between kin. and sin. 
Two specimens submitted for test liad 

the following maximum and minimum 
capacities :— 
Nominal Maximum Minimum 
(mfd.). (mfd.). 
0.0003 0.000298 ... 12.5 
0.0005 .. 0.000513 ... 20 
The vanes are of the corrected square 

law type. The price of the 0.0003 mfd. 
model is 6s., and the 0.0005 red.. 6s. 6d. 
Other models with maximum capacities of 
0.0001, 0.0002 and 0.00035 are available. 

0 0 0 D 

"BEAM" CONE LOUD SPEAKER 
UNIT. 

The body of this un t is a die casting 
which carries two permanent magnets and 

Beam unit and accessories for cone loud speaker vonstructlOill. 

four laminated pole pieces and coils. The 
vibrating reed is disposed centrally be-
tween the pairs of pole pieces ánd 
clamped rigidly at one end. The other 
extremity is damped by two rubber 
washers and is controlled by a cam move. 
ment which enables the air gap between 

the reed and the poles to be adjusted to 
suit conditions. The cam movement is 
provided with a 4in. extension rod and 
adjusting knob. 
Each unit is supplied complete with 

cone washers and a template for marking 
out the diaphragm. The price is 21s. and 
supplies are available from Messrs. Beam, 
Ltd. 35, Farringdon Road, London, 
E. CI 

LOTUS MINIATURE VALVE 
HOLDER. 

In addition to the standard " Buoy-
ancy " anti-microphonic valve holders, a 

Lotus miniature anti—microphonic valve 
holder. 

new type has been introduced for the 
coming season. This is a miniature addi-
tion of the older types, which are being 
continued, and measures 1.1in, in 
diameter. 

One-piece sockets and springs,•pressed 
from sheet phosphor bronze, are a 
feature of the new holder, and the pro-
vision of guides and stops prevents all 
possibility of damage through rough 
usage. Both terminals and soldering 
tags are provided for connections, and 
the price is Is. 3d. The makers are 
Messrs. Garnett, Whiteley and Co., Ltd., 
Lotus Works, Broadgreen Road, Liver-
pool. 

One—piece socket and spring in the Lotus 
valve holder. 

A 36 



OCTOBER 17TH, 1928. THE WIRELESS WORLD ADVERTISEMENTS. 21 

Philips Units exceed expectation. They are a sound 
investment. They save the money and provide a con-
sistent and continuous supply of current to your set. 
Philips Units will be as efficient after years of hard 
work as they are when you first install them. 

PHILIPS BATTERY CHARGER 450. 
Charges (tom 1 to 3 cells (2-6 volts) at 
13 amps. The rectification is full wave 
and the current is automatically regulated. 
Complete with valve. £ _3 io 

Price ad 

TYPE 1017. 

3002. 

Write 
for 

Leaflets. 

PHILIPS BATTERY CHARGER 1009 
For HT. Accumulators and L.T Accumu-
lators. Charges any number of cells up to 
60, the charging current varying between 
60 and 90 mA. The rate for L.T. Accu-
mulators of from I to 6 cells is 1.3 amps. 

Complete with valve, reek- 5 10 tance I amp and plug Price _ 

PHILIPS TRICKLE CHARGER 1017. 

Has a special switch which makes the 
operation of the charger and receiving set 
entirely automatic. Charges one cell at 
approximately 195 mA., 2 cells at 170 mA., 
or 3 cells at 150 mA. Complete 

0 .i/ with valve. Price  

PHILIPS H.T. SUPPLY UNIT 3003 
(For A.C. MAINS). 

For H.T. and Grid Bias supply. Similar in 
design to type 3002 with the addition of 3 
different variable tappings giving voltages 
between 0 and 40 Grid Bias. 
Complete with valves. Price £8 - 15 
PHILIPS H.T. SUPPLY UNIT 3002 

(For A.C. MAINS). 
In this model tappings are furnished for 
6 different positive anode voltages. The 
current supply is 30 mA. at 150 volts 
and 50 mA. at 120 volts. Com- £7 
plete with valve. Price ob 

TYPE 1009. 

PHILIPS 
11111111111111111111111111111111111111111111111 

TYPE 
3003 

From 
all 

Dealers. 

dio ,„„„,„„,„„„„„„,.,„„„„„,„„„„„ 
PHILIPS LAMPS LTD., Philips House, 145, Charing Cross Road, LONDON, W.C.2 

#0.7 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 



22 ADVERTISEMENTS. THE WIRELESS WORLD 

EACH 
/.0003 MFD. VOLTRON Co. Ltd., QUEENSWAY, PONDERS END, MIDDX. 

Stocked by all 
better class 

Dealers. 
o 

OCTOBER 17TH, 1928. 

te lMEN e ,WGEleS :s ARE ' P e 

VÉL RIO 
BRITISH .MADE 

CHARACTER 
choose 

VOLTRON CONDENSERS 

Because they are years ahead 
of any other condenser 
in design and at a 
price which testi-
fies to their 
own sense 
of values. 

Vein 
4)005 )4F,D./tC.ENrr5 FOR THE NORTH OF ce..cLAem, L, KREHHHER St4VOEHH./. nn..eaCHCSTER. 

This new " 36rown " instrument, which is contained in a handsome 
specially moulded Bakelite case., has a core made from a special alloy 
which is the nsult of considerable research, while the unique method 
of winding is another feature. It helps the receiver to pertect repro-
duction. From a background of perfect silence the high notes 
come smooth and clear —the low notes rich and sonorous without 
trace of distortion. Dimensions : height ,3¡ in., oase 
width 3.,4 in., base depth 2,' in. Ratio 3.5 to 1. Indur- 30/«. 
tance ¡75—zoo henries. Price 

L.F. TRANSFORMER 

Mention ot " The Wireless World," when writing to advertisers, will ensure prompt attention. 

Voltean Co., Ltd., 
Queensway, 

Ponders End, Middx. 
.A ante 

ildress 

Now a MeAtt 

TRANSFORMER 
a newly invented core - a special method of winding— 
Tested and proved by the National Physical Laboratory 

An innovation for I6rown—and new standards for transformer per-
formance. While a Zrewn transformer has been long in coming, 
the delay in producing it has pros hied an opportunity for studying 
exact transformer needs. It introduces new features in a special 
alloy for the core—the result of exhaustive research—and a unique 
method of winding. These new features contribute to its superb 
performance. Accepted by the National Physical Laboratory for 
authoritative tests it has proved to have an even amplification 
throughout the whole musical scale. If you prefer only high-grade 
components then you are safe in depending on a eown Tiansfqrrner 
—a transformer typical of the well-known 'Grown standards. 

Supplied by all first-class radio stores. 

S. G. BROWN, LTD., Western Avenue, North Acton, London, W.3. 
5S5S 
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PART II. 

By 

N. W. McLACHLAN, 

D.Sc., M.I.E.E., 
F. Inst.P. 

(Concluded from poge 499 of bud ireel:a 18811e.) 

jN conducting the experiments on surround reson-
ances at low frequencies, the amplitude of the 
diaphragm was considerable. I have shown pre-

viously in this journal that at low frequencies the 
amplitude varies inversely as the square of the fre-
quency' when the acoustic output is constant. For 
example, if the amplitude at 200 cycles were 0.1 milli-
metre, at 40 cycles it would be 25 x 0.1 -- 2.5 millimetres. 
The complete. to and fro excursion would therefore 
be twice this, i.e., 5 mm., or about -2,,in. Reproduc-
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DESCENDING 
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F1. 8.—Diagram showing peculiar resonance effect with rub-
berised silk surround. This was due in part to the frame in 

which the silk was held. 

tion of an orchestra at this level would be extremely 
loud. In order to obtain a reasonable output current 
in the coil (about 40 mA) which can be accurately, read 
on the meter at the higher frequencies, it was essential 
to apply a voltage of 40 volts or more to the power 
valves. This voltage being kept constant at all fre-
quencies, caused a relatively large amplitude at low 
frequencies. At resonance the amplitude was, of 
:ourse, a maximum. The extreme positions of the coil 
yere clearly visible and were about kin, to lin. apart. 
Owing to this enormous excursion, there was at times 

a good deal of chattering of the coil on the pot, due to 
wobble. Even below the resonance frequency the 
chattering continued, due to the large amplitude, e.g., 

Assuming the diaphragm to move as a whole. 
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Quantitative Analysis 

of the Effect of the 

Surround. 

at 25 cycles. The current curves exhibiting the sudden 
increase in coil impedance at the mechanical resonance 
frequency of the surround had to be secured with the 
coil in the pot. However, when the surround resonance 
frequency alone is required—apart from the current— 
by far the better plan is to withdraw the coil from the 
pot. Although the magnetic field is then much weaker, 
the acoustic output with 40 mA in a 1,00o-turn coil is 
alarmingly apparent, and there is little difficulty in 
detecting the resonance point by ear. Even with a 
comparatively weak field the amplitude is considerable. 
Some interesting results bearing 6n the non-elastic, 

the asymmetric, and the wobble characteristics of the 
system were revealed. Starting at, say, 25 cycles, the 
frequency was gradually raised. Near the resonance 
point the sound grew louder and louder, finally becom-
ing intense, and then suddenly ceasing. On reducing 
the frequency the resonance was not so pronounced and 

Fig. 9.—Diagram showing method of holding trame during 
surround experiments. 
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Resonance in Moving Coil Loud Speakers.— 
occurred at a lower value. These points are illustrated 
diagrammatically in Fig. 8. 
With the leather surround used in conjunction with 

the small diaphragm there was equality of conditions 
in both frequency directions, i.e., whether ascending or 
descending. This diaphragm was mounted in a very 
rigid framework. The larger diaphragm was mounted 
in a wooden frame, and this frame was secured along 
its bottom edge only (see Fig. 9). By reducing the 

frequency to io cycles per 
second, the whole system 
i.e., frame surround and 
diaphragm, resonated sub-
stantially as a single mass, 
the amplitude being con-
siderable. 
With the rubberised silk 

surround different results 
could be secured by 
straining the frame, 
thereby altering the con-
straint due to the surround. 

For example, as stated above, on reducing the frequency 
the resonance was less pronounced. But by twisting the 
frame, the resonance could be established with its 
former violence. When the phenomenon was near its 
zenith, it could be extinguished by inserting one's head 
in the cone. The explanation is simply that the 
presence of the head caused an increase in air pressure 
since the usual free expansion and contraction was pre-
iented, i.e., a back pressure was created which upset 
the conditions for oscillation. Moreover, in these experi-
ments we were dealing with a compound system. 

Hooke's Law Violated. 

This system has two mechanically coupled com-
ponents, namely, (1) the frame constrained along one 
edge, (2) the diaphragm constrained by its surround. 
This is illustrated in Fig. io. A further complication was 
added, since the amplitude of the diaphragm affected 
the degree of constraint imposed by the surround, until 
finally instability was reached when the vibration 
suddenly subsided. Put in another way, Hooke's law 
of linearity was violated, i.e., the restoring force due 
to the surround was not proportional to the amplitude. 
The degree of violation depended upon the amplitude 
of the motion, the position of the diaphragm relative to 
the frame, and the position of the frame relative to its 
support. With rubberised silk elasticity was con-
spicuous by its absence, and there was no dynamic posi-
tion of equilibrium. The motion even with rubber was 
characterised by appreciable wobble due to asymmetry 
of the surround constraining forces, i.e., inequality 
round the periphery. When the restraining force of 
the surround is not directly proportional to the deflection 
or axial movement (straight line law deviation) the 
effect of a sine wave input is complex. The funda-
mental note is accompanied by a series of overtones 
whose frequencies depend upon the action of the sur-
round. Thus large amplitudes will be accompanied 
by wave form distortion. 
A point of unusual interest arises in performing 

Fig. 10.—The compound system 
of Fig. 9 is here shown. M, is 
the mass of the diaphragm; SI 
the surround (spring); M 2 mass 
of frame; S, spring effect of 

frame. 

OCI OBER Ilth, 1923. 

experiments at these very low frequencies, namely, the 
musical value of the sounds. The amplitude of motion 
with rubberised silk was certainly curbed, i.e., with a 
truly elastic material it would have been greater. At, 
say, 25 cycles the diaphragm was arrested at the 
extremity of each excursion, i.e., each half-cycle, with 
a jerk, and this may have been in part responsible for 
the sensation of a dull thud. With rubber this was 
hardly the case, but there did appear to the ear to be 
a rapid succession of thuds. This may have been due 
to the comparatively low frequency. One was conscious 
of considerable energy being let loose; in fact, prolonged 
audition was rather disconcerting, particularly in the 
neighbourhood of the source. To alleviate the acoustic 
situation the baffle was removed. By virtue of thE 
interference between the front and rear of the diaphragm 
the sound at low frequencies is focused, as shown in 
Fig. II, just as it is at higher frequencies with the baffle 
in position. By keeping well to the side one's aural 
organs suffered less discomfort, although there was still 
room reflection with which to contend. 

Peculiar Sensation at 25 Cycles. 

To really appreciate any musical sensation at 25 
cycles the required energy in my particular case is 
rather more than I can stand with comfort. Of course, 
I am now speaking of pure tones which are known to 
be peculiarly trying and deceptive. Doubtless the situa-
tion would be vastly improved by adding a few ha'. 

Fie. 11.—Diagram (not from measurement) illustrating 
focusing effect of conical diaphragm at low frequencies, due 
to the absence of a baffle. If the diaphragm were a flat disc, 
there would be no sound on the line AB. The effect is due to 
the interference of positive an I negative waves from the two 

sides of the diaphragm. 

monics, thereby allowing the 25 cycles to supply the 
high tension, so to speak. Fifty cycles is a more com-
fortable frequency, but even here the requisite 
energy to arouse a musical sense is by no means 
small. 
At the higher frequencies one becomes bewildered 

with the standing waves. They have their advantages 
nevertheless, for one finds a palliative in picking out 
a node. It is this interference effect which makes it 
almost impossible to discriminate resonances aurally in 
a large room, unless it is very highly damped. 
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Resonance in laming Coil Loud bookers.— 
At low frequencies there was a distinctly curious 

sensation obtained by bringing one's head, face, or 
hands near the diaphragm. One's hair seemed to be 
electrified—a new form of ma qcoge by action at a 
distance—and one's hand seemed to feel a draught, due 
to forced vibrations caused by variation in air 
pressure. 
With a rubberised silk surround the jerks concomitant 

with a lack of elasticity probably excite the diaphragm 
in such a manner that it 
breaks up into " modes " 
more readily than would 
be the case when using a 
pure rubber surround. 
In the vicinity of 200 

cycles there was a peculiar 
sizzling noise • as if some-
thing were buzzing. By 
reference to a previous 
article dealing with the 
diaphragm in question, 
it will be seen that there 
was a " mode " of vibra-

tion at 200 cycles. This was characterised by the 
appearance of nodal meridians, or radii, familiar in 
chime bells. There may have been overtones, due to 
the impulsing effect of the jerk. 

Mechanical Resonance and the Electrical System. 

I think the " V" in the current curve of Fig. r (in 
last week's issue) must intrigue the reader—it ought to 
considering the trouble taken in the experiments. It 
seems fitting, therefore, that this article should conclude 
with a short description of the relationship between the 
mechanical resonance and its effect on the electrical 
system. 
The problem can be simplified by taking it in a series 

of simple steps—one may be a water jump! It is clear 
that the acoustic output represents energy radiated. 
This acoustic energy has to be obtained from somewhere. 
It is clearly derived from the electrical input to the coil. 
Thus when the acoustic output suddenly increases, the 
equivalent amount of energy must be extracted from the 
electrical circuit. There is a distinct and inevitable 
coupling between the electrical circuit and the mechanical 
moving parts, so that energy is transferred directly from 
one to the other. The energy radiated as sound can be 
expressed•as i2R„„ where i is the coil current and R,„ a 
resistance in series with the coil known as the motional 
or radiation resistance. 

Fig. 12 illustrates the equivalent circuit of the pov.er 
valve replete with loud speaker, etc. Here we have p 
the internal valve resistance, Z an impedance repre-
senting the loud speaker, and V our customary fictitious 
alternating current generator. We specify that the 
voltage of the generator shall be constant at all fre-
quencies. Now if Z were invariable with change in 
frequency, the current supplied by V would be constant. 
At the surround resonance we know that the current 
decreases to a fraction of its normal value. Since p 
is unaltered, clearly Z must have increased considerably. 
Suppose then we were asked to substitute for Z a simple 

Fig. 12.—The equivalent cir-
cuit of a power valve. p is 
the internal valve resistance; 
Z, the impedance of the loud 
speaker; while V le the volt-
age of the fictitious alter-

nator. 

A 41 

circuit which would suddenly increase in impedance at 
a certain frequency, what would we do? Think about 
it first, of course! Why do we use a tuned anode cir-
cuit? Because the impedance of the coil and condenser 
at the tune point is very high. Here, then, is the key to 
our problem. The simple device to simulate Z might 
be a coil and condenser as shown in Fig. 13. If the 
inductance and capacity were large enough the reson-
ance frequency could be made as low as we please. 
The reader will say, this is all very well, but how 

do you relate inductance and capacity with a moving 
coil? The coil obviously has an inductance, but it is 
only a fraction of a henry, and the condenser required 
to resonate at 25 cycles would be unduly large. 
The condenser effect I have explained on a previous 

occasion.2 It is purely fictitious, of course, but the coil 
moving in the magnetic field has an E.M.F. induced 
in it, which causes a current of the same phase and 
magnitude as a condenser. This is shown in Fig. 13, 
where the surround has a resonance indicated by the 
L„,C. combination. 

Some Numerical EXamples. 

If we have a mass on the end of a spring it will 
oscillate up and down when set in motion. The fre-
quency will depend upon the stiffness of the spring and' 
the magnitude of the mass. The less the stiffness and 
the greater the mass, the lower will be the frequency 
of vibration. In our case the surround is the spring 
and the diaphragm is the mass. Now we can readily 
see the electrical analogue, since the condenser which 
stores the charge is equivalent to the spring, whilst the 
mass which reduces the frequency is equivalent to the 
inductance. 

Moreover, if we know the value of the condenser 
effect in the loud speaker, the inductance is that which 
yields the mechanical fre-
quency of the surround. 
Loo-king once more at 

Fig. 13, although the im-
pedance of the L„,C„, cir-
cuit is large and reduces 
the alternator current, the 
current circulating round 
the condenser and induct-
ance combination is large, 
which corresponds to a 
large movement of the 
diaphragm. 
Some numerical values 

may make the matter 
more tangible. The value of the fictitious capacity is 
approximately i mfd., and the resonance frequency 
with a rubber surround is 25 cycles per second. Using 
the well-known formula w2L„,C„, = r, or er2f2L,,,C. == I, 
we get by transformation 

L,„=   _ 
47r2i2C. ' 

Inserting the preceding values of f and C„,, we find 
that L.= 4o henrys. Moreover, our " wave-trap " cir-
cuit consists of C„, mfd. and L„, =4o henrys. 

13.—By including in-
ductance and capacity the 
simple eq•dvalent power 
valve circuit at the resonance 
frequency of the surround. 

The Witelegs 11" ,, ,./d, March 31st, 1927. 
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Fig. 14.—Mustration show-
ing the coefficient of restitu-

tional or stiffness (k). 

Resonance in Moving Coil Loud Speakers.— 
To complete the argument it is essential to introduce 

the mechanical side of the problem. The reader may 
not be quite so familiar with the calculation of 
mechanical frequencies as he is with the electrical 
variety. Moreover, the following may require a little 
extra concentration. 
The total equivalent mass of the diaphragm under 

consideration is about 2o grams. The constant C' 
which has been introduced before,2 is 
a value not required now. By mathe-
matical analysis we arrive at the fol-
lowing formula : — 

Cm = —m where m= mass of diaphragm 
C2 

in grams, 
C2 

= where k= force in dynes to 

deflect diaphragm surround axially 
r cm. = coefficient of restitution 
(see Fig. 14). 

Equivalent Circuits. 

Electrically we have at resonance 
to2L„,C., = 1. Inserting the above values 
of Le, and C. we get w'm / k = 1, or 
47r212m — — = I. 

We know f and m, so that k can be 
calculated. Its value is 41i2f2m = 
4of2m =40 x 625 x 20=5 x ro' dynes per 
centimetre. That is to say a steady 
force of 5x ro" dynes would be re-
quired to cause the diaphragm to move 
axially through a distance of r centimetre against the 
constraint of the surround. Here we have assumed 
that the surround is perfectly elastic and will stretch 
r cm. In general this large stretch does not occur, bid 
it is usual in dynamical problems to express " k " (the 

coefficient of restitution 
or stiffness) as so many 
dynes per cm. 'Clearly 
a deflection of i milli-
metre would require a 
force of ilath the above 
amount, i.e., 5 x ro4 
dynes --- o.r2 lb. A lower 
value would be accom-
panied by a lower me-
chanical resonance fre-
quency. Incidentally, from 
the preceding we can 
write the frequency 
= 
r_k -R_ rstiffnessyt 

271- [mi 277- L mass 
wh'ch is a well-known 
dynamical formula. 

These formula can obviously be applied to the reed-
drive loud speaker. In this case the frequency is that 

I The Wireless World, March 3ist, 1927. 

of the reed which is usually above r,000 cycles. This 
entails a much greater stiffness, i.e., k is enhanced. 
However, there is no necessity at the moment to pursue 
this problem, but it is of interest to point out this like-
ness between the coil and reed-drive despite the widely 
different resonance frequencies. 

Elasticity of the Surround. 

For completeness I have appended the orthodox 

Fig. lb.—Diagrams illustrating the equivalent circuit of a loud speaker and power 
valve. The loud speaker has a member which exhibits the phenomenon of 
mechanical resonance. This applies equally to coil-drive and reed drive speakers. 
p= valve resistance; Re= A.C. static coil resistance ; Lo= A.C. static coil inductance; 
Lm=motional inductance; Cm...motional capacity; Wm-motional resistance. In 

(c) Rn is in series and the acoustic power is R.e. 

equivalent diagrams (Fig. 15) of the power valve 
circuit, in which the elasticity of the surround has been 
incorporated. The simple L„.C., circuit only holds 
good, of course, when the elastic member obeys Hooke's 
law. 
When the motional resistance is in series with the L„,C., 

combination instead of being in parallel, its value is 
smaller, and it is then designated R.. 

At resonance in the case of (b) Fig. 15, the impedance 
of the Lz,C,, combination is infinite so that the current 
passes through Ri„, only. 
At higher or lower frequencies the current is also 

passed by C. and L., so that the total impedance is less 
than that at resonance; moreover, the current is greater 
than that at resonance. 

Concertina Action. 

Lastly, there is another major resonance in the coil-
drive speaker due to " concertina action" between the 
coil and the diaphragm. This arises from elasticity of 
the connection between the two, and accounts for the 
whistling on high notes which is observed when stiff 
paper is used. 

Fig. ro represents the system if M, is regarded as the 
coil, S, the connecting link, M,„ the diaphragm, and Sz 
the surround. At an upper frequency Mi, S, and M, 
resonate. I hope to treat this in greater detail in 
another article at a future date. 
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TAB 
B.B.C. and Television.—A 

Nottingham and 

Capt. Eckersley at a Television Show. 
The Baird Television apparatus uas 

demonstrated to several members of the 
R.B.C. on Tuesday of last week. Among 
the party were Capt. Eckeraley and Mr. 
Gladstone Murray, of the Information 
branch. The demonstration was con-
ducted between two rooms about 40 yards 
apart, connected by wire, arid I hear that 
the B.B.C. officials remained at the 
receiving end the whole of the time. 
An official announcement may be made 

before these lines appear, but at the 
moment of writing the B.B.C. experts 
are " considering their report." Does. 
this suggest anything startling? 

0000 

5XX Uses %XXX Valves! 
5XX is making a bid for the valve 

longevity record. A modulator valve 
which has just been superannuated on 
account of low emission has spent a 
useful life of 12,571 hours 17 minutes. 
Work it out and you will find that this 
amounts to almost 524 days of continuous 
working! 
The valve was first put in circuit on 

November 21st, 1925, and has functioned 
for every minute of Daventry's transmis-
sion since that date. There are several 
other valves at Daventry which are well 
on the way to equalling this record. One 
lias been in use for between ten and 
eleven thousand hours and another for 
nearly ten thousand, and they are both 
going strong. 

0000 

Why Not a Museum? 
It would be a pity to throw away 

valves with such a history. Some sort 
of museum ought to be found for them, 
or they could be auctioned for charity. 
By the way, a B.B.C. museum seems 
overdue. It has been explained to me 
that there is no roo ni for such an institu-
tion at Savoy Hill, but that is no reason 
why historic apparatus could not be stored 
until a proper setting can be found for 
them in the marble halls of Broadcasting 
House. A good nucleus for a broadcast-
ing museum is available in the exhibits 
which appeared at the Olympia Show. 

0000 

The Wrong Word. • 
How many readets observed a curious 

lapse in the Second News Bulletin on 
Monday of last week? In regard to the 
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By Our Special Correspondent. 

Valve Methuselah.—Fewer Oscillators ?—Berlin's " Surprise 

Regional Scheme.—Moscow Relays Chelmsford. 

Atlantic trip of the Graf Zeppelin it was 
stated that the airship would carry a 
television (sic) apparatus for the reception 
of maps. 

0000 

Where Are the Oscillators ? 
Is it possible? Savoy Hill says so, so 

one supposes it is so. " There is no 
apparent increase in interference caused 
by local oscillation." 

October is generally the grand rally 
month for oscillators. What has 
happened ? Is the old esprit de corps 
dead? 

TALKS FROM A PARACHUTE. Slim ' 
de Villiers, a Los Angeles airman who 
recently broadcast during a parachute 
descent. The short wave transmitter is 
fed by dry batteries strapped round his 

waist. 

What the Sage Said. 
The oscillators are still holding on in 

the little bit of N.W. London with which 
I am most familiar. They sound their 
fanfares at all hours, but more especially 
during talk periods. The noblest type of 
all, the " silent point" oscillator who can 
make listening a mockery to everyone in 
the locality, still proclaims his awful 
presence. 

Said Thomas Carlyle in one of his 

Night."— 

letters: "1 have been kept awake all 
night by a dog howling; oh! that I had 
the creature by the hind legs against a 
stone wall ! " 
Sb : 

0000 

"Surprise Night" in Berlin. 
After the comic opera episode in Berlin 

last week, when a Socialist speaker was 
abducted and his place at the microphone 
usurped by a political rival, we shall all 
feel very dubious about some of these 
talks from 2LO. 
Suppose, one of these nights, Sir Wat-

ford Davies were spirited away for an 
hour or two while an impersonator 
stressed the futility of fugues and the im-
portance of jazz (" Listen for the saxo-
phone, please, and note how I whistle 
through my teeth "). In future, how 
shall we know whether it is really A. J. 
Alan speaking and not Sir Oliver Lodge? 
(" And—er--when I got back to Holland 
Park, you know, it was quite dark, and 
—er—the keyhole rather reminded me of 
the discontinuity of matter. While on 
that topic . . 

0000 

Precautions at Savoy Ira 
As a matter of fact, the B.B.C. has 

always taken elaborate precautions to 
prevent hoaxes at the microphone. 
Someone with discretionary powers is 
always listening, and more than once the 
prerogative of a sudden switch-off has 
been exercised when a too voluble 
speaker has exceeded the limits of hie 
manuscript. 

Still, one never knows! 
0000 

The Situation in Nottingham. 
As from November 1st, Nottingham 

will take its place beside Birmingham in 
the service area of 5XX and 5GB, and 
thenceforward the B.B.C. hopes to draw 
extensively on the cultural and artistic 
resources of the Nottingham area. 
To celebrate the event, an hour's pro. 

gramme, provided entirely by Notting. 
ham artists, has been arranged for 5GB 
listeners on November 1st, and Notting-
ham listeners, who will no longer have 
their local transmitter, should tune in to 
Daventry experimental. 
The recent "silent nights" in Notting-

ham, when 5NG has temporarily closed 
down to enable listeners to test their 
reception of Daventry, have been produe-

• 
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tive of a number of complaints, mostly, 
however, from crystal users who employ 
indoor aerials. These people have no 
right to complain, for the B.B.C. has 
never been expected to give a service 
to listeners who are inadequately 
equipped. 

0 000 

A Sad Sequel. 
I am sorry to have to record a real 

tragedy, in connection with the wireless 
" duel challenge which Captain 
Eckersley received recently and which 
was referred to in these columns last 
week. The writer of the letter, whose 
desire to interview the Chief Engineer had 
become an obsession, suffered a break-
down and died a few days ago. 
In correspondence (which I have been 

privileged to see) Captain Eckersley had 
explained at length and in the most sym-
pathetic terms that the demands on his 
time precluded personal interviews except 
in matters of fundamental importance to 
the progress of wireless. 
No one will reproach " P.P." for such 

a reply, though I have no doubt that, had 
he been aware of the seriousness of this 
particular case, he would have stretched 
a point in the poor man's favour. 

ocoo 

Mr. Ballwin at the Microphone. 
The political celebrities are getting 

plenty of practice in microphone 
technique in preparation for next year's 
General Election. Mr. Ramsay McDonald 
and Mr. Lloyd George have both been 
heard recently. On October 26th the 
Prime 'Minister's speech at the tenth 
annual birthday meeting of the League 
of Nations Union will be relayed from 
the Albert Hall to 5GB. 

0000 

"Sermons in Stones" (and Anthems in 
Coal 1) 

" A program of sacred songs has been 
chosen by The Lehigh Coal and Navi-
gation Company for the next offering . . . 
to be broadcast through the N.B.C. 
system . . ." 

It's the Life 1 
In what happier frame of mind could 

we approach the winter season than by 
apostrophising its delights in the eloquent 
words of La TSF Moderne? 
"October, the approach of winter . . . 

Season awaited by the sans-filistes, who, 
in the silence of a reposeful ether, are 
able to taste the delights of a distant 
concert while their compatriots, as yet 
unattracted by the marvel which has 
captivated us, find life tedious as they 
gaze outside of an evening upon the 
falling rain !" 

0000 

Tommy Handley's Dilemma. 
I hear that Tommy Handley, whose 

witty shows at the microphone have won 
him a large "outside" public, suffered 
considerable embarrassment at a Mothers' 
meeting in Hertfordshire a few days ago. 
He had been entertaining his audience 
without the aid of music for nearly an 
hour. An hour! Think of it! Finally 

he decided to flavour the ending with a 
song, and he choose " Constantinople." 
But none of the ladies could (or would) 
play the piano. 

It was then that the local " lion "— 
in public life a fanious orchestral con-
ductor—was prevailed upon to play the 
accompaniment. The embarrassment 
began with the discovery that playing 
" Constantinople " needs talents which do 
not enter into the conducting of an 
orchestra. Anyway, Tommy Handley 
won ! 

0000 

Later Dance Mini° from 2LO. 
On Wednesdays, starting in November, 

2L0 will transmit late dance music with 
Daventry (5XX) from 11 p.m. to 12 mid-
night. This hour will be provided by 
Jack Payne and the B.B.C. Dance 
Orchestra 

FUTURE FEATURES. 

London and Daventry (5XX). 
OCTOBER 218T.—A Military Band Concert. 
OCTOBER 23RD.—" Should Married Women 

Work f " a discussion between Daine 
Beatriz Lyall and Mrs. E. D. Simon. 

OCTOBER 24TH.—" Michael," a play by 
Tolstoy. 

OCTOBER 2,6v5.—B.B.C. Symphony Con-
cert, relayed from the Queen's hail. 

OCTOBER 27v5.—Viennese Dances and 
Marches. 
Daventry Experimental (SOB). 

OCTOBER 23RD.-11 yd D and Mozart 
Music, 

OCTOBER 25TH.—" The House with the 
Twisty Windows," a play by Mary 
Pakington. 

Cardiff. 
OCTOBER 22ND.—" The Lady Lawyer," an 

operetta by John W. Iviiney. 
Manchester. 

OCTOBER 21sT—Programme of famous 
Classics. 

OCTOBER 2251:I.—Speeches relayed from 
the opening of the Radio Exhibition 
at the City Hall. 

Newcastle. 
OCTOBER ma.—The Electric Sparks Con-

cert Party. 
Glasgow. 

OCTOBER 2,25D.—Half an hour of Ketel-
bey's music. 

Aberdeen. 
OCTOBER 225D.—" The Compleat Com-

promise," a dialogue by Edwin 
Lewis. 

Belfast. 
OCTOBER 27T11.—Favourite songs of the 

Boer War and the Great 'War. 

Post Office Psychology. 
An observant writer in a Liverpool 

journal draws attention to the printer's 
reference on Post Office Form T268, 
which requests listeners to renew their 
licences. The reference runs : " WT. 
1345/1182 1,000,000 . . ." etc. He de-
duces therefrom that a million of these 
forms were printed, and implies that the 
Post Office deemed that it would be 
necessary to remind a million listeners 
when their next 10s, was due. No doubt 
he is right. The Post Office people are 
wonderful psychologists. 

0000 

"A Nonsensical Playlet." 
" Evening Dress Indispensable " is 

described by the author, Roland Pertwee, 
as " a nonsensical playlet." It will be 
broadcast from 5GB on October 30th. In 
the cast will be Janet Eccles, who toured 
South Africa, Australia, and New Zea-
land as juvenile lead with Irene Vanbrugh 
and Dion Boucicault. 

Moscow Relays 1111W. 
The 'Leeds Festival Conceit on the 

evening of October 3rd was relayed by 
the Moscow Comintern station. The 
secretary of the Festival has received a 
letter from Mr. G. A. Birkett, a lecturer 
in Russian at Sheffield University, in 
which he says :— 
" At 8.30 p.m. Moscow closed clown for 

half an hour announcing that at nine 
there would be an experimental relay of 
foreign stations. Just after 9 p.m. I 
turned to Moscow again and heard that 
they would try to relay the programme of 
Chelmsford, the English short-veave 
station. Almost immediately there came 
through the item that I had been getting 
a few minutes previously from Daventry 
—Brahms' German Requiem. 
" I listened to it from Moscow for 

about 25 minutes from 9.10 to 9.35. 
Reception was as clear as from the Eng-
lish station and so powerful that it had 
to be cut down.' 
The Indian Broadcasting Company lias 

recently relayed several of Chelmstord's 
transmissions, so it really looks as if the 
short-wave station is at last cooling into 
its own. 

0000 

Scottish Short Story Readings. 
The winter programme of the Scottish 

stations of the B.B.C. again lays con-
siderable stress on contemporary Scot-
tish production in music and letters. One 
new series of broadcasts which promises 
to be particularly popular is the series 
of short-story readings by Scottish 
novelists. The next of the stories will 
be told on November 3rd by Miss Chris-
tine Orr. 

0000 

A Grand Smash. 
I referred to "Cracked China " last 

week. This piece (or pieces!) will be 
broadcast on Wednesday next, Octo 
ber 24th. The materials have been col-
lected by K. B. indoe and Gordon 
McConnell, and stuck together by Bruce 
Winston, with the help of Olive Groves, 
Robert Chignell and St. Barbe West. 

ocoo 

The Romantic Age. 
" Moyen Age," the romantic experi-

ment which is being broadcast from 2L0 
on Friday next, is by the author of that 
recent success, " Blue on the Boulevard." 

It is woven round the fancy that the 
spirit of the Romantic Age has found 
expression in César Franck's Symphony, 
which will be heard as a background 
throughout the broadcast of speech and 
other music. 
Thornton Wilder, the author of " The 

Bridge of San Luis Rey," has given per-
mission for one of his short unpublished 
plays to be included. 

0000 

Concerto with a Military Band! 
Something unusual in military band 

music will be heard on October 30th, 
when Belfast will broadcast a concerto 
by Louis Hassler for bassoon and mili-
tary band. Probably on only one previ-
ous occasion has a concerto been broad-
cast with military band accompaniment, 
viz., the Grieg pianoforte concerto, 
played by Maurice Cole and the Wireless 
Military Band from 2LO. 
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MANCI-IFSTER EXHIBMON. 
OCTOBER 22nd TO NOVEMBER 3rd. 

Alphabetical List of Exhibitors. 
A .F.A. Accumulators, Ltd., (37) 

120, Tottenham Court Rd., London, 
W.I. 

Alphian Wireless, Ltd., (51) 
Mortimer St., London, W.1. 

Association of British Radio (115) 
Societies. 

BAKER, A.. (74) 
42, Cherry Orchard Rd., East Croy-

don. 
Barraclough, G. D., (19) 

16-18, Moult St., Cross St., Man-
chester. 

Belling & Lee, Ltd., (7) 
1, Queensway, Ponders End, Middle-

sex. 
Brandes, Ltd., (33) 

2-3, Norfolk St., Strand, London. 
W.C. 

British Ebonite Co., Ltd., (17) 
Nightingale Rd.. Ilanwell, London, 
W.7. 

British General Manfg. Co., Ltd. (38) 
Brockley Works, London, S.E.4. 

British Thomson-Houston Co., Ltd., (47) 
Rugby. 

Brown Bros., Ltd., (59) 
273, Deansgate, Manchester. 

Brown, Ltd., S. G., (41) 
Western Av., North Acton, London, 
W.3. 

Bri.wnie Wireless Co. (Glt. Britain), (46) 
Ltd., 

Nelson St., London, N.W.1. 
Burgoyne Manfg. Co., Ltd. (92) 

34a, York Rd., King's Ltd, London, 
N .1. 

Bush House Radio, (81) 
40, Deansgate, Manchester. 

CARBORUNDUM Co.. Ltd., .(14) 
Trafford Park, Manchester. 

Celestion Radio Co., (31) 
29, High St., Hampton Wick. King-

ston-on-Thames. 
Chloride Electrical Storage (29) 

Co., Ltd., 
Clifton Junction, Manchester. 

Clarke & Co. (M/c.), Ltd., H., (42) 
Atlas Works, Old Trafford, Man-

chester. 
Climax Radio Electric, Ltd., 

Quill Works, Putney, 
S.W.15. 

Cole, Ltd., E. K., (2) 
" Ekco " Works, London Rd., Leigh-

on-Sea. 
Coranto Cabinet Co., (63) 

51, Naylor St., Hulme, Manchester. 
Cossor, Ltd., A. C.. (33) 

Cussor House, Higlibury Grove, Lon-
don, N.5. 

Crauford-Frost Wireless (113) 
Products, Ltd., 

32, Alma Rd., 'Windsor. Berks. - 
Curry's (1927), Ltd., (95) 

24-28, Goswell Rd:, London, E.C.1. 
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(25) 
London, 

DAYZITE, Ltd., (75) 
17, Lisle St., London, W.C.2. 

Detex Distributors, Ltd. (71) 
Detex House, Rosebery Av., London, 

E.C.I. 
Dubilier Condenser Co. (1925), Ltd., (62) 

Ducon Works, Victoria Rd., North 
Acton, London, W. 

EASTICK & Sons, J. J.. (101) 
118. Bunhill Row, London, E.C.1. 

Econasign Co., (105) 
94, Jermyn St., London. W.1. 

Edison Swan Electric Co., Ltd., (43) 
123-125, Queen Victoria St., London, 
E.C.4. 

Electramonic, Ltd., (77) 
Bear Gardens, Southwark, London. 

S.E.1. 
Electrical Machine & Apparatus Co , (73) 

Cromford Court, Corporation St., 
Manchester. 

Electron Co., Ltd., (36) 
122, Charing Cross Rd., London, 
W.C. 

Epoch Radio Manufacturing Co., (103) 
53, Gracechurch St., London, E.C.3. 

Ever-Ready Co. (Gt. Britain). Ltd., (20) 
Hercules Place, Holloway, London, 
N. 

FERRANTI, Ltd., (54 & 551 
Hollingwood, Lancs. 

Fuller Accumulator Co. (1928). Ltd.,. (72) 
Chadwell Heath. 

GAMBRELL Radio, Ltd., (84) 
Buckingham House, Buckingham St., 

Strand, London, W.C.2. 
Garnett, Whiteley & Co., Ltd., (27) 

Broadgreen Rd., Liverpool. 
general Electric Co., Ltd., (50) 

Victoria Bridge Manchester. 
Gottlieb & Co., J. L.. (2) 

Cromer St., Gray's Inn Rd.. London, 
W.C.1. 

Graham Amplion, Ltd., (26) 
25, &vile Row, London, W.1. 

green & Co., (110) 
• 94-96, Hurst St., Birmingham. 

HALCYON Wireless Co., Ltd., (32) 
Camberra House, 313, Regent St., 
London, W.1. 

Hardies (Manchester), Ltd., (22) 
Bull's Head Yard, Corporation St., 
Manchester. • 

'bailie Bros., (111) 
Balboni Rd., Edmonton, London, N.9. 

Hart Bros. Electrical Manfg (106) 
Co., Ltd., 

4, Queeusway, 
sex. 

Hirst, Ibbotson & 
7a, Blackfriars 

Holzman , Louis, 
34, Kingsway, 
W.C.2. 

Ponders End, Middle-

Taylor, Ltd., (66) 
St., Manchester. 

(6°) 

Holborn, London,  

Hughes & Co., Ltd., F. A., (28) 
204-206, Gt. Portland St., London, W. 

IGRANIC Electric Co., Ltd., (52) 
147, Queen Victoria St., London, E.C. 

Iliffe & Sons Ltd., (24) 
Dorset House, Tudor St., London, 

E.C.4. 

K.N. Electrical Products, Ltd., (107) 
87, Wardour St., London, W.1. 

Kalinsky (Aldgate), Ltd., S., (91) 
75. Aldgate High St., London, E. 

Kay, Ltd., P., (83) 
183, Old St., London, E.C.1. 

LANCASHIRE Dynamo & (64) 
Motor Co., Ltd., 

Trafford Park, Manchester. 
Longhorn Radio, (79) 

Rosslyn House, 96, Regent St., Lon-
don, W. 

Lectro-Linx, Ltd., (112) 
254, Vauxhall Bridge Rd., London, 

Lichtenberg & Jones, Ltd. (86) 
40-44, Holborn Viaduct, London, 

E.C.1. 
Lissen, Ltd. (88 & 89) 

Worple Rd., Islewmisli, London, S.W. 
London Metal Warehouses, Ltd., (76) 

Hill St., Blackfriars Rd., London, 
S.E.1. 

London Radio Manfg. Co., Ltd., (M 
Trafalgar Works, Station Rd., Loo. 

don, S.W.19. 
Lyons Ltd., Claude, (13) 

76; Old Hall St., Liverpool. 

M. P. A., Ltd., (23) 
62, Conduit St., London, W.1. 

Makerimport Co., (49) 
50a, Lord St., Liverpool. 

Ma rcon i phone Co., Ltd., (40) 
210, Tottenham Court Rd., London, 
W.I. 

McMichael, Ltd., L., (56) 
Wexham Rd., Slough. 

Melhuish, C. D., (114) 
8, at. Sutton St., Loudon, E.C.1. 

Metro-Vick Supplies, Ltd., (30) 
Trafford Park, Manchester. 

Mic Wireless Co., . (87) 
Whitehorse Place, Market St., Well-
ingborough. 

Moores & Co.. John, (8) 
Ravald St. Works, Salford. 

Mullard Wireless Service Co., Ltd., (45) 
Mullard House, Denmark St., Lou 
don, W.C.2. 

NEW London Electron Works, Ltd., (78) 
East Ham. London, E.6. 

OLDHAM & Sons, Ltd., (44) 
Denton, Manchester. 

Ormond Engineering Cu., Ltd., (67) 
Pentonville Rd., London, N.1 
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PARTRIDGE & Wilson, (118) 
217a, Loughborough Rd., Leicester. 

Peto-Scott Co., Ltd., (39) 
77, City Rd., London, E.C.1. 

Philips Lamps, Ltd., (21) 
145, Charing Cross Rd., London, 
W.C.2. 

,Portable Utilities Co., Ltd., (10) 
8, Fisher St., Southampton Row, 
London, W.C.I. 

Potter & Co., Ltd., H. B., (65) 
Station Buildings, Rochdale. 

Preen & Co., Ltd., Arthur, (11) 
(Fornto) Crown Works, Cricklewood 
Lane, London, N.W.2. 

R.I. & Varley, Ltd., (61) 
Kingsway House, 103, Kingsway, 
London, W.C.2. 

Radiovim, Ltd., (93) 
24, Tho Elms, Liverpool. 

Redfern's Rubber Works, Ltd., (57) 
Hyde, Cheshire. 

Reid & Co., L. H., (68) 
32, Victoria St., London, S.W.1 

Rialton Radio, (80) 
21a, 13arbicaii, London, E.C.1. 

The Case for informal Meetings. 
Members of the South Croydon and District 

Radio Society are asked to note that the 
Society's meetings are now held on Tuesday 
evenings at 8 o'clock, at the Surrey Drovers' 
Hotel. Visitors are cordially welcomed. In a 
recent discussion the opinion was widely held 
that informal evenings are ti considerable 
attraction to many enthusiasts who do not 
welcome stereotyped lectures at every met-
ing. Several Informal meetings are, therefore. 
to be held during the present session. 
The lion. Secretary, who has been re-elected, 

is Mr. E. L. Cumbers, 14, Campden Road, 
South Croydon. 

o o o 
Tottenham Society's Successful Year. 
A flourishing state of affairs was revealed at 

the sixth annual general meeting of the Tot-
tenhain Wireless Society on October 3rd. Fin-
ancially, technically and socially the past year 
lias obviously been a success, and there is 
every indication that the Society's activities 
mill maintain the standard already set. A 
special invitation is extended to new members; 
those interested should either call at head-
quarters, 10, Bruce Grove, Tottenham, out any 
Wednesday evening at 8 o'clock, or conunind-
rate vtith the lion. Secretary, Mr. R. C. A. 
Haynes, 159 Lordship Lane, N.22. 

0000 
Birmingham Visito Olympia. 
A party of members of Slade Radio (Bir-

mingham) paid an interesting tiring visit to 
Olympia on September 29th. 
At the subsequent meeting of the Society 

Mr. A. Freeman described the Show to those 
members who had been unable to join the 
party. The Society is busy on the construc-
tion of a screened grid receiver. Visitors. are 
welcomed at the meetings which are held on 
Thursdays at the experimental station, 8, Vic-
toria Road, Erdington. 

lion. Secretary: Mr. 11. Clews, 52, St. 
Thomas Road, Erdington, Birmingham. 

ocpbo 
All About Accumulators. 
Valuable information concerning the menu-

lecture of different types of accumulators was 
provided by Mr. Locktoa, of the hide Com-
pany, at the Southend and District Radio 
3ociety. The lecturer, who illustrated his re-
narks with lantern slides, gave some very use-
'ul hints and tips on the working of accumu-
ators and their charging and maintenance. 
Hon. Secretary: Mr. F. J. Waller, Eastwood 

Iouse, Rochford, Essex. 

\M15slieg 
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Ritherdon & Co.. Ltd., (108) 
North Bridge Mills, Deansgate, 
Bolton. 

Rolls-Caydon Sales, (82) 
77, Rochester Row, London, S.W.1. 

Rothermel Corporation, Ltd., (34) 
24-26, Maddox St., London, W.I. 

Runbaken Magneto Co., (104) 
240, Deansgate, Manchester. 

SCOTT & Co., Ltd., G. L. (102) 
Morris House, 60-6, Rochester Row, 
London, S.W.1. 

Sheffield Magnet (117) 
116-126, Broad Co.,ane, Sheffield. 

Sifam Electrical Instrument (85) 
Co., Ltd., 

Bush House, Aldwych, W.C.2. 
Standard Insulator Co., Ltd. ' (58) 

Winsley House, Wells St., Oxford 
St., London, WI. 

Standard Wet H.T. Battery Co., (69) 
184-8, Shaftesbury Av., W.C.1. 

TRADER Publishing Co., Ltd., (1) 
St. Bride's House, •Salisbury Sq., 
London, E.C.4. 

CLUB   
REPORTS   AND 
TOPTC S 

Secretaries of Local Clubs are invited to 
send in for publication club news of general 
interest Ail photographs published will be 

paid for. 

Open Meetings. 
The Leyton and Leytonstone Radio Society 

issues a special invitation to the public to 
attend an interesting series of demonstrations 
and lectures to he given on Thursday even-
ings at 8 o'clock, at Grove house, high Road, 
Leyton, E.10. 

FORTHCOMING EVENTS. 
WEDNESDAY, OCTOBER 17th. 

Edinburgh and District Radio Society. At 
8 p.m. At 117, George Street. Lecture 
on ' Ware Meters." 

Wigan Technical College Radio Society. 
Lecturer "Modern Wireless Batteries and 
their Operation," by Mr. C. P. Lockton. 
M.Sc., of Messrs. The Chloride Electrical 
Storage Co., Ltd. 

Tottenham Wireless Society. Second annual 
dinner. 

THURSDAY. OCTOBER 18th. 
Stretford and District Radio Society. At 
8 p.m. At 6h, Derbyshire Lane. Lecture 
on Public Address Systems, by a repre-
sentative of the Mareoniphone Co., Ltd. 

Slade Radio (Dirminghom. At 8, Victoria 
Road, Erdington. Members' night. 
Fourth talk on Electricity. 

Leyton arid Leytonstone Radio Society. At 
8 p.m. At Grove House, High Road, Ley-
ton. Demonstration of the "Everyman 
Four." 

MONDAY, OCTOBER 22nd. 
Newcastle-upon-Tyne Radio Society. At 

Carliol House. Film depicting activities 
¿Id. the Newcastle Electric Supply Co., 

Hackney Radio and Physical Society. At 
8 v.v.. At the Electricity Hall, 18-24. 
Lower Clayton Road, E.5. Lect are: 
"' All Mains' Receivers," by Messrs. 
G. V. Cole and J. H. Nicholls. 
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Truplionic Wireless Co., (35) 
Triumph House, Regent St., London, 
W.1. 

Tutills, Ltd., (16) 
7-9, Swan St., Manchester. 

VANDERVELL & Co., Ltd., C. A., (15) 
Warple Way, Acton, London, W.3. 

WARD & Goldstone, Ltd., (18) 
Frederick Rd., Pendleton, Man-

chester. 
Wa tine' Wireless Co., Ltd., (5) 

Imperial Works, High St., Edgware. 
Wellworth Wireless Co., Ltd., (48) 

8, Wally Grove, Manchester. 
Wilkinson & Co., C. B., (90) 

Junction Chambers, 51m, Oldham Rd., 
Rochdale. 

iig rg .v e & Rogers, Ltd., (70) 
Mill Lane, Old Swan, Liverpool. 

Wireless Pictures (1928), Ltd., (119) 
14-16, Regent St., London, S.W.1: 

Wright & Weaire, Ltd., (94) 
740, High Rd., Tottenham, London, 

N.17. 

 *   

Ilford Society issues a " 
Mr. J. E. Nickless, 2KT, was re-elected 

President of the Ilford and District Radio 
Society at the annual general meeting on 
October 6th. A good programme has been pre-
pared for the coining session and all interested 
are invited to communicate with the Itou. 
Secretary, Mr. C. E. Largest, 16, Clements Road, 
Ilford. 

0000 
Lectures for Beginners. 

All wireless enthusiasts and beginners in the 
Peekham district are cordially invited to attend 
the meetings of the Radio Society which has 
been formed in connection with the Peckham 
Literary Evening institute, ('ounty Secondary 
School, Peckham Road, S.E.15. Meetings are 
held under the direction of Capt. Jack Frost, 
who dealt with " Electric Units" in his lec 
ture on Thursday last, October 11th. 

0000 
Kensington Radio Society. 
At last Thursday's meeting of the Kensing-

ton Radin Society, held at 138, Holland Putt( 
Avenue, W.11, Dr. Gordon-Wilson gave a de-
monstration of two interesting portable sets--
a screened grid Instrument and an 8-valve 
super het. 

lion. Secretary: Mr. G. T. Iloyes, 71a, 
Elshain Road. W.14. 

0000 
Society's Printed Transactions. 
The Transactions of the Edinburgh and Dis 

trict Radio Society are included in the October 
issue of the Ediithurgli Journal issued by the 
various Societies whose headquarters are nt 
117, George Street, Edinburgh. The Radio 
Society le holding its meetings at this address 
at 8 pa... on Wednesdays, continuing until 
April next. An attractive syllabus has been 
prepared and negotiations are in progress for a 
lecture on "The Screened Grid and Pentode 
Valves" to be given in November by a repre-
sentative of one of the loading valve firms. 

lion. Secretary. Mr, E. I. Robertson, 10. 
Richmond Terrace, Edinburgh. 

0000 
Third Oldest Wireless Society? 
The Croydon Wireless and Physical Society, 

which has just opened its winter session, claims 
to be the third oldest wireless society in Great 
Britain, having been founded in 1013. 

If sufficient support is forthcoming, the Society 
proposes to hold " practical and conversational " 
evenings in addition to the more formal lecture 
meetings. 
Hon. Secretary: Mr. H. T. P. Gee, 51-52, Chan-

cery Lane. W.C.2. 
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The Service is subject to the rules of 
the Department, which are printed 
below; these must be strictly enforced 

in the interest of readers themselves. 

" The Wireless World" Supplies a Free Service 

A Low-magnification Stage. 
My set comprises an anode-bend de-
. lector with a resistance in its anode 

circuit. The next L.F. stage is 
coupled to the output valve by means 
of a transformer. Now I should like 
to try the pentode, but understand 
that st would not be suitable unless 
l cut out one of the L.F. stages. 
However, instead of doing this, 
would it be permissible to reduce the 
overall magnification by substituting 
the present coupling resistance by 
one of a few thousand ohms, as an 
alternative to taking out the existing 
first L.F. stage? P. T. M. 

We cannot see any serious objection to 
your proposed plan. If possible, you 
should try various values of resistance 
in the anode circuit of the detector, 
finally choosing one which will cause the 
pentode to be fully loaded when a signal 
voltage of sufficient strength for good 
rectification is applied to the detector 
grid circuit. 

0000 
• 

Condenser Insulation. 
I have lately been testing some old Mans-

bridge-type condensers by connecting 
leads from the H.T. battery to them, 
and noting how long a charge is re-

• tained. On short-circuiting the ter-
minals, I find that they all give a 
good spark alter half an hour; do 
you think that this indicates that 
they are in good order? D. S. 

In making a test of this sort, a good 
deal depends on the humidity of the at-
mosphere, and consequently the amount 
of dampness across the terminals. We 
think, however, you can rest assured that 
the insulation of your condensers is ade-
quate. 

0000 

"Decoupling" a Screened Valve. 
Will you please give me a diagram show-

ing how decoupling wiring may be 
applied to a screened-grid amplifying 
valve? L. V. H. 

As with an ordinary triode, the oscilla-
tory currents in grid and plate circuits 
should be prevented from flowing in leads 
which are common to other circuits. This 
end may be attained by adopting the 
scheme of connections shown in Fig. 1, 
from which you will see that the grid 
return lead is taken direct to the negative 

OCTOBER 17111, 1928. 

A selection of queries of general 
interest is dealt with below, in some 
cases at greater length than would be 

possible in a letter. 

of Technical Information. 

filament of the valve through its biasing 
battery. Similarly, a stopping resistance 
is inserted at the low-potential end of the 
anode circuit in order to deflect H.F. 
currents through the by-pass condenser to 
the same point. These precautions are 
also observed in the wiring of the screen-
ing grid. 

i. —isolating the various circuits 
associated with a screened-grid valve. 
R, decoupling resistances; C, by-pass 

condensers. 

RULES. 
(1.) Only one question (which must deal with 

a single specific point) can be anewered. Letters 
must be concisely worded and headed " Infor-
mation Department." 

(2.) Queries must be written on one side of 
the paper, and diagrams drawn on a separate 
sheet. A self-addressed stamped envelope must 
be enclosed for postal reply. 

(3.) Designs or circuit diagrams for complete 
receivers cannot be given; under present-day 
conditions justice cannot be done to questions 
of this kind in the course of a letter. 

(4.) Practical wiring plans cannot be supplied 
or considered. 

(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 

(6.) Queries arising from the construction or 
operation of receivers must be confined to con-
structional sels described in " The Wireless 
World "or to standard manufacturers' receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart-
ment are invited lo submit suggestions regarding 
subjects to be treated in future articles or 
paragraphs. 

Underloading the Detector. 

My receiver has one H.F. stage followed 
by an anode-bend detector and two 
L.F. amplifiers. Due possibly to my 
unfavourable situation from the point 
of view of receiving conditions, I am 
unable to get many distant stations in 
daylight, and am thinking of adding a 
third optional L.F. amplifier. I am 
well aware that this practice has been 
deprecated on the grounds that in-
stability will probably be caused by 
interaction between the various cir-
cuite, but am prepared to take all 
precautions against thi8, if you 
recommend me to add another valve. 

E. C. D. 
Apart altogether from the question of 

L.F. instability—which is very difficult to 
avoid when three high-magnification L.F. 
stages are used—we cannot recommend 
your proposed addition. The receiver is 
(or should be) designed so that a signal 
of sufficient amplitude adequately to oper-
ate the detector will fully load the output 
valve. If, however, you add another 
L.F. stage, it will be obvious that the in-
put to the detector for a given L.F. out-
put will be very much less, and, especially 
with anode-bend rectification, it is almost 
certain that the L.F. amplification obtain-
able from three stages will be altogether 
excessive. 

0000 

Aerial-earth Connections. 

My three-valve set as originally installed 
gave good resulte, but since moving it 
into another room it is impossible to 
get loud speaker signals of reasonable 
strength, even from the local station. 
Can you suggest where I should look 
for the fault? H. C. M. 

Although you do not give details, we 
expect that you have fitted extension wires 
to the aerial and earth leads, and taken 
them side-by-side from one room to the 
other. If this is so, there will almost cer-
tainly be an excessive addition of capa-
city to the aerial-earth circuit; this might 
well be sufficiently serious to cause the 
diminution in volume of which you 
complain. 
You can easily check the correctness of 

our diagnosis by tetiaporarily replacing 
the set in its original position • if we are 
right, we recommend you di leave it 
there, and if necessary to fit an extension 
for the loud speaker to the other room. 
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THE 

FE   TI 
THE BIG TRANSFORMER 

The Ferranti A.F.5 Transformer 

does a big job in a big way. 

It is built to a standard and not to 

a price, and the Ferranti standard 

of Transformer performance is not 

likely to leave much to be desired l 

The A.F.5 handles the sound-

reproduction problems of modern 

broadcast programmes with an ease 

that is amazing. It makes possible 

a rendering of speech and music 

that is so nearly perfect as to verge 

on the uncanny. 

FERRANTI LTD., 

HOLLINWOOD, 

LANCASHIRE. 

TYPE A.F.5 

30/-
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LOEWE RADIO 
CONE LOUD-SPEAKERS 
Loewe Radio Cone Loud-speakers will give you real music. All 
harsh resonance is lacking, and for purity of reproduction 
and clarity of tone they are unexcelled. Mahogany finish. 
Silk front. Made in two types. 

FOR TEE ROME. 1 ye ER 71. 13' > 13 51. belt weight Bi lbs. A, lilustrated.) Price 50! 
FOR POLLIC 1.1)11 L11,48. 'lyre ER 125. 24" > 24' x Bi". Nett weight 15 lbs. Price 9 Gins 

Fully licensed by Standard Telephone nod Lektrophons Corporation. 

Ash your dealer for further particulars or write 

THE LOEWE RADIO COMPANY LIMITED, 
4, Fountayoe Road, TOTTENHAM, N.15. 

Leif lIAD10 

A W 
It 
TIM LATEST LIlIES 
THAT CAN BE SEEN ON 

STAND '751 New Hall 
MANCHESTER WIRELESS EXHIBITION 

Oct. 22 — Nov. 3. 

The VICTORY G.E.C. 3 Valve Set, including L.T 
Accumulator, H.T. Battery, Grid Battery, Connect-
ing Cord and 3 Valves, £1 0 _ Including Royalliei 

The MUGEN H.T. GENERATOR, 400 V-200 MA. 
Output from £22.0.0 
The Polar All Brass Variable Condenser, '0003 5/6 

„ '0005 5/9 
Full range of Ferranti Meters, Celestion Speakers, 

Trickle Chargers, etc. 
SOLDOMETA. The pocket soldering outfit—the 
sensation of Olympia   2/6 
{Vnte for curnprehenstve I. atalogue. ree to taller, Postage 6,1. 

IlET.1 IL 

WILL DAY LTD. 
IC1R. 1.1,11 1,• 

DAYZITE LTD. 
(The best in the West), 

17 & 19,LISLE ST.,Leicester Square, LONDON,W.C.2 
,Phone: Regent 0921 Mel 
Creme: " W.,trand, Londo,. 

Ratio 3 to 1. 

NOTE Ma amprocei 
cecnkring acct.>. 

Here is the transformer that marks an epoch! 
There have been transformers before that 
have been good ; they have been expensive 
There have been transformers before that 
have been cheap ; they have not always been 
good. There has never before been a trans-
former so good and yet so inexpensive as the 
D.X.; it is one which we can thoroughly 
recommend if you want reproduction of 
really high quality. We do not wish to 
worry you with curves and scientific data, 
we want you to listen to a D.X. trans-
tormer in action ; that's all we ask. 

Write to us also for literature on the 
famous D.X. Coils 

NOT/1 .ermtr ‘1141111.1,“ 
ir ,r,ailon to molirepepil. 

'Phone Clissai t 3,g9. 

IMPROVED 

COIL DRIVEN 
LOUD SPEAKER 
Purchasers delighted at Magnificent result. I 
Astonishingly natural icproduction. A 
leally well built speaker containing many 
improvements and refinements, e.g., the 
Improved centering device and screw adjust-
ment of pot magnet clock makes assembly 
xtremely 

Supplied with all parts ready to aasemb.e, bacludinc moving 
loll, Cone. and Ill. Bane Board. Long 
or short stand as required. 

Demonstration, dolly after 4 p.m. 
Flotl Parifealars crom IS. manufaentre 

Improved 
Centerinj 
(Wide. 

CUTTERS & TOOLS Ltd. , 
43 45, PeinLroke Place, LIVERPOOL. Litt. 

1' Ann- - •• .• eidoed, torryTonl: 

FINEST QUALITY 

BRITKAM-EBoNITE 
SPECIAL 
RUBBER 
SHEET 

for 

Moving Coil 
Loudspeaker 
Construction 

Panels cut any size 
and thickness. Matt 
or polished sur-
face. Guaranteed 
against leakage. 

• 

Sheets 
Rods tic 
Tu be s 

Immediate 
delivery "eo. 

and elastic yet not too Ills,. Unhke the thui 
grades which readily perish. its roughened ,urface 
makes it strongly adhere te diaphragm and ring. 

BRITKAM-EBONITE Britannia Rubber as 
Kamptulieon Co., Ltd., 

Nevigate St., London, E.C.1. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A50 
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Model "A" in Oak or 
Mahogany Cabinet. 

YOU 
1- AV1F, BEEN WAITING 

FOR THE 

HRH 
MOVING COIL 

LOUD EAltEli 

HERE IT IS! 
The Reproducer that has been developed by the result of pains-
taking research and deep investigation over many months, in an 
effort to give the public an instrument which reproduces the 
music as it is performed in the studio. 

And these special features 
will interest YOU— 

THE MAGNET. Is constructed from specially selected dynamo steel ol 
the highest quality to a carefully calculated design to give a very intense field 
exactly where it is wanted with the minimum of leakage. The winding takes a very 
reasonable load of amp. at 6 volts, which is a compromise between economy in 
current and intensity of fiekl, a compromise which suits the average listener's battery 
power yet give.; maximum efficiency. 

THE DIAPHRAGM. Is constructed to a new and unorthodox specifica-
tion peculiar only to Britannia Loud Speakers, and this in conjunction with the use 
of a specially hght material gives a very high sensitivity together with an al>ence 
bo:h of muffling and of that hanshness and " edge " peculiar to moving coil loud 
speakers. Further, the effect of focussing, by which reproduction when standing to 
one side of the instrument is found to be very much inferior to that standing in 
front, is also materially reduced. 

THE MOVING COIL. Is precision wound and is arranged to give high 
sensitivity and to co-operate with the diaphragm in eliminating shrillness aad 
muffling, both faults often found in moving coil speakers. 

THE SUSPENSION SYSTEM. Consists of carefully selected and 
specially treated leather which allows full movement of the diaphragm, giving a 
rood thump in the bass without causing the centering adjustment to be variable. 

FINISH. A neat appearance is obtained by the use of a black eelluioàe bnish 
on all metal parts. The whole unit is therefore not only exceedingly sensitive and 
highly efficient in operation, but is also artistic in appearance and pleasing to 
the eye. 

BRITANNIA REPRODUCERS 
10, Nether Green Road 

SHEFFIELD 
fel. 2115 

r PRICES: 
Model A. 
£4-17-6 

Completely assembled 
ready for use. 

With Oak Cabinet 

£2-2-0 
Extra. 

With Mahogany Cabinet 

£2-7-6 
Extra. 

For the Horne 
Constructor. 

Complete set of parts 
ready for assembling, in-
cluding diaphragm ad to 
size and magnet assem-
bled, with full instruc-

tions 

£4-7-0 

TRADE ENQUIRIES 
IN 

Model " A." 

A51 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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H.T. BATTERY 
for A.C. and 

The Last Word in 
CONNECTING WIRE 

" SECURITE 
70. 

90. 

per 1Oft, roil 
18 s.w.g. 

per 10ft. coil 
16 8.W.g. 

,f 

' Securite " is made in 5 bright colours ; 
will not crack; is eas;ly bared with a 
knife, leaving a clean tinned conductor, 
ready for soldering; and is damp, oil, 
and acid proof 

Manufactured 1p— 
BRASSE LTD., Manor Works, High St., Hornsey, N.8 

den 
uic.7. 4 

4 ELIMINATORS 4 
D.C. Mains. 1 

4 
4. 
1 
4 

Model 10.4 for A.C. Mains, full wave rectifica-
tion, suitible for Screened Grid and Pentode three-
valve sets of the MEGATON, and BLTRNDEPT 
Types, also new COSSOR Melody Maker and for 
sets using four on:Unary or three ordinary and one 
power valve. Inclusive of royalty and complete 
with "Philips 506" valve .. -17-6 
Current ron,aimplion-140 hours per Unit. Output at 
125 volts, 15 m.s.; 2 tappings. one fired and one venablo 

from 30 to 90 volte. 
Other Models from 6346-0 

Brillsis Manufacture. Guaranteed for One Yelf. 
If your dealer cannot nrpply, stein direct to en and tee mill 
rend on am,» day.' approves/. Conk seiffs order (carnage 
and packing 216). 13toto voltage of your maim, and tolletAer 

4.0. or D.O. 
BEND P.C. FOR ILLUSTRATED DESCRIPTIVE 

CATALOOUE W.W.13. 

THE RAI)LELLE COMPANY, LTD., 
18e, flaverst.tok Hill, Chalk Farm, N.W.3. 

(Facing Cheik Farm Tube Station>. 
Telephone: Hampstead 1994. 

;... INDOOR AERIALS 
GOLTONE 

(Regd.) 

" ENHANSA " 
12 feet long, super', 
to other indoor aerials 
uf double its length. 
Stocks held at London 
Depot, 5 A 6, Eden St., 
Hampetead ltd. N.W. 

1 Made up of 96 plaited ifilvern wire.. Gives better reunite than d 
, triune aerka. Light, flexible and et0clent. Price 2i- each. From 
I all best Radio Stoma. Refuse eubetitutee. 

3 M 
' Full particulars with catalogue on request. gled MU 

CONDENSERS 
"IN EVERY SENSE A PRECISION JOB' 

Wireless Trader 

PLAIN UNGEARED TYPE 

Prices: 
«0005 6 6 
-0003 6 3 

Model U. Log Law 
Tuning. All Nickubplate 
and Aluminium. Spindle 
carried on 2 full ball 
races. Panel Mounting— 
Single hole Laing or Base-
board Mounting. Can be 
GANGED. i" Spindle to 
fit vernier dlale. Cover 
lof broiled) around fixed 
vanes gives entire pro- NORTHERN tection from accumula-

lmn of du,. SCIENTIFIC INDUSTRIES, 
WILLIAMS dc MOFFAT Ltd. 91, VICTORY ROAD, BLACKPOOL. 
Radio Dept., Ladypool Rd.,Sparkbrook, Birmingham. 

EASE 
WITH 
EFFICIENCY. 

MULTI-TUNER  
S. I 

,/ ONE 
DIAL 

CONTROL 
ONLY. 

r AUTOMATIC IN ACTION. 
NO LOOSE LEADS. 

A really well-designed Tuner giving excellent result 
over a range of zoo to 600 metres and zoo° to 
zoo° metres. 

12 MONTHS GUARANTEE. 

WITH FELL DeIRUCTIONI 
and 

WIRING DIAGRAM. 

Trade Enquiries Inriled. 

11'1?NA liTAR,Lac 
MIDGET LOG 
CONDENSER 
FOR PORTABLES. 

•0005 5/-
SMALL, LIGHT, 
HIGHLY EFFICIENT. 

Span when open 3iinckes. 1:0111 2 inches. Weight 4i ors. 

NORMAN HUNTLY, 
35, Glerkenwell Green, LONDON, E.C.1. 

'Phone : Clerkenwell 

Mention of '' The 

MULTI-WAY BAT TERY CA SUE 
is sold by tie yard 

Wi, eless 

Seven different coloured leads under 
one water, acid and flame proof covering. 
No matter how far your batteries may be 
horn your net, VAR-LAC will reach them. 

Scr ap‘ieloteArtildazt ewe Caable use 

Toe altaTasss. CONVENIENCE C EFFICIENCY 
Supplied m anr.o length. LI pow I 13 
dealer ii out ot ,lock write direct. +I 

ter el 
FLEXIBLE ELECTRIC CORDS LTD., 
QUEENSWAY, PONDERS END, MIDDX. 

World, wizen writing to advertisers, 

FLASH-
LIGHTS 

and 

RADIO 

opeepionorme_.—'en,„,  

.1. START 
THIS PROFITABLE 
BUSINESS TO-DAY 

CAWLEY 
Send for NETT 
Wholesale Lists. 

FLASH LAMP AND 
RADIO SPECIALIST, 

14, PETER STREET ST. HELENS, LANCS. 

will ensure prompt attention. A52 
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isusiteg its. lc, glib" CONTROL 
/7"..„,. . line and ei edeerl 

: gegbeen:br c t::: dr.""re314(.:e  

PRICES r 
"h drue. LS." Ste reetenectivelY. C.Pae" e 

It5031°6:;e•Zir, :te t et?. 9,:1er_p.o7r,eecet r el.::4:eicb:»•:1 

0douee .0005 (ma be 

Xne 

*ear eh. vuotio% neesec::*$ dler e . 
Mon weer ea or'« 

401-

1, of DeAilire Condeneer Cn. 0525), Ltd., 1",,,on Work., Virinrio Road. Y. Arlon. W.9. 

e)i-4 

Polar 
Choke & Potentiometer 

for IMPROVED RECEPTION 

H.F. CHOKE 
For Choice-coupled H.F Ampli-
fiers and for prevention of feed-
back effects. 

Range 20 — 5,000 metres, very 
compact, low self-capacity 4/6 

SEMI—FIXED 
POTENTIOMETER 
For smooth reaction control by 
suitably biasing the detector 
valve. 

Choice of three tapping› Very 
compact and economical 

AVOIDS SUDDEN OSCILLATION 
A necessity, not a luxury. 

MANUFACTURED BY 

Wingrove & Rogers Ltd 
POLAR WORKS, OLD SWAN, LIVERPOOL 

London Offices :-188, 189, Strand, W.C.2. 
Telephone : CITY 0332 (3 lines). 

ADVERTISEMENTS. 27 

FILTER CHOKE 

This new Parmeko Filter 
Choke, designed specially 
for use in output filter 
circuits, will carry a heavy 
D.C. current without the 
core saturating or the 
windings over - heating. 
Section wound; induc-
tance 30 Henries at 50 
milliamps; high insulation. 

Price 27/6. 

Write for full particulars of "Parmeko - Products. 
If there is not a standard component to meet your 
requirements we will quote you for any type of Trans-
former, Choke or Rectifying Apparatus 

SPECIALISTS IN MAINS TECHNICAL. ENQUIRIES 
RADIO COMPONENTS SPECIALLY INVITED. 

PARTRIDGE dc MEE, LTD., 
12, Belvoir Street, LEICESTER. 

THE 

(ARRI3c0cRuUNNI9UM 

The Carborundum R.C.C. 
Unit gives remarkably pure 

reproduction when used in the 
recently developed popular cir-

cuits using R.C. Coupling. Send for 
full details of this wonderful R.C.C. 
Unit which is now recognised as 
the only perfect form 
of R.C. 
Coupling. 

REDUCED 
TO 

7/6 

em 
RCC 

I e 
_OA" 

•61.0111.1....• 

GRID LEO 

'-"ri';•Bre" 

THE CARBORUNDUM CO.L7. 
MANCHESTER. 
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MISCELLANEOUS 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in these 
columns is: 

12 words or less, 1/- and Id. for every 
additional word, e.g., 18 words, 112; 24 words. 

Name and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the entire" copy" is repeated from the 
rrevious issue : 13 consecutive insertions V., ; 28 con-
recutive. 10':. ; 52 consecutive, 15%. 
ADVERTISEMENTS for these columns are accepted up 

to FIRST POST on THURSDAY MORNING (previous 
to date of issue) at the Head Offices of " The Wirelesi 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham; 280, Deannate. Man-
chester. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the following issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to ¡LIPPE 
8: SONS Ltd., and crossed - Treasury Notes  
being untraceable if lost in transit, should not be sent as 
remittances.  

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of private advertisers,letters may be 

addressed to numbers at " The Wireless World" Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box coo, clo " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No, 000, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remittance through the post except in registered envelopes; 
in all such cases the use of She Deposit System is recommended, 
and the envelope should be clearly marked "Deposit 
Department." 

nip DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, during which 

time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
ciiiterent arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £10, a deposit fee of 1/- is charged ; on 
transactions over (so and under (so, the fee is 2/6; over 
(so, sin All deposit matters are dealt with at Dorset 
House, Tudor Street, London, F.C.4, and cheques and 
money ordets should be made payable to Iliffe de Sons 
Limited. 

TEE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 

A Service to Our Readers. 
We bave made an arrangement with the Patentees 

whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
license the set by means of the Deposit System referred to 
above. 
The person desiring to sell, in sending us particulars for 

his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers. 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
" The Wireless World" to the owners of the patents 
concerned, and a certificate will be handed on to the 
purchaser of the set. 

SPECIAL NOTE. 
Readers who reply to advertisements and receive no 

answer to their enquiries are requested to regard the 
silence as an indication that the goods advertised have 
already been disposed of. Advertisers often receive so 
many enquiries that it is quite impossible to reply to 
each one by post. 

ADVERTISEMENTS. 

"MEGAVOX 
THREE" COILS. 

B.B.C. with base .. £1 - 1- 0 
Long Wave .. 14 -0 

S. ag ‘1.. WIRELESS CO., 
Atheletane Mews, N.4. Mounlvielo 1695. 

"RED DIAMOND" 2-WAY 
COIL HOLDER 

No. RD 32. 
Parallel working. Fine adjustment. 
Worm driven. Coils cannot fall. 
Easy movement. Perfect finish. 
Of all high-class radio A / 
dealers or by insured post, 
4/6. each 

No. RD 39. 
Pull-and-Push Switch. 
Robust construction. Definite "on" 
and "off" positions. No shaking. 
Perfect contacts. Terminals for easy 
fitting. - - • Price 1/3 
Or by insured post z/6. 

RECE 

SOIL Milkers 

JEWEL PEN CO., LTD. 
Radio Dept. 44, 

21 2, Great Sutton St., London, E.C.I 

r REPAIRS 
Any make of L.F. Transformer, Loudspeaker 
or headphones repaired and dispatched within 
IS HOURS-TWELVE MONTHS' GUARANTEE 
with each repair. 4/- Post free. 

Ternis to Trade. 

TRANSFORMER REPAIR CO., 
Dept. w 16,214, High Street, Colliers Wood, London, S.W.19 

3,000 SOLD 
EVERY MONTH 
THE SUPER 
POWER WAVE 
COLLECTOR 

PRICE 

1 
Post 
Free 

71 

%.‘v 

'6 . 4 y 
\I 

I 

:sow that t h. 
long days ar. 

bere 
atlYERANTBritiE 
when you get horn•• 

it la the outatandin 
newly Invented va,.. 

lector which reptar.. 
old and Ineillelent sari,' 

All continental stations w,:1 
now log in smartly on 3-valve get ,. 

Sn,, ran also hang senerantene. • 
anywhere Indoors and It is guarante...1 

non:oxIdable. Over 38,000 were ...di 
in France last 3-ear. 
Order from your dealer or direct from 

IJPUL PIENY 
317. RI« HOLBORN LONDON,W.C.L )) 

Usnerous terms to Wachs's. 

fUPERMITElliE" 
Mention of " The Wireless World." .when writing to advertisers, 

RECEIVERS FOR SALE, 
QECOND.HAND Receivers. 1-7 valves perfect order; 
1.-7 cheap; list.-Coutts, Engineers. Ilorley. [9429 

MARCONI 82, with frame aerial and valves, 222: 
also straight eight, with valves, £17/10. 

A -VALVE Burndept Set, with valves end loud-speaker, 
"x £9; another, lust eeason'a model, with coils and 
valves, as new, £12. 
WESTERN Electric Amplifier, with original valves; 
v accept £2/10; carriage paid and in good order.-

James Scott and Co., Radio Engineers, Dunfermline. 

YOUR New Bet or Your Repairs.-Consult 
Armitage, 12, St. Domingo Grove, Everton, Liver. 

pool. [9922 

LEXANDER BLACK, The Wireless Doctor, 
2-1. specialises in quality reproduction. Details under 
Miscellaneous. [9741 

4-VALVE Receiver, coils, incorporates 2 screened grid 11.1?. stages, tremendous volume and purity; £15. 
-M'Lean, 23, Albert Terrace, Aberdeen. [1123 

-von 'Sale, 1 1926 Burndept super 7-valve wireless 
-11: set, complete with valves, loud speaker, and lead. 
etc., indoor frame aerial, cost £90.-Offers to Estate 
Office, West Park, ;Mime, Beds. [1128 

REA and MORRIS. Ltd., for mains sets and com-
ponents, the mains pioneers in 1924ç 28 London 

hoqiitals are equipped with Read and Morris mains 
set, using no batteries,• some of these sets have not 
even required their doors unlocking for over two 
years-just a switch on the wall used, nothing else 
touched. Single sets supply over 800 pairs phones 
and loud-speakers. Abroad one of our mains sets 
functions in a government hospital 600 miles from 
the nearest broadcasting station. 
DEAD and MORRIS, Ltd.-2-valve set for D.O. 
AL. mains from £14; A.C. sets from £18. 

READ and MORRIS, Ltd.-11.T. eliminators for 
D.C. mains, £4; for A.C. mains, £7/10; elimi-

nator transformers from 16/6; lull wave rectifying 
valves, 10 

READ and MORRIS. Ltd.-Why use accumulators 
il A.C. mains are available? The Longton L.T. 

unit is a complete substitute at negligible cost, always 
ready, valve rectifier, no batteries, gives 1.2 amps 
at 2. 4, or 6 volts, and operates any set; new price, 
£6/15. 
READ and MORRIS, Ltd., fur electrolytic conden-

sera; we use them, have used them for 3 years, 
liquid and dry; we test them all, but find Longton 
the best, capacity approximately 1,800 M.F., non-
liquid; price 12/6, as used in the fatuous L.T. unit. 

AL
EAD and MORRIS, Ltd., for moving coil loud-

speakers; delivery from stock; also inains.operated 
receivers and amplifiers for same. Demonstrations 
continually, service always. 

READ and MORRIS, Ltd., undertake the design 
and construction of any type of radio apparatus. 

We make for the individual and guarantee results. It 
will pay you well to consult us before buying else-
where. 

R d MORRIS, Ltd., have second-hand sets, 
best makers only; Burndept, Marconi, etc., at 

junk prices. 
anices. 

DEAD and MORRIS. Ltd., 31, Eastcastle St. (facing 
Aa, back of Waring and Callow's), Oxford St., W. 

[155 
WHY Use Batteries?-Send for our 3-valve re 1 ceive' 
TT for D.L. mains, it costs no more to run than 

an ordinary 25 c.p electric lamp; test it thoroughly 
in your own home, and in the unlikely event of your 
being dissatisfied, return it carriage paid and we will 
refund money; the price, complete with valves and 
Marconiplume cone speaker, ready to switch on, is 
£18/15.--R. II. Wright, Jesty's Av., Broadway, Wey-
mouth. [1183 

C0880a Melody Maker, complete with latest type 
coil and valves; £5.-Fox, Leith House, Carshal-

ton Rd., Sutten [1166 

NEW Cosset' Melody Maker, complete kit parts, M-
eluding valves and cabinet, in sealed carton; 

£7/15; post free; assembled and wired ready for use; 
royalty only extra; part exchange if required.-G. A. 
Ryall, 182, Kennington Rd., London. [1261 

-VALVE Neutrodine Receiver, 2 H.F., in oak 
cabinet, with mahoganite panel, complete with 

valves and coils, used for demonstration only; £15. 

I/ 
-VALVE Receiver, 2 screened valves, anode bend 

rectification, in oak cabinet, used for demonstra-
tion only; £16/10.-Whittingham's Garage, Downing 
St., Dudley. [1310 

oRYSTAL Set, 2 pair Brown's headphones, and new 
Wilson magnetic amplifier; the lot £3, post free.-

E. J. Small, Fountain, High Ham, Langport, Somer-
set. [1306 

CRONSBY 4-valve Receiver, complete accumulator, 
new valves; seen evenings after 6.30; £12, or 

nearest offer.-S.B., 37, Ranelagh Grove, Pimlico Rd., 
[1294 

'LIVERYMAN Four, as new, complete with 6-volt 
.1L4 valves, choke output, mahogany cabinet; £12/12; 
evening demonstration.-Linton. 53, Park Av. North. 
llornsey, N.8. 'Phone: elountview 4591. [1287 

will ensure prompt attention. A54 
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"Two into One 
will go!" 

All Eelex accessories have multiple uses 
and above you see the Eelex gnomes of 
efficiency making two joints into a socket 
by means of Eelex plugs. It's surprising 
how the number of connections and wires 
can be reduced by using Eelex terminals, 
spades, plugs, pins and eyes, and how 
neat your set can be made to appear. 
Also the Eelex system of standardisation 
makes th, possibility of a wrong or acci-
dental connection practically impossible. 
All constructors should write for a copy 
of the new Eelex Booklet X63—which tells 
you about the Eelex gnomes of efficiency 
and describes all the Eelex wireless 
accessories free on receipt of a postcard. 

The diagram above shows the use of 
a spring jack attached to a socket for use 
with phone or loud speaker tag ends 
or plugs. Also the famous 

* 1103eCK2- 1 --
TREBLE-DUTY 
TERMINAL 

witL its multiple uses. There are 40 
different indicating tops and six colours 

available. 

J. J. EASTICK & SONS, 
EELEX BUILDINGS, BUNHILL ROW, 
CHISWELL STREET, LONDON, E.C.I. 

'Phone: Clerkenwell 9282 

£55 Advertisements for 

Receivers for Sale.—Contd. 

STRAIGHT Lne i Fier, 2 nereened erel. def., 1 IF.. 
including 2 Marconi screened grid. 2 Muller,' 

valves, 3 Lewcos binocular coils, 3 polar condensers. 
3 Ormond dials, 3 Linen chokes, 6-volt 80 Oldham 
accumulator, 60-volt. C.A.V., 60-volt Exide accumu-
lators, loud-speaker, no cabinet; heard evenings; £10. 
--10e, Villa St., Walworth. 8.E.17. [1288 

-VALVE Portable Receiver, latest design, complete 
e." as new; £12/10; demonstrated anywhere.—F. 
Richardson. Tho West Lancashire Radio Doctor, 
Aughton, Ormskirk. Tel.: Aughton 104. [1278 

QT01RRY Bargaine.—£212 Amplion loud-speakers, 
cabinet type, 25/-; blue spot cone units, 19/6; 

later model, with adjuster, 23/-; reliable pocket volt-
meters, in case, double reading. 6/6; tested and guar-
anteed; poet, paid.—Storryz, Ltd., 143-5, Eastbank St.., 
Southport. [1270 

-DECEIVERS C,onstructed to Any Published Design, 
-LI, and guaranteed for 12 months.—A. R. Brown, 
39, Awl St.. East Greenwich, London, S.E.10. (1275 

flOSSOR Melody Maker. In largo cabinet, holds all 
‘.../ batteries, complete with 3 valves, as new; £5. 
offers.—G. Alderson. Dorridge, Birminghein. [1290 

CLEA.BTRON Lodge N 2.valver. as new; £3/10, 
offers.—G. Aldertion, Dorridge, Birmingham. [1291 

DARGAIN l-2-valve receiver, excellent result', corn-
plete with Clossor valves, headphones, accumulator. 

, oils, and H.T.; £3,'15.—Box 8481, c/o The Wireles., 
Ii'orld. [1281 

SIMMONDS BROS.—Receivers constructed to any 
published design or to your individual require-

ments, guaranteed, workmanship, repairs, reconstruc-
tee., overhauls, modernieations.—Shireland Rd., Smeth-

M ARCONI 32, now, complete with valves, (19ea6d9s1, 
batteries; £1L—Box 8502, cio The Wireless 

World. [1344 

?-VALVE Receiver, detector find 2 L.P., including 
120-volt H.T., C.A.V. unspillable accumulator, 

3 new B.T.II, valves, fitted in leather attaché case, 
full modern 3 valve efficiency; excellent value lei 
£6/6, or best offer.—BM/ZYCH, London, W.C.1. 

[1343 
XTOTIIING in the Show Excels for Pure Reception 
-LI the B.B.C. Quality 5-valve Receiver, screen grid 
II.F. stage, parallel superpower output, complete with 
6-volt valves and cabinet; £15, or offer.—Chamier. 
25, Harrington Gardens, S.W.7. [1342 

TRUPHONIC 5-valve Portable in Oak Case, cest 
£24/10 new, can be heard any time; £18.— 

Britton, 69, Mantilla Rd., Upper Tooting, S.W. 

LIVERYMAN Four, mahogany cabinet, o 31:1,1 
Lle with 2-, 4- or 6-volt valves, over 60 stations, 
perfect; 5 guineas.--.1olinston. Auchincampbell Rel., 

[1340 

A WONDERFUL Offer. —5-valve transportable re. 
21. ceivers, in beautiful solid mahogany cabinets' 
size 16in.x15in.x1Oin, long and short waves, perfect 
tone and remarkable volume, complete with eater., 
accumulator and super capacity high tension battery; 
reproduction is by means of a first class cone speaker 
built into the cabinet, the very last word in transport. 
able receivers. There is nothing finer on the market 
either for appearance or for results. Reduced price 
20 guineas, previously sold at 32 guineas.--Write for 
illustration and particulars to Radio Store', 146, 
'Tolland Street, Aelley Bridge, Bolton. [1321 

WIRELESS is a Fascinating Subject, but makes 
V7 heavy demands upon the purees of its devotees. 

For sue who is determined to keep abreast of the 
times, there are always new components to be bought, 
and sets and loud-speakers to be superseded. 
AT the Same Time, the would-be buyer is often 

deterred from buying because he knows that there 
will be still one more piece of apparatus left on his 
hands, to add to those already in the junk box. 
WE llave Opportunities of disposing of semi obsolete 
TV apparatus to those who are not fortunate enough 

to be able M afford the latest type, and 'will take 
such apparatus or components, providing they are in 
saleable condition, in part exchange for any new set. 
loud-speaker or cemponent required. ALL We Ask is that You should Send Along a List 

of Your Old Apparatus, together with your new 
requirements. or, better still, send the apparatus to 
us to inspect, when we will make you a fair offer. 
TF You Approve of this You can Send Your Remit 

tance for the balance, and we will forward the 
apparatus required; it you have sent your old appara-
tus and you do not approve of our offer, we will return 
carriage paid. 

HE Principal of this Fi rm, who has been a pro-
fessional wireless engineer since 1910, and has 

been manager for the Sterling Telephone Co., radio 
expert to the General Electric Co. and Chairman of 
the Technical Committee of the biational Association 
of Radio Manufacturers, will willingly give advice to 
those who are desirous of purchasing apparatus; we are 
entirely unbiased, and will recommend the best BP' 
paratus for your particular purpose; you save money 
by having genuine expert advice. 

DON'T Forget We Will Take Your Old Receiver or 
Components in Part Exchange. 

'WE Will Also Build Any Sets to Specification 
coni Royalties payable), and instal anywhere in 

the British Isles; seta modernised; send for estimate.— 
Scientific Development. Co., 51. Fishergate, Preston. 
Tel.: 1364. (0226 

" The Wireless World" are on11. accefrted from firms we believe 

/ ELECTRICAL MEASURING \ 

INSTRUMENTS, 

Arne 

Know 
your Set 

Reliable measuring instruments 
are as necessary to the success-
ful operating of a wireless 
receiver as a pressure gauge 
to a boiler or a speedometer 
to a car. 

A double range voltmeter, 
reading from 0 to 3 volts and 
from 0 to 120 volts enables you 
to test both your L.T. and your 
H.T. Batteries. 

An accurate milliampmeter 
can enable you to test the 
emission of your valves and is 
most use ful in detecting 
distortion. 

Voltmeters and Ampmeters are 
also of great use in testing for 
disconnections, short circuits, 
calculating resistances, etc. 

You will find measuring instru-
ments for switchboard or 
pocket, single or double scale 
readings, combined volt and 
ampmeters and testing sets all 
fully described and priced in 
our Folder 110. May we send 
you a copy ? 

Our Double Scale Pocket 
Voltmeter reading 

0 to 3 — 0 to 120 or 
0 to 8 — 0 to 120 volts 

and priced at 

6P. 
is typical of the value we 
offer. 

A. H. HUNT LTD., CROYDON, SURREY. 
'Phone: Addiscombe 1584. 

HELLESEN DRY BATTERIES • INSTRUMENTS 
POLMIT MICA ed PAPER CONDENSERS 
HAND & CYCLE LAMPS, TORCHES, ETC 

to be thoroughly reliable. 
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" The Choice of Critics." 

QUALITY TELLS. 
Here is one of the family 
of 250 Bulgin gadgets. 
This is the sort of quality 
we offer you in them all. 
1 Knob in Black or Mahogany 

polished glassy finish. 
2 Thick-set spindle sliding in long 
bush-no side play. 
3 Bush secured to switch base and 

threaded to take highly polished 
one-hole fixing nut. Contact setting 
independent of panel thickness. 
4 Two heavy washers, plated and 

polished. Use one for 1" panel 
and two for el" panel. Special 
model switch for thin metal panels. 
5 Insulating base squared up and 

linished. Terminal screwheads well 
countersunk, providing added in-
sulation and avoiding short circuit. 
6 Nickel Silver contact head with 

turned groove giving positive snap 
for ON position. 
7 Tapered insulating sleeve which 

leaves springs at rest when switch 
is OFF. Sleeve turned up to within 
1/1000 inch of contact head dia-
meter. There is no" double-dick.-
There is no wide collar to strain 
springs apart, and so a perfect low 
resistance contact is maintained 
always. Each switch guaranteed re-
placeable for one year, will last ten 
8 Two nickel silver spring contacts 

specially rolled at our mills to 
precise gauge for fitting groove in 
contact head 
Two nickel-plated terminals and 
soldering tags. 

10 The name Bulgin-your guarantee 
of the best switch obtainable-
insist on seeing it. 

new 56 pp. 
Send for our /6 -and 

catalogue worth it. 

A. F. BULGIN & CO., 
RADIO MANUFACTURERS, 

9,10,11, Curaitor St., Chancery Lane, 
Telephone.' Holborn 2072. E.C.4. 

Receivers for Sale.-Contd. 

WIRELESS WORLD FIVE. 

W IRELESS WORLD FIVE-This wonderful cir-
cuit by James, marvellous for selectivity and 

quality, all components, " W.W." specification, oak 
cabinet, Amplion loud speaker, all Mollard valves, 
absolutely great bargain, complete; £15.-30, Gains-
borough Gardens, Golder% Green. Telephone: Speed-
well 6480. [1327 

BATTERIES. 

W ET H.T. Batteries -Parti per dozen: Jars, 254x 
I% square. 1/3; zincs, lid.; sacs, 1/2 dozen' 

dozen cells (18 volts), complete with bands and 
electrolyte. 4/3. post 9d.•» high efficiency, long life, 
sell.charging, upkeep small; send 6d. for sample unit; 
illustrated booklet free; carriage free orders 10/-; 
write for free list wireless bargains; trade supplied.-
W. Taylor, 57, Studley Rd., Stockwell. London. (0039 

C.D.E.S. Accumulator Charging Service.-Collection 
and delivery in 5 mile radius of Croydon; send 

for particulars to Croydon and District Electric Ser-
vice, Dept. W., 98, Cherry Orchard Rd., Croydon. 

[1009 PEERLESS Wet. H.T. Batteries, re aairs end replace-
ments; Premier porous pots, 1.5 volts per unit, 

large capacity and long life, 2/- dozen (calmed or 
uncapped); glass jars (waxed), 214in.xlthin. square, 
1/3 dozen. SRC'S (capped or uncapped), It- per dozen; 
rubber bands. 11,W. ker dozen; zincs (large, wired). 
10d, dozen; complete cells: Porous pot type. 5d. each, 
4/6 dozen, post 9d.; sac type. 41/2d. each, 4/- d'-zen, 
post 9d.; screw terminals, fitted all cells, 9d. dozen 
extra; carriage free order.: over 10/-; also complete 
batteries, and deferred terms.-Pearson Bros., 32, 
Cawdor St., London, E.14 (Phone: East 6155). 
Wireless Battery Manufacturers. [1102 

ur ET ILT. Replacenients.-Sacs (capped or un-
capped), highest grade, No. J. 10d, per doz.; 

No. 2, 1/9 per doz.-See below. 
7INCS.-Best quality (wired). No. 1, 8d. per doz.; 

No. 2, 9,1. per doz.; orders valued 5/- carriage 
paid, otherwise 6.1. for postage.-British Battery Co., 
Clarendon Rd., Watford, Ilerts. [9942 

12A Volts Hart Wet High Tension, 1,500-2,500 
milliamps; £2/10.-38, Lime Itch., Donee.% 

London, N.8. (1265 

BRAND New Exide W.J.80 Accumulator, oak con-
lainer, free acid; retail £2/12/6, sell £1/19.-

Moss, 366, Plunistead High St., 8.E.18. [1301 

Tle ATTERIE8.-Power doubled, capacity doubled, 
size doubled, but price halved; these advantages 

can only be obtained by dealing direct with the 
manufacturers, who offer 66-volt double capacity bat-
teries at 7/6 each, 116-volt at 12/- each, all carriage 
paid and delivered against cash with order, or c.o.d.•, 
these batteries are guaranteed Betish throughout and 
freshly made, which ensures you getting 100F life 
and consequently efficient reception; you haven't heard 
perfect reproduction until your set has been fed 
with a Ford battery, and these can only be obtained 
direct from the works of Ford and Co., Ford Battery 
Works, New Rd., Ponders End, Enfield. [1361 

CHARGERS AND ELIMINATORS. 

RUNBAKEN KT. and LT. Chargers for A.C. and 
D.C., you may try 14 days.-Ardwick, Manches-

ter, and 39, Victoria St., London, 8.W.1. [0222 

TANTALUM and Lioninin for A.C. Rectifier.: make 
-11. up your own inexpensive chargers; blue prints 
fur H.T. and L.T. Lionium electrodes fitted with ter-
minals 2-3 amps. soil 5-8 amps.-Blackwell's Metal-

fur-Meal Works, Ltd., Liverpool. r(ILECTROLYTIC Condensers.-For these go to[95t0h3e 

1.4 specialists, Read and Morris. Ltd., 31, East-
castle St., London, W.1. [1156 

1..).ENJAMIN Majestic Eliminator, brand new; e° 
£7115. accept £6/10, or near offer.-Theobald, 

192, hoppers Rd., N.21. [1284t 

rpRANSFORMERS, chokes, etc., guaranteed, wound' 
A to any specification; 'phone for quotation.-
Kirby (Wimbledon), Ltd., 72, Merton Rd., Wimble-
don, 8.W Tel.: Wimbledon 2814 [8987 

ELIMINATOR Kit, comprising 11111ill. transformer, 
full wave output. 200 volts 30 millianips., 32 

henry choke, 2 4 mfd. condensers, 500 volts, te.:1, 
variuble potential divider, valve bolder, 0/50 milli-
ammeter and base hoard; price £3; other output. at 

m n slight extra cost; state ains voltage whe ordering.- 
H. Goodwin. Woodcock Hill, Elstree. 

TRANSFORMERS and Chokes for MT. and LT. 
Eliminators, and all other wireless requirements, 

transformers and chokes made to any specification; 
enquiries invited.-Chester Bros., 244, London, E8. Dalston [Lau n5e, 4 

EKCO 2F.I0 D.C. Mains H.P. Unit, tappings at 
60, 120; 23/-, new.-95, Oswald R.)., Cli.c-Hy, 

Manchester. [1367 

SETS Rebuilt to Run Entirely off A.C. or D.C. 
Mains; charges average £6 for a 3-valve sot, 

low tension only from £2 upwards.-Abrahams, [1130545, 
Finchley Lane, Hendon. N.W.4. 

TltICKLE Charger (200-250v.), highly efficient, suit-
able MT. accumulator charging or as eliminator 

unit, complete Mallard rectifying valve, Sun electrical 
transformer; £1/1.-Burrows, 108, Milton Rd., W.7. 

[1354 

Afentson of " The [Fireless World," when writing to advertisers, will ensure prompt 

THE • DIX-ONEMETER. 
THE RECOGNISED RADLO STANDARD. 

HIGHEST GRADE and LOWEST PRICE. 

The DIX-ONEMETER will measure signals on a Crystal 
Set, Grid Valse Current or large Battery Current with 
equal ease and accuracy. E.M.F. from a millivolt to 2,000 
volts or the values of Resistances between 50 ohms and 
50 megohms can easily be read on the clear scale with fine 
knife-edge pointer and reflecting mirror. The resistance 
per volt can be 500 or 2,500 ohms at will, as nearly electro-
static as a moving-coil instrument can be. The ingenious 
system of Multipliers at 6/8 enables lull scale readings of any 
value to be made over an enormous range. 

Write for 
Particulars 
and Free 
Booklet. 

MICRO. AMPS. TO 20 AMPS. 
MILLIVOLT TO 2,000 VOLTS 
50 OHMS TO 50 MEGOHMS 

ALL WITH ONE METER. 

The Rolls-Royce of Radio! 

PRICES: " DIX-ONEMETER," in case. reading 
0-2 mitt. 40 microamps. per div., 55/, 

MULTIPLIERS : Current ranges, Milliamperes to 20 
amps., 6/6. Voltage ranges to 100. 8/6; to 150. 7/6 
to 200, 9/- ; to 250. 10/6 ; to 300. 11/-; to 500. 16/6; 
to 750. 27!. to 1,000, 361, New A.C. Model now ready 
to 600 v., 70:-. 

HIGH-GRADE GEAR: Oscillograph for A.C. Wave 
form, £25. A.C. Vacuo Thermo-junctions, 25 -. M.C. 
Microammeters for same, 60/.. Navy Radiogonimeter 
Direction Finders with instructions, £5. Cambridge 
Campbell Inductometer, £15. Evershed 10,000 ohm Dial 
Bridge Resistance, EL 

BRIDGES : G.P.O. and Paul Plug Wheatstone Bridges, 
fractions to million ohms. Lab. M.C. Calvos by Tinsley, 
Paul, Sullivan. Gambrel). Einthoven String Calvo Units, 
Unipivot and Weston Microammeters. Large Dial Milli-
ammeters, 3 range, 55:-. 

A.C. to D.C. BATTERY 
CHARGERS. 

Work off a lampholder and 
charge a 2-, 4-, or 6-volt battery 
up to 6 amps. max. Sale at 
Half Price. £2 10s. Larger 
type for 12-volt Car Cells, £4. 
Both fitted plug, cord and C.Z. 
Ammeter. There are only a few 
of these surplus stock sets avail-
able and all are brand new. 

Whitehead Gyroscopes, 15 Weston M.C. Relays, 27:1. 
Porcelain enclo. Fuses, 3a. 250 v., 3d. each. Power Valves, 
50 mía, 8/6. H.T. Accumulators, I,000 m, a hrs., 90 v., 29:.; 
120 v., 39,', 
RECEIVER BARGAINS: Polar 4-valve upright Cabinet, 
Royalties paid, £8 108. Valves extra. 5-valve R.H.V. in 
polished enclo. Cabinet, £5. Valves extra. 
Amplifiers, 40/, A.C. or D.C. Motors for Disc Drive, 35/, 
Wonderful 200-watt Alternators. Watford A.C. self-exciting; 
cost £30; great bargain, £3. As used by Baird. Porcelain 
enclo. 250 v. Fuses 3a, to protect mains sets, 3d. each. 

Send US your enquiries for Dynamos and Alternators, 
Recorders, Relays and Special Apparatus. 

New Edition of 72-page illustrated Catalogue, dd 

ELECTRADIX RADIOS 
218, UPPER THAMES ST., LONDON, E.C.4 

BOOKS on WIRELESS 
Write for complete list to 

1LIFFE & SONS LTD., 
Dorset House, Tudor St., Loudon, D.C.& 

attention. 56 
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Chargers and Eliminators.—Contd. 
-VLECTAVOX Power Unit, type err;v1, the only 

rearlymade eliminator at the price that does jus-
tice to the new valves, power and 2 variable tappings, 
output 50 milliamperes; satisfaction or money back 
guarantee; price, including Royalty and U5 valve, 
£6 /10.—Below. BLUE Prints and Instructions for building Tan-

talum Eliminators for 371- upwards and chargers 
for 21/-; 1/- each.—Below. 
UlLECTA Power Transformers and Chokes for All 
1..2 Mains Purposes; write stating requirements.— 
Savage, 146, Bishopsgaté, London, E.C.2. [1357 

CliARGERS! Patent " Nocost" battery 
chargers; variable amp. to 5 amps. D.C., any 

voltage, guaranteed 3 years; 21/- each, complete with 
Instructions (trade discount); carriage free—Robin 
Hood Electrical Co., Sole Makers, Primrose Lane. 
Birmingham. [1356 

CABINETS. 
A RTCRAFT Rani° Cabinets are Britain's Best 

t'3.. Value; satisfaction guaranteed 
A RTCRAFT Cabinets, made in oak and mahogany; 

13'. from 8/• to £6. 
A RTCRAFT Cabinets can be made to customers' 
L-1, special designs and sizes; estimates free. 
A nirttAFT Illustrated Catalogue, post free; write 

.ca. now. 
A RTCRAFT Co.. 156, Cherry Orchard Rd., Croydon. 

-CI. 'Phone: 1981 Croydon. [0040 

T_TAVE a Cabinet Worthy of Your Bet; prices from 
1-1. 12/6 to 84/-; bet free.—Little Ilford Cabinet 
Co.. 94, Little Ilford Lane, London, E.12. [9433 

nABINETEL-First class goods at competitive prices; 
send for lists.—Cilbert. Cabinet Maker, Swindon. 

[9813 

DIGISYS Cabinets—Table models In Fetid oak und 
mahogany; from 11 ,6 to 71/-. 

DIHRY'S Cabinets, fitted with Radical or Resiston 
ebonite I! required 

DIGHYS Cablneta—Pedestal model, with separate 
battery compartment; from 561. to £12. 

D UMPS Cabinets Made to Ottetomers' own De. 

"[RICKY'S Cabinete.—Write for new 16-page art 
-IL, catalogue—F. Meet. 9, The Oval Hackney Rd., 
E.2. 'Phone: Bishopagate 6458. [0128 

QUALITY Cabinets for all instrumente, portable, 
moving coil and sets; all enquiries receive per. 

'meal Oblation. To the trade! Essuie a good Feason 
by sp-cifying Ratlines euldnets.—F. W. Ramsey, 63, 
Shaft @bury St., London, N 1. 'Phone: Clerkein9w4e6151 
7139. 

ØAR Cabinets, complete with baseboard, Melody 
Maker, Master 3 and similar sizes, 12/6 each; in 

mahogany, 15/- each; carriage extra 2/-.—Boollman, 
Bridge St.. Accrington, Lancashire. [1222 

T0 Amateur Radio Enthusiots.—Umited number 
of beautiful mahogany cone loud-speaker cabi-

nets, 15x 15x4%, domed top, especially designed to 
give finest results, fret backed with royal blue silk 
and sorbo rubber band for floating diaphragms, sizes 
9in to 13in.; cost price 25/, reduced to 22/6, ineliid. 
ing ¡soslaye and pe.cking.—Write or call to W. L. 

- Cubism, Mark Lane Station Buildings, E.C.3. [1273 

"De AMSP:Y for Distinctive Cabinets. — Portable 
cabinete, cono speaker cabinets. moving coil 

cabinets, radio-gramophone cabinets; call and inspect.— 
Illustrated folder free from F. W. Ramsey . 63. Shaftes-
bury St., London, N.1. Tel.: Clerkenwed 7139. (1315 

AMATEURS, make your own cabinets, we supply 
the best nrioared woods 

M AITOCANY, oak, and all other woods supplied 
exact to your sizes. 

-PLYWOOD for Baseboards, moulding, headings—Send 
your eig!niies to Prepared Wood Co., 282. Old 

St., London, E.C.1. [1313 

ENRICH the Appearance of Your Cabinet by fitting 
a high class gold tinsel behind the fret, as used 

by the leading makers; 1/- square foot; any size cut — 
Warcick, 16, Bother Rd., Hornehurch. [1305 

W E Were Not at the Show, but we can make a 
good show of our cabinet work; let us quote 

you.—Freeman and Johnson, 179a, Deritend, Birming-
ham. (1300 

SIMMONDS BROS.—Cabinets for vete and loud• 
'meeker@ In oak and mahogany; your own Ideas 

carried out; beet materiels and worktuanship.--Shire)and 
Rd.. Sinetliwiek. 19692 

MOVING COIL LOUD 
SPEAKER OUTFITS 

o F 
AMAZING 

REPRODUCTION 
&ND 

1007° 

TONE 
PERFECTION 

a.  

THIS IS OUR PERMANENT 
MAGNET MODEL, A.1 

(Ropiarred A pre applied for. Prot, Palen! So. 25371-28.) 
This wonderful model needs no accumulator or house 
mains, and gives positively marvellous results. 
It is several pounds cheaper than any other speaker 
of its type manufactured. 

PRICE E6 5 0 

THIS IS OUR "SUPER" MODEL 
(Ileglaterod Design applied for. Peer, Patent No. 73:371-28.) 
Magnet unit made of Dynamo Steel as récommended 
by the Wireless Press. The only .111-Sec./ model 
on the market at anything like E4 
the price. PRICE . . 0 

SEND FOR FREE 36 PAGE 
BOOKLET ("A New Hobby") TO-DAY. 

LARGE Wireless Cabinets. latest 1929 models, hand-
some design in figured oak, 40M. high, 251hin. 

wide, 171,4in. deep, to take your set, batteries, and 
moving roll or cone sleeker, removable fret; high grade 
cabinets of superior finish; buy direct from factory and 
save middle men's profits; price 75/- carriage paid, 
write for illustmtion.—Tho9. »ninon (Dept. 5), Electric 
Cabinet Works, Thornton, Blackpool. [1332 

COILS, TRANSFORMERS, ETC. 

STAL Tninsforiners for Maximum Amplificatiou and 
Purity, ratios 3-1, 5-1, guaranteed 12 months; 

sent on our usual 3 days' approval; 6/-, post tree; 
13.L.F. condensers, all capacities, 3/., P.P.—Taylor's, Mon 
AM% Chalfont St. Giles. Burke [1188   

13ENTODE.—Star Engineering. Didsbury, Man-
chestzr. are now manufacturing moving coils 
• • for use with Pentode valves; send for par-

-'Phone Didebury 1785. [1335 

Advertisements for " The Wireless 

BAKERS 
`SWIttuAse' 
gettfflugu RADIO gmegismo 

Offices: 
89, SELHURST RD., 

S. NORWOOD, S.E.25. 

Works: 'Always Open 

42, CHERRY ORCHARD ROAD 

E. CROYDON. 

AB-14( 01,7, 

World" are only accepted from firms 

Coils, Transformers, Etc.—Contd. 
B . & " Wireless World" coils from stock. 

B . & J.-3fegavox Three coils; see displayed advert. 

J3 & J. Guarantee Every Coil under Money Back 
Conditions. B. is J. All-British Super Four Portable, employing 
the Mullard pentode valve; £18110, plus the new 

scale of royalties. 
B . fr J. WIRELESS Co., 2, Athelstane Mews, 5.4. 

1.7VERYMAN Coils, exact to specification. 15!- each; 
-I-4 2 B.F., complete et and bases, 63/-; Selection 4, 
complete set and bases, 42/-.—Jennens. 
-LIVERYMAN Coils, approved plug in type, set of 
1:4 2 low wave and 2 high wave, with bases; 72/6.— 
Jennens. 

LITZ Wire (genuine), 27/42. 70 turns, 4/8; tubes 
and Mikapae, 3in.x34in. 1/4, 3in.x4in. 1/6. 

7in. x 4in. 2 /-.—Jenn en s. 
-LIVERYMAN Coil, ebonite bases, 1/6 each, screens, 

3/-: spacers, grooved, with screws, aerial or 
anode, 11-; all wave, short, 1/-; long, 2/6.—Jennens 
Radio, 30, Chapel St., Birmingham. [0075 

Th0 Not Disarrange Your Set to use any epeeist 
tunera, simply plug in a L.O. double coil, e.g., 

push switch in for 5GB, 1)911 out for 5XX, 4/- each; 
suitable reaction coil for use with same, 3/- each; 
illustrated list free.—Radio Cell Winding Co., Warren 6 
Works, Astwood Bank, Redditch. 

COILS.—New All-wave Four, Regional Three. A.C. 
Three, short wave, with bases, per pair, 35/-: 

long wave coils, only 40/-; complete set long and short, 
with bases, 75/.; all secondaries wound with specified 
Litz Vi re, every one tested and guaranteed.—Redgwell, 
New Rel., Rayne, near Braintree, Essex. [1289 

C013SOR Melody Maker.—Your 1927 Melody Maker 
giontly improved in tone and range if you add 

a Ritter H.F. choke; 5/- post free with blue print; 
transformers, chokes, etc., for eliminators; enquiries• 
invited.--Oheeter Broa., 244, Dighton Lane, London. 
E.8. (1255 

B Coils, the standard of excellence, the e  ebest. at Olymp;a, leading all the time. 

igjf EGAVOX Coils and Base, 331.; screen, 7/6; re-
sistance, 2/-; *Two-Range Four, set of coils ready 

for mounting. 67/6; Switch-Over Three, set of coils, 
65/6. 
/ATEW All-Wave Four.—Berclit standard coils; 77/9 
11 the set. 
QCREENED Grid Everyman Four—interchangeable 

long and medium waves, no wiring alterations, 
complete set £4; or L.W. coils and bases only, 44/-; 
conversion present coils. 10/6. 
E VERYMAN FOUR Col a; 1/ - pair. 

E-LVERYMAN FOUR Conversion, L.W. coils and 

bases, ils, 16 co wit9hwiring diagram. 43/3: conversion 
resent  
RERCLIF H.F. Choke, spared air wound, gradu-

ated windings, cover? 10 to 2,000 metres; 8/6. BERCLIF Coils for all ' Wireless World" Receivers. 
all popular types in regular production, special 

coils to your special needs. 
RERCLIF London Depot :—Appleby's, 44, Chapel 
▪ St., W.I. 
SIMMONDS BROS., Shireland Rd., Smetherick. 

[1258 

19 29 Cosser Melody Maker Coils to Specification; 
short wave, 15/. pair; long leave, 17/- pair.—Hall, 

DYNAMOS, ETC. [1331 

91, l'oie St., Edmonton, N.18. 

-MOTOR Generator, 12-700 volts, rheostats, switch 
gear, brand new, by famous Paris flrin; £1026. 

Write Wakefield, 1, Park Drive. N.W.11. 1,1 

GRAMOPHONE PICK•UPS, ETC. 
fIRAMOPHONE Motors.—Lissen and Lowe pick-ups, 
• tone arms to entry same; His Master's Voice 
electrically recorded recorde, ete.—Maddieon, Gramo. 
phone Manufacturer. 1, Chapel St.. Paddington. (98113 

TGRANIO l'honotox Pick-up and Volume Control, 
20.,-, 3 Cosset' Stentor 6-volt valves, 7/6 each; 

20/- the lot, near otters considered.—Bor 8507tuerfoo 
The Wireless World. 

LOUD•SPEAKERS. 
f.100D3IANS"Can Give Prompt Delivery of Moving 

Cloil Units; the lowest prices consistent with 
highest possible grade workmanship; list MC3 on re-
quest. —Goodman% 27, Farringdou St., B.C.4. [0089 

RAKER'S SELHURST RADIO—Write for free 40-
-I-' page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0231 

TF Yon are in London Call and See Goodman,' 
Coil Drive and Reed Units before purchasing else. 

where.—Goodtuans, 27, Farringslon St., E.C.4. [0090 

A IR-CHROME Type Speaker Parts to build the 
re- speaker that has taken America by Morin ien 
le obtained from Components Production Co., HomnIle3y0, 
Huddersfield. Send for list. 
°OIL Drive Units from Stock, the usual high 
••-, standard of workmanship associated with the 
name of Goodmans, 27, Farringdon St., E.0.4. [009? 

RAKER'S SELI1URST RADIO.—Write for free 40 
-1-, page booklet, 'rho New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0232 

we believe to be thoroughly reliable. 
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" U N IB L 0 C " H.T. 
WET BATTERY FROM 

HALFORDS CYCLE STORES 
on Cash or Deferred Terms. 

AN top of the news that this wonderful battery could be 
u had on special deferred terms, bringing Permanent 
H.T. supply within the reach of all, a still further 
convenience comes to make the Standard Battery even 
more popular—HALFORDS CYCLE STORES now stock 
and supply all types of the Battery on cash or deterred 
terms. Simply go to your nearest branch, see the 
battery demonstrated, and secure on exactly the lame 
terms as if you were dealing direct with us. 

GET YOUR COPY OF THIS FREE BOOK 
Send now for free booklet which explains in full all you 
want to know. The Standard Battery gives a smoother, 
steadier, non-sagging supply of current that insures 
amazing MIMS, of reception tha is astoniehing. The 
battery is a boon to all, it recharges itself whilst you sleep. 
DEFERRED TERMS. 

NO DEPOSIT. 

98-Volt Cabinet, complete with 
84 No. 2 cells. Size 15x8x8  DOWN.  
assembled ready for use. 
Cash E2-8-5, or 8,1 down and *ran' "e. manenunir 

ti five monthly payments of 8;1. Radio Exhibi on, 
No references. No deposit. Oot. 22 — Nov. 3*  

All radio dealer. can ruler on the tame detened term, as we do, 

1ILTI%  
a•ea.......tee•. 

eliinderai 

WET BATTERY C O. 
(l'he Wes H.T. Battery Co.) 

(Dept. W.W.) Head Oftleee, Showrooms and 
Warehouse: 184-188, Shaftesbury Avenue, 
(Nr. Ner Oxford St. migri sd.) London, W.C.2. 

M.B.6111B 

RADIO 
7x 6, 1/3 
By 6, 114 
Ox 8, 2/1 
Ox 9, 2/4 
2 X 10, 3/-
4x 12, 4,-
4x 7, 2,7 
6x 8, 3/2 
8x 7, 3/2 

Post Free. 
Money Baer 
Guarantee. 

9x 6. 1/7 
11 x 8. 2/3 
12x 8, 2/6 
12 X 9. 2/10 
14 X 11, 3/5 
16x 9. 3/5 
21 X 7,3f1 
24X Z, 
6ia. thick 

1 horoughly 
Recommended 
for the Cossor 

Meatier Test "Melody Maker" 
infinity. BRITISH di BEST (21" x Panel 3/7) 

Ponds me to any sise. Oeil. burrito w 'pAosoo Ohorknardi 
Boosplae andartess pea trod to Trade. 

Cressona Co., (Dept.W.) 10, South St., Moorgate, E.C.2 
A --job» Henry Smith, 139, Anlaby Rd., Roll, L. R 
Ilelyar, 82, Chamberlin Rd., Norwich, A. Stredwiek t Co., 27 
The Mkt., Chatham. Boyeros S Co., Ltd. 73. Stafford St., wham 

Mention of " The Wireless 

Loud speakers.. 

W OOD Horne for Every Gramophone Unit; wood 
horns fitted to goose necks, etc.; illustrated list. 

-Maddison, 1. Chapel St., Marylebone Rd., N.W.1. 

EED Movements.-Double acting reed movement' 
[8557 

-La  specially designed to operate cone and other large 
diaphragma extremely sensitive on small input, yet 
capable a enormous volume with sufficient input; 
will work up to 3ft. cone with ease; no rattle or 
dietortion; 2716 each; fair allowance on Brown A 
earpieces, or Lissenolas and other unite in part ex-
change; send stamp for illustrated lists of these and 
seamless cones.-Goodmans, 27, Farringdon St., E.04. 

A IR-OHROME Type Loud-speakers Parts, as de-
[0066 

scribed in the June 6th issue of this rxiper, can 
be obtained from Components Production Co., Honey. 
Huddersfield. Send for list. [0129 

BAKER'S SELHDRST RADIO.-Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0236 

the finest unit, at anywhere near the priee, for 
rrHE New Goodman Junior Reed Movement; 14/6; 

driving cone and other large disc type speakers; this 
unit should not be confused with converted earpieces 
or gramophone attachments; second only in efficiency 
and performance to our double acting reed movement; 
full description in our illustrated lists, free on re-
quest.-Goodmans, 27, Farringdon St., E.0.4. [0092 
AIR-CHROME Type Loud-speakers Give W onderful 

Resulta, and, with the assistance of a screw-
driver and hammer, can be easily built from parts 
supplied by Oomponenta Production Co., Henley, Hud-
dersfield. Send for list. [0151 

MOVING Coil Loud-speaker Parts of Quality are 
made and fully guaranteed by Conponents Pro-

duction Co., Henley, Huddersfield. Send for lists. 

11:AKER'S SELHDRST RADIO.-Write for free 40- 
[0149 

-1.-a page booklet. The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0235 

VIBRO-SKIN, special leather for fixing the dia-
phragm of the moving coil loud-speaker; price 

2/6 per piece llin. square, 21- per piece ilin, square. 
post tree, cash with order; special terme to the trade 
The Alder Leather Co., 3, Southwark St., SSA. Tel.: 
Hop 4448. [0224 

W OOD Horns, with aluminium castings to which 
any gramophone unit can be attached; 30/-. 

WOOD Bells Fitted to Your Loud-speaker Will 
Improve Reproduction and Volume.-Maddison, 

Wood Horn Manufacturer, 1, Chapel St., Paddington. 
[981 

"LIXPONENTIAL Horns-American Racon Co., spira7l -LI type, air column 80in., bell 12M.' overall size 
14x 14x 10in.; price (including carriage), 32 /6.—Paton, 
" Wirelesa," Prestwick, Ayrshire. [1023 

11: AKER'S SELHURST RADIO.-Write for free 40. 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0234 

lope ADIOGLOBE Cabinet Cone Load-speakers, mar-
1-11, vellous tonal qualities, programme heard as ren-
dered in studio; price complete 27/6 cash, or " Wire-
less World" deposit system.-Richardson• Radio 
Supplies, 70, Chequer Rd., Doncaster. [1190 

T OIID-SPEAKERS, one A.C.1, 52/-; one B.T.H. 
-a-t CI. 28/-; and one Brunet. 16/-; also Marconi 
V2 receiver, requires reconditioning, 30/- to clear.-
CI. L. Butler, 'Currants Hill, Apieley, Hemel Hemp-
stead. £1186 

W RITE for Appointment to Hear My New Loud 
Speaker, which is the only one in existence that 

reproduces naturally; no resonance whatever; one 
type only, one price only.-Colato, 33, Edgware Rd., 
W. [1218 

pi AKER'S SELHURST RADIO.-Write for free 40-
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0237 

A MAPHONE King Components for Coll Driven 
£31. Loud Speakers, highest efficiency, easiest to as-
semble.-Particulars. Amalgamated Manufacturers, 
Aston Rd, Birmingham. [1245 

MOVING Coils for Coil Drivea Loud Speakers. 
1,1. wound to customer: requirements; trade en-
quiries invited.-Amalgamated Manufacturers, Aston 
Rd., Birmingham. [1246 

0ELESTION Loud-speaker, model C12, as new; sacri-
fice, 54.-C. Wood, Selston, Notts. [1285 

M OVING Coil Loud-speaker for Sale. 6v. la. field, Tow 
resistance coil, complete with Ferranti 25.1 

transformer; 55.-22, King Richard St., Coventry. [1a79 

BAKER'S SELII URST RADIO.-Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasm, free. [cnsa 
milk; Claremont Cone, artistically fretted front. 

stands on teble or hangs on wall, perfect tone; 
16/11, carriage paid; trade enquiries invited.-Clare-
mont Wireless Co., 68, Claremont Rd., Bristol. [1371 

VORTEX ION Moving Coil Speaker Parts, any witt-
y age, pots supplied, wound or unwound, guaran-
teed.-Kirby (Wimbledon), Ltd., 72, Merton Rd., 
Wimbledon, 8.W. Tel.: Wimbledon 2814. [8986 

V01111. Old Loud-speaker Taken In Part Payment 
J for the Latest ..Ype, see our advert, under column 
Receivers for Sale.-Seientifie Development Co., 51, 
Fisitergate, Preston. [0227 

World," when writing to advertisers, will ensur 

Wood Diaphragm Speaker. 

We have obtained distinct sharpness of 
attack on speech and music and perfect 
dIstributioa of tone over bass and treble 
registers bv means of our patent wood 
£3 10 0 diaPhraarn and reed 

movement 
Result—Natural Reproduction. 
W. H. 8. VINCENT, 72, Penton Street, 
Islington, N.1. 'Phone North 5237, 

A FINISHED CABINETS The 
ASSEMBLED WITHOUT i New 

Idea NAILS OR SCREWS in 

IN 3 MINUTES • Cabinets 
The "DORIC" Cabinet meets the demand of wireless con-
structors for • really good housing for their sets. An accurately 
made and superbly finished cabinet carefully constructed by 
skilled men. It possesses • great advantage over other cabinets 
in that it is built in sections and can be put together in • few 
minutes (no nails or screws required) to form s perfectly rigid 
and handsome cabinet. This minimises risk of damage in 
transit as it packs flat in • card box to be sent bY Post 
Cabinets to suit any circuit. 

FRENCH POLISHED MAHOGANY OR OAK WITH 
HINGED LIDS. 

PRICES-Loose Base 
Board included : 

Panel Depth Price Panel Depth Price 
12'57' x 7 2 1)- net 18" x7 x 10' 30b- net 
I 6's r z 9' 27/6 „ 21z7 x 9' 33/-

Postage II- extra. Cash with order or C.O.D. 
Other sites at proportionate prices. 

Trade enquiries Quotations given for 
welcomed. Special Cabinets, 

MANUFACTURED ONLY BY 

Thomas O'Brien Ltd., Hater 8L, SI st., Liverpool. 

BETTER CONNECTIONS 
IIV1PROVECe APPEARANCE 

AND BEST RESULTS 
BY USING 

KON tACT 
COLOURED CONNECTING WIRE 

ONE 10ft. COIL (IN ENVELOPE) 8d. 

FOUR 5ft. COILS UN CARTON) 1/6 
COLOURS 

RED. BLUE, YELLOW, GREEN, WHITE and 
BLACK.  

PROPRIETORS :— 

BRISTOL WIRELESS CO., LTD., 
QUEEN'S ROAD, BRISTOL, 

" REALISTIC " 1 

BUSH HOUSE 
35 SHIJDEHILL & 40 DEANSGATE, 

MANCHESTER 

for Gramophones, Motors, Tone-Arms, 
Horns, Sound Boxes, Needles. Records 

and Cabinets. Send for list. 

Build your own Gramophone NOW - - 

e prompt attention 
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CHEAPER & 
STRONGER than 
the best kinds of Ebonite. 

They are abr.,lutely 
unfadeable and unbreakable. 
COLOURS: Brown, black, mahogany, 
also cube and moiré pattern in black. 

Stand No. 102, Gallery, ManchesterFahlition 

SIZES & PRICES 3/16" thick.  

SIZE. 

6x 9" 
7 x 12' 
7 x 14" 
7x 18" 
7 x 21' 
7x 24" 
8x 12' 

Price each. 
ftencrai list. 
wanes °guts. 
2/8 3/2 
4/- 4/10 

5/8 
7/1 
8/4 
915 
5/5 

4/10 
8/1 
7/1 
8/2 
4/7 

SIZE. 

8x 16" 
8 x 20' 
8x 26" 
8x 30" 
9x 18' 
9x 24" 
9 x 30" 

Price eàle 

"78;ar ° 9'77-4 

10/- 11/8 
11/8 13/7 
7/9 9l2 
10/5 12/1 
18f- 15/3 

Order from your dealer or direct from 

GEO. L. SCOTT & CO., LTD., 
Morris House, 60-66, Rochester Row, S.W.L. 

THE DRIVING UNIT 
IS THE PART THAT 
REALLY MATTERS 

The "Movement" is the part that really matters— 
if that is good, you can be rer aie of the best results. 
Goodrnans P.G.3 Unit is Four Pole and Double 
Acting, adjustable, ultra sensitive, yet handles huge 
volume and gives remarkable purity of reproduction, 
without a trace of distortion. Price complete 
in Bronzed Case with axing screws 27,6 

SUPER >mom. P.G.5. This new Super 
Model, coustruaed on the same principles as the 
P.G.3, is a real revolution in Loudspeaker Unit 
design. It combines maximum sensitivity with 
power to handle enormous volume, and ensures 
actual Moving Coil Quality on the lower 
registers. Price complete 326 

OODMAN 
27FARRINGDONST.1.01100N.E.C4 

Telephone: city 4472. 

ASA eldverttsements for " The 

Loud .speakers.—Contd. 

BAKER'S SELHUBST RADIO.—Write for free 40. 
page booklet, The New Hobby, full of information 

for moving toil speaker enthusiasts. free. [0242 

EPOCH.—When bette moving coil speakers are built 
they will be called Epoch. 

POCH Moving Col Parts Now Obtainable In Plain 
£3,'3 complete; or De Luxe finish, £3110. 

ji• PO( 'II Moving Coll Now Obtainable with Copper 
as recommended by Wireless World." 

VCOCEL—A new super lower magnet pot now avail-
As' able for a small extra charge. 
rc POCH Moving Coil Parts are Guaranteed to glee 
-I-4 the Finest Pertormance yet possible on any 
›peaker. 
114,VOCH Moving Coil nuts are Tnstrnments of Pre 

eision; every part interchangeable. 
POCH Moving Coil Parts are the Most Beautifully 

-4-À Finished. 
11-.¡I POCH Moving Coil Parts are Sold with a Guar 

antee of Absolute Satisfaction. 
E POCH Moving Coil Parte.—Money refunded within 

10 days it pnrehaser is not highly delights-cl. 
prOCH Moving Coil Parts.—Examine every make, 
- but compere with au Epoch before parting with 
money. 
ePOCH ELECTRICAL SOCIETY. Ltd., 63, Grace-
-L:4 church St., £.0.3. Boyal 8570. 19982 

WILLARD P.M. Speaker, 6-guinea model, pr.«. 
Scully unused; £3: approval, deposit —Box lieu b. 

C/o The Wireless World. [1271 

AKER'S SELHURST RADIO.—Write for free 40-
- page booklet, The New Hobby, frill of information 
for moving coil speaker enthusiasts, free. 10238 

y YRIC Moving Coil Speaker Components.—All 
-1-4 these components are manufactured in our own 
works, end absolute accurate results and best finish 
are guaranteed. 
T YRIC Special Magnet Pot and Lid, cast in our 

foundry of special semi steel mixture, ensur 
ing a hig'i flux density, carefully machined and 
drilled; 161- each. 

YRIC Aluminium Frame and Clamping Ring, 
.1-1 with centric device, machined and drilled; 15/6 
each. 
T YRIC Field Coil, machine wound on brass 
I-1 bobbin, insulated and prctected, minimum con-
sumption 2-6 volts, 22/5 each; 100-250 volts, 28,• 
each; other windings to order up to 300 volts. 
LYRIC Moving Coil.—Super lightweight former. 

high resistance, 6;6; ether resistances to order; 
copper damping ring, 1 • extra. 

LYRIC Diaphragm Assembly, complete will, 
moving coil ready for use, tested and guaran-

teed: 12/6 each. 

LYRIC Complete Nit of l'arts, unassembled 
type Ml, 6 volts, 68/6; Ml, 200-250 volts, 74/-. 

W RITE for Lists; agents wanted in districts where 
not represented. 

NDREWS add APPLEBY. Aeolian Works, 326-
-L-1. 328, Newtown Row, Birmingham. 'Phone: Nor-
thern 874. [1369 

CELESTION 3Iodel CIO. brand new and perfect 
condition; £3/10.—Jolly, Darjeeling, Lancaster 

Rd.. North Harrow. [1326 

BAKER'S SELHURST RADIO.—Write for free 40- 
page booklet, The New Hobby, full of information 

for movies coil speaker enthusiasts, free. [0240 

114 AKE Your Coil Driven ir Cone Speaker a Success; 
use the cone paper that speaks for itself.—See 

below. 
GlLBERT Pampas Fib; Cone Paper, light, strong, 

non resonant. pleasant copper brown shade, tonal 
qualities absolutely unequalled, ideal for use with the 
Blue Spot, Goodman's, or Zampa units, and the 
Liasen or Bull-Phone units; marked and instructions 
for making ordinary or coil driven cones, price 1/8, 
post free.—GlIbert Industries, 519, London Rd., West-
ernisms-Sea. [1339 

MOVING Coil Loud-speaker, steel pot, super model. 
ITS, in polished mahogany cabinet, quite new, choice 
of field for 220-240v. D.C. mains or 6v. accumulator, 
£6/15, demonstration any time by appointment; also 
Burndept Ethos-ox L13.. perfect condition, 35/-.— 
Cryer, 54, Prime Edward Rd., Hackney Wick, E.9. 

[1325 

B -' page 
RADIO.—Write for free 40- 

-L3 page booklet, The New Hobby, full of information 
lor moving coil speaker enthusiasts, free. [0241 

W HY Go to a Concert, let the Elysian bring tie 
whole orchestra to you; the Elysian is the most 

efficient moving coil speaker yet produced, the tonal 
rmality is perfection; finest possible materials and 
workmanship.—Full particulars from Ely Manufac-
turing Co.. 23, Ely Place, E.C.1. [1324 

AVOID Diaphragm Resonance.—Lomass paper is 
ideal tor moving coil and reed driven cones; 

its rigidity-mass ratio is very high, although the pper is not brittle; standard size, 80in.x14in. 
lowing ample ior reinforcing cone if desired); Price 
6 post free; special sizes to order.—Hector W. 

Westwood, Sound Production Specialist, 176, Station 
Rd., Wylie tbeen, Birmingham. [1320 

Wireless World" are only accepted from firms we 

(HELLESEN\ DRY BATTERIES 

HELLESENS 
AT THE CLUB 

T the Radio Club last night 

I-1 a debate was held. Subject, 
" The most satisfactory form 
of H.T. supply." Despite cer— 
tain wiseacres, the Dry H.T. 
Battery scored an overwhelm— 
ing victory at the showing. 
On discussion afterwards, 
it appeared that the great 
majority of the Battery users 
swore by Hellesens. Hellesen 
Batteries have, of course, been 
famous in this country for 
over 27 years and they set the 
standard by which all other 
Dry Batteries are judged, so 
that explains why I found 
so many other members of 
my way of thinking. 

1928 Reduced Prices. 

Standard Capacity 

"Wiray" 9 volt Grid Bias Type.... 2j-
" Whin " to volt H.T. Type   10/6 
"Wimp" 99 volt H.T. Type   18/-
"Wisol " to8 volt li.T. lype   20g -

Treble 

''Kolin" to volt 11.T. Type   19 - 
Kolup " oe volt H.T. Type   326 

Your Dealer Stocks them. 

SUPREME 
for 21 years. 

A. IT. iluNT, LTD., Chlri'DON, SURREY. 
'Phone: Addiscombe 1584 
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Louespeakers.—Contd. 

L Amplion Speaker, A.R.19, mahogany fiare, 
cosa perfect condition; bargain, £2/1Q.—Killick, 41a, 
Beulah Hill. Upper Norwcod, 13.E.19. [1322 

I>AKER'S SELHURST RADIO.—Write for free 40. 
.1-a page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0233 

ENTODE.—Star Engineering. Didsbury, 
cheater, are now manufacturing moving coils 

suitable for use with Pentode valves; send for par 
ticulars.—Thone: Didsbury 1785. [1336 

VALVES. 

Ø8RAMS. 71).E.P.240 7/6, D.E.P.215 D.E.6 St-. 
".L.210, D.E.2 L.F., Co-troce 210 det.. 

210 R.C., P.af.1 L.F., S.T.2.1 5/- each; all as 
new, in boxes.-0. Alderson, Dorridge, Birmingham. 

(1292 
T .8.5A, new. 17/6; P.M.5B. 7/-; D.E.5B, 7)-; 

D.E.4, 4/-.—Webb. Venmone Lodge, Dunnuaw. 
[1330 

DENTODE.—Star Engineering. Didsbury, Man-
i- cheater, are now manufacturing moving coils 
suitable for use with Pentode valves; send for par-
ticulars.—Plione Didsbury 1785. [1337 

COMPONENTS ETC., FOR SALE. 
ELLING-LEE Panel Fittings are designed to give 
an expert finish to any home-constructed set; 

catalogue post free.—Belling and Lee, Ltd., Queensway 
Works, Ponders End. Middlesex. [0018 

T OUD-SPEAKERS.—Amplion A.R.19, oak. accept 
-s-à £2110; Picturevox, accept E1/10; M.P.A., E2; 
Brander Table Talker. El; all in perfect order 
IGRANIO Triple Gang Condenser, £2; Camden 

Triple gang condenser, £1/5; Igranio twin gang 
condenser, £115. 

EBONITE Cuttings, all usable pieces, 71b. parcel: 
4/6, post paid.—James Scott and Co., Radio 

Engineers, Dunfermline [0225 

CRYSTAL Reception at its Best by using Crystal 
Combination, prov. patent; price 1/6, with valu-

able hints; agents wanted. -Crystal, 2. Sydney Ter-
race, Laneaste). [9753 

BURNDEPT New Goode (deleted from catalogue).— 
Crystal detectors, 1/6; vender dials, ratio 7 to 

1, 4/11; geared 2-way and 3-way coil holders, 4/11; 
transformers, 5111; rheretatm, 1.4 ohms, for 1 to 3 
valves, 1/3- low lose .0002 anode condensers, 2/11 
each: concert coils lest of 4), 6/6; short wave coils 
(set of 4), 5/6; separate coils: Si, 9d.; 82, lb.; 163, 
1/6; giros 300, 400, 500, 2/6; postage paid ob 51• 
orders.—Rodwell, 14, Railway Approach, London 
Bridge. [0208 

C0MPONENTS for Any Set Sent Anywhere.—Consult 
F. D. Armitage, 12, 8t. Domingo Grove, Everton, 

Liverpool. [9923 

100 Brandes Headphones; 8/.. per pair; splendid 
value, absolutely new and unused; makers' 

lull guarantee; send to-dziy.—Hart Radio Supplies, East 
High St., Falkirk. [1073 

LT AMU'S Mail Order Supply Service.—Guar-
11 anteed immediate delivery new screen grid 
P.Id.14, new detector P.M.4D, and Pentode P.M.24; 
all latest components for Megavox Three and all 
Wireless World sets by return, c.o.d.; no substitutes; 
test, our service for satisfaction; we are expert radio 
engineers and British Valve Manufacturers' Associa-
tion dealers.—Haigles, 121, Gordon Rd., Ealing, W.13. 

[1147 
PECKHAM and DISTRICT Wireless Enth usiasts 
1 should shop at the Universal and be assured 
of civility, practical help, expert advice and service 
after sales; also easy payments if they wish.—See 
below. 
UNIVERSAL Build Receivers and Parts to Your 
V Requirements or to any Published Design. UN1VERSAL Rebuild and Modernise Out of Date 

Sets; let us quote you. 
UNIVERSAL for Moving Coil Speakers; demonstra-

tions always; L.T. and 11.T. units and all se-
uessories for mains working. 
UNIVERSAL Will Visit You at home and Put 

Your Set Right; mode:ate charges. 
UNIVERSAL Charging Service is the Best; free 
V collection and delivery within reasonable dis. 
Lance from 
UNIVERSAL, Practical Wireless Engineers, 20, 

Victoria ltd., Peckham, S.E.15 (2 minutes from 
Peckham Rye Station and 'buses).—'Phone : New 
Cross 1653. 
-nON'T Forget—post that order to the Universal, 

the firm for prompt despatch.—See above. 
(1145 

11/1"AY We Send You a Parcel of Disinantled Cont-
i-71 portents? P.O. 2/6 secures au astounding bargain. 
Thauking all previous readers for their confidence in 
us.—Hart Radio Supplier, East High St., Falkirk. 

[1168 
Lunt Sale, set 3 Radio Corporation neutralised Vena-
1 formers, 3 Laramie dual .0005 condensers, 4 Polar 
neutralising condensers, 3 Igranic 80m. resistances. 
1 Sterling .0005 condenser, fixed condensers, various 
Burndept and Wearite rheostats; what offers ?--Box 
8410, c/o The Wireless World. 11244 

Mention of " The IV ireless World," when 

Send for FREE LIST. 

ANTI - CAPACITY SWITCHES 
One-Hole Fixing 
2 way 3/. each 
4 way 5/. each 
Thoroughly well 
made, and can 
be used in all 
switching opera-

tions. The base and 
framework are moulded 
in Bakelite and the metal 
parts are adjusted to give 
definite contacts with 
minimum self capacity. 

II dealer* 'os 't aupply send poet/ere on sioserkiek guarantee 
JAMES CHRISTIE & SONS, Ltd., M. West Street, SHEFFIELD, 
London Agents: A. F. Eiden & Co., 10, Curator St., London E.C.4. 

LISENIN 
THREE 
LATEST 

TRIUMPHS 
SIX—SIXTY RECEIVER 
2 Spade Ends. 3 Wander Plugs. 

MULLARD MASTER 3 
8 Wander Plugs. 2 Spade Ends. 

MULLARD MASTER 5 
4 Plugs and Sockets. 2 Spade Ends. 

Write for NEIV ill:.Elrated Catalogue. 

&II IE [Kg II >1 
LISENIN WIRELESS CO., 
Id, Edgware Road, London, W.1 

writing 

Components, Etc., for Sale.—Contd. 

RADIO HOUSE, HUDDERSFIELD, issues reliability 
wireless guide; copy sent post free. 

RADIO HOUSE, HUDDERSFIELD.—Double wale 
voltmeter, 0/6, 0/120; 5/6. 

RADIO HOUSE, HUDDERSFIELD.—For all adver-
tised components of various makes; trade en-

quiries solicited.—J. H. Taylor and Co., 15, Radio 
House, Macaulay St., Huddersfield. (0028 

CYLANITE, the new panel covering. 

IMPROVES the appearance of any set; it is easy to 
work, and won't crack or break; it spersedes 

ebonite, in cost and finish; it renovates old sets (with-
out dismantling); it can cover copper panel screening, 
or 3-ply panels; costs only ld. for 6 sq. in. 
A LL Up-to-date Manufacturers are Using Cylanite 
21 for their Panels. 

W RITE Now for Further Particulars and sample 
(post free). 

lair ARSH and WRIGHT, 5, Royal Arcade, Weymouth. 
-al Generous terms to the trade. [1253 

r'XPERIMENTER'S Chance.—Complete kit for 4-
valve set, comprising, 3 var. condensers (iridio. 

graph dials). 4 rheestets, 5 valve holders, 2 11.F. trans-
formers, 300-600 metres, 1,100-3,000 metres, 2 trans-
formers, R.1 multi ratio, Lissen 4-1 ditto. 4 valves, 
2-volt (new). 1 H.F. choke, 5 fixed condensers, 2-way 

set coils 250-30.—Box 8480, c/o The Wireless World. 

coil holders. 3 single ditto, 1 Western Electric (I1o2u8d3- 
speaker, 1 Magnavox ditto (relay), 6-volt wet battery, 
et headphones. etc.; the lot £9/10, carriage lorwaxd 

CLAROSTAT. ClarOstat. ClarOstat. ClarOstat. 

T_TAVE You Received your Free Copy of the New 
A ,- 20-page ClarOetat Booklet, descriptive of the en-
tire range of these wonderful variable resistors? If 
not, drop a postcard to-day to Claude Lyons, Ltd. 76, 
Olciball St., Liverpool, mentioning Wireless Worid. 
VOLUME Control ClarOstat, range practically zero 
V to 500,000 ohms; for volume and/or tone control; 

for reaction control; for screen-grid voltage control; 
for all anode-fed schemes; for improved R.C. coupled 
amplifiers, etc.; only 8)6, post free, from Lyons.— 
Address below. 

GRID Leak ClarOstat, range lit megohm to 10 meg-
ohms; the only really reliable variable grid leak; 

try it entirely on approval; 8/6, post free, or at any 
good dealers; guaranteed by Lyons.—See below. 

STANDARD ClarOstat, rating 18 watts; the perfect eliminator control for eliminators having outputs 
up to 300 volts; aa used by five of the leading British 
firms manufacturing AC, and D.C. eliminators; prices 
from 9/- to 10/6; information from Lyons.—Address 
below. 
DOWER ClarOstata, rating 35-40 watts; for use in 
1 the most powerful eliminators; will carry 100 mA. 
comfortably; for the control of element groups in 
large power amplifiers; for insertion in series with 
the primary of rectifier transformers for input volt-
age regulation, etc.; full details in the new 20-page 
ClarOstat Booklet now being, mailed free by Lyons.— 
See below for address. 
TABLE Type ClarOstats provide distant control of 
1 volume or tone, or both at once; an accessory 
for table, bedside, or fireside use; 13/6 at all dealers, 
or post free, in case of difficulty, from Lyons. 

DUPLEX ClarOstat, the latest ClarOstat; two Clar0- 
state in one I A voltage dividing arrangement for 

eliminators, giving one fixed and two variable tap-
pings; each section carries 15-18 watts; send to Lyons 
lor details; only 13/6, at all good dealers, or post free, 
in caso of difficulty.—See below. 
CiLAROSTATS have recently been specified by Wire-
a.-/ less World, Modern Wireless, Wireless Magazine, 
Wireless Constructor, English and Amateur idecha-
nice Popular Radio, Radio Broadcast, Q.S.T., Radio 
News, etc.; specified by T.C.C. in their new elimin-
ator booklet; exclusively specified by W. James in bis 
new book on metal rectifiers; specified by Mr. J. H. 
Reyner, B.Sc., for his new all-battery A.C. eliminator 
unit; specified for four different sets in the new 
Evening Chronicle Wireless Guide, by Radidea, the 
famous North Country expert, etc., etc.; such popu-
larity must infer a good product! 
riLAROSTAT. ClarOstat. ClarOstat. ClarOstat. 

ClarOstat.—Send for new 20-page booklet, 
crammed full of astonishingly useful eliminator in. 
formation, etc., to-day; it is free; just send a P.C. 
and mention Wireless World.—Send to Claude Lyons, 
Ltd., 76, Oldhall St., Liverpool. 
irILAROSTATS.—See the entire range at the Man-

chester Radio Eahibition. Stand 13; remember 
Stand 13—tho ClarOstat stand; we shall have some 
extremely interesting exhibits for the amateur, quite 
apart from our ClarOstat display, such as Piezo-electric 
oscillators, a new dynamic speaker, something new in 
eliminators, a new type of super efficient rectifier for 
A.C., H.T. eliminators, new power transformers, a 
show of G.R. precision laboratory instrumenta as sold 
by us to most of the leading radio and electrical manu-
facturers, something new in the way of powerful 
amplifiers, a new rbceiver of startling design and per-
formance which has been occupying one wing of our 
laboratory for nearly twelve months, etc., etc.; do 
not fail to see Stand 13 (same number and same 
position as last year), Manchester Radio Exhibition; 
we hope to meet all the real amateurs, also the brass. 
pounders, there; Stand 13.—Claude Lyons. 7 td. 76, 

to advertisers, will ensure prompt attention. £1.6à0368 
Oldball St., Liverpool. 
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The BROWNIE 
"POPULAR" Transformer 

THE Brownie' Popular' 
has been designed to 

meet the public demand for 
a general purpose trans-
former giving really good reproduction suitable 
for inclusion in home-constructed sets. 
The remarkable results obtained on these 
" Popular transformers are made possible by 
very careful attention to the windings and 
preparation of the core. The magnetic field 
is composed of special laminations of the 
softest iron procurable, and the accuracy of 
the windings on their moulded bobbins gives 
a resonance and reproduction unequalled by 
transformers costing twice the price. 

The BROWNIE WIRELESS COMPANY (GB.), LTD., 
Dept. 22, Ralson St. Works, London, N.W.1 

leraceerrert. 
pestteirliAEITe 

2 to 38 

mimfds. 

Any hand can accurately 
adjust the Gam-brell Neu-

trovernia because ot the 

precision-like construction 
which enables it to be used 

equally as well as either a 
Balancing Condenser, Neu-

tralising Condenser or 

Capacity Reaction Control. 

Practical e ery known 

exert set designer has used 

the Ga .u-brell Neutrovernia 
and recom.uends it too. 

Tens oí thousands already 

sold. 

From all dealers. 

e te. 

562,ACH 

GAMBRELL RADIO Ltd., 
6, Buckingham Street, Strand, W.C.2. 

£.61 Advertisements for " The 

Components, Etc. for Sale.—Contd. 

BARGAINS.-value, Cosser 8.9.210. an new, 12!-•. 
holder. 2i-; 1 D.P.5, 1 D.E.5A, 1 D.B.5B, 4/6 

each; 2 P.M.5, 318 each; Dinde coils, 2 No. 1, 2 
No. la, 1 No. 3. 1 No. 3a, 1 8.W.1, 1 S.W.2, 41- each: 
2 nimbi screening boxes, 31- each; 1 17nimie.No. 6 
and base, 3/-; 1 Climax H.F. choke, 41-•1 5 Lisaenstats. 
116 each; 1 Liasen NO., 2/-; 2 Utility switches, 11. 
ends; oil in excellent eondition.-Gorton, 193, 11[(1,12to7411 
Rd Walkden. Manchester. 

FOR Sale. valves, transformers, etc.: stamp, list.-
Deal, 283, Shirley Rd., Southampton. 

. Tuning Unit, model A. 30/-; ditto standard. . 
.(.£1 2 renetrineo write, 15/. each; 2 Ormond con-

,b.iisers, etc.-Thorn, 7, Lewisham Rd.. N.W.5. [1277 

MARCONI Transformer, 6 to 1, and Eureka 2nd. 
JUL stage. 716 each; Forme, 3 to 1, 5/-• Polar re-
sistance unite. lot and 2nd stage, 41. each; Colvern 
Reinert' coil,, B.B.O. and Daventry, also screens. 516 
each; Limen 2-way roil holder, 2/-• Dubiller 100.000 
resistiere, 2/3; D.I'.D.T. switch lifsa011, 2/-; Dubilier 
coupling resistance. 416; potentiometer, 400 ohms 
Igranic, 1/6; P.M.1, P.M.1A, P.M.5X, B.T.H.B.4t,1259/66 
ea ch.-Shro ertt, Station House, Staffs. 

WOE Sale, Ferranti 0-5 milliammeter; £1.-Box 8479. 
clo The Wireless World. [1280 

COMPONENTS, new, half price, plus postage: —Career 
Melody eon LeWCOR Rknarts coil, 2501400, 

2 Linen transformers, 2 R.I. ditto, 61- each.-Crabtree. 
52. Park Av., Worthing. [1296 

1CPRAND New Cyldon Twin .0005 Thumb Condenser, 
35/-, cost 47/.; 3 single thumb ditto, each IV-, 

* coot 22/-• Gambrell neut., 316.-Box 8490, clo The 
Wirelese World. [1297 

TRIPLE-GANG Screened Coil, Lewoos aerial, 2 split-
primary transformers, £2; Utility twin-gang con-

demur, .0005 ref, 15/-; Ferranti A.F.3, 10/-; 2 Peto 
Hoeft neutralising condensers, 2/- each; Bullphone- loud-
speaker unit. 10/.; all above almost new-Apply Renter. 
133, Lichfield Rd., Four Oaks, Birmingham. [1302 

SURPLUS Wireless Components for ?deposal; stamped envelope for list. -Carr, St. Margarets, Alfreton 

C 12 

Rd, Derby. celeation, £5/10; complete 2v. equipment £5; 
Igranie Phonovox pick-up, £1, or nearest °Sere.-

Li., 119, De Beavoir Rd., N.1. [1307 

rIFFER8 Wanted.-4 twin condensers (Ormond), 4 
coils, screens and bases, 4 neutralising condensers 

(Peto-Scott).-Write L.. Bowlines, 64, Rathcoole Av. 
Ramsey, N.8. [130.4 

W ONDERFUL Bargains I.-Surplus components, good 
condition; list free.-Box 8482, c/o The Wireless 

World. [1282 

7PICEPTIONAL Bargains.-Oone speakers, 18111 and 
As 25/6; horn speakers, 12/11 and 18/11, S.L.F. 
variable condensers, 4/6; 2 valve loud-speaker fete, com-
plete. 6 guineas; 5 valve receivers, 7 guineas; royalties 
extra; all abobe goods sent carriage paid; installations, 
reconstructions, and repairs a speoielity.-Claremont 
Wireless Co., 68, Claremont Rd., Bristol. [1194 

v o (la Old Componente Taken In Part Payment 
A for Latest Type; see our advert. in column 
Receivers tor Sale.-ticientifIc Development Co., 51, 
ishergate, Preston. [0228 

MAPPED Choke, 32H, Pye, 10/-; slow motion dial, 
Lamplugh, mahogany. 3/11; L.P. transformer. 

3/5; .00u5 variable condenser and dial, 3/6.-Webb. 
Venmore Lodge, Dunmow. [1329 

CLAREMONT WIRELESS Co. make sets to any 
specification or published design; Claremont 

Wireless Co. procures and despatches any make of 
component by return; Claremont Wireless Co. inspects 
your wireless set and quotes for repair, free.-Clare-
moot Wireless Co., 68. Claremont Rd., Bristol. [1372 

OEMOND .0005 Dual, 151.; and .0005 single, 9/-' 
both square law friction drive; 2 Leman split 

secondary 1,000-2,000 metres, 1 ()epee ditto, 250-550. 
5/6 each; Liasen 6-pin bue, 2/-; Lassen 3 to 1 trans. 
former, 416; Igranic 5-1 ditto, 10/-; Keystone neu-
tralising condenser, panel mounting, 4/-; R.I.P.M. 
detector, 3/6.-Box 8504, c/o The Wireless World. 

[1353 
WESTINGHOUSE Rectifier with Transformer, in 
Sr case (Regentone), input 200-220v., output 200v. 
100m.a., cost £5, most efficient, £4; Heayberd trans-
former, 200-220, with Philipps valve and lamp for 
L.T. charger or MM. field supply, 6v. 1.3-amp., £1/5: 
Marconi Ideal, 4-1, 1 21.; 2 Mallard 256, 5/- each; seen 
S.W. London.-Box 8505, c/o The Wireless World. 

[1352 

"L'XPERIMENTER'S Surplus-2 H.P. Everyman 
-1124 B.B.C. coils only and bases, £1; new All-wave 
Four, complete get, unused. £2; Electromorphon 
gramophone motor (110v. 0.7a), horn, tone arm, etc. 

301-.-Clope, 77, Cambridge ltd., Teddiagton. (135i WUREKA Concert Grand £7 Transformer, 1 Edi-

1:4 son, Peto Scott bal. condenser, M.H. ditto, 
plug coils, R.B., Igranic M.P. transformer, 4-20v. 
Raides, 3 Verts monoblocks 20v., 1 Premier type. 
1 Hart type 60v.. 2-20v. accumulators; lot or sepa. 
rate; one-third cost.-Moorcroit, Hethersage, perbe-
shire. 11349 

Wireless World" are only accepted from firms tee believe 

EPOCH 
MOVING COIL SPEAKERS 

have secured top rank in the market by 
SHEER MERIT ALONE. 

\head of all others for Power, Sensitivity and 
Quality EPOCH brings the artistes right into your 

home. 

Model 66 (as illustrated) £4 . 7 . 6 
Improved Model A (plain finish)£3 . 3 . 

New Model junior £2 . 10 . 

EPOCH ELECTRICAL SOCIETY LTD. 
53, GRACECHURCH ST., LONDON, E.C.3 

'Phone: Royal hti7('. 
Full particulars on application. 

(Trade Enquiries must be addressed to the alanutacturers, 
Epoch Radio asta. Co. Ltd. Room 10, 63, Gracechurch 

Street, Loudon. E.C.8) 

H. F. CHOKES 
represent the highest 
possible efficiency at the 
lowest possible price 

We want you to teat the truth of 
this statement by using a TRIX 
H.F. Choke in your set. We want 
to convince you that it is not 
merely an advertising phrase. 
When you have tested the TRIX 
H.F. Choke on ad circuits, 
mounted either horizontally or 
sertically-jusf as you please-
you will realise that it is a plain, 
straightforward and perfectly 
hone.,t claim that we aremaking. 
TheTRIX H.F. Choke costs5,11. 
It simply cannot be equalled for 
price and performance. The 
TRIXPORTETTE„thesmallest 
portable in the world, created a 
sensation at the recent Radio 
Exhibition. S gon. and Skims. 
plus new Royalty. The TRIE 
PORTABLE FIVE in Walnutor 
Mahogany at 17 gas. and solid 
hide at 18 gus, plus new royalty 
is easily equal in performance 
and appearance to sets nearly 
double the price. hill Partie 
clues of liseur remarkable WU on 
applitatiOn in the manufacturers. 

Mennenenned bg :— 

ERIC J. LEVER (TRIM Ltd" 
eh% Clerkenwoll Green, London, 
E.C. z. 'Phone Clerkenwell 3014/5 

to be thoroughly reliable. 
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Components, Etc., 101 Sale. -Contd. 

H.11.6 60v. H.T. Accumulator, 29/6; Mar-
coni 2.7 tu 1. 13/6; Burne-Jones pick-up, 18/6; 

Coster 4v. .1 MF., 5/6; and 2v. .1 R.C.. 5/6; 
Lewcos C.T. 200 coil. 3/-; 2 Igranie micro con-
densers, 3/3 each; Colvern 6-pin base and screen, 
5/-; grid leaks, 2 Dubilier 5 meg.. 2 Ediswan 1 
owe-, 1/3 each; Dubilier .1 mfd. mica, 4/9,; Lotus 
wall jaek for reley). 3/3; Burndept fixed registera 
and holders, 15 and 30 ohms, 1/9 each; Dubilier 
60,000 ohms W.W. resistance and holder, 4/3; Hydra 
4 mfd. condenser (500v.), 3/3; all perfect, post paid; 
particulars with pleasure.-Chew, Fairfield Rd., 
Epping. [1350 

SURPLUS; no seasonable offers refused.-Trans-
formers, Mare-ni 4-1, Igranic 3-1; coils, Coemos 

A.N.P., 2 med., 2 long, 2 bases, Peto Scott binocular 
(med.) and base; condensers, Formo variable .0003, 
M.H. neut., T.C.C..5, 2 Burndept S.M. dials; 
valves, Coster H.F., Mollard power 2-volt, new, Mul-
lard 100,000 ohms and base, Linen H.F. choke, 
Junior moving coil speaker, 6-volt-Hedley, 88. High 
St., Old Fletton, Peterborough. [1347 

QUPERHETERODYNE Unit (Liberty), with 2 
NJ chokes, oscillators for short, medium, long 
waves; 2 silver Marshall variable condensers, with 
100 to 1 dials; £4.-Moss, 130, Standard Rd., 
Hounslow, Middlesex. [1346 

MEN Pick-up with Adaptor, 10/6; Ediswan 
R.C.C. unit, 3/6; valves: P.M.3, 4/6; 1'.M.254 

(new), 10 /- ; Cossor R.C.410 (little used), 7 / 6.-
Bradbrook, Lower Rd, Chorleywood. (1348 

2IN. Spark Coils, perfect, 12/6; lin, spark coils, 
5/9; morse keys, 5/-; new Dewar switches, 1/-: 

hand driven generators, H.T., 6/..--Below. 

M OVING Coil William') Meter, 0-150, 25/-; volt-
meter, 0-140, 25/-; voltmeter, 0-15, 4/-; 

G.P.O. galvanometer, 7/6; hand telephones, 4/6; ear-
Phones, 1/6; large size, 2/-: microphones, 2/-; micro-
phone transformers, 2/6 and 3/6; microphone but-
tons, 1/-; 1,000 ohm chokes, 1/-; buzzers, 1/-.-
Below. 
"1" ARGE Fan Motors, 110v. and 220v., all D.C., 

10/-; 1/.11.p. D.C. motors, ais new, 110v., 25/-; 
1/4 1Lp. motor blowers, 110v., D.C.. 40/-; 110v. star-
ters, 7/6; shunt regulators, 101-.---Below. 
1A -VOLT 12-amp. Charging Bynames, shunt 
U wound, 40/.; Brolt 12v. 8a. charging dynamos, 

35/-; 6-cylinder aeroplane magnetos, no breakers, 
7/6.-Below. 

ALL Above Goods Guaranteed, 3 days' approval 
from date of delivery, cash with order or c.o.d ; 

• all letters answered.-Ualpin, Binlield Heath, nr. 
Henley-on-Thames. [1345 

UREKA Concert Grand No. 2 Transformer, 12/-; 
Lewcos split secondary, 250-550, 3/6: Colvern 

ditto, 3/6; 2 6-pie bases, 9d. each; Carborundurn 
stabilising D. unit, 6/-; Peto-Scott N. condcnser, 
2/6; Keystone midget condenser, 3/-; 2 Lissen 11.10. 
chokes, 3/- each; MacMichael ditto, 6/-; 2 B.5 valves 
(new), 4/6 each; 2 Varley anode resistances, 100.000, 
and bases, 4/. each; 2 !dullard ditto, so.noo, 3/-
each; all perfect; other goods; stamp list.-Stratton, 
Fox St., Clitheroe. [1323 

A MPLION A.C.3 Cone Speaker, 40/-; Gecophone 
-Ms 2-1 transformer, only used once, 7/6; Marconi 
8.625 screened grid valve. 10/-; Varley multi cellular 
choke, 2/6; all the above nearly new; no offers.-
Wilkinson, Old Palace Rd.. Croydon. [1319 

P.111.14 Screened Grid, 12/-; D.U.10, 716; P.M.1 
Cossor D.E.H.610, 2 Marconi D.E.P.610. 

6/. each; Cosmos S.P.18G., 4/-; 13.P.55E., 4/-; R.1 
Varley H.F. choke, 6/-; 40-volt Exide H.T., 10/-: 
2 Ormond .0005 geared S.L.F. condensers, 11/- each, 
excellent condition; £4 the lot.-Godin, Marellen, 
Blundell Lane, Cobham. [1323 

IVEW Coy-sor Kit, £6/10; Limen pick-up, 7/ 6 : 
-LI voltammeter, 0-6v., 0-120v., 0-30 niA, 6/6; 
coils, condensers, screens, nevi Wising condensers, 
cabinets, cone speakers, valves, etc., taken for debt; 
offers invited.-Thomson, Bellevue. Queen's Rd., Ray-
leigh, Essex. [1318 

11-WAL Condenser (('yldon), as new, 0005 violable: 
20/..-Catternionl, 92, Westbrook Rd., Heston, 

idal lesex. [1317 

MEW Components.-Mullard Pentone 15/-; 
-LI Loewe multiple valve, type 3N.F., 20/-; R-L 
Varley R.C.C. unit, type B. 10/-; Wearite 
choke. 2 / 6; case for portable, 18in. x 18in.x 6in., 
20/-. Following slightly used: 2 D.E.5A.'s. 7/6 each; 
D.E.H.610, 3/6; P.M.3A., 3/6; Ferranti A.F.40., 
10/-; Cosser S.G.210. and Pares holder, 15 /..-
Sayers, 32, Dimwit Rd., Hammersmith, W.6. [1316 

T O Colvern Master Three Coils for Broadcast and 
liaventry Band«. as new: 10 .-.-Kirkpatriek. 

51, South Rd., Southall, Middlesex. [1100 

rrAKEN in Exchange.-Pye 32 henry choke, 6i.; 
L.S.5A, 12/6; 15 good modern valves, 3/- each; 

power, 3/6; super, 4/9: 2- and 6-volt. Ormond S.L.F. 
8.M. .0003, 8/6. Following unused goods: Eureka 
Kilo, .0005, 7/6; Lewcos 6-pin S.P. aerial and H.F. 
with bases, 7/6 pair, high and low. Cabinets 10>c 
7x8, well made, solid, oak polished, hinged, 12 /-; 
cone speaker cabinets, 14in high, 10in, wide, well 
finished, mahogany polished square type, 15/- new 
stock.-Ryall. 182, Kennington Rd., London. ,[1126 

The "ZAMPA 
Moving-Coil Loudspeaker 
The Zampa is not a kit of parts, it is a 

completely assembled unit, scientifically and 

soundly constructed, which gives absolutely 
natural, crisp and clean reproduction. 

PRICES. 
To work off 6-volt accumulator or Tr!ckle 
Charger from A.C. Mains, including step- £5 17 6 
down Transformer .. 
PERMANENT-MAGNET TYPE, includ- £9 10 0 
ing step-down Transformer 
The Permanent-Magnet Model is guaranteed not to lose its 
magnetism. It will give volume approximately equal to 
an ordinary cone speaker from the seine input, and can 
be worked off any standard set. 

" Zampa " Regenerative Aerial Tuner 
Simplicity, Efficiency and Selectivity are the keynotes of 
this excellent Tuner which has been designed to meet the 
requirements of the Home Constructor. The method of 
reaction ensures perfect balance and smooth and efficient 
control over thewhole waveband (25o/;.,000 metres). 

Price 13/6 
MIC WIRELESS CO. 

99 

White Horse Place, Market Street, 
Wellingborough. 

WIRELESS DRY BATTERIES 
cAfaele by 

BRITISH BATTERY CO. LM 
YOU DO GET FULL VALUE 

from B. B. C. 
Batteries. 
Reliability 
with ultimate 
economy too. 

No. IW 41 volt Bat-
teries-Standard Pocket 
Lamp Size. Patent 
Spiral Wire Terminals 
and Wander Plug Sock-
ets. Permanent connec-
tions without soldering. 
Illustration shows how to 
connect in series. Build 
up the voltage you need. 

No. SW Super Capacity 
Type •1 volts. Capacity 
tour times that of No. 1W 

146 doz. 
doz. Carriage Paid 

1 dlla...154 VOLTS. 

THE B.B.C. SERVICE BATTERY 
Sr 6o volts 776 Sr zoo volts 12,9 

Tapped ewer rts 
Obtainable from all Dealers or direct from— 

ritish Battery o. Ltd. WATFORD, HERTS. 
B B C Clarenden Road, 

Mention of " The Wireless World," 

MISCELLANEOUS. 
A LEXANDER BLACK, The Wireless Doctor, wit 

•e-A. call (London and lime Counties) and, cure you 
set; sets installed, maintained, end brought up t! 
date; moving coil speaker, gramophone plek-ups, ant 
H.T. eliminators demonstrated by appointment.-2a 
Woodville Grove, 11.16. Sloane 5105, or Clieeold 3687. 

VASY Payments-We supply, by easy paym(7en8t9s1 
A-4 components. accessories and sets, any make; 10e 
down, balance spread over 10 mouths-Send list o: 
requirements to London Radio Supply Co., 11, Oa; 
Laue, London. E.C.2. 

CIA/EA Accumulator Charging Service.-Collection 
7.../ and delivery in 5 mile radius of Croydon; send 
for particulars to Croydon and District Electric Ser-
vice, Dept. X., 98, Cherry Orchard Rd., Croydon. 

[1010 -1) ATTERIES Direct, a saving of 40X.-60-volt, 6/3; 
AS 108-volt, 10/11; postage 9d. and 1/- respectively' 
British throughout and fully guaranteed ; sueer and 
treble capacity also stocked.- The Johnson Engineering 
Co., Dept. W.W., 86, Great Portland St., W.1. [1074 

CIAMBRIDGE end Dietriet.-/ladio Specialist [72:7 
'kJ faulty sets; tone, volume and selectivity improved; 
low charges; quality reception demonstrated free.-eIslip. 
158, T011i$011 Rd., Cambridge. 

QuxER, Plating at Home.-With my new invention 
5.,  you can really silver plate brass taps, medals, 
brooches, coins, vases, rods, watch chains, door knobs, 
cutlery, cycle fittings, and a thousand other metal 
articles in every home; trial will convinee; liberal 
outfit 1/6.- Spaho, 2", Sydney Terrace, Lancaster. 

[9752 
" VNGINKERING OPPORTIINITIES."-This is a 

book you must not miss; it contains brilliant 
articles by Prof. A. M. Low, our employment super-
intendent, etc., shows how to pass A.M.I.Mech.E., 
A.M.I.C.E., A.M.I.A.E., A.M.I.E.E., Maine., C. and 
G., G.P.O. examinatiome and outlines over 60 home 
study courses in all branches of engineering; send for 
free copy to-day (state subject or examination); we 
alone guarantee no pass, no fee.-British Institute of 
Engineering Technology, 87, Shakespeare House, 
Leicester Sq., London, [1157 

VOR Sale, pair trellis masts, 43f t., complete, strong 
enough to climb; £5, or offer; only want seeing,- 3 

21, Manor Waye, Uxbridge. 

'WINTER  is Coming! What about the wireless/ 
77 We will renovate, remodel, or maintain your set 

for reasonable charges.-Forder and Harland, 13, 
Burnley Rd.. Stockwell, S.W.9. [1276 

T OG Labels Enable You to Record Neatly and Acme. 
-11-4 ately All the Stations You Hear, and to and them 
again with the minimum of trouble- 50 post free for 
112.—Craven, 14, Brook A,v., Wembley. [1057 

JOUR Old Apparatus Taken in Part Payment 
J. for Latest Type; see our advert, in column 

'receiver!' for Development Co., 51, 
Fishergate, l'reston. 10229 

"IDENT-D /E.-Star Engineering, Didsbury, Man-
chester, are now manufacturing moving coils 

suitable for use with Pentode valves; send for par-
ticulars.-Thone: Didsbury 1785. [1338 

QCOTT SESSIONS anal Co., Great Britain's Radio 
Doctors-Officially approved by Radio Society of 

Great Britain and WireJees League. 
QCOTT SESSIONS.-Your cet repaired, rebuilt or 
1,7 remodernieed; A.C.3, Magnavox 3, ete., constructed 
with your component', or parts supplied; guaranteed 
workmanship. 

SCOTT SESSIONS-Send cet: immediate quotation for modernising, etc.; engineer.; sent all parts London. 
Mountview 8424. Scott Sessions and Co.. 

Halliwick Parade, Muswell Hill, N.10. [1362 

GRAMOPHONE, walnut table grand model, double-
amine, and a quantity of records, magnificent in-

strument and in absolutely prefect condition; cost £12, 
necept £5, quick sale.-Box 8501, c/o The Wireless 
World. [1363 

PART Exchange-Originator of part exchange etill 
A makes best offers; new Cosser kit supplied; your 
old set in part payment. 

PURCHASE Gramoplionee and Records, M.C. 
speikers; I can modernb-e your receiver cheaper 

than anyone in Great Britain. 

IAM Noted as North London's Best Radio Doctor.- 
A Browne, 60, Newington Green, N.16. [1364 

PATENT AGENTS. 

PATENTS and Trade Marks, British and foreign.- 
Gee and Co. (11. T. I'. Gee, Member R.S.G.B. 

anal A.M.I.R.E.), 51-52, Chancery Lane, London. W.C.2. 
'Phone: Holborn 1525. (0001 

-LIREE.-Inventor's Guide on Patents.-Chatwin, 
253 1W.), Gray's Inn Rd., London, W.C. [1158 

"(ZING'S PATENT AGENCY, Ltd. (B. T. King 
-L%- Registered Patent Agent, (Ail., 11J.S.. and Can.!. 
-Free advice handbook and consultations; 40 years' 
references.-146a, Queen Victoria St., London, E.C.4. 

[0002 

REPAIRS. 
A LEXANDER BLACK, the wireless doctor. ecto 
£3. repaired and modernised.-Details under Mis-
cellaneous. [9991 

when writing to advertisers, will ensure prompt attention. A62 
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Repairs. —Contd. 

TWELVE Months' Guarantee Accompanies All Our 
Repairs; any make of L. F. transformer, head-

phones, or loud-speaker repaired end despatched within 
48 hours; 41., poet free; don't discard if burnt out: 
terms to trade.—Transformer Repair Co. (Dept. W.I, 
214. High St.. Colliers Wood, S.W.19. [0011 

REPAIRS Returned Post Free, and to ensure satis-
- faction send remittance after approval of same.— 
Leeds Wireless Repair Service. 
T OUD-SPEAKERS. headphones, rewound to any re-
-Li sistance and remagnetieed, 3/-; transformers re-
wound, 4/-; sets constructed and overhauled, work 
guaranteed.—Leeds Wireless Repair Service, 5, Boston 
Place, Green Rd.. Leeds. [1159 

GUARAN'PEED Repairs by Experts—Loud-speakers. 
headphones, pick-ups, any make or type rewound. 

remagnatised and adjusted, post free. 41.; L.P. trans-
formers and chokes rewound, from 4f-, post free.— 
Howell, 42, Fotheringhaan Rd., Enfield, Middlesex. 

[1299 

WANTED. 

TWO Ferranti A.F.38. 2 variable condensers, .0005 
and .00035, good makes.—A. Watson, 5, Croft 

Terrace. Cockermouth, Cumberland. [1312 

-WANTED, complete screen for 2 H.F. Everyman.— 
, ° Jones, 33, Council Bt., Llandudno. [1262 

W ANTED, gramophone attachment, Amplios Con-
cert A.U.6. 2.000 ohms; low price—Address, 

Heart, Rydal Rd., Eisen, Gosport. [1286 

WALNUT or Mahogany Pedestal Cabinet; cheap; 
Tr to take panel 26x8x9, and batteries under.— 

Particulars to Purser, 20, Colebrook° Av., Ealing. [1358 

WANTED; cheap; components for 3 or 4 valve see— 
r° Scott. 91, High Bt., Musselburgh. [1359 

EXCHANGE. 
DART Exchange. beet offers made without seeing 

materiel; special consideration given to customers 
own reasonable terms.—G. A. Rrall, 182, Kouniorten 
Rd., London. [1260 

riXCHANGE Igranic .0005 Dual Condenser, as new. 
for G.E.C. .0005 8.L.F., with 3in, dial call. 

brated 0° to 100°, with 30 to 1 gear reductien.—Jones. 
33, Council St., Llandudno. [1263 

TWO R.I. L.F. Transformers., In exchange 1(.1' a 
Royal or Ferranti L.F. transformen—E. Powell, 

71, Old Woolwich Rd., London, S.E.10. [1269 

£.4.—Wireless officer's uniform, 5ft. llie, medium 
es. rice, with 6 white suits, clean; worth £10. or 
exchange motor cycle.-1;7. Northfield Ay., West 
Ealing. (1304 
JOUE Old Apparatus Taken in Part Payment 
.11- for Latest Type; see our advert, in column 
Receivers for Sale.—Scientille Development Co.. 51, 
Fishergate, Preston. [0230 

SITUATIONS VACANT, 
WIRELESS Operating Appointments Assured; 
TV short, qualifying courses, day, evening; fees pay-

able after appointment for boarding students; Morse 
classes—Manager. Wireless School. 21. Manor Gar-
dens London. 5.7 North 3694. 19902 
WANTED. radio engineer, experienced in modern 
TV valve and circuit design—Apply. stating age, 

experience and salary required, to Box 8437, cío 
The Wireless World. (1272 

yOLJT11, about 17, wanted for assembling and wir-
ing, good opening for interested worker.—Apply 

10 o'clock any morning to The H.T.C. Electrical Co., 
Ltd., 2, Boundaries Rd., Balham, S.W.12. [1298 

TUIBELESS Valves.—Works manager, thoroughly ex-
VV perieuced practical, technical. up to date, required 

to organise and control new London factory; advancing 
position up to £1,000 per annum.—Write in confidence, 
full particulars of previous experience, Managing 
Director, Cleartron Valves, Ltd., 21, Cumberland St., 
Birmingham. [1333 

SITUATIONS WANTED. 
VOUNG Man, 25 first class P.M.G. (1928), desires 

situation. anything, keen knowledge receiver main-
tenance, testing, assembling.—Box 8430, c/o The Wire-
less World. [1264 
'DX-NAVAL P.O., 13 years' radio, maintenance, 
-12A testing, repairs, etc.—C., 7, Plynlimmon Rd., 
asting e. [1309 

ADIO atol Electrical Engineer, 25, 8 years' wireless, 
£11, seeks sitisetion; research. testing or retail; moderate 
salare—Box 8503, cío The Wireless World. [1360 

AGENCIES. 
A CENCY Wanted (shopkeeper) for components and 

-£14, complete receiverd.-125, St. Peter's St., Lowes-
toft. [1314 

FIEST Class Wholesale Connection Required by Im-
portent German Radio Manufacturer; also agent 

of repute.—Apply Mercedes Radio, Berlin, 0.2. [1334 

REPRESENTATIVES Wanted in London and the 
Principal Cities of the United Kingdom by a Lead-

ing French Manufacturers of Horn Type Loud-speakers, 
cone type loud-speakers, L.F. transformers, headphones, 
pick-ups.—Apply, giving references, to Falco, 43, Rue 
Raspail, Levallois Perret (Seine). (1366 

£63 Advertisements for " The Wireless World" are only accepted f roil: firms we believe to be thoroughly reliable. 

-tts- H.F.CHOKES 

ARE NOW IN 
GREAT DEMAND 
Glass protecte.I 
( Coke. upright 

type. 
15/-

C D m 
FIXED 

CONDENSERS 

Piled mica Con-
densers. individually 
teeted. 60.000 inert 
have assured +Mateo. 
Lion. 
(10003 to '002.... 1/3 
0023 to '006 
0003 ami Grid 
Leak .  

C. D. NIFIIRMSH (Dr.) Of/Ices & 'mks: 8. Groat Sutton St.,Goswoll Rd., E..0.1 
and Th. Giber Engineering Works, 

Moreland Street, E.C.1 
Tel Co.: Clersa.well 7494. CT 

'Lim is type 4/ - 
A WELL-MERITLD DEMAND 
for the only UNIVERSAL CROKE, 
suitable for 10 to 2,600 metre.. 
lusreat self -capacity, highest self-
inductance, and preferred for 2 
stage 11.P. coupling. Bee them oa 

Stand Na. 114 (Oellery), 
blanched« Radio Exhibition. 

1 he demand is so great loe 

c D 
COMPONENTS 

TEAT WE havo TAKEN 
DOUBLE ACCOMMODATION. 

Do two jobs at once— 

There's no need to lay the soldering iron 
down now Just hold a "CHEMICO" 
Solidified Soldering Stick in one hand, 
rub it over the work once and apply 
the iron. It may appear like magic, but 
it is just a handy little discovery from 
the "Chemico Labora-
tories that will end your Prices 

soldering trouble. Send 3cL, 6d. 
for a 3d. tube poet free 
if unable to obtain locally & 

BUSINESSES & PROPERTY FOR SALE, 

The County Chemical Co. Ltd., 
CHEMICO Works, BIRMINGHAM. 
sationsasesule..".0%01 . 

AL 
IRELESS 

&The WIRELESS ENGINEER.  

Mont/14 
2s. 6d• 

net 

TO BE LET, OR WANTED. 
T ONDON.—Accumulator charging and wireless retal 1 

ehon for disposal; profit £7 p.w.; extensive plant; 
price £600. including plant and stock.—Box 8500, c'o 
The Wireless World. [1365 

BOOKS, INSTRUCTION, ETC. 

STKP by Step Wireless, a complete course of the 
theory of electricity in relation to the practical 

design of wireless apparatus, eliminators, circuits, ate., 
with entracte from a designer's notebook giving up-to-
date practical applications; Issued weekly, send 1/- p.o. 
for first 4 weeks—Clifford Preesland, Hug., 
Dept. W.W.. Hampton-on-Thames. [0i§g 
" rr HE A.B.C. of the Superhet." by Mr. Claude L. 

.4- Lyons, M.I.R.E., 88 pages, 17 explanatory dia-
grams or photographs, and including complete 
schematic and point-to-point wiring plan of the lemons 
" Evening Chromcle" 8-valve superheterodyne re-
ceiver. The only book of its kind at present in 
existence, recently described be the Editor of " The 
Wireless World " as ' A fascinating booklet. . . 
A lucid description at the operation of the superhet 
receiver. . . . . With constructional details and use/u. 
hints and for the home constructor."—Only 8d. coin 
plate, post free, from Claude Lyons, Ltd. (G.R. Quality 
Parts), 76, Oldhall St., Liverpool. [0159 
"WET H.T. Batteries are now a proved success; 
88 write for new illustrated booklet, giving cost 
and method of building slid maintaining, tree: men-
tion paper.—Taylor. 57, Studley Rd., :Stockwell. Lon-
don. [0077 
" TXT1RELESS Weekly," all copies, in 8 vols, as 

88 new, 5 vols, bound; what oilers 7—Thorpe. 22, 
Udimore Rd., Rye. [1311 

LOST. 
Will the person who removed in error 
a fawn Overcoat, Diary, etc., from 
" THE WIRELESS WORLD" Office, 
Olympia, September 27th, kindly 
return the Diary to "THE WIRE-
LESS WORLD," Guildhall Buildings, 
Navigation Street, Birmingham. 

RELIABILITY 
WIRELESS GUIDE 

Smaller :sew Edition No. Til99. It's 
FREE. See also specimen ram 
ol Good Values in !dilemmas's, 
Columns. 

Trade supplied. 

• H -TAYLOR ti CO. 
2•StAtoro .1 0 LA 5 C 

MACAULAY 9T HUDOCR-6FICLO 

"Use ETON and avoid eaten CELLS." 
Eton Pri mary H.T. Bantry. Pl. Porous Pot 
Cells. SI and S2 Sac Cells. All complete. 

1-cell II-tell 12-cell 30-cell 
PI Bid. .. 33 •. 5 9 •. 14'. 
51 6d. .. .. 63 .. 12'-
52 4fd. .. 2/6 .. 3 10 .. 9 6 

Send I'd. stamp for booklet giving full 
particulars to ,— 
THE ETON GLASS BATTERY CO.. 
46 St. Mary's Road, LETTON., E.10. 

THE STORAN DUAL AERIAL TUNER 
250 600-1,000/2,500 METRE. 

Panel Mounting. One-hole Fixing. POST 

From B.B.C. to 5XX by a push 
switch. 3 - valve circuit free. 17/6 

Trade invited—Send for lists. FREE 

STOREY BROS. & Co, CHURCH ST.. RUNCORN 

ACCUMULATORS "ELITE" THE ELITE OF ALL. 
T amp.CC U hour1  type, (rein; Semi-oil volts1 22/6 • T. merged Complete as illustrated. 

Price .• 
DOUBLE CAPACITY TYPE, 60. *volts; .6 amp. 30/. 
hours.. .. • . 

the World's Best High Tension Accumulator and o. British 
Vlanufacture. The Unique Semi-oil Submerged feature of the 
Llite absolutely prevents surface leakage losses. The battery lasts 
a life-time. Write for lists. 

SOLD OS APPROVAL SYSTEM. 

ACCUMULATORS ELITE, BEDFORD St., HALIFAX. Telephone: 4304. Telegrams: Elite. IMO« 
London Distributor :—CECIL POHLMAN, 77, Great Portland Street, LONDON, W.I. 
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A.F.A. Accumulators, Ltd.   
Artie Fuse & Elei. dan!. Co., Ltd. ..... 
B. k J. Wireless Co.   
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Beam, Ltd.     . . 
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Bird. Sydney S., and Sons   Cover t. & p. 4 
Bowyer-Lowe Co., Ltd.   
Brasse, Ltd.26 
mrintoi wireless co.   32 
Britannia Reproducers    25 
Britannia Rubber & Kautptulicon Co., Ltd. . 24 
British Battery Co.   36 
British General Mao!. Co., Ltd.   16 
British Thomson-Houston Co., Ltd.   19 
Brown, S. G.. Ltd.   Cover i. it p. 15 & 22 
Brownie Wireless Co. (G  13.), Ltd.   35 
Bulgin, A. 5. E Co.   30 
Bullphone, I.td.   
I3urndept Wireless, Ltd.   
Bush House   
Carborundum Co., Ltd.   27 
Cawley, W.     26 
Christie, James, & Sons. Ltd.  .. 34 

Cosset A. C., Ltd.   

Clarke, H.. & Co. (Maneliester). I.t .... . .. . . ... . . . .Cov.erli8. 
Colvern, Ltd.   12 

County Chemical Co., Ltd.   37 
Croxsonia Co.    32 
Cutters k Tools, Ltd.   24 
Day, Will, Ltd.   
Dièny, Paul   
Dubilier Condenser Co. i 19251. Ltd. 

C,, ,er I., p. 2, 6, 14 & 

INDEX TO ADVERTISEMENTS. 
37 
13 
38 
28 
31 
16 
6 
16 

D.X. Coils, Ltd 

Eastick, J. J. & Sons ........ • • • • 

PAGE 
Edison Swan Electric Co.. Ltd.   7 
Electradix Radios   30 
Epoch Electrical Society. Ltd.   35 
Ericsson Telephones, Ltd   13 
Eton Glass Battery Co.   37 
Ever-Ready Co. (GB.), Ltd. ...   15 
Ferranti, Ltd.   23 
Flexible Electric Cords, Ltd.   26 

Gambrell Radio, Ltd   35 
Garnett, Whiteley & Co.. Ltd.   
General Electric *Co.. Ltd.   
Goodnihns 
Graham-Farish Mani. Co.   
Hart Bros. Electrical Matif. Co., Ltd.   
Hunt, A. H., Ltd.   29 & 
Hunt ly, Norman   
Jewel Pen Co., LW.   
Kay. II. 

8 Lamplugh, S. A.. Ltd 
9 Lech.° Ling, Ltd.   

32 Lever, Eric J. (Tria), Ltd.   
Lewis, S. W., k Co., Ltd.   
Lisenin Wireless Co.   
Liverpool Radio Supplies   
Lock, W. k T.   
Loewe 11 ad in Co., Ltd.   
Iendon Electric W ire Co. & Smiths, Ltd. 
London lt,ljo Supply co   Cover 
Lyons, Claude Ltd.   
Marconiphone Co., Ltd.   Cover ii. 

24 Melhuish, C. D.   
28 Netio-Vick Supplies, Ltd.   

Mic Wireless Cu.   
27 M.P.A. Wireless, Ltd.   
24 Millard Wireless Service Co., Ltd   
29 Northern Scientific Industries   

PAGE 
O'Brien, Thos., Ltd.   32 
Oldham & Son, Ltd.   Cover iii. 
Partridge & Mee. Ltd.   27 
Peto-Scott Co., Ltd     11 
Philips Lamps, LW.   12 it 21 
Radielle Co., Ltd.   26 
Regent Radio Supply Co.   14 
Rialton 'Radio   
R. I. & Varley, Ltd.   20 
Rothermel Corpn., Ltd.   

17 Sankey. J., & Sons, Ltd.   Cover iii. 
33 Scientific Supply Stores   
12 Scott, G. L., & Co., Ltd.   33 

Sheffield Magnet Co.   4 
Sherwood, A. M. E.   
Siemens Bros. le, Co., Ltd.   
Simmonds Bros.   
Six-Sixty Radio Co.   
Stapleton. A. W.   
Star Engineering Co   
Storey Bros.   37 
Taylor, J. IL, & Co.   37 
Telegraph Condenser Co., Ltd.   10 
Telsen Electric Co., Ltd.   11 
Tones Co.   — 
Transformer Repair Co.   28 

24 Trelleborg Ebonite Works, Ltd.   Cove: iii. 
17 Tulsemere Mang. Co.   38 
iii• Vincent, W. H. 8.   32 
— Voltron Co., Ltd.   22 

k Cover iv. Ward & Goldstone, Ltd.   26 
37 Watmel Wireless Co., Ltd.   16 
3 Wet H.T. Battery Co.   32 
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33 
26 
28 
38 
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35 
14 
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36 Wilkins k Wriz.ht, 1 td  38 

1 Wingrove de It, 'gees, Ltd.   27 
26 W I ight & Wcaiie. ltd.   

2 Williams k Moffat, Ltd.   26 

KAY'S CABINETS 
This Cabinet soundly constructed of Oak 
and equipped with Baseboard Runners. Fall 
Front, Hinged Top. Polished rich Ant. 
Jacobeen. For panels up to 18' wide -au 
Also made to accommodate any Popular Bet, 

Quotation...for Spedala by return. 
Illugrated L'as Pese. 

H. KAY, Cabinet Manufacturer, 
Mount Pleasant Road, London, 5.15 

'Phone: WALTHAIIBTOW 1626. 

  iiir ANNOY Elo.,yri.n. 
For Multi-valve 

— . 

attne 
Receivers. No A.C. MAINS SUPPLY UNITS WestinghOUSS 

\ replacements. I lead Office and Works: newels or atten. (eitP 
Noexpensive Ian amp. No re-

Components from Tulsemere Manufacturing Co., non, Complete 
47/6 DALTON STREET, units from 

West Norwood, S.E.27. 47/6  

Metal Rectifiers Please Note New Address sels-es required. 2, 4 or 6 volts at 

Compare this with 
It is the new " Utility " Thumb-Control 
Dial, absolutely the last word in appear-
ance and efficiency. The protruding 
finger plate (two, if Vernier pattern) and 
the engraved movable scale provide the 
smartest of panel finishes, and the internal 
mechanism is of course unchanged from 
that of our famous plain dials. Smooth 
action No backlash! Costs a little more 
but is very well worth it. 

Thumb - Control 
Vernier Dial (as 

illustrated) 

PRICES: 
Thumb - Control Bakelite Finger 

Plain Dial Plate only 

12/6 3/- 2/- 

-1-1i any "Jm. • • • • • • • 
Ask your local Wireless Dealer to show you 
"Utility" Specialities. They include Dials, 
Switches and Condensers all of up-to-the-
minute design, all fully guaranteed. A List 
will gladly be sent to you on application. 

COMPONENT!' 
Made and Guaranteed by 

WILKINS & WRIGHT Ltd., 
" UTILITY " WORKS, 

Holyhead Road, Birmingham, 

wailasem THE VALVE HOLDER THAT IS PERFECT!! 
WORLD PATENT INTERRUPTED MESH SUSPENSION. 

We GUARANTEE these holders to be a revelation 
both in regard to performance and quality, and ask 
you to test them against any other. If you are not 
satisfied we will refund your money, less postage. 
OUR DIRECT TO THE PUBLIC POLICY enables us to 
self al 2/3 each POST FREE mills P.O. remittance or C.O.D. 
charge extra. 

NO SPRINGS. 
NO RUBBER USED. 

Mention of " The Wireless IVorld," when writing to advertisers, will ensure prompt attention. 
A64 
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‘oizet I WON 
Realistic reception of the World's best Programmes 

*Simplicity of design — you 
can build a Mullard 
Master 3* in an hour. 

*Simplicity of operation—one 
dial tuning. 

i(Simplicity of wavelength 
range—no coil changing. 

"«Sensitivity giving a wonder-
ful choice of programmes. 

*Selectivity of the highest 
order consistent with 
quality. 

41e Volume—the greatest obtain-
' able from three valves. 

„or Quality—to please the most 
discriminating. 

Send for your free copy of " Radio for the Million." It 
contains scores of hints and tips which will help you to 
enjoy better radio. You will receive, too, Free Plans of 
Assembly and full instructions for building the new 
Mullard Master 3*—the ideal all-purpose receiver; the 
Mullard Master 5—a remarkable self-contained portable 
with one dial tuning and dual wave-length range; and 
the Mullard H.F. Unit. 
Even if you are not at present in need of a new receiver 
you should keep abreast of modern radio developments 
by reading " Radio for the Million." 
Your copy awaits you—post the coupon now. 

jflard 
Maste 

WAV 

To the 

e' ruelisher-
Radio for th, 

Million.'63Lincoln 
Inn Fields W.C.2. 

Please send me FREI p Simplified Plan of Assembly o 
the New Mullard Master 3* witl-

Vol. 2. No 4. of 'RADIO FOP 
THE MILLION 

Cd Name  
(•._ocs LETÎERS, 

Address  

Al Advertisements for " The Illareless World" are only accepted ¡roui firms we believe to be thoroughly reliable. 
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Whq the rice is tinted 
in bi bold fig es! 

Twenty other 
models ranging 
in price to £42. 

—because it is no merely the 
biggest of British .. uilt speakers 
selling at 35/, 
—because it is not nerely the most 
powerful instrument f its size. The 
other reasons are far rjiore significant. It is an Amplion sp aker—designed 

Amplion engineers and produced 
at the great new A plion works. 
It is the -first trium h of Amplion's 
new super-prod 
only because it is ade in thousands 

; ion policy and 

is the low price p ssible. 

Wonclerfu valu —and the perform.. 
ance \ is qual4 wonderful, clear-
toned aiid re 6nant. 

"Height 20" 
Flare 12" 

A handsome 
hocolate .cxyb-
c lline finis 
staith a mottled 
wed-brown Bakelite base. 

CATALO U Row, 

ES FROM GRAHAM A MPLION 
G , 

26, Sainte  Loelon, 

Mention 01 " The Wireless World," when writing to advertisers. will ensure prompt attention. 
A2 
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WORRY WITH BATTERIES 

Model "B" 

Eliminator. 

By substituting Cosmos A.C. Valves for your existing 
valves the new Met-Vick Model ' B ' Eliminator enables 
you to dispense with batteries altogether, and operate 
straight off your Electric Supply. 

Connected to a wall plug or lamp socket, the 
model "B" will provide you with heater current 
for your A.C. valve filaments, 5 tappings for 
the high tension supply to your valves, and 
automatically regulated grid bias taps for your 

last stage. 

Model "B" Eliminators can also be obtained 
for supplying H.T. and G.B. only. 

"Prices of 'Met-Vick' Model le\ H.T. & G.B. 
L.T.H.T.&-G.B• Eliminators for providing 180 

plete with S.P. 41/U rectifying £7 7 o .48 0 0 Volts on the last valve. Com-

A special model for 25 valves. 100-110 volts or 200- A  special model for 25 
periods is supplied at 250 volts 40-100 periods, periods is supplied at 
£10 0 0 £9 5 0 

List M.S.4745. Ask for leaflets shown. / List M.S. 4746. 

These elimitiators are eminently suitable for the operation of the Met•Vick A.N.P. ....... ....... ..«........ 

receivers described in leaflets S.P. 711712 and S.P. 711714 and for 3 and 4 valve 
receivers listed in leaflet M.S. 4742. See us at 

MET-VICK No.30 
MANCHESTER RADIO 

EXHIBITION. 

STA ND  

ELIMINATORS 
Other tyPes of Met•Vick Eliminators for A.C. and D.C. circuits are briefly referred;  

to below and the corresponding leaflet numbers given. 

Ask your own dealer for copies, or write direct to 

Metro-Vick Supplies Ltd., 155 Charing Cross Rd., London, W.C.X. 

9 

9 
9 

9 

13 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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■■■■■■■■■■■■■■■■■■■■■■■■■■ 

■▪ ■■■■■■■■■■■ 

WHY 
—are H.T. dry 
batteries noisy ? 

—do dry batteries 

only last a few 
weeks ? 

—do dry batteries 
lose their voltage 
whilst idle ? 

—does a grid-bias 
battery require 
replacement even 

though it is not 
used ? 

—do dry batteries 
sometimes get 
fatter in use ? 

Open up an old 
H.T. battery and 
see for yourself. 

Then you'll 

understand the 
purport of the 
right hand 
column of 
this an-
nounce-
ment. 

60 

WHY 
B■B■■■■■■■■■ 

BECAUSE 

All dry batteries 

(except PERTRIX) 

use sal-ammo-

niac asan electro-
lyte. 

Sal-ammoniac 

corrodes zincs 

even whilst the 

battery is idle. 

Corroded zincs 

mean variations 

in the internal 

resistance of the 
battery, and this 

means crackling 
reception. Dis-

pense with the 

sal - ammoniac 
and you have a 

battery that does 

not deteriorate 
whilst idle, and 

gives longer 

and better 

service. 

V. • volt 
• 

PERT R I X 
PATENT LONG LIFE NO SAL-AMMONIAC 

• DRY BATTERY SETS A NEW STANDARD 111 
• IN DRY BATTERY PERFORMANCE. 
• luif lier io formot ion Ir, e from :— 

mu A F A. Accumulators Ltd., 120, Tottenham Ct. Rd., London, W.I. a 
R•lizzazziounimamilamm•ameammil 

Convert your 
"Master 3" 

into a 

Dual Range Set! 

(RE(jU 

"QAM" COIL 
PRICE 21/- RETAIL 

The Lewcos " QAM " Coil 
covers the 250 550 m. and 
1,000;2,000 m. ranges by 
merely moving the switch 
holder provided with 
every coil. 
Can be fitted to your set 
in a few minutes. Write 
for full particulars. 

THE LONDON 
ELECTRIC WIRE 
COMPANY AND 
SMITHS LIMITED, 
CHURCH ROAD, 

LEYTON, 
LONDON, E.10. 
Trade Counter and Cables Sales: 

7, Playhouse Yard, Golden Lane, 
London, E.C.I. 

'Grains " ¡circos, , 1 ondiFi." 

'Phone • Walthainsfoie 253t. 

Mention of The !Fireless World," when writing to advertisers, will ensure p)umpt attention. A 4 
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GET THIS FREE 
BOOK 
SAVE money by building your own H.T. or LT. Eliminators. This free T.C.C. Book 

tells you how. Shows you step by step, in 
simple language, with diagrams and photo-
graphs to help. It is amazingly simple. And 
if you use T.C.C. Condensers, you will have 
an instrument that is utterly safe arid reliable. 

Post the coupon below and start to build your 
H.T. or LT. Elimiriator now. 

suRE ro use 

• 
CON DE N SERS 

To Telegraph Condenser Co., Ltci Wat¢S Faiin Rd. , 
N• Acton, London, \ls/ .3. 

1 enclose ld. stamp. Please send itte your book +lowing 
how to builcl Elhninators--1-1T• 

Name

.. ................................................................................... 
/1-"Yess• ................................................................................ 

........................... 

OCTOBER 24TH, 1928. 

MAKE YOUR 
OWN 

CONE SPEAKER 
The NeW Wonder 
" Nightingale' 

CONE UNIT 
Exactly as fitted to our 
Cabinet Cone Speaker 
Guaranteed to give results 
equal to the most ezpensive 
Loud Speakers yet made. 

Full constructional de-
tails with each unit. 

GRAMOPHONE 
ATTACHMENT 

Reduced from 326 to 15 - 
solely as an advertise ment 
for the famous Bullphone 
Nightingale Loud Speakers. 
Cobalt Magnet teed 
for all time. 

With 4-inch Diaphragm. 

Instantly convert, your own 
Gramophone into a full power 
Loud Speaker. giving a wealth ol 
pure undistorted volume which must 
be heard to be believed. 

BUY ON 
EASY 
TERMS 

21 ins. high, with 
14 -inch Bell, 
iii ahog an y 
finished, with 
platen arm 
ara gaud 

15.1„ 
each 

SeISFACT/ON 

Cee tikInee-2) 
reftinetirtv 

Seetjag 

10 -ifus 
Speake 

BAKELITE 
Sae* C.o., • 

NIGHTINGALE CONLLR1 
SUPREME 
SUPER 

Guaranteed free from uncial;, 
resonance. 

60/, or LepoitstY TEandRM1 
monthly payments 

SeeC1 D eetsit ki OW!  

es. 

Obtainable from your Local Dealer or direct from : - 

BUL LiNTEO ONE 
38. HOLY WELL LANE LONDON 

E C . 2 

MIGHT! ALE , SPEAKERS.-

Mention 01 " The Wireless World, - when writing to advertisers, will ensure pomp: attention. Ar.) 
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mwele 

erg. 

,,,,,,„.; • .....,,,„ .,,, 
•,....,,,, - •-t'lel.i•%.;,;',,.,. 
k, * ''.y.‹....:...,.,. ..e.•;.,.......-..,, 

5.,é • 
e,  

,,v4,.,.:,:... -:i • 
... , ... , •S...,%.4.3". 

• . • . . • • • . . . . 
• • ;;:: • 

• : *,•: 

This new Lotus Valve Holder 
is only 11" in diameter. All 
surplus metal has been removed 

from between the valve legs and 
the phosphor bronze springs 
and leg sockets are all in one 

piece. Made from finest bakelite 
mouldings, this valve holder is 

almost indestructible. 

Price 1, 3 from all retailers. 

Other types 1/6 to 1/9. 

BU OYANCY 

MUILLAIRD 
SPECIFIED 

LOTUS 
for the 

MASTER 3 

VALVE HOLDER  
MINIATURE - micRopt-tos‘c TYPE 

Made by Garnett, Whiteley & Co., Ltd., Broadgreen Rd, Liverpool. 
(ausioa 

A .4.1...e:cements for " The Wireless World — are only aeceloted from firms we believe to be thorourhly reliable. 
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It 

Have you heard 

"The Rolls Royce 
of Radio" ? 

HERE is a set as 
different from any 

other set as the Rolls 
Royce is different from 
any other car! 
THE MARVELLOUS MELVA 

Valve Transportable lb, elver. Complete with 4 
" Screened-Grid " Valves, one Detector and one Pentode, 
enclosed in a luxurious cabinet, price ro grts. including 
Marconi Royalty. 

THE SENIOR 
PORTABLE 

" The Rolls Royce of Port-
ables." A 4 valve set with 
2 " Screened-Grid " valves, 
one Pentode and one De-
tectte. Price ab gas. 
including Marconi Royalty. 

THE RIALTON 
PORTABLE 

A 4 Valve set equal to 
any set of 3 ordinary 
valves. A Radio achieve-
ment! Price 19 gns. in-
cluding Mamoru Royalty. 

MANCHESTER RADIO EXHIBITION 

STAND 80. 

RIALTON RADIO, 
27, Old Bond Street, London, %VA. 

I A LTO N 
ADIO 

The Rolls Royce of Radio" 

`Weston sets the 
worlds standard 

Model 506 Mu-Ammeter 
should be placed in the H.T. 
circuit of thevalve to ensure 
correct operation and check 
distortion. Panel mounting 
type. 

Model 306 Pin Jack Voltmeter with High 
Range Stand, Measures High and Low 
Tension Voltages. 

Price fr . to . o 

The Wes'on free booklet " Radio Control" 
xplairs the uses of tWs and other Westan 
Radio Instrument,, Write for your copy. 

Prices 

€1.15.0—€2.15.0 

Model 489 
Double Range 
D.C. Voltmeter is a 
necessary portable testing 
instrument for every radio 
enthusiaNt. It is of great use 

-willta I 

Model 506 Panel Voltmeters 
ensure permanent accuracy. 
With a high internal mist-
once of 125 ohms, per volt. 
they make practically no 
load on the batteries. Neat 
and compact. 

Prices 
£1.15.0--£2.15.0 

in tracing circuit 
troubles. Made in 

various ranges with differ-
ent sensitivities. Similar 
instrument for A.C. Model 
528. 
Prices £4.0.0— £7.1 5.0 

WESTON ELECTRICAL INSTRUMENT CO. LTD. 
15 GT. SAFFRON HILL, LONDON, E.O.I 

.4dvertisements for " The Wireless World" are only accepted from firms we believe to be thorourhly reliable. A.8 
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Philips Loud-speakers 
for all up-to-date 
receivers 

The new Philips Loud-speaker Type 2007 
has been specially designed to operate with 
those modern receivers that utilise the 
latest valve developments such as the 
Pentode. Highly sensitive, this new Philips 
Speaker gives wonderful reproduction. 
The large balanced armature movement 
and special cone construction is able to 
handle any amount of power, and yet is so 
sensitive that remarkable wealth of tone-
colour is secured. Supplied 
in a variety of delightful £5 - 5 
colours. Price 

Three impedance values available to suit 
output valve. 

ta' 

Here is the ideal low-
priced speaker for 
thousands of radio 
owners with 2 and 3 
valve receivers. Ex-
ceptional value. At-
tractive appearance. 
Special Dual Tone 
Switch. 
Type 2016.50/ . 
Price - - 

Write for complete 
leaflets. 

PHI 
7 

teemew-eeee, RY. 

Messrs. Philips Lamps, Ltd., Radio Dept., Philips House, 145 Charing Cross Road, London, W.C.2 

si Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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RIPAULTS BATTERIES ARE BEST 
RIPA UL TS Chosen for the New Cossor Melody Maker 

RIPAULTS' SELF-REGENERATIVE H.T. DRY BATTERIES 
Give 50'',, Longer Life 

S:andard Capacity I ,ouble Capacity Treble t apacur %. 
60 volts .. 106 60 volts .. 15,6 60 volts .. 19 ,6 
99 volts .. 166 90 volts .. 226 90 volts .. 29 6 

9—volt Grid Bias .. 1/9 18—voit Grid Bias.. 3:6 

.1 Ripaults ol). Grid Bias, specified and used in the "Pentode Two." S,, 
•• Wrreless World," October r7. 

GET A COPY OF LIGHT ON THE H.T. BATTERY' 
Specially written for us by an author who is recognised as an expert on 
H.T. Batteries; 24 pages, chock full of real interesting and valuable tips on 
the correct choice of batteries for every type of receiver. An easily read 
arid understood treatise which will, if acted upon, bring you improved 
re,-eption and tonal quality. Published at 6d. but sent Post Free for 1d. 
stamp if )ou mention Wireless World. 

R1PAULTS' LATERAL ACTION CONDENSER. 
This new improved model of the 
famous Ripaults' Lateral Action 
Condenser is a great advance in 
sanable condenser design. 

The die-cast frame-work and ronfle 
plates give absolute rigidity, white 
the cam and spring method of 
movement entirely eliminates 
all signs of jerkiness and 
backlash. Tuning with 
the Ripaults condenser 
is a delight. 

FR ICES 
a. illuatraMd) 

• 00 015, • 0 0 03. 
-0005 

10/6 
Slow Motion Dial 

4/6 
Standard ain.Diai 

2/3 

L K I NOS 

Obtareiabir fro. 
all Dealers. 

For illustrated 
I.-oleic write to 

Lorznow. N W 

OCTOBER 24TH, IG2R. 

Model " A." 
It, Oak or Mahogany 

Cabinet. 

The Reproducer 
that has been de-
veloped by the re-
sult of painstaking 
research and deep 
investigation over 
many months, in 
art effort to give the 
public an instru-
ment which repro-
duces the music as 
it is performed in 
the studio. 

These Special Features 
will interest you 

THE MAGNET. —Is constructed from specially selected dynamo steel 
of the highest quality to a carefully calculated design to give a very 
intense field exactly where it is wanted with the minimum of leakage. 
The winding takes a very reasonable load of j amp. at 6 volts, which is a 
compromise between economy in current and intensity of field, a com-
promise which suits the average hstener's battery power yet gives 

• 
THE DIAPHRAGM.—Is constructed 
to a new and unorthodox specification 
peculiar only to Britannia Loud Speakers. 
and this in conjunction with the use ot 
specially light material gives a very high 
sensitivity together with an absence Lot Ii 
of muffling and of that harshness and 
" edge" peculiar to moving roil loud 
speakers. Further, the effect of focussing, 
by which reproduction when standing to 
one side of the instrument is found to be 
very much inferior to that standing 
front, is also materially reduced. 

THE MOVING COIL.—ls precis es 
wound and is arranged to give high sensi-
tivity and to co - operate with the 
diaphragm in eliminating shrillness and 
muffling, both faults often found in 
moving coil speakers. 

THE SUSPENSION Consists SYSTEM.— 
ot carefully selected an-

sPeciallY treated leather 
which allows full move. 
ment of the diaphragm. 
giving a good thump in 
the bass without causing 
the centering adjust-
ment to be variable. 

FINISH.—A neat ap-
pearance is obtained by 
the use of a black cello-
¡ose finish on all metal 
parts. I he whole unit 
is therefore not only ex-
ceedingly sensitive • and 
highly eificient in opera-
tion, but is also artistic 
in appearance and pleas-
to the eye. 

BRITANNIA 
REPRODUCERS, Ltd. 

10, Nether Green Road, 
SHEFFIELD. 'Phone: 21153. 

PRICES: 
Model A. 

L-1-17-6 
,IIIpletely ass-embed 
ready for use. 

With Oak Cabinet 

Extra. 

With Mahogany Cabinet 

£2-7-6 
I:x tra. 

For the Home 
Constructor. 

Complete set of parts 
ready for assembling, in. 
eluding diaphragm cut to 
size and magnet assem-
bled with full instruc-

tions 

£4-7-0 

TRADE 
ENQUJR1 ES 
INVITED. 

MODEL 
"A." 

Afention et '' The Wireirss World," when 'writing to advertisers, will ensure prompt aitentron. 
B2 
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Type. purpose and 
essential character-
istics on every valre 

• ?eemt,e, 

The very complete range of Ediswan Valves include 
Screen Grid, Pentodes and A.C. Mains Types. 

The most complete and useful catalogue of receiving valves 
ever produced is available to you on request to The Edison 
Swan Electric Co. Ltd., Publicity Dept., 123/5, Queen 
Victoria Street, London, E.C.4. 

MANUFACTVRERS OF THE WORLD'S FIRST RADIO VALVES 

B3 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Model W.ta for A.C. Mains 
1 bo v. at 30 m/a. 

£7 2 6 
Other models available up 
to 350 v. at too m/a. 
Incorporating Westinghouse 
Metal Rectifier. 

Fermanent Charger %% ith 
Automatic Coupler. 
k amp. - - 54'— 
t amp. - 70/ 

incorporating Westinghouse 
Metal Rectifier. 

Stand 7. MANCHESTER RADIO EXHIBITION. 

Send for illustrated descriptive Leaflet. 

CCTOBER 24TH, 192:1. 

"Whisper ailunimmlimi ll siza ll hear 1 

"GARDNER 19  6 / 
PERMANENT 
MAGNET 

MOVING COIL 

SPEAKER 
Hitherto many people 
have refrained from 
buying a moving coil 
loud speaker because of the trouble and 
expense of the extra accumulator needed. 
With this powerful new Permanent Magnet type, 
made by a firm who have specialized in the 
manufacture of all types of magnets for many 
years, the most perfect results are obtainable. 
Reproduction with the GARDNER " Speaker is 
remarkable for its Furity and faithfulness. 

SPECIAL POINTS 
ABOUT THIS NEW 

WONDER 

SPEAKER 

I No accumulator requIrel to 
maintain Magnetic Flux. 

2 Ample adiustrnent for center_ 
ing cone. 

3 Double suspension o' cone. 
4 Twenty Years Guarantet to 
maintain Magnetic Flux 

5 Only one small spanner re-
quired to assemble, which is 
supplied with each set of parts. 

6 Assembled and adfustei by 
anyone in 5 minutes. 

£5.12.6 
\.B.—After Saturday, November 3, this price aril be 

increased to £6— O — O nett. 

MANCHES HER RADIO EXHIBITION. 
See these Speakers at Stand No. 117. 

FREE DEMONSTRATIONS DAILY 'rom Oct. 22nd to N.. 3rd 
(I p.m. to 9p.m.), at 260, Deonsgate. Manchester. 

(Above " The Wireless World" Ogees.) 

SHEFFIELD WatieiritT CO. 
Broad Lane, SHEFFIELD 

d of kegen PP I COr., 21 L.C.4. 

Mention of The Wireless World. — when welting to at:leer:sees. will ensure protep, 

20866. 

El4 
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  yourguarantee.  

Say to yourself 
41( can build the 

SINGLE' 
DIM CONTROLLED 

ADVERTISEMENTS. 13 

3 'VALVE CIRCUIT 
in one hour and get 

stations e".' 
you are echoing the thoughts 
and actions of thousands/ 

THE THREIEVAINE SET WITH AFIVEVALVE PERFORMANCE 

The OSRAM MUSIC MAGNET with 
the highly efficient OSRAM VALVES 
given below is the soundest engineering 
job for the home constructor—another 
striking success of G.E.C. research. 

The price of the parts has been cut to the 
bone, costing only £6 5s. 9d. OSRAM 
VALVES, £2 5s. 6d. extra. 

The introduction of a new patented coi 
enables the condensers to be ganged, giving a 
single dial control without loss of efficiency 
in tuning. The condenser dial is calibrated 
from 250 to 2,200 metres, so you won't 
have to search for stations. A child can 
tune in either home or foreign stations on 
the OSRAM MUSIC MAGNET. 

Note these 6 important points: 

2 
a 
B 

1 SINGLE DIAL CONTROL. 
One hour to make. 3 No soldering. 
Gets 27 stations. 5 No changing of coils 
No interference with your neighbours through 

oscillation. 

Remember! The OSRAM 
MUSIC MAGNET is designed 

for only 

()SRAM VALVES— 

OSRAM SCREEN-GRID S215, 
OSRAM HL2I0 and 

OSRAM DEP215 or DEP240. 

te7 NIL e 
, \ e 

.•• ,,/c-e• eq. 
' s• 

epe,e,tb 

' , • '4' 4.> 

÷ we e 

•• oe • re V y 
CP. 

41dvt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, IV .C.2. 
85 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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A new and remarkable Cone 
Unit marketed in response to 
a popular demand. Is entirely 
British made, and incorpor-
ates • Vickers Armstrong 
Cobalt Steel Magnet. 
Price, complete with 2 Belling-
Lee insu:ated terminals, 18 6 

clize flew 
WeRIGID VALVE HOLDER 
a triumph, in dec/qit 

The latest W.B. achievement. Unique 
design, in that there is continuous 
spring contact along the valve legs. 
Ideal for any Receiver where space is a 
consideration. Price : 1 complete 
with terminals 9d. without terminals 

WHITELEY, BONEHAM & Co., Ltd., 
NOTTINGHAM ROAD, MANSFIELD, NOTTS. 

  qilaie 

Mention T he R'i eless World, - when u riling to advertisers, will ensure prompt attention. 

Spare 3 minutes over 4 vital 
voicings on a DARIO selling at 

56 
" I purchased on 2S/8 ,27, a 2-volt Dario general-purpose 
and a 2-volt Dario Bivolt Power Valve. I have been 
regularly using them ever since, especially the Power Valve. 
I am surprised at the current consumption considering I 
had a very small accumulator running several months on 
these valves. I have lent the Power Valve to several of 
nay fellow workers, and they all agree it is the best valve 
they have tried in that stage." 

(Signed) C. T. Cowell, Fulham, S.W.6. 

" Praise where due t I was trying a 2-valve receiver for a 
friend of mine, employing a detector and power valves of a 
very well-known and much advertised make. I thought this 
a good opportunity for comparing the Dario with them, so 
placed a G.P. and S.P. in the sockets and switched on. I 
%%as astonished at the difference in quality and emission. 
The Darios, in my opinion, were far superior to the others 
sold at a far higher price." 

(Signed) W. E. Iles, Camberwell, S.E.5. 

"Just a congratulation on your new 'Dario Micro' 
i-volts. Having been a short-wave experimenter for over 
two years, 1 know how difficult it is to procure a detector 
which is both sensitive and at the same time non-
microphonic. I must say the ' Dario ' I recently purchased 
is the best I have tried so far. I receive both the Austra-
lian and American transmission better now than ever 
before." 

(Signed) C. C. Lappell, Barnsley. 

" Dario has been working constantly for eighteen months 
without a break and during that time it was used in H.F., 
D. and L.F., on a 3-valve loud-speaker set, and later in 
experimental short-wave work as a one valver. It is a 3.5 
valve. At present I am using 2-volt type as they are more 
economical. I have had the greatest satisfaction." 

(Signed) C. Newey, Bronsgrove. 

DARIO VALVES 
RADIO MICRO'S 

OUTSTANDING 1929 
RANGE. 

The VAL VE that 

lasts for ever. 

DARIO 
VALVES 

2 voi.T 4 VOLT 
C.P. .05 amps. 5.6 G.P. .05 amps. 5 5 
R.C.C. 06 amps. 56 R.C.C. .07 amps 56 
Super sutler 
Power AS amps. 7(1 Power .1 amp. 76 

IMPFX ELECTRICAL, Ltd. 
538, High Road, Leytonstone, 

LONDON, E.11. 

B6 
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A three-valve 
Receiver which 
gives five-valve 
Results 

PRICE 

1 2 - 7 - 
(Including Valves and 

Royalty.) 

 the new BURNDEPT Screened Ethophone. If you cannot 
afford the time to build your own receiver, the Screened Ethophone 
is the very set for you! Employing the screened grid valve (a 
departure in radio manufacture in which BURNDEPT were the 
pioneers), a detector and "Pentode" valve, the screened Ethophone 
gives results equal to a five-valve receiver. 20 to 25 stations can 
easily be received on the loud speaker. Wave change switch gives 
ranges of 210-55o and 650-2,10o metres; no coils or H.F. trans-
formers to change. Astonishing selectivity. Pure, clear tone— 
faultless reproduction—adequate loud-speaker volume. Just ask 
your local dealer to let you hear this Screened Ethophone: it will 
convince you of its wonderful value. 

BURNDEPT 
SCREENED ETHOPHONE 
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Have you seen this set? 
W E have introduced a four-

valve receiving set (as 
illustrated), our special object 
being to design a receiver which 
would obtain really ample loud-
speaker volume over a consider-
able range, without in any way 
complicating the normal opera-
tion of the set. The two dials, 
characteristic of the Peerless 
Receivers, together with the 
switch, afford complete control 
of the set, whilst the batteries 
are hidden in the cabinet. This 
receiver is as simple to operate 
as any single-valve set. The 
circuit arrangements and the 
high-class components ensure 
perfection in the tonal quality 
of music or speech. 

New Catalogue now available free. 

SPECIFICATION. 
r screened grid H.T. Detector 
and 2 L.F. Valves. z resistance 
capacity and z transformer, L.F. 
stages. Aerial, Loud-speaker and 
Batteries (all self-contained). 
Complete with four tested valves 
in highly polished Oak Cabinet. 
Range approximately 200 miles 
long wave; 50/80 miles short 
wave. 
Accessories: 4 tested valves. z 
2 V. 30 amp. Accumulator. 
zoo v. Dry Cell Battery. 
Dimensions: r8 in. high, r7 in. 
wide, 9 in. deep. 
Weight: 30 lb. 
Retail Price complete with acces-
sories, 

£25 Royalty included. 

New Catalogue now available. 

CALL AT STAND X I MANCHESTER RADIO EXHIBITION. 

THE BEDFORD El ECTaICAL AND RADIO CO., LTD., 
London: 2 2, Campbell Road, Glasgow: 

21, Bartlett's Buildings, 113, St. Vincent St., 
E.C.4. BEDFORD. 0.2. 

IfRour dealer forl 

"HARBROS" EASYFIX 
the patent 

CAPACITY REDUCING 
FLEX 

For Loud Speaker Extensions 

One dozen yards sample packet 
with fixing pins - - - 3/9 

your dealer is our el foc!, scud direct to 

HART Bros. ELECTRICAL MANUFACTURIC 
co., LTD., 

QUEENSWAY, PONDERS END, MIDDX. 

Traders, Send for Showcards and Prices. 

We are exhibiting at the 

MANCHESTER RADIO SHOW 

STAND 106 (Gallery). 

THE ONLY EFFICIENT METHOD 
OF BUILDING A WIRELESS SET 
IS TO SOLDER THE CONNECTIONS 

AND 
THE 

MOST 
EFFICIENT 
SOLDERING 
IRON IS THE 

Guaranteed for one year. 

K.N. Electrical Products, Ltd., 
87, Wardour Street, London, W.L 

'1 .! Ale . Regent .032. 

ntIon " 'The It'greless 11 . or id'' when writing to advertisers, will ensure prompt attention. RS 
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•Itile enormous hi 
e Sew Seas-- ",,s-iviieir•e_ 

O" darti.• 

.,.‘. 
Compound Mass 

Suspension 
GRAMOPHONE 

PICK-UP, £3: 3 :0 

Bi-duplex L.F 
INTER VALVE 

TRANSFORMER, 
276 

A.C. 
H.T. ELIMINATOR, 

£12 : 10 : 

More than 30 new products this 
season—and every one of them a 
real engineering job, possessing char-
acterieics representing the most up-to-
date developments in radio science. These 
are the reasons for the enormous interest 
shown in our new season's products, an 
interest which is growing every day as more 
of the public hears about the outstanding 
advantages of our new lines. 

All R.I. & Varley products are the outcome 
of months of intensive research. When it's 
a question of deciding between Quality and 
Price, remember that imitation is the sin-
cerest form of flattery, but that it is not 

possible, in the space of a few weeks to 
make even a reasonable attempt to 
copy successfully products which have 

taken months to perfect. 

.AMI- Home 
RESISTANCE 
CAPACITY 
COUPLER 

Anti-mobo 
R.C. COUPLER 
Type Z - 25/-
Type Y - 25/-
Type X - 25/-

STAND à 

i 61 , 1 
I Manchester I 
I Radio Exhibition e 

The new 
APERIODIC TUNER 
(for loth medium and long 

waves), 25/-

THE MARK OF BETTER RADIO 
Kingsway House, 103, Kingsway, London, W.C.2. 'Phone: Holborn 53c3. 

tj Advertisements for " The Wireless World" are only accepted from firms we believe to ve tnurougnly reliable. 
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sT 
ur hot, Am.+ fas Dist.rtion. 

"FOR BETTER RADIO RECEPTION" 
Of all the Slogans that have been adopted by various 
manufacturers, none more aptly describes the 
qualities of TELSEN L.F. TRANSFORMERS than 
the caption above with which our name is now 
associated. 
Whatever your circuit or Set, incorporating a 
TELSEN of a suitable ratio will improve results 
beyond belief. Obtain one from your dealer and test 
the truth of our claims yourself. Others have done 
this—hence the unprecedented demand. 

Our smaller model, combinfrg com-
pactness. light weight and tifIciency, 
specially designed for Portaute Sets. 
Shrouded and in ratias 5-1 
and 3-1. Detachable feet. 8/6 

Our Standard model with its many exclusive 
features reigns supreme as an Instrument with 
extraordinary powers of amplification without 
distortion. The favourite component of the most 
exacting enthusiasts. 

Shrouded and 
with detach-
able feet. 12'6 Made in ratios 

5 - 1 and 3 - I. 

TELSEN ELECTRIC CO., LTD., 
207, ASTON RD., 
BIRMINGHAM. 

'PHONE: CENTRAL 5265. 'GRAMS " ESCORT, B'HAM." 

e, SECOND 
.•4=. 

eta 

e, 
>e› 
•at's 

e, 
>a' 

ee 

ee 

et: 

PRICE 

2/6 
net. 

WIRELF SS 

LOUD 
SPEAKERS 

EDITION* 

et. 

et. 

sea Pes 

*s. 

4f. 

By 

Post 

2/8 

" WI It ELESS LOUD SPEAKERS," 
by N. W. McLACHLAN, D.Sc., now in 
its second edition, revised throughout 
by the author, describes In a simple 
manner the major principles of the 
design of modern loud-speakers and 
some associated circuits. 

Clearly written and fully illustrated by 
numerous diagrams and photographic 
reproductions, the volume will be of 
use and value to all constructors and 
txperimenters desirous of investigating 
this vital aspect of wireless reception 

From all booksellers or erect from: 

ILIFFE & SONS LIMITED, 

Corset NOuse,1 odor Street, London, E.C.4 
W W.5 

iedeiCed.XI'KeiejeCeit170.74%e«,VIZArCell>riedeity. 

DICTIONARY 
of WIRELESS 

TECHNICAL TERMS 
Compiled by S. O. PEARSON, B.Sc., 

and issued in conjunction with 
" THE WIRELESS WORLD." 

THIS t.oliirne contains defini-
tions of terms and expressions 
commonly used in wireless 

telephony and telegraphy and is 
intended to serve as a guide to all 
those interested in wireless who 
come across, from time to time, 
unfamiliar words in their reading. 
In such cases the DICTIONARY 
OF WIRELESS TECHNICAL 
TERMS proves of very great use 
and value. It is well illustrated, 
and cross-referenced to enable the 
required information to be rapidly 
obtained. 

PRICE 2/- NET 
By Post 2/2 

•••••••••••••••••••••••••.11 

From leading bookselters .» direct from the PublIshers 

ILIFFE & SONS LTD., Dorset House, Tudor Street 
London, E.C.4. w.w.4s 

WIWTOIXZWWW:C0101WWW.KNYCX 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt < ttention. 1 ,) 
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rat, 

clous 
tgeTING" 

the secret of purity and 
maximum power throughout 

an abnormally long life. 

OSRAM FILAMENT WITH 
"TENACIOUS COATING" 
Ti,is untouched reproduction shows the coating 
typical of all OSRAM VALVES. Notice the ab-
solute evenness of tho coating. Thee are no 
gaps, the coating clings. so !hat the full benefit of 
the coati. g is maintained. The secret is the 
startling new discovery of the scientific process 
of "TENACIOUS COATING." 

WRITV ohlet''OSRAM WIRE-
LESS GUIDE - giviug 

particulars of TENACIOUS CO 4 THVG" 
and f II range of OSNA14 VALVES for 2v., 
4v an t3v. users, an t users with A C. Flee-
tricitySupplv. Also helpful wireless intorma-
lion of importance to every listen--. Sent 
POST FREE on eouest to 7 HE GENERAL 
ELECTRIC CO . LT Publicity Organisa-
tion, Mcutuet Hou -e, Kingsway, London, 
WC 2. Copies also °Stainable from your 
local Wireless dealer. 

BADLY COATED FILAMENT 
Reproduction from an untouched microphotograph 
of part of the filament of a badly coated valve 
before use, showing a serious gap in the coating. 
A gap such as this starts the valve off In its life 
with a poor performance, and may bring about a 
further portion of the coating falling away or peel' 
mg off. The valve then prematurely fails. 

The life of a coated filament Valve depends upon an unceasing 
supply of the necessary electrons. These electrons are ob-
tained from the coating. If the coating flakes or wears off 
the Valve becomes useless. 
In the latest improved OSRAM VALVES with the 
"TENACIOUS COATING" the secret process chem-
ically ensures that the coating is held firmly on to 
the filament core, not merely for one month, or even 
six months, but throughout an exceptionally long life. 

CHANGE 
to the latest improved 

srain 
Sel cuti qcally made by . 
ExPe, is is England. alle  

e 

Dealers. and Sold by all Wireless 

CHANGE for the Better! 
Advt. cd The General El.,ctric Co., Ltd., Magnet House, IC ingsway, London, IV .C.2. 

nix Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliabl« 
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EVEN A 1411EIRE 
NOVICE CAN GET 

1r STATIONS 

L.%CE of selectivity limits the range oi any 
Receiver. 'I lirre is no pleasure in listen-
ing to a foreign programme if you can hear 

your local station all the time. With the 
wonder ul new Cossor Melody Maker you ean 
get lull enjoyment from the continental broad. 
cast. It has kn.fe-edge selectivity, it will cut 
out your local station like magic. It has 
enormous range. Even a novice can bring in 
programmes from 23 stations. The skilled 
ouerator can bring in many more. Get the 
pick of the programmes with the new Cossor 
Melody Maker. Anyone can build it in 90 
minutes. It's as simple as Meccano. Fill in 
the coupon now. 

vitelBA1311, cur 

wilDeE ONI Tut 
44) re( 

*se 

Melody' Maker 
Advt. A. C. Cossor, Ltd., Melody Department, Highbury Grove, London. N.5. 
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THE B.B.C. AND TELEVISION. 0 N several occasions during past months the 
B.B.C. have pointed out that they had not had 
a demonstration of television and were, therefore, 

not in a position to express an opinion upon it. Re-
cently, as the result of an application on the part of 
the Baird Television Development Company to the Post-
master-General for permission to conduct television 
broadcasts, the B.B.C. was asked by the Postmaster-
General to arrange with the Baird Company for a 
demonstration with a view to ascertaining the suita-
bility of the system in its present state of development 
for broadcast transmissions to be commenced. A 
demonstration was accordingly arranged between the 
Baird Company and the B.B.C. on October 9th, and 
was attended by administrative and technical officials 
of the Corporation. Subsequently, the following official 
announcement was issued by the Corporation: " The 
opinion of the B.B.C. representatives was that, while 
the demonstration was interesting as an experiment, it 
failed to fulfil the conditions which would justify trial 
through a B.B.C. station. 

Et 13 
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" The Board of the Corporation has decided that 
an experimental transmission through a B.B.C. station 
shall not be undertaken at present. The Corporation 
would be ready to review this decision if and when 
development justified it." 

This decision on the part of the B.B.C., although 
it may be one which has not come as a surprise, creates 
a peculiar situation. Wireless transmissions in this 
country are under the control of the Post Office; a 
monopoly in broadcasting has been granted to the Bri-
tish Broadcasting Corporation; and a commercial com-
pany to exploit television has been formed which pre-
sumably depends for its existence nn the establishment 
of a service and the sale of apparatus. 

It is inconceivable that the Postmaster-General 
should, in view of the B.B.C.'s attitude, contemplate 
granting anything in the nature of a separate licence for 
broadcasting to the Baird Company; yet quite a good 
case has been created for the shareholders of the Com-
pany to feel that they have a legitimate complaint 
against the authorities; whilst the directors of the Baird 
Company can, of course, take up the attitude that they 
can no longer be held responsible for the financial 
success of the concern. On the other hand, we must 
remember that the non-technical public is naturally 
optimistic, and has been primed with the rosiest aspect 
of the future of television in the daily Press and else-
where, and for this reason it seems to us a pity that 
some means cannot be devised whereby the public 
generally could have an opportunity of acquiring first-
hand knowledge of the present state of the art. 
The B.B.C. maintain that the demonstration they 

were given failed to fulfil the conditions which would 
justify a trial through B.B.C. stations, and they are 
undoubtedly competent to make such a decision, but 
is there not some way in which a compromise could 
be arranged? Outside B.B.C. broadcasting hours and 
through, say, the stand-by transmitter at Marconi 
House, the Baird Company might be given an oppor-
tunity of showing what they may be able to achieve, 
receiving apparatus being installed at a number of 
places where the public could attend. There need be 
no commitment on the part of the B.B.C. in making 
such an arrangement, and it can be for a definitely 
limited period with no promise whatsoever that the ser-
vice would be extended. Such an arrangement would 
provide a means of satisfying public opinion as to the 
true position to-day, and clear up once and for all the 
uncertainty existing in the public mind as a result of 
the publication of so many conflicting reports on the 
subject. 
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A Screened Grid Set with a Thousand=fold H.F. Amplification. 
By H. F. SMITH. 

W HEN the screened grid valve first appeared it 
was hailed as the solution of all our problems 
with regard to H.F. amplification, and the 

Dpinion was freely expressed that it would quickly dis-
place the neutralised triode, par-
ticularly in amplifiers with more 
than one stage. At the outset, 
unfortunately, things did not work 
out quite in accordance with ex-
pectations; this was due to various 
reasons, not the least important of 
which was an imperfect general 
appreciation of the need for 
thorough isolation of the different 
grid and plate circuits. The result 
was that some of the receivers produced gave a dis-
appointing performance; to attain stability, so much 
magnification had to be sacrificed that they compared 
none too favourably with their predecessors of more 
conventional design. 
The problems involved have of late received a very 

considerable amount of attention, and it is now possible 
to put forward a two-stage H.F. amplifier in which 

stability is attained without deliberately throwing away 
any part of the possible gain, beyond that made neces-
sary by the requirements of selectivity. The writer set 
himself the task of designing a set on these lines, 

endeavouring in the interests of his 
prospective readers to avoid any 
difficult constructional work or the 
use of unduly expensive components. 
As ample space is allowed, the 
design may be followed by those 
who wish to employ existing parts 
of larger dimensions than those used 
in the construction of the receiver to 
be described. Matters are so 

Description of a receiver with two cas-
cade H.F. valves giving the maximum 
amplification which can usefully be em-
ployed. Complete stability is achieved 
by effective isolation of individual cir-
cuits and not by introducing damping 
or by reducing the magnification of each 
stage. Coils for medium and long 
broadcast wavebands are placed in cir-

cuit by means of switches. 

arranged that the amateur may 
easily make a compromise between sensitivity and selec-
tivity to suit his own conditions and requirements--no 
set can be best for all conditions. By a simple altera-
tion, single-ended or double-ended valves may be used, 
as desired. 

Shorn of complications, the circuit arrangement is as 
shown in Fig. 1, from which it will be seen that the 
two H.F. stages are coupled by means of tuned trans-
  formers. In spite of the 

T.+ 

H.T.+ 

G 

L.T — 

rtg I.— lite simplified circuit diagram. utpittin:.., de—coupling devices and switches. 

fact that these introduce 
some elaboration of the 
wiring, their use is con-
sidered to be justified, if 
only by the fact that valve 
noises—always prevalent in 
an amplifier of this kind— 
are less troublesome than 
with the alternative " tuned 
anode " device, which re-
quires intervalve blocking 
condensers and grid leaks. 
Anode bend detection has 

been chosen in preference 
to the grid circuit method 
because it functions at its 
best with the large high-
frequency voltage input so 

B 14 
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readily obtained when it is preceded by a two-stage 
amplifier, and, in addition, it does not introduce damp-
ing in its grid circuit: True, this could be offset by 
reaction, but this addition would introduce undesirable 
complications, particularly in view of the fact that wave-
changing switches are included. Another point in 
favour of anode rectification is that valves for this pur-
pose are now obtainable with characteristics making 
them suitable for use with a L.F. transformer, which 
in this case serves to couple the detector to the output 
valve. By these means an overall amplification more 

position of the various components with relation to the 
screening boxes and outside screens; the circuits can 
be traced more easily than from a practical wiring plan 
(which, by the way, will be given in next week's issue). 
It will be seen that each H.F. anode and screen grid 
circuit is " tied down " (by means of de-coupling 
resistances R„ R„ R„ R„ and by-pass condensers C., 
C 5, C,, C 7) to the negative filament lead of its own valve. 
As for the detector, similar treatment is given to both 
grid and plate circuits; in the latter a large part of the 
H.F. component is deflected by the combined action of 
the radio-frequency choke and by-pass condenser C 9. 
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Fig. 2.—The complete circuit diagram, showing screening of the various components, CI, C2, C3, 0.0003 mfd.; C4, C-„ C7, C,,, 0.5 mid.; 
cF,, 0.0003 mid.; C1,,, 1 mfd.; c„, 2 mfds.; 117, R,„ de-coupling resistances, 600 ohms; R7, volume control rheostat, 
10 or 20 ohms, depending on filament consumptiOn; R.., master rheostat, 6 ohms; L1, medium-wave aerial-grid coil; L2, long-wave 
aerial-grid coil; T1, T2, medium-wave H.F. transformers; T3, T,, long-wave H.F. transformers; S1, S2, S3, wave-range switches. 

than sufficient for average requirements is obtained from 
a total of four valves, but it should be pointed out that 
still greater L. F. magnification may, when needed, be 
obtained either by fitting a pentode output valve, or by 
adding another ordinary stage. These modifications 
will be dealt with later. 
A good idea of the precautions taken to prevent inter-

stage coupling can be gathered .from a consideration 
of Fig. 2, which also shows the connections of the wave-
changing switches. This diagram is drawn in a some-
what unconventional manner in order to show the dis-
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There is a choke filter output for the loud speaker, 
but this is not essential to the design. It should be 
observed, however, that a resistance is inserted in series 
with the L.F. valve grid in order to prevent, or rather 
to reduce, the development of high-frequency voltages 
across this circuit. 
Two filament rheostats are fitted; the first, Rs, acts 

as a master switch, while the second, R,, which regu-
lates the heating current of the H.F. valves, serves as 
a volume control, and, incidentally, can be used to a 
limited extent for increasing selectivity. 
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The Hilo-Pilag 
It is not difficult to follow the operation of the wave-

range switches. In each of the circuits where changes 
have to be made, the low-potential ends of the coils 
are joined together and to the appropriate point—trans-
former primaries to H.T. positive via decoupling resist-
ances, and grid coils to negative filament via bias cells. 
The high-potential ends of these coils are connected to 
the outer contacts of the switches, the centre points of 

Rear view of the receiver, showing external mounting of the H.F. valves. 

which are joined to plate and grid of the preceding 
and succeeding valve. This applies to switches S., and 
S3, which control the intervalve couplings; the arrange-
ment of Si, which changes over the aerial-grid coils, 
is slightly different, but will be sufficiently obvious from 
the circuit diagram. 
The layout of components calls for some comment, 

although the various positions are clearly shown in the 
accompanying drawings and photographs. Each of the 
three screening compartments contains only the H.F. 

Li  0.00000 
0000000 SEC. 

000000 o 
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80000001—).F 
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Fig. 3.—Sectional sketch of windings of the H.F. transformers; 
the lettering indicates the connections of the various ends, and 
corresponds to that in the other diagrams. On right: method of 
mounting the transformers ; a similar support for the aerial—grid 

coil is fitted with three terminals. 

components associated either with the input circuit or 
an intervalve coupling, except that the detector valve, 
with its anode by-pass condenser, is mounted in the 
third box. The high-frequency valves are carried on 
" outboard " mountings, in order that they may not 
be influenced by the magnetic field of the coils; they 
are supported in " Aermonic " holders through which 
connection is made to filament and working (inner) grid 
pins. A small projecting shield is arranged to coincide 

with the internal screen, to which it acts as an exten-
sion. Connection to anode and screen grid pins is made 
by means of sockets secured to flexible leads. 

Double-ended valves of the S.625 type were used 
in initial tests, and the foregoing remarks apply more 
particularly to this pattern; single-ended types may be 
substituted by moving the holder about tin. nearer to 
the projecting shield and replacing the " screen " socket 
by a connection to the appropriate terminal of the valve-
holder. At the same time, the diameter of the hole 
through the shield must be increased to Tain. 

Avoiding magnetic couplings. 

It is important that the disposition of the coils within 
the screening compartments should be in fairly close 
agreement with that shown; it is a difficult matter to 
ensure that the lid shall fit perfectly, and, failing a 
complete " seal," it is found necessary to arrange for 
the axes of the transformers in the centre compartment 
to be at right angles with their counterparts (long or 
short wave) in adjoining boxes. 
The screening case, of No. 22 gauge copper,_ was 

made to the writer's specification by Messrs. White 
Bros. and Jacobs; its dimensions are shown in Fig. 4. 
All joints are soldered, and the edges are turned. 
Apart from the screening box, the only non-standard 

components are the 600 ohm isolating resistances 
and H.F. couplings. As to the former, suitable 
elements are now manufactured by Messrs. Wright and 
Weare for the " Megavox Three " receiver, so it is 
unnecessary to describe them further than to say that 
they consist of 3 yards of No. 47 Eureka D.S.C. wire 
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LIST OF 

3 Variable condensers, 0.0003 mfd. (Polar " Ideal"). 
5 Condensers, 0.5 mfd. (Camden Electrical Co.). 
1 Condenser, 1 mfd. (Camden Electrical Co.). 
1 Condenser, 2 mfd. (Camden Electrical Co.). 
1 Condenser, 0.0003 (McMichael: Clip-in type). 
1 Panel, 30in. by 8in. (Paxolin). 
2 Coils, No. 60 (Edison Bell). 
I Coil, No. 75 (Edison Bell). 
3 Coils, No. 250 (Edison Bell). 
2 Valve holders (Aermonic: Type E). 
2 Valve holders (Sterling: Non-pong). 
1 L.F. transformer (1granic: Type G, 3.6: 1 ratio). 
I L.F. choke (Igranic: Type F). 

Approximate cost (excluding screening box), £9 15s. Od. 

In the " List of Parts" included in the descriptions of THE WIRELESS WORLD receivers are detailed the components 
actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it 
necessary that particular components should be used in preference to others, these components are mentioned in the article 
itself, ln all other cases the constructor can use bis discretion as to the choice of components, provided they are of equal 
quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in 

the size of alternative components he may use. 

PARTS. 

1 Grid leak holder, porcelain (Bulgin). 
1 Grid resistance, 100,000 ohms (Ediswan). 
3 Switches, D.P.D.T. (Wearite: Anti-capacity type). 
9 Terminals (Belling Lee). 
1 H.F. choke (Climax). 
1 Rheostat, 6 ohms (1granic: porcelain type). 
1 Rheostat, 10 ohms (Igranic: porcelain type). 
1 pair grid bias battery clips (Bulgin). 

1 Grid bias battery, 161 volts (Siemens). 
2 Dry cells (Ever-ready: " 0 " sire). 
1 Terminal strip, 28ins. by 4in. 

Baseboard (30 ins. by 121 ins.), wire, screws, ebonite, etc. 

wound in opposite directions in side-by-side slots cut 
in a short length of tin, ebonite rod. The aerial-grid 
inductances (L„ L2) are Edison Bell coils, Nos. 75 
and 250, stripped of their plugs and bands, and mounted 
by means of hardwood discs fitted with a screw to 
ebonite uprights, as- shown in Fig. 3. The " inner " 
and " outer " ends of these coils are marked, respec-

Plan view, with Ud of screening box removed. In order to prevent interaction, the axes of the coils in each compartment are set at 
right angles. 

tively, G and F, in the various diagrams, indicating 
that they are ultimately connected to grid and filament 
of the first H.F. valve. A tapping (marked A) must be 
made for the aerial connection; its position will have 
an influence on the selectivity of the receiver, so it 
should not be permanently made without a test. As a 
guide, however, the 5th and 30th turn from the outer 
end in, respectively, the short wave (Li) and long wave 
(L2) coils are suggested as suitable points for average 
con d lions. 
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The H.F. transformers are on the same lines as those 
described recently' in this journal. Edison Bell coils 
are used as secondaries, with an added single-layer 
primary winding carried on V-section spacing strips of 
insulating material which should have a thickness of 
-312-in. The completed transformer is mounted on a 
vertical ebonite strip measuring sin. x 'tin. x fin, thick, 

which carries four double soldering tags for anchoring 
the ends of the windings. It is also fitted with a small 
brass bracket for screwing to the baseboard. 
For the medium-wave transformers, T„ T2, a No. 6o 

coil is used as a secondary. The primary, to suit an 
average valve, should have 35 turns of No. 38 D.C.C. 
wire, which is wound over the separating pieces with 

" Building H.F. Transformers," by H. F. Smith: The 
Wireless World, October 3rd. 
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a very slight spacing between turns, so that it occupies 
the same winding length as the outer layer of the 
secondary. 
Those who are experimentally inclined should wind 

on 40 primary turns—it is easy to remove some of them, 
but impossible to add any, when the set is wired up— 
with a view to ascertaining the transformer ratio which 
gives best results under their own conditions. 

altered experimentally, but it is extremely unlikely that 
a greater number of turns will be needed. 

It is necessary to observe certain precautions in 
mounting the panel, screening box, and variable con-
densers, as the spindles of the latter must be insulated 
from the metal work. Also, it must not be forgotten 
that the front surface of the box must be slightly set 
back from the rear of the panel, or otherwise it would 
be impossible to fit the id. A suitable procedure is 

to drill the panel and screw 
it to the baseboard, after-
wards placing the box in 
position temporarily and 
marking off the holes for 
switch arms and condenser 
bushes. The box should now 
be removed, and the con-
denser holes drilled in it, 
making them *in. diameter 
oversize, in order to provide 
a clearance. The slots for 
the switches should also be 
cut. Three distance pieces, 
made of sheet fibre, ebonite, 
or even wood, of *in. 
thickness, should be inter-
posed between panel and 
box. These sheets, which 
may measure about 6in. x 

are also drilled and 
cut to pass the condenser 
bushes and switch arms. 
An insulating washer must 
also be inserted between 

DRILL TO CLEAR 
CONDENSER BURN 

22 SW.G. COPPER 
THROUGHOUT 

Fig. 4.—Details of the screening box and lid; a corner is cut away 
for the switch. 

The long-wave couplings, T3, T4, are made and 
mounted in exactly the same way, with No. 250 coils 
as secondaries. The best average primary winding has 
oo turns of No. 40 D.S.C. wire; again, this may be 

to show the slot and -holes each condenser add the 
metal work before the 

whole is finally assembled. Of course, these instruc-
tions with regard to insulation of the variable condensers 
do not apply to types in which both stators and rotors 
are already insulated. (To be concluded.) 

EXPERIMENTS ON COMMON-WAVE BROADCASTING IN GERMANY. 
E' OR some time past it has been the intention to provide a 
I- greater number of the moderate-sized towns in Germany 

with small transmitters, making use of common-wave 
broadcasting to enable this to be done without increasing the 
number of wavelengths occupied. It is planned, for example. 
to allow the transmitter at Stettin to work on the same wave-
length as that at Berlin, and, in addition, to build a station 
at Magdeburg, some eighty miles from Berlin, and a second 
station to the east of Berlin, which is to work on the same 
wavelength as the previous Berlin transmitter. The researches 
of the State Department of Telegraphy in Berlin have shown 
that the simultaneous operation of such transmitters is un-
doubtedly possible. 
The Depaitment of Telegraphy has tested two systems. 

which have been worked out by the firms of Telefunken and 
Lorenz. Both systems make use of a fundamental frequency 
which is sent te the different transmitters, and there, by a 
suitable process of frequency-multiplication, made to provide 
the necessary wavelength. In this way it is possible to ensure 
that even a considerable number of transmitters operate on 
precisely the same wavelength, which can never be guaranteed. 
even with the most elaborate control apparatus, when each 
station is independently tuned. The Telefunken system makes 
use of A.C. of frequency 30,000, which is led to the various 
stations by overhead wires. Frequency multiplication takes 

place at each station in four stages • valves, working on the 
bottom bend of their characteristics being used for this purpose. 
In the Lorenz system a considerably lower fundamental 

frequency is used, this being about 3,000 cycles per second. 
This frequency is multiplied in three stages, using choke coils 
with iron cores, in the ratios 1 : 7, 1 : 9, and 1: 11. Tho 
advantage of this process lies in the fact that the alternating 
uirrent of comparatively low frequency can be brought to the 
transmitters along ordinary cables. 
In testing common-wave broadcasting in practice, which has 

been donw with several transmitters in Berlin itself, as well 
as with the •transmitters at Berlin and Stettin, it was found 
that in general reception is completely distortionless. Betweea 
each pair of transmitters, however, there are apparently stand-
ing electric waves, which give rise to points of bad reception. 
These points, it could be ascertained, are separated by about 
half a wavelength from one another, which goes to prove that 
they are actually caused by standing waves. This ' zone of 
distortion" is not very wide; it extends in the case of two 
transmitters for about 15 per cent, of the distance separating 
the two stations, and appears to grow smaller as the number 
of common-wave stations is increased. It will therefore be 
necessary so to dispose the various stations that the anticipated 
" zones of distortion " fall as far as possible in a sparsely 
populated district H. K. 
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First Complete Description of 
By f. II. 

the Picture Receiving Machine. 

pICTURE broadcasting in this country is to corn-
mence in a few days. Although only a limited 
number of receiving machines are at present avail-

able, the design has been standardised, so that it is now 
possible to describe in detail the picture machines as 
they are to be placed in the hands of listeners. 
For more than two years progress in picture trans-

mission and reception as applied to wireless has been 
closely followed in the pages of this journal. The indi-
cation that a picture broadcasting service would ulti-
mately be established has been the trend of the many 
articles giving technical descriptions of the apparatus. 

Co.nplete picture receiving equipment, consisting of rectifying panel and clockwork-driven 
machine with synchronising equipment. 

ccc 

HAYNES 

The principal interests involved were those of Mr. T. 
Thorne Baker in association with Messrs. Watson & 
Sons, the scientific instrument makers, and later Mr. 
Otho Fulton, through whose initiative the design has 
been perfected and arrangements for a service set up. 
During the development stages no other interests have 
appeared in the field, so that the difficulties which might 
arise in the adoption of any one system in the face of 
rivalry have been avoided. 

" Carrier Frequency" Explained. 

The " Fultograph " has been designed so that its pair 
of input wires take the place 
of those normally connected 
to the loud speaker. Before 
considering the receiver in 
detail, however, one must 
first take into account the 
nature of the transmission 
sent.out by the broadcasting 
station. There, the picture 
to be transmitted is pre-
pared as a transparency on 
a piece of film or as an ordi-
nary black - and - white 
image, so that when 
attached to a cylinder a fine 
pencil of light can be passed 
through or on to it and ana-
lysed point by point by 
rotation. Light which 
passes through the trans-

B 19 
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The " Fultograph."— 
parent portions of the film image or which is dispersed 
from the white parts of the photographic print is 
directed to a photoelectric cell which generates current 
according to the amount of light falling upon it. Thus 
the varying light and dark portions are transformed 
into a varying voltage. 

A milltammeter is fitted en the rectifying panel so that the grid biasing potential can be correctly adjusted. Behind the panel Is the 
input transformer and syncàrontsing relay. Plug-in cable connectors join to the batteries of the receiver and the picture receiving 

mac iine. 

A transparent or white part of a picture will produce 
a constant maximum potential and a black portion no 
potential at all. A varying current such as is thus 
obtained cannot be amplified by a customary form of 
L.F. amplifier, neither can it be used to modulate the 
waves from the broadcasting station. Pulses of current 
representing areas of white on the image under trans-
mission must be broken up into an audio-frequency so 
as to be conveyed through amplifiers and modulator, 
and this is done either by interposing a revolving ser-
rated disc in the beam of light falling upon the image 
or otherwise interrupting at audio-frequency the current 
flow which is controlled by the cell. This " carrier 
frequency," which breaks up the 
rising and falling current values• 
derived from the changing amount 
of light falling on the cell convert-
ing them to an audio-frequency 
note of changing intensity will, in 
the coming transmissions, be of a 
frequency most suited to L.F. 
amplification such as 800 to i,000 
cycles. It should be noted that by 
this process the image at the trans-
mitter must be reversed and in the 
form of a " negative," so that the 
cell becomes illuminated and the 
audio-frequency note sent out 
when it is desired that a current 
should be obtained at the receive' 

for the purpose of recording the image. As an 
alternative to the use of a photoelectric cell, 
the " Fultograph " system employs a transmitter in 
which a negative image in the form of an insulating gum 
deposit on a sheet of copper foil replaces the trans-
parency or black-and-white photograph. The foil is 
wrapped around a cylinder and traversed line by line 

under a metal point so that the insulating image is made 
to interrupt a current. Instead of a direct current, an 
alternating one of a frequency of Loos:" cycles is applied, 
thus introducing the necessary carrier frequency. Line 
illustrations, including no half-tones of light and shade, 
merely appear on the foil as insulating lines and areas. 
For the transmission of half-tone or photographic pic-
tures the image is created on the copper through a line 
screen, so that light and shade effects are produced by 
a variation in the width of the lines in the same manner 
as the size of the dots give black, white and half-tone 
effects in the newspaper reproduction of .photographs. 
This method has already been described at considerable 

length in these pages.' 
Corning now to the receiving 

set, it is apparent that the H.F. 
wave is modulated in the same way 
as if an instrument were sounding 
a Loop cycle note in front of the 
microphone, the light and shade 
portions being variations in its in-
tensity: After passing the detec-

, tor valve, therefore, the L.F. 
rnplifier of the receiver is dealing 

\ith an alternating current of L000 
( ycles varying in amplitude, maxi-
mum amplitude resulting in the 

The relay is ot simple yet robust construction. 
It is actuated by a current of less than I mA. 

"Picture Broadcasting," p. 377, 
September 26th. 1923; " Picture Trans-
mission," p. 542, May 23rd, 1928. 
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The " Fultoxraph."— 
first place, of course, from maximum light falling on 
the cell at`the broadcast transmitter. In the " Fulto-
graph " picture receiving machine the image is formed 
by the action of this current upon a chemical solution 
carried on an absorbent paper. As only a direct cur-
rent can produce the re-
quired chemical ch a rg e 
rectification of the L000 
cycle alternating current ac-
companied by amplification 
is obtained by connecting 
the output terminals of the 
receiver to an additional 
rectifying valve. This 
valve, arranged as an anode-
bend rectifier, suppresses 
half of the wave, so that the 
current in its anode circuit 
now rises and falls in ac-
cordance with the changing 
light values occurring at the 
original picture. A com-
plete cutting off of the anode 
current of this valve, pend-
ing the arrival of the Low 
cycle note conveying the 
picture, is obtained by ade-
quate grid bias. In the 
" Fultograph " a milli-
ammeter is fitted for check-
ing this adjustment, which 
.s normally made by increasing the grid bias up to a 
point where its reading is practically zero. 
As is now well known, the electrolytic solution which 

is sensitive to the flow of current is mainly potassium 
iodide. A current of a few milliamperes applied for a 
very brief interval of time will release sufficient free 
iodine which, in the presence of a 
starch solution, will produce a deep 
• blue coloration. 

It is in the reassembly of these 

A severe test of the synchronising gear is made in the transmission of " line " illustrations. These threa specimens were received 
by wireless on the " Fuitograph" machine. Many pictures transmitted in half-tone have been given from time to tima in these pages. 
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changing currents in synchrony with the point-by-point 
analysis of the picture at the transmitter that the charac-
teristic details of the " Fultograph " system are to be 
found. Similar screw threads give a corresnonding 

traverse 
receiver, 
included 
unison. 
purpose 
the join 

The" Fultograph " with clutch cover removed. 
The clockwork motor is bolted to the under-
side of the metal panel and drives the 
spindle through a vertical shaft with worm 
and pinion. A rigid carrier connects the 

knife-edge wheel and stylus. 

of the revolving cylinders at transmitter and 
and synchronising mechanism is necessarily 
so that the cylinders shall revolve precisely in 
The particular circuit arrangement used for this 
in the " Fultograph " is as follows: Each time 
in the picture on the transmitting cylinder is 

reached a brief modulated wave train is 
sent out. At the receiver a switch-over 
is effected just before the reception of 
this wave train occurs, so that the 
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POSITION 1  

4 
H.T 

1  
HT. 

'iG8 d 6L - 4 H7T 

L.T 

POSITION 2 

POSITION 3 

INSULATOR 

CAM 
PLATE 

Tu 
CLUTCH RING 

(( 

-RELAY CIRCUIT 

----CATCH CIRCUIT 

-----CLUTCH CIRCUIT 

TO 
CLUTCH RING 

Position 1 shows the current paths pending the arrival of the synchronising signal. In position 2 the relay is pulled over, the 
catch has released the cylinder and the clutch is energised. Position 3 shows the synchronising cam out of action and the incoming 

picture signals applied between stylus and cylinder. 
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The " Fultograph."— 
current is not applied to the paper, which has now 
reached the join, but is passed to a sensitive relay. 
Simultaneously with the switch-over the receiving 
drum is stopped by a catch falling into place. 
Now when the brief synchronising signal is received the 
relay is energised and its contacts close a circuit which, 
energising an electro magnet, pulls out the catch, thus 
restoring the rotation of the cylinder. 

The Magnetic Clutch. 

By this means the receiving cylinder, which may be 
very slightly less in diameter than that of the trans-
mitter, and running slightly faster, is briefly stopped 
once each revolution and released in step with the corn-

pletion of each revolution of the cylinder at the trans-
mitter. A careful perusal of the three accompanying 
diagrams shows the circuit arrangement of the cams and 
switches by which this synchronising effect is obtained. 
In position x the blade of switch A, in making contact 
with the brass cam on the cylinder, short-circuits the 
passage of current between the recording stylus and the 
paper. Opening against the cam plate, this switch does, 
moreover, remove the short circuit from .the relay. It 
is in this position that the synchronising signal, which is 
about ilath of a second in duration, is received. It 
should be noted, also, that this is the stationary position 
of the cylinder where it has been arrested by the catch 
falling into place. Position 2 shows the conditions 
existing immediately on receipt of the synchronising 
signal. The relay has pulled up, causing the catch to 
pull away, and the cylinder is released. It is essential 

8 23 

that the cylinder shall start at its normal running speed 
at once. For this purpose the clockwork drive runs 
continuously and is not subjected to this stopping action. 
It drives the cylinder, however, through a magnetic 
clutch. As the catch pulls out, therefore the contacts C 
are closed and the clutch energised. Almost spontaneous 
starting of the cylinder, hence results when the synchron-
ising signal is created at the transmitter. Before the 
synchronising signal has ceased the cam plate has moved 
away from the blade of switch B, so that it closes as in 
position 3 and takes charge of the energising of the 
clutch. The relay now falls open and the catch drops 
fonvard ready to engage again, opening the contacts C 
which are in parallel with B, while the picture-recording 
circuit of the stylus is again restored by the removal of 

The clutch, cam and contacts used for synchronising. 
Their action can be followed by reference to the 

accompanying circuit diagram.. 

the short circuit created by the switch blade A rubbing 
on the cam. The closing of switch A takes the relay out 
of action by short-circuiting it. 

The Valve Rectifier Panel. 

So that the " Fultograph " can be quickly brought 
into action, all connections are made by multi-wire 
cables and push-in connectors. A battery cable is sup-
plied which is left permanently connected to the battery 
terminals of the receiving set. This, of course, is a five-
wire cable for conveying L.T., grid bias and the anode 
current. It does not matter to which side of the L.T. 
battery the H.T. — is connected in the receiving set. 
The rectifying equipment, which is built as a separate 
unit, is connected to the picture receiving machine by a 
six-wire cable and push-on connectors. A i to 6 ratio 
transformer in the grid circuit of the valve is mounted 
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The " Fultograph."— 
under the rectifier panel and isolates the picture receiver 
from direct contact with the audio-frequency circuits of 
the receiver. Under the rectifier panel also is the relay. 
It is of the non-polarised type, and its two bobbins give 
a total resistance of 4,000 ohms. A press button " on " 
and " off " switch is fitted on the panel, which is of 
¡in, aluminium with a black crystalite finish. 
A similar type of panel forms an assembly plate for 

the machine, with a double-spring motor bolted be-
neath. Drive to the clutch is by a vertical shaft with 
brass to fibre worm and pinion. Totally enclosed ball 
bearings support the spindle which, on passing through 
the clutch, carries the cam plate. For cross traversing 
a thread of pitch 0.4 mm., or about 6o to the inch, is 
used. The cylinder, which is readily removable from 
the spindle, is din. in length by r-nin. in diameter. As 
the total traverse of the screw is 3-Fain., the maximum 
size of the picture becomes 51m. X ein. At a normal 
running speed of 50 revolutions per minute, di minutes 
will be required to receive a picture e x 5¡in. 
When damp the images are of purple colour, and on 

drying off change to sepia. Line and half-tone images 
are received with equal success, the former being a 

Lecturettes. 

" Lecturettes " by members are a feature of 
the meetings of the Radio Experimental Society 
of Manchester. At the last meeting the first 
lecture was provided by Dr. Hodgson, who 
demonstrated a Wireless World portable set in-
eorporatIng an extra L.F. stage. The next 
speaker was Mr. Levy, who described the " Fulto-
graph" receiving apparatus. His remarks were 
of special interest to those members who intend 
to work the " Fultograph" apparatus at the 
Manchester Radio Exhibition now being held in 
the City Hall. 
" Woodworking as Applied to Wireless Pur-

poses " was the title of Mr. Meadowcroft's con-
tribution, in which members were given invalu-
able hints on the choice of woods and the use 
of tools. Mr. Fox, discussing R.C. and trans-
former coupling, deprecated the practice of con-
sidering the two systems as rivals, and urged 
that they should be regarded as complementary. 
Joint hon. secretaries: Mr. J. Levy, 19, Lans-

downe Road, West Didebury, Manchester, and 
Mr. R. M. Kay, B.Sc., 82, Daisy Bank Road, 
Victoria Park, Manchester. 

noon 

Technical Lectures in Brighton. 

The Brighton and Hove Branch of the Wire-
less League has formed its technical section, 
with a course of lectures to be given twice a 
month on modern wireless technique under the 
direction of Mr. Arthur W. Privett. Meetings 
are held at the Union Church Institute, Queen 8 
Square, Brighton. 
Hon. secretary: Mr. W. H. Summarsell. I. 

Clifton Street, Brighton. 
000 0 

Eighteen Years. 

The conclusion of the eighteenth year in the 
history of the Newcastle-upon-Tyne Radio 
Society was celebrated at the annual general 
meeting on October 8. The secretary reported a 
satisfactory year. The meetings have been 
largely of an Impromptu nature. Several in-
teresting visits were paid to works in the neigh• 
bourhood. and an interesting event was a tour 
round the Newcastle Telephone Exchange. OM-

severe test of the merit of the synchronising device. 
Quite a weak signal will record a picture, and a normal 
receiving set will probably give picture reception from 
foreign statimis. It is likely, also, that modulation for 
picture broadcasts will be far in excess of the customary 
20 per cent. In the hands of the enthusiast, moreover, 
refinements in receiving and rectifying equipment will 
permit of the recording of pictures at ranges correspond-
ing with the limits of broadcast reception. Home con-
struction of the rectifying panel to suit the valves, and 
embodyng possibly refinements in relay design, will no 
doubt be undertaken while making use of components 
already to hand. Modifications in the rectifier, 
although possible, are unnecessary, and the entire equip-
ment, including every detail of the machine itself, has 
been so carefully developed that changes in design for 
some while to come would seem unlikely. It is only by 
careful investigation of the action of the mechanism 
that the merits of the design of the " Fultograph " are 
fully appreciated. Readers are aware that the produc-
tion of the present equipment is the outcome of a slow 
process of evolution, so that the machine of to-day has 
undoubtedly passed beyond the stage of being experi-
mental. 

CLUB 
REPORTS 

A.NTOPICS 

door meetings Included a field day in the Roth-
bury district, when Mr. Fabian gave a striking 
demonstration of short-wave reception, and two 
trips on the Tyne in a motor launch. A notable 

FORTHCOMING EVENTS. 
WEDNESDAY, OCTOBER 24th. 

Tot tenh II Wireless Society.- -A t 8 p.m. 
At 10, Bruce Grove. Lecture: "The 
Ether," by Mr. R. C. A. Haynes. 

Muswell Hill and District Radio Society.— 
At 8 p.m. At Tollington School, Tether-
down. Installation of Moving Coil Loud 
Speaker. 

Edinburgh and District Radio Society—At 
8 p.m. At 117, George Street. Lecture: 
"Transformere," by Mr. P. Duller, D.Sc., 
A.M.I.E.E. 

THURSDAY. OCTOBER 25th. 
Lepton and Leytonsione Radio Society.—At 
8 p.m. At Grove House, High Road, 
Leyton. Lecture and Demonstration: 
"Mains Eliminators." 

Slade Radio (Birmingham). At 8.15 p.m. 
At 8. Victoria Road, Erdington. Mem-
bers' Night. Filth Talk on Electricity. 

llford and District Radio Society. At 8 
pan. Al the {Vosleyats Institute, Ilford. 
Discussion: " Advance in the Design of 
Receivers. 

MONDAY. OCTOBER 29th. 
Ne wrest le-upon-Tyne Radio Society.—At 
7.30 p.m. At II. Saville How. Film of 
the Annual Field Day. 

Hackney Radio and Physical Society.—At 
8 p.m. At Hackney Electricity Hall, 
18-24, Lower Clapton Road. Short Wave 
N my lit. 

success of the year had been the beginner..' 
class. 
The Society is seeking new members, and 

offers every inducement to wireless enthusiasts 
in the neighbourhood. An attractive syllabus 
has been prepared, and it is hoped to carry out 
experiments in television. 
Hon. secretary: Mr. W. W. Pope, 7, Kim-

berley Gardens, Jesmond, Newcastle-on-Tyne. 
0000 

Picture Broadcasting. 

Mr. F. H. Haynes, assistant editor of The 
Wireless World, addressed the Wembley Wire-
less Society on October 12th on the subject of 
wireless pictures. In opening his lecture Mr. 
Haynes said that the machine on view was the 
only one of its kind in the British Isles, and 
that it had been specially sent over by air 
(roui the Continent so as to be in time for the 
meeting. Specimen pictures on prepared copper 
foil were exhibited, and the working of the 
machine was clearly shown by illustrations on 
the blackboard. The simplicity of operation was 
emphasised, but attention was drawn to the 
necessity of exact synchronisation between the 
speed of the drum in the broadcasting studio 
and of that in the machine. 
On Friday next Capt. Piugge will entertain 

members with a cinema radio travel talk. All 
enthusiasts are invited to attend. 
Hon. secretary: Mr. H. E. Comben, B.Sc., 24. 

Park Lane, Wembley. 
0 0 0 0 

Moving Coil v. Cone. 

Surprising results were obtained at the last 
meeting of the Ilford and District Radio 
Society, when a coil-driven loud-speaker was com-
pared with a double-cone type. The instruments 
were operated from a set embodying a Ferranti 
push-pull transformer. The excellent perform-
ance of the cone astonished everyone present, 
the reproduction of both high and low notes 
arousing special comment. It was noticed that 
the cone gave clearer volume than the moving 
coil instrument. 
Hon. secretary: Mr. C. E. Larger), 16. Clements 

Road, Ilford. 

25 24 
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lo receive the cone al the original price 

diewte 

I. 
' 

FLUE IIPOT 

s table, 
Constructors were saying last season 
that the 66a was the test speaker 
unit yet produced. It was. 

6(1‹ is just that same unit but with 
one important improvement specially 
introduced at the suggestion of a 
number of users. 

The little milled screw on the new 66k unit 
is an adjustor, that enables the butterfly 
tongue to be kept exactly positioned 
between the poles of the magnet. 

This means that the remarkable Blue Spot 
quality of reproduction can be constantly, 
completely and consistently maintained, 
whatever the input. 

The new adjustable unit is supplied, compleie with 
dust-proof cover and two padded washers 25 I-
1-IDEAL 4 POLE 

ADJUSTABLE ARMATURE UNIT 
Complete instruitions are suppli.d for building cone speakers -both 'loafing 
edge and free edge type—around the four pole unit. Pro,ided tbe speaker 
built to .liese spe ifications and ik - set is not forced or overloaded, we (firm 
that reception will be I as good as if die listener were actually sitt.iig 
in the transm•Iling stud:, 

F. A. HUGHES & CO. LIMITED, 

204-6, Great Portland Street, London, W .I. 
DISTRIBUTORS FOR NORTHERN ENGLAND, SCOTLAND AND NORTH 

WALES: H. C. Rawson (Sheffield and London, Ltd., too London 
Road, Sheffield ; 185, Princess Street, Manchester. 

OCTOBER 24Th, Tg28. 

JOUND 
RAM 

It's an axiom. Yet how many wireless con-
tructors follow it? Useless to design a high 

efficiency circuit; waste of time to assemble 
carefully chosen components unless—unless the 
panel is right. The panel is your foundation. 

Trolite panels have high insulating properties and 
do not co:lect moisture. By using Trolite you 
have taken every possible precaution against panel 
leakage. Moreover Trolite keeps a permanently 
good appearance and will not discolour through 
oxidisation however long in use. The etched 
patterns do not show scratches or finger marks. 
Trolite is easily drilled, sawn and machined. 
The cellulose basis makes it readily soluble in 
acetone and offers special facilities for labelling, 
jointing and beading. Special beadings are 
.upplied to mortise at 45 giving a distinctive 
finish to the panel. 

The panel illustrated is MC TIOli IC MOTOCCO. 
Trolite panels are also available in black, walnut or 
mahogany grained, and in wavy or cul etched patterns, 
and are sold at competitive prices. Beadings are made 
in three colours and two patterns al ninepence a foot 

ROM 
RABIO PAN EL? 

F. A. HUGHES lit CO., LTD. (ce') 
204-6, GREAT PORTLAND ST., LONDON, W .1. 

MANCHESTER: 185, PRINCESS STREET 

'4ention The II veless World, - when writing to advertisers, will ensure prompt ¡mention. R26 
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C —u11:kP_E;7•1er MO ID I C...f  
Events of the Week in Brief Review. 

WIRELESS ON TAP." 

The Llandudno Urban District Council 
has sanctioned the proposals of Broadcast 
Relay Service, Ltd., for a broadcast re-
ception relay station in the town. 

0000 

LISTENERS' LIFE INSURANCE. 

German listeners will receive a welcome 
New Year present in 1929, when, in return 
for their licence fee, they are to be 
granted free insurance against death, per-
sonal injury, and damage to property aris-
ing out of the use of wireless. 

0000 
ANXIOUS DAYS FOR THE CROOKS. 

The establishment of a chain of police 
wireless stations round Britain is to be 
considered at a Scotland Yard conference 
early in November. The proposals in-
clude the provision of 'wireless picture 
transmitters and receivers for the inter-
change of finger-prints and portraits of 
criminals. 

0000 

AUSTRIA INAUGURATES PICTURE 
BROADCASTING. 

The first official picture broadcasting 
service in Europe was opened on Monday, 
October 15th, by the Austrian Broadcast-
ing Company, using the "Fultograph" 
system. The inaugural ceremony at the 
Vienna station was attended by the Presi-
dent of the Austrian Republic and his 
Ministers. Accompanying his portrait, 
which was the first to be transmitted, 
President Hainisch sent the following 
written message : " All success and widest 
circulation to Austrian picture broadcast-
ing." 
The picture transmissions take place 

daily between 3.30 and 4.0 p.m. (Central 
European time) and after 11.30 p.m. 

0000 

PICTURE TRANSMISSIONS AT 
MANCHESTER SHOW. 

Daily picture transmissions, using the 
" Fultograph " system, are taking place in 
the City Hall at the Manchester Wireless 
Exhibition. 
The transmitter, which has been lent by 

the Association of Radio Societies, is situ-
ated in the gallery and is working, it is 
understood, on a wavelength of 70 metres 
and with an input of approximately 
20 watts. The pictures are received on 
three sets in different parts of the hall. 

A POPULAR CAUSE. 

At the inauguration of the new wire-
less installation in Berrington Hospital, 
near Shrewsbury, it was stated that the 
greater part of the £200 required had 
been publicly subscribed within a fort-
night. 

0000 

TOO PORTABLE ? 

Messrs. The B. and J. Wireless Co., 
of 2 and 3, Athelstone Mews, Stroud 
Green Road, London, N.4, would welcome 
information concerning the whereabouts of 
an All-British Super-Four portable set, 
No. C144, taken from their works a few 
days ago. The number of the Milliard 
Pentode in the set is 1436. 

0000 

REAL HIDDEN TRANSMITTER HUNT. 

The Italian exile, Pertini, whose secret 
wireless transmitter was discovered by 
the French police in a forest cottage at 
Eze, near the Italian frontier, a few days 
ago, has confessed that he was engaged 
in transmitting to his political friends 
the text of anti-Fascist articles which 
could not be taken across the frontier. 
He refused to indicate the station with 
which he had been working. 

0000 

'PHONING TO CANADA. 

The Transatlantic Telephone Service 
was extended last week to include all 
parts of the Provinces of Ontario and 
Quebec. The minimum call fee for a 
three minutes' conversation varies be-
tween £9 and £11 8s., according to dis-
trict. Subscribers wishing to book a call 
should ask their local exchange for 
" Canadian Service." 
• 0000 

• "WHAT'S ITS HORSE—POWER ? " 

Tired of the careless manner in which 
Press and public allude to " super power" 
in broadcasting stations, Mr. O. H. Cald-
well, of the U.S. Federal Radio Commis-
sion suggests rating all stations according 
to ¡heir horse-power. This system, he 
contends, would give uninformed people 
a truer conception of the comparatively 
small power used by even big stations. 
" Sixty-five horse-power stations like 
WEAF and KDICA, both 50 kW. trans-
mitters," he explains, "are not really 
formidable when compared with a seven-
passenger automobile which consumes 
almost exactly the same amount of 
power." 

ONLY INSIPID. 

" On the ordinary wavelengths I also 
found that there was a tendency for in-
sipid oscillation to take place."—Wire-
less correspondent in a Northern paper. 
This gentleman is fortunate. Most of 

the oscillation we have met with has justi-
fied a stronger adjective. 

0000 

NOT PAYING THE PIPER. 

The resignation of Mr. Eric Dunstan 
and other European members of the staff 
of the Indian Broadcasting Company has 
followed an uphill battle for many months 
with inadequate funds and a consequent 
lack of popular interest in the pro-
grammes. At the beginning of this year 
Mr. Dunstan returned to England for a 
short time in an endeavour to raise more 
capital. He obtained promises of 
£10,000. 

0000 

CABLE V. WIRELESS AGAIN. 

A rival to the Transatlantic Wireless 
telephone service is foreshadowed by the 
announcement of the Bell Telephone Co: 
of New York that its engineers have per-
fected a cable which can be used for sub-
marine telephony over long distances. The 
construction of a Transatlantic telephony 
cable is now under consideration. 
Meanwhile it is interesting to note that 

the British Post Office and the American 
Telegraph Co. have decided to build addi-
tional wireless transmitters for the Atlan-
tic telephone service. There are at present 
two channels available, and it is hoped 
that a further transmitter may be avail-
able by July next. The construction of 
yet another is being considered. 

0000 

SCHOOL FOR HOME CONSTRUCTORS. 

Parisian listeners who are anxious to 
obtain personal tuition in the construc-
tion of wireless sets are catered for by a 
"radio school" which announces the 
opening of its sixteenth course of instruc-
tion. The course lasts two and a half 
months and is intended to provide 
students with a practical knowledge of 
set building and the detection e faults. 

0000 
A ROOF ADVENTURE. 

The world is wonderfully quick at sus-
pecting felony, and the fact that the 
suspect is a wireless enthusiast does not 
necessarily soften suspicion. Mr. A. G. 

B 27 
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Cheetham, who was acquitted at the 
Greenwich Police Court recently of a 
charge which might be levelled at many 
a wireless amateur, can bear testimony 
to the truth of the above statement. 
According to his own declaration, on 
oath, which the magistrate accepted, 
Cheetham was erecting an aerial on the 
roof of his house. But his neighbour saw 
him step on to the roof next door and 
called a policeman, with the result that 
the enthusiast was charged with trespass-
ing for an unlawful purpose. Which 
shows that one cannot be too careful! 

0000 
HOW TO LISTEN. 

"One listens best, I think, reclining at 
one's ease on a divan or in some luxurious 
armchair. If the room be long and 

AMATEUR TRANSMITTERS IN CONFERENCE. Many well-known transmitters v. ill be recognised in this photograph taken at 
the Annuli/ Convention of the Radio Society of Great Britain, on September 29th last, at the Institution of Electrical Engineers. Full 

plate prints of this photograph are obtainable, price 3s. each post free, on application to the Society. 

narrow, a divan similarly proportioned 
and covered with one of the damasks of 
artificial silk and wool, patterned also 
with Chincze themes, will fit in admir-
ably."—Mrs. Gordon-Stables in The 
Woman's Page, Daily Express. 

0000 
G.R.C. AMATEUR-BAND WAVEMETER. 

In connection with the review of the 
above instrument in the issue for October 
17th, it should be noted that the agents 
in this country for all G.R.C. products 
are Messrs. Claude Lyons, Ltd., 76, Old 
Hall Street, Liverpool. 

0000 
A MYSTERIOUS "RADIO SOCIETY." 

Readers in India may be glad to have 
their attention drawn to a warning which 
appears in the Indian Radio Times con-
cerning advertisements in that journal 
issued by the " Indian Radio Society." 
In response to the announcements several 
people have forwarded the 10s, sub-
scription asked for, but beyond a formal 
acknowledgment, have heard nothing 
further. Confidence is not restored by 

the avowal of the Indian Radio Times 
that the advertisements have not yet been 
paid for, and that no reply can be ob-
tained from the advertisers! 

0000 
PLEA FOR SLOW ANNOUNCEMENTS. 

A tribute is paid to British and Dutch 
announcers in a letter printed in the 
Christian Science Monitor, Boston, 
U.S.A. The writer complains that Ameri-
can announcers speak too fast. 
" Here, in Bloemfontein," he says, 

" there are numerous radio enthusiasts 
who operate short-wave radio sets. We 
-receive radio programmes over the ether 
fairly consistently as regards volume, but 
we sometimes find it most difficult to 
follow your American announcers—they 
speak so very rapidly. In this respect 

KDKA is not quite so bad, but WGY 
and several other stations deliver their 
announcements too quickly. Chelmsford, 
England, and PCJJ, Hilversum, Holland, 
announce so that every word is distinct." 

0000 

NEW TRANSMITTER AT EINDHOVEN. 

A new short-waver with the call sign 
PBF5 is now operating from Eindhoven 
on a wavelength of 41.3 metres. 
The station is intended for communi-

cation with amateur stations throughout 
the world, and already excellent reports 
have been received from various parts of 
Europe. 
Readers who hear this station are ze-

quested to communicate with Philips 
Lamps, Ltd., 145, Chasing Cross Road, 
London, W.C.2. 

0000 

INTERNATIONAL SIGNALS CODE. 

The compilation of a revised Inter-
national Code of Signals in seven lan-
guages, viz., English, French, German, 

Italian, Japanese, Norwegian, and Span 
WI, is the task before the international 
committee now in session under the 
chairmanship of Mr. Herbert G. Wil-
liams, M P., Parliamentary Sercetary of 
the Board of Trade. The formation of 
this committee is the outcome of a re-
commendation made by the British 
Government last year at the International 
Radio Conference in Washington. 

o 000 
TRANSATLANTIC LUNCHEON SPEECH. 

Sir William Joynson-Hicks, the Home 
Secretary, listened last week to an after-
luncheon speech delivered by a speaker 
who was over three thousand miles away 
from the luncheon party. The occasion 
was the inauguration of a new factory 
at Brentford of the Firestone Tyre and 

Rubber nd the speaker was Mr. 
Harry S. Co.,Arestone, whose address was 
conveyed via the Transatlantic telephone 
from Akron, U.S.A. Every word was 
heard clearly on loud speakers distri-
buted round the hall. 

0000 

SUNDAY EVENING CONCERTS 
FROM HOLLAND. 

On Sunday last listeners in Britain 
were able to hear the first of a series of 
fortnightly broadcasts from Hilversum, 
carried out by arrangement with Messrs. 
Brandes' Ltd. manufacturers of the well-
known Brandes radio products. It is 
stated that the object of these concerts 
is to help to bridge the gap between 5.30 
and 8 o'clock on Sunday evenings, when 
the B.B.C. stations are closed down. 
The programmes consist of orchestral 
selections under the direction of Hugo de 
Groot. Public views and criticisms on 
the transmissions, which will be made on 
1071 metres, are invited by Messrs. 
Brandes, Ltd., and should be addressed 
to Cray Works, Sidcup, Kent. 

28 
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A Review of Manufacturers' Recent Products. 

NEW HARLIE COMPONENTS. 
Slow Motion Dial (Model 15) —The 

indicating dial is 34in. in diameter, giv-
ing an open 100-degree scale, and is 
enclosed in a moulded shell with circular 
windows for station logging and a cellu-
loid window at the top carrying a hair 
line. The paper dial is mounted on a 
brass disc driven directly by the large 
central knob. The edge of the disc is 
serrated and a vernier pinion, operating 
against spring tension, engages with the 
edge of the dial when the bottom adjust-
ing knob is pushed forward. This gives 

listrile slow-motion dial, neutralising 
condenser and anti-microphonic valve 

holder. 

a positive gear drive of 16 to 1 when 
required ; normally the slow-motion gear 
is out of action. A saw-cut is provided 
in the vernier knob for remote control 
on short waves, making use of a long 
insulated screwdriver. The component 
cs a whole is soundly made, and the 
vernier pinion disengages without alter-
ing the dial setting. The price is 4s. 3d. 

Neutraliaing Condeneer.—This com-
ponent is notable for its perfectly fitting 
fast, thread adjustment which is entirely 
free from side play or backlash and 

B 29 

enables the neutralising point to be 
found with rapidity and precision. The 
electrodes are concentric and short-
circuiting is therefore impossible. Capa-

Slow-motion device in the Herne dial. 

city measurements show the minimum to 
be 8 micro-mfds. and the maximum 
32 micro-mfds. The price is 3s. 9d. 
A nti-microphonic ralveholder.—Both 

the sockets and suspension in this valve 
holder are made from phosphor-bronze 
coil springs which are soldered to the 
terminal tags. Screw terminals are also 
provided, and the price is is. 3d. 

All the above components are made by 
Messrs. Ilarlie Bros., Balharn Road, 
Lower Edmonton, London, N.9. 

N.S.F PRODUCTS. 
The N.S.F. new type log condenser is 

probably the most important of this 
series of components. it is made in two 
capacities, 0.0005 mfd. at 7s. and 
0.0003 mfd. at 6s. 9d. Although low in 
price, the workmanship is exceptionally 
good and the condenser is in every way 
a precision job worthy of the highest 
class receivers. The bearings are adjust-
able and the hollow shaft is fitted with 
an extensible spindle the length of which 
may be adjusted to suit any make of 
slow-motion dial. A specimen 0.0005 mfd. 
condenser was found to have a maximum 
capacity of 0.000565 mfd. and a minimum 
of 14 micro-mid. 
The N.S.F. valve holder sells at is. 6d. 

and is of the non-microphonie type. The 
valve legs fit into holes drilled in the 
spring-mounted moulded body, contact 
being made by flat springs recessed into 
the sides of the holes. The top of the 
holder is protected by a dust cover with 
an annular selector ring which prevents 
incorrect insertion of the valve. 
The N.S.F. reservoir condensers are al 

the paper-dielectric type and are obtain-
able eithet with soldering tags or with 
terminals. 

All the above products are handled by 
Messrs. S. W. Lewis & Co., Ltd., 3g, 
Victoria Street, London, S.W.1, who are 
also agents for " Weilo " transformers. 

N.S.F. new type log condenser, spring-mounted valve holder and 2 mid. fixed condenser. 
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TUDOR ILT. UNITS. 
The new type 5 H.T.1 unit is made on 

the monobloc principle and consists tit 
five cells in a single glass container with 
moulded glass partitions. The disadvan-
tages of this form of construction have 
been entirely overcome by the use of ex-
ternal intercell connectors above the sur-
face of the sealing compound. The tops 
of the glass partitions also protrude above 
the surface of the wax so that there is 
no possible chance of leakage between the 
cells. With the connectors exposed in 
this way adjustment of the H.T. voltage 
in 2-volt steps is possible. 
To prevent the accumulation of acid on 

the top of the battery due to spraying. 
exceptionally long porcelain vents are 
fitted which effectively trap any spray. 
Each unit is supplied with a slotted 

bridge piece for connection to the 
adjacent unit in the battery. 

The new Tudor type S Ø.T.1. high tension 
unit. 

The b H.T.1 unit, which costs 7s. 6d., 
cas a capacity of 2,500 /12A/hours and 
will hold its charge for three months. A 
larger size, type 5 H.T.2, is available at 
108. The makers are Tudor Accumulator 
Co., Ltd., 2, Norfolk Street, London, 
W.C.2. 

0000 

DAVE% TUNERS. 
The Davex tuner units cover wave-

bands from 200 to 600 and 1,000 to 2,000 
metres, and are made in two types, one 
with terminals and soldering tags for 
panel mounting, and the other with pins 
for fitting the standard six-pin basebgard 
mount. The units are both exceptionally 
neat and compact, the length being only 
3in. and the diameter 21in. The outer 
paxolin former carries the short-wave 
cops, which are protected by sheet cellu 
bd. Aerial and reaction windings are 
paced at opposite ends of the grid wind-
ing, the turns of which are spaced in 
accordance will] the best practice. 

Mounted concentrically inside the 
short-wave former is a 11m, tube carrying 
the long-wave coils. These are pile-
wound, and comprise the usual aerial, 
grid and reaction windings. A radial 
type three-contact switch mounted on the 
underside of the top end plate changes 
all three coils from long to short waves. 

Paves tuner units for six-pin base and 
panel mounting. 

The switch is operated by a single knol,, 
and the three contact bushes are insu-
lated from each other. 
The spaced turns in the short-wave 

winding and the pile-wound long-wave 
coils, as well as the compact construc-
tion, raise the Davex unit above the 
general run of tuner units 
The makers are the St. Mary's Motor 

Co., St Mary's Road, Market Har-
borough. 

WESTON ACCUMULATOR CARRIER. 
This curlier is built up of aluminium 

and immediately adjusts itself to the sire 
of the accumulator to be transported. It 
will accommodate the majority of 2-, 4, 
and 6-volt L.T. batteries and the heaviest 
battery can be carried without discom-
fort as the handle is fitted with an 
ebonite roller. Considerable ingenuity 

Weston adjustable accumulator carrier. 

has been displayed in the arrangement o 
the riveted joints, so. that the carriei 
folds together neatly when not in use an( 
can be carried in a coat pocket. 
The carrier is made by The Horstmanr. 

Gear Co., Ltd., Newbridge Works, Bath, 
and the price is 2s. 

c 

" DORIC " CABINETS. 
There is nothing in the appearance of 

"Doric " cabinets to indicate that they 
can be completely dismantled for pack-
ing in a few minutes. The french 
polished mahogany finish is in no way 
marred by visible jointing devices as the 
cabinet is held together by well-fitting 

internal wood pegs 
projecting from th a 
corner posts into the 
baseboard and the top 
trame carrying the 
hinged lid. The sides 
fit into grooves in the 
corner posts, and, if 
desired, metal screen-
ing plates may also be 
inserted on the inside. 
The sizes range from 

12in. x 7in. x 7in. to 
24in. x 8in. X 10in, at 

pi ices from 21s. to 42s. 6d. The makers 
are Messrs. Thomas O'Brien, Ltd., 30, 
Slater Street, Liverpool. 

slam 

**Doric" collapsible cabinet, which is 
obtainable either in french polished maho-

gany or oak. 

CATALOGUES RECEIVED. 

Hobbies, Ltd., Derehain, Norfolk.— 
Illustrated 280-page catalogue with 
Radio Section and other sections of in-
tel eat to the constructor who builds his 
own cabinets; price 9d. 

The Edison Swan Electric Co., Ltd., 
123-5, Queen Victoria Street, London, 
E.C.4.—" The Valve Catalogue "—illus-
trated list of all current Ediswan valves, 
complete with characteristic curves. 

Coco 

Evershed and Vignores, Ltd., Acton 
Lane Works, Chiswick, London, W.4.— 
" Insulation Testing," a handbook show-
ing the applications of the " Megger " to 
electrical testing. 
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BARCELONA (Radio Barcelona), Call RAJI (344.8 
metres) ; 1.5 kW.-11.0, Exchange Quotations. 6.10, 
Sextet Selection, March, Salut aux Vainqueurs (Meni-
ehetti). 8.25, Orchestral Selections: Selection from 
Countess Maritza (Kalman) ; El carro de la alegrla 
(Campiña and Corral) ; Waltz, Luna de miel (Wald. 
teufeh. 8.30, Advanced French Lesson by Prof. 
Martin. 9.0, Chimes and Weather Report. 9.8, 
-Exchange Quotations and News. 9.10, Orchestral 
Concert: March, Who Goes There ? (Bath) ; Selection 
from Lohengrin (Wagner); Sardana, La joia de 
l'Empordà (Molas) ; American Dance, La desposada 
(Cot6); Waltz, Cheritza (Breau, Ford and Bibó) ; 
March, Premières ileum de printemps (Kockert). 
10.0, Programme relayed from Madrid, MI 7. 

BERGEN (370.4 metres) ; 1.5 kW.-8.0, Programme 
for Children. 8.30, Talk for Girls. 7.0, Orchestral 
Concert. 7.50, 1 opical Talk. 8.0, Talk by Dr. Einar 
Lexow. 8.30, Concertina Concert by Mr. Knut and 
Nils Haga. 9.0, Weather Report, News and Time 
Signal. 9.16, Dance Music. 11.0 (approx.), Close 
Down. 

BERLIN (Kiinigswusterhausen) (1,250 metres) ; 40 kW. 
-3.0, Educational Talk. 3.80, Talk by Dr. Hertneck. 
4.0, Programme from Hamburg. 5.0, Dr. K. Müller, 
Talk: Difficult Children in the Working Class Family. 
5.30, Elementary Spanish Lesson. 5.66, Herr Ohr-
mann, Talk: Bruckner. 6.20, Dr. Eberhard Preussner, 
Talk: Modern Literature. 7.0. Programme from 
Voichaus. 

BERLIN (Voshaus) (484 metres) ; 4 kW.-9.10 a.m., 
Market Prices. 9.15 a.m., Weather Report, News and 
Time Signal. 10.0 a.m., Programme of Gramophone 
Records. 10.30 a.m., Exchange Quotations. 11.0 a.m., 
1 line Signal. 12.30, tVeather Report and News. LO, 
Programme of Gramophone Records. 2.0. Exchange 
Quotations, Agricultural Report and Time Signal. 
3.0, Talk by Prof. C. Fries. 3.30, Oskar Baum reads 
from his own Works. 40, Concert: Overture to Si 
j'étais Roi (Adam) ; Waltz, Frühlingsstimmen (Joh. 
Strauss) ; Selection from Ariadne auf Naxos (R. 
Strauss) ; Minuet (Paderewski); Reminiscences of 
Capri (Recce); Contre-Tanz, No. 1 (Beethoven); 
Tango, Para Ti (Lichtenstein); followed by Announce-
ments. 0.80, Dr. Paul Frank, Talk : Medical Hygiene. 
6.0, Herr Wasewitz, Talk: The Manifold Activities of 
the German Health insurance. 6.30, Kurt Lnbinski, 
Talk: ln the Coming Lands of the East-Among the 
Turkish and Mongolian Peoples. 7.0, " With the 
Microphone Through Berlin," followed by Weather 
Report, News, Time Signal, Sports Notes and Dance 
Music. 11.80 (approx.), Close Down. 

BERN (411 metres) ; 1.5 kW.-1L43 a.m., T ime Signal, 
Weather Report and Exchange Quotations'. 1L 50 a.m., 
Programme of Gramophone Records. 2.66, Inter-
national Time Signal from the Neuenburg Observatory. 
3.0, Orchestral Selections. 8.80, Programme for 
Children by Fraulein Alice Gsell. 4.0, Orchestral 
Concert. 6.29, Time Signal and Weather Report. 
1130, Talk by C. von Harten. 7.0, Symphony Concert, 
relayed from Basle (1,010 metres). 9.0 (approx.), News 
and Weather Report. 9.16, Orchestral Selections. 
9.36, Dance Music. • 11.0 (approx.), Close Down. 

BRESLAU (322.6 metres) ; 4 kW.-8.0, Review of 
Books by Christa Niesel-Lessenthln. 3.30. Concert 
from the Goldene Krone Café, 5.0, Walter Schubert, 
Talk: The Chemist and Night Service, relayed from 
(Hew* (320.7 metres). 5.25, Esperanto Lesson by 
Alfred Hanuschke. 6.35, Arno Nadel reads from his 
own Works. 6.25, Legal Shorthand Lesson. 1150, 
Georg Lichey, Talk: The Treaty of Verdun. 7.15, 
" Achtung I Strassenkrenzung I" Revue (Bischoff and 
Engel), followed by News. 9.80, Dance Music. 11.0 
(approx.), Close Down. 

BRUNI! (4412 metres) ; 3 kW.-11.0 a.m, Time 
Signal, News and Agricultural Report. 11.30 a.m.. 
Concert. 12.15, Talk by the Mayor of Brünn. 1.30, 
Market Quotations, Weather Report and News. 
2.0 to 10.0, S.B. from Prague. 

BRUSSELS (608.5 metres) ; 1.5 kW.-6.0, Dance 
Music from the Armenonville Tea Rooms. 5.80, 
Trio Concert: Selection from Mignon (Thomas); 
1.ongchamp fleuri (Waldteufel); Promenade senti. 
mentale (Dubois) ; Bubbly (Amber). 4.12, Elemen-
tary English Lesson. 8.25, Advanced English Lesson. 
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6.45, Trio Selections: Idylle passionnelle (Razigade) ; 
Serenade (Gandolfo); Intermezzo (Zilcher). 7.0, 
Gramophone Selections. 7.30, " Radio-Chmnique." 
8.16, Concert: Prelude (Rachmaninoff) ; Schéhérazade 
(Rinisky-Korsakoff); Air from Prince Igor (Borodine) ; 
On the Steppes of Central Asia (Borodine); Romance 
for Horn (Scriabine) '• Antar (Rirusky-Korsakoff) • 
Topical Talk; Gopak (Moussorgsky) ; Songs, (a) Les 
forçants (Gretchaninoff), (b) Orientate (Cui), (c) Seren-
ade (Glazounoff) ; Choral Selections, (a) Lac endormi 
(Pfeil), (b) Ho mon ami (Gretchaninoff), (c) Que les 
balles siftlent; Military Song; Dances from Kovant-
china (Moussorgsky) ; Prelude (Scriabine) ; Dances 
from Prince Igor (Borodine). 10.15. News and Close 
Down. 

• 
BUDAPEST (658.6 metres) • 20 kW.-4.0, Literary 
Programme. 5.0, Orchestral Concert relayed front 
the Café Ostende. 6.0, Talk. 6.30, Relay of an 
Opera. In the First Interval at 7.80, Racing Results. 
lu the Second Interval at 8.25, Tinte Signal and News. 
9.30, Weather Report followed by Concert from the 
Café Emke. 

CRACOW (686 metres) ; 1.5 kW.-6.0, Programme 
from Warsaw. 8.0, Miscellaneous Items. 6.26, English 
Talk by Mr. Jean Stanislawsld. 7.0, Time Signal and 
Agricultural Report. 710 News. 7.80, Programme 
from Warsaw. 9.30, Restaurant Concert. 10.30 
(approx.), Close Down. 

DUBLIN, Call 2RN (319.1 metres) ; 1.5 kW.--1.30, 
Weather Report and Gramophone Selections. 7.20, 
News. 7.80, Selections by Val N'ousden (Entertainer). 
7.45. Irish Lesson by Seamus O'Duirinne. 8.0. 
" Sovereign Love " : Sketch b.y Mary Sheridan and 
Company. 8.80, " Faust," Opera (Gounod). 10.30. 
News, Weather Report and Close Down. 

FRANKFURT (428.6 metres) ; 4 kW.-2.56, Hints 
for the Housewife, by Fini Pfannes. 3.35, Vocal and 
Orchestral Concert: Selections from The Circus 
Princess (Kalman); Tenor Solo from Der Orlow 
(Granichstaedten); Romance from Fine Frau von 
Format (Kraus); Tenor Solo front The Blue Mazurka 
(Lehar); In the Interval, Club News and other 
Announcements. 6.10, Reading by O. W. Studtmann. 
5.45, Conrad Brosswitz, Talk German Intellectual 
Life in the first half of the Nineteenth Century. 6.15, 
Shorthand Lesson by Georg Kalis. 6.45, Prof. Max 
Elesch, Talk: Pasteur, Koch and Behring. 7.15, 
Adolf Stoltze Programme by Lene Obermeyer and 
Mani Necking of the Frankfurt Playhouse. 8.15, 
Variety Con, ert, followed by Dance Music from 
Berlin. 11.30 (approx.), Close Down. 

HAMBURG, Call HA (in Morse) (394.7 metres) ; 4 
kW.-8.1.8 a.m., News. 10.0 a.m., Programme of 
Gramophone Records. 11.10 a.m., Weather Report. 
11.15 a.m., Exchange Quotations. 11.80 a.m., Concert 
relayed from Hanover (297 metres). 11.45 a.m. (in the 
Interval), Shipping Forecast. 11.55 a.m., Time 
Signal. 12.10, News. 1.40, Exchange Quotations. 
2.80, Review of Books. 8.0, Labour Exchange Report. 
3.15, Dr. With. Heinitz, Talk: The Works of Kreisler, 
with Illustrations. 4.0, Flute and Pianoforte Recital 
front the Works of Modern Composers. 5.0, Request 
Programme. 6.0, Dr. Kohler, Talk: Handicraft and 
Culture, relayed from Kiel (254.2 metres). 825, Dr. 
liodann, Talk: The Years of Adolescence and Diffi-

culties of Up-bringing. 6.55, Weather Report. 7.0, 
" James Cook," Wireless Suite by Otto Reiner, Music 
by Horst Platen, (a) London, (b) Tahiti, (c) Atlantis, 
(d) Death on Hawaii. 820, Concert: " The Harz," 
Harz Saying, Es grüne die Tanne, es wachse das Erz; 
Invitation to the Journey (Anders); Harz Poems from 
Tiedge and Stolberg; Over the Wildemann (Schulze-
Schubert) ; Harz Pictures (Bodenstedt) ; The Stars 
(Klopstock-Schubert); Extract from Goethe's Harz 
Travels; Rhapsody (Brahms) ; Poems of the Harz; 
Harz Parody front 1829, Knowest thou the Land ? ; 
Heinrich Heine travels to the Harz; Der Berg-
mannsgruss ; Princesse Ilse (Roquette) ; Herr Hein-
rich sitzt am Vogelherd (Uwe); Buko von Halber-
stadt (Siemers) ; Glück auf I From the Visitor's Book 
on the Brocken; Walpurgisnacbt (Mendelssohn). 
9.15 (approx.), Weather Report, News, Sports Notes 
and Announcements. 9.30 (approx.), Cabaret Concert. 

Enviutsum (1,071 metres) ; 5 kW.- 11.40 
Police Announcements. 12.10, Concert of Trio Music. 
1.40, Programme relayed from the Tuschinski Theatre, 
Amsterdam. 3.10, Talk. 3.40, Italian Lesson. 4.40, • 
French Lesson. 5.30, Orchestral Concert: Overture 
to Das Nachtlager in Granada (Kreutzer) ; Primavera 
Serenade (Grit) ; Waltz, Flattergeister (Joh. Strauss) ; 
Selection from Day and Night (Lecocq) ; 'Cello Solo, 
Berceuse de Jocelyn (Godard) ; Spass muss sein 
(Morena); Finale. 6.30, German Lesson. 7.25, 
Police Announcements. 7.40, Programme arranged 
by the Workers' Radio Society; Concert and Talk. 
11.15 (approx.), Close Down. 

HITIZEal (340.9 metres) ; 4 kW.-Transmits on 1,870 
nwtres from 5.40.-12.10, Concert of Trio Music. 
2.40. Programme for Children. 5.10, Gramophone 
Selections. 8.40, English Lesson. 7.10, Lessen in 
Dressmaking. 7.40, Talk on Economy by Dr. H. A. 
Haag. 8.0, Orchestral Concert with Baritone Solos 
and Selections by a Mixed Choir. 

JUAN-LES-PINS (Radio LL) (244 metres) ; 1.5 kW.-
1.0, Orchestral Concert: Selection from The Count of 
Luxembourg (Lear); Serenade (Wagner) ; Ariadne 
(Massenet) ; Je pease (Tosti); Les cent Vierges 
(Lecocq) ; Le dernier amour (Gungl); followed by 
News, Talk for Women by Mine. la Comtesse de 
Tremeuge and Concert. 

KALUNDBORG (1,680 metres) 7 kW-- Programme 
also for Copenhagen (337 metres).-13.30 a.m., Morning 
Gymnastic. 10.0 a.m., Weather Report. 10.15 a.m., 
Educational Talk. 12.15, Talk. LO, Programme for 
Children. 2.30, Instrumental Concert: Overture to 
Rosamunde (Schubert) ; The Morning, frqm Pastorale, 
Op. 50 (Selim Pahngreen); Waltz from Thukimo 
(Palmgreen); La fille aux cheveux de lin (Debussy) ; 
Peer Gynt Suite (Grieg), (a) Morning, (b) Anitra's 
Dance, (c) The Death of Aase, (d) In the Hall of the 
Mountain King; Knud Lavard (Gee); Holger 
Danish Songs (Gade) ; Songs (Bechgaard), (a) In the 
Twilight, (b) 1 Asked the Lark, (c) Farewell; Prae-
Indium (Járnefelt); Waltz, Dorfschwalben in °ester-
reich (Jos. Strauss) ; Fantasia of Jutland Melodies 
(Jos. Strauss) ; SchOn Rosmarin (Kreisler); Selections 
from Tordenskjold Suite (Halvorsen), (a) Rokoko, 
Rigaudon, (b) Krigsmarch. 5.20. Talk by Axel 
Degenkolv. 6.0, News and Exchange Quotations. 
6.15, lime Signal. 8.30, Talk. 7.0, Chimes from the 
Town Hall. 7.8, Concert of Old Dance Music: March, 
'loch Wien (Bayer) ; Waltz, My Dream (Waldteufel) ; 
Polka, Off to the Hunt (Fahrbach) ; Mazurka, La 
Tzigane (Ganne); Old Dances of North-West Jutland, 
(a) Hoppen, (b) Engelsk, (c) Vals, (d) Toter, (e) Reel; 
Spitzentuch Quadrille (Job. Strauss) ; Waltz, Hes-
perusklange (Gungl); Camilla Polka (Lumbye) ; 
Gallop, Express (Waldteufel), followed by News. 
8.15, Reading by Dr. Egill Rostrup. 8.45, Programme 
of Pictures of Folk Life. 9.46, Dance Music from the 
Industri Restaurant. 11.0,, Chimes from the Town 
Hall. 11.15 (approx.), Close Down. 

KATrowzrz (422 metres) ; 10 kW.--3.0. Programme 
of Gramophone Records. 4.10, Music Lesson by F. 
Sachse. 4.35, Children's Letter Box. 5.0, Programme 
for Children. 6.0, Announcements. 8.30, Talk by Mr. 
K. Zienkiewicz. 7.30. Programme from Warsaw. 
9.0, Weather Report and News. 9.30, Dance Music. 

KAUNAS (2,000 metres) ; 7 kW.-8.0, Concert: 
Pesther Waltz (Lanner); Potpourri, Flic ineine 
Ereunde (Komzak) ; Serenarte (Drigo) ; Pizzicatto 
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Programmes from Abroad.-
(Poppy) ; La Cumparsita (Rodriguez) ; The ‘Varrior's 
Farewell (Lindsay) ; La Chanson d'Hamid (Salabert); 
New Life March (Heinecke); Selection from I Peg-
liacci (Leonca voila). 4.0, Talk by Zigmas Kurrnickis. 
4.80, Musical Interlude. 4.45, Talk. 5.30, Announce-
ments. 8.0. Weather Report and News. 8.16, Pro-
gramme Announcements. 8.80, "Faust," Opera 
(Gounod) from the National Theatre. 

LAB'!'! (1,522.8 metres) ; 35 kW.-4.0, Orchestral 
Concert: March (Teike) ; Overture to Light Cavalry 
(Suppé); Selection from Der Zarewitsch (Lehárl: 
Minuet (Rasta»; Crescendo (Lassen) ; Waltz (Yoshi-
tomo). 5.15, Programme of Talks. 8.0. Violin Recital. 
8.40, Orchestral Selections. 7.0, Recital of Finnish 
Songs. 7.20, Orchestral Selections. 7.46, News in 
Finnish and Swedish. 8.15, Dance Music. 10.0 
(approx.), Close Down. 

LANGENBERG (468.8 metres) ; e kW-Programme 
also for Aix-la-Chapelle (951 metres), Cologne (283 
metres), and Minster (250 metres).-1L10 a.m.. 
Gramophone Selections. 12.5, Vocal and Orchestral 
Concert: Waltz, Wo die Zitronen blüh'n (Strauss) ; 
Overture to Hamlet (Cade) ; Rol Niclrei (Bruch) ; 
Selections from The Huguenots (Meyerbeer) ; Tenor 
Solos, (a) Dec letzte Grass (Levi), (b) Herzensfrühling 
(Wickede) ; Suite No. 2 from L'Arlésienne (Bizet) ; 
Toscanetta (Deere); Erotica (('.rieg) ; Potpourri from 
Die Puppenfee (Bayer). 1.80, Wireless Announce-
ments. 2.40, Herr A. Wurbs, Talk: Wireless Tech-
nology. 3.0, Anecdotes of the Lower Rhine by Her-
mann Jung. 3.30, Programme from Hónigswnster-
-batsmen. 4.0, Hilde Hirsch-Stern, Talk: Gymnastics 
for the Professional Woman. 4.20, English Lesson by 
Prof. F. Hase. 4.45, Orchestral Concert: March, Mit 
Eichenlaub und Schwerten (Mon); Overture to The 
Black Domino (Auber) ; 1Valtz, Rin Abend in Sevilla 
(Ohlscn) ; Selections from Coppelia (Delibes) ; Engel-
reigns (Won-Ferrari), (b) Moment Musical (Schubert). 
6.30, Prof. Eberrnayer, Talk: Doctor and Patient 
from a Legal Standpoint. 8.15, Herr W. Stern, Talk 
for Workers-Social Problems--Building and Archi-
tecture in Great Cities. 8.40, Or. Otto Fürster, Talk: 
German Cathedrals. 7.0, Variety Concert: "Der 
SOugling"; Intermezzo, Kindtaufe (Hans Müller-
Schldsser). 9.80, News, Sports Notes, Announcements 
and Dance Music. 12.0 Midnight (approx.), Close 
Down. 

LEIPZIG (385.8 metres) ; 4 kW.-4.46, Wireless News 
and Talk. 5.20, Weather Forecast, Tingle Signal and 
Labour Exnhange Report. 5.30, Programme from 
Ronts;swnsterhansen. 6.0, Rektor Josef Greff, Talk: 
Psychology. 8.30, Dr. Hans Mayer, Talk: James 
Conk. 7.0, Jacob Sc hag ner reads f ron, his own Works. 
7.30, Cabaret Concert; in the Interval at 9, News, 
Sunday Programme Announcements and Sports 
Notes. 9.30 (approx.), Dance Music from Foes«. 

MADRID (Union Radio), Call EAJ1 (375 metres) : 
8 kW-7.0, Chimes and Concert by the Station 
Sextet: Selection from La reina mora (Serrano) ; 
Selection from Le chemineau (Leroux) ; Selection 
from Los sobrinos del Capitán Grant (Caballero); 
Interlude by Luis Medina. 8.0, Dance Music. 8.25, 
News and Announcements. 9.45, Weekly Market 
Report. 10.0, Time Signal, followed by Selection 
from " The Dollar Princess "-Operetta (Fall) ; News 
and Announcements. 12.80 a.m. (approx.) (Sunday), 
Close Down. 

MILAN, Call 1MI (549 metres) ; 7 kW.-3.30, Time 
Signal, followed by Concert of Quintet Selections: 
Slavonic Dances, Nos. 3 and 6 (Dvorak); Selections 
from N'ecchia Milano (Vittadini); Selection front 
Lohengrin (Wagner) ; Le Syrène (Waldteufel) ; Can-
zone di calentlituaggio (Lattuada). 4.0, Exchange 
Quotations. 420, Programme for Children. 4.45, 
Agricultural Report and News. 7.15, Time Signal. 
717, Wireless Notes and Announcements. 7.35, 
Time Signal and Talk. 7.45, News. 7.50, Concert: 
G. M. Ciarupelli, Talk: The E.1.A.R. Madrical Society, 
and its Artistic Aims; Recital by the Madrigal Society; 
Reading by Angelo Sodini; Pianoforte Solos, (a) 
The Butterfly (Schumann). lb) Gagliarda (Respighi), 
(c) Olaf's Dance (Mangiagalli) ; Soprano Solos, Vene-
tian Songs (Tirindelli), (a) El Sogno, (b) El pe,nsier, 
(c) Serenata, (d) I coloinbi dl S. Marco, (e) Filippi, 
El bi; Orchestral Selections, (a) The Secret Marriage 
(Cinnarosa), (b) Scherzo from L'apprenti sorcier 
(Dukas), (c) Espana (Chabrier). 9.55, News. 10.0, 
Selection of Tzigane Music from the Fiaschetteria 
Toscana. 10.45 (approx.), Close Down. 

MOTALA (1,380 metres) ; 30 kW.-Programme also 
for Stockholm (454.5 metres), &den (1,190 metres), 
Getteborg (416.5 metres), Herne (260.9 metres), 
Ostersund (720 metres), Sundsvall (545.6 metres).-
6.30, loading Irons Goteborg. 6.45, Pianoforte 
Recital : Arabesque in C blaior (Schurnann); Des 
Abends (Schumann); Consolation No. 2 (Liszt); 
Etude in D Sharp Major (Liszt). 7.0, Talk: Pro-
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fessions and Professional Men. 7.15, Cabaret Concert. 
8.0, Topical Talk. 8.15, News and Weather Report. 
8.45, Dance Musiç. 12.80 a.m. (approx.) (Sunday), 
Close Down. 

NAPLIN, Call INA (833.3 metres) ; 1.5 kW.--Lft 
Concert Orchestral Selections, (a) Old Dance (Pizzil, 
(b) Eastern Night (Piovano) ; Baritone Solo, Non 
t'amo più (Tosti) ; Orchestral Selection, Intermezzo, 
Improvvisata (Masserini) ; Baritone Solo, E canta 
il grillo (Milli); Orchestral Selection, Potpourri, 
La danse des libellules (Lehár); Baritone Solo, 
Mattinata (Leoncavallo) ; Orchestral Selection, Nimia 
nanna (Sagaria); Baritone Solo from L'Africaine 
(Meyerbeer) ; Orchestral Selection, Intermezzo, Sul 
Palatino (Montana). 4.80,- Time Signal. 4.85, 
Foreign Report. 7.20, Wireless Notes. 7.50. Con-
cert: Overture to Le Corsaire (Berlioz); Poem Recital; 
Hungarian Rhapsody No. 14 (Bizet) ; " Natale "-
Comedy (Dario Niccodetni) ; Bandittenstreiche (Suppé), 
Recitation, Nparaviso (F. Russo) ; Ballet Suite from 
La Source (Delibcs); " The Riding School "-Comedy 
(Emilio Pohl). 9.50, News. 9.55, Calendar and 
Programme Announcements. 10.0, Dance Music 
from the Trocadero. 10.30 (approx.), Close Down. 

OSLO (461.5 metres) ; 1.5 kW.--Programme relayed 
1,y Fredriksatad (434.8 metres), Hamer (555.6 metres), 
Notodden (411 metres), Porsgrund (500 metres), and 
Rjulcan (448 inctres).-411), Programme for Children. 
6.15. Weather Report, News and Agricultural Report. 
8.30, M. 'tendon* Arneseu, Talk: House Building 
Co-operative Societies. 7.0, Time Signal. 7.2, Orches-
tral Concert: Marche orientate (Nielsen); 'Cello 
Solo, Comme cette fois (Popper) ; Cavatine from Kent-
schakowna (Borodine) ; Ballet Intermezzo (Bayer) ; 
Barcarolle (Tchaikovsky) ; Rose Marie (Kninigsberger); 
Bonne nuit (Abt) ; Serenade (Grfinfeldt); Pierrette 
(Brase) ; Romance (Tscherepnine); Puszta Legends 
(Lindsay-Theimer). 8.30, Weather Report and News. 
8.15, Topical Talk. 9.0, Revue of the Week and 
Recital of Songs. 9.80, Dance Music fronts the Grand 
ilote!. 10.30 (approx.), Close Down. 

PARIS (Ecole Supérieure), Call Fvrr (458 metres) ; 
0.5 kW.-6.30, " Radio Journal de Prance." 8.0, 
Sports Notes. 8.80, Concert, followed by News, 
Time Signal, Weather Report and Dance Music from 
the Coliseum de Paris. 12.0 Midnight (approx.), 
Close Down. 

PARIS (Eiffel Tower), Call FL (2,850 metres) ; 5 kW. 
-5.45, ' Le Journal Parlé." 7.10, Weather Report. 
7.30, Pasdeloup Concert. 

PARIS (Petit Parisien) (340.9 mime ; 0.5 kW.--
8.46, Gramophone Selections, Talk, News aunt An-
nouncements. 9.0, Concert: Introduction to Eugen 
Onegin (Tchaikovsky) ; Selection from A Midsummer 
Night's Dream (Thomas) ; Scherzo and Finale from 
the Fifth Symphony in C Minor (Beethoven) ; First 
Suite from La Farandole (Dubois) ; Romance (Rubin-
stein); Hungarian March (Liszt). News igthe Interval. 

wmag (Radio-pads), Call CPR (1,750 metres) ; 
kW.-12.30, Concert of Gramophone Selections: The 
St, John Passion (Bach); Unfinished Symphony 
(Schubert), by the Orchestra of the Queen's Hall, 
conducted by Sir Henry Wood; Preludes Nos. 7, 
8 and 9 (Chopin) ; Toccata (Gigout) ; Old Song, Les 
Cloches de Nantes; Negro Spiritual, Ev'ry tune I 
feel the Spirit, bo I.ayton and Johnstone My Ohio 
Home, by the Singing Sophomores; Constantinople, 
by Paul Whiteman and his Orchestra; Waltz, Ramona, 
by Ben Selyin and his Orchestra; Chirp Chirp from 
That's a Good Girl, by Fred Rich and his Orchestra; 
News in the Interval. 1.50, Market Prices and Re-
ligious Information. 3.45, Dance Music; News in the 
IntervaL 7.0, Agricultural Report. 7.46. Talk 
arranged by the Union des Grandes Associations 
Françaises, Exchange Quotations and News. 8.0, 
Concert: "La Theatre du Petit Monde" and Dance 
Music; News in the Intervals. 

posiss (844.8 metres) ; 1.5 kW.-11.0, English Lesson 
by Dr. Arend. 8.25, Literary Talk by Mr. Janusz 
Stepowski. 7.15, I alit for Vornen by Mme Swintinska, 
7.30, Programme from Warsaw. 9.0, Time Signal, 
News and Weather Report. 9.15, Miscellaneous Items 
by Mr. Janusz Warnecki. 9.30, Cabaret Programme. 

Concert arranged by Maison Philipps. LO a.m. 
(approx.) (Sunday), Close Down. 
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PRAGUE (848.9 metres); 5 kW.-12.55, Market 
Quotations. LO (approx.), Celebration of the Tenth 
Anniversary of the Czecho-Slovakian Republic. 2.0, 
Welcome to the President of the Republic by the 
School Children in the Quadrangle of the Castle. 
4.0, Ceremony at the Tomb of the Unknown Soldier. 
ILO, Gala Programme. 9.0, Time Signal and News. 
9.25, Selections of Popular Music. 

ROME, Call IRO (447.8 metres) ; 3 kW.-4.30. 
Concert: Pianoforte Solo, Oriental Fantasy (Bala-
kirew Islamey); Tenor Solo from Louise Miller 
(Verdi).; Tenor Solo from Werther (Massenet) ; Mezzo 
Soprano Solos, (a) The Pater Nosier from Nerone 
(Boito), (b) Canzone (Morpurgo) ; Pianoforte Solos, 
(a) The Dancer of Jodpur (Gaseo), (b) Toccata (Bajar-di) 
Tenor Solos, (a) Air from 1 urandot (Puccini), (b) 
Serenata (Mascagni) ; Mezzo-Soprano Solos, (a) Bar-
carolle (Ganz), (b) Perché mai (Filippi), (c) Stornello 
toscane. 8.50, Time Signal, Wireless Notes, and 
Announcements. 7.10, Sports Notes, News, Exchange 
Quotations and Weather Report. 7.28, Topical 1 alls 
and Time Signal. 7.46, " Cendrillon," Opera (Mas-
senet) ; In the Intervals: Review of Art and Litera-
ture and Topical Talk. 9.50, News and Close Down. 

SCHENECTADY, Call 2XAO and 2XAF (21.98 and 
31.4 metres); 30 kW.-12.0 Midnight, Statler's 
Pen ',sylvan, jails, directed by J oh nn y J chasm, from New 
York. 12.30 a.m. (Sunday), Concert from the Hotel 
Sallamore, Rochester. LO to 4.0 a.m., New York relay. 
1.0 a.m., Musical Programme. 1.30 a.m., " The Park 
Bench." 2.0 a.nt., Variety Prcgramme. 3.0 a.m., 
American Tobacco (Lucky Strike) Programme. 
4.0 a.m., Time Signal and Dance Music from Buffalo. 
5.0 a.m. (approx.), Close Down. 

STUTTGART (379.7 metres) ; 4 kW.-5.15, Talk by 
I err Baumeister, relayed from Freiburg (577 tnettes).-

5.45, Herr Schwaebsch, Talk: Patents. 8.15, Prof. 
Hans Tietze, Talk: Vienna-a Character Sketch. 
8.46, Time Signal, Weather Report and Sports An-
nowicemen ts. 7.15, Concert: Sangs to the Lute by 
Peter Bach; Night for Night (Debate» ; Half One's 
Life (Hülderlin) ; Nights of Spring (Münchhausen) ; 
Letzter Bereich (Rilke) ; Rehlein (Ringelnatz); Nicht 
doch (Dehmel); Maikaterlied (13ierbaum); Ich und du 
(Morgenstern) ; Ninon (Mninchhausen); Slumber Song 
for Miriam (Beer-Hoffmann); Daphne is Sad (Holz) ; 
The Water (Morgenstern) ; Ants' Travels (Ringelnatz) ! 
Dombardill (Dehmel), followed by Variety Concert: 
Overture to Zampa (Hérold);; Wenn schüne Fratnen 
nicht lieben (Sobotka); Songs to the Lute (Peter Bach); 
Blues, Only Blues ! (Kutscher); Little Girl's Dream 
(Egeo) ; The Flower Parade (Egen) ; My Dear German 
Homeland (May) ; " Miirchen ins Schnee," Operetta 
(Stolz) ; Only Once Kissed (Rose) ; Songs to the 
Lute (Peter Bach) ; lm Wirtshaus zunl goldnen 
Weinshirkl (Sobotka) ; Babillage (Gilet) ; "Das 
Salzfass," Sketch (Gabor) ; Waltz, Die Schfinbrunner 
(Laurier); Viennese Music from The Countess of 
Chicago (Kalman); lch bin die Marie from Die 
Haller-revue (Devis) ; On Thy Lips (Rollo) ; To Thee 
Alone I Ant Not True (Geiger) ; Die deutschen Macias 
stud die schinisten (May), followed by News and Dance 
Music from the Pavillon Excelsior. 

TOULOUSE (Radiophonie du Midi) (391. metres) ; 
3 kW: -13.45, Instrumental Concert. 8.0, Exchange 
Quotations and News. 8.30, Concert: Xylophone 
Selection front Carmen (Bizet) ; Accordion Selection, 
from La Traviata (Verdi); Mandoline Selection from 
La Vie Heureuse (Schrammel); Guitar Solo, Prelude 
iRachmaninoff) ; Harmonica Solo, Overture to Poet 
and Peasant (Suppé). 8.48, Recital of Songs: Clair 
de Lune (Pauré); L'Automne (Fauré) ; Berceuse de 
Jocelyn Podard); C'est l'amour from Les Saltim-
banques (Ganne). 9.0, Dance Music. 9.12," Wcrther," 
Opera Selection (Massenet). 9.30, Military Music 
Selections, followed by Dance Music. 10.15, North 
African News. 10.30 (approx.), Close Down. 

MD= (577 and 517.2 metres) ; 1.5 and 15 kW.-
3.0, Programme for Children. 6.0, Chamber Music: 
Sonata supra il Sogetto in C Minor (Bach) ; Sonata for 
Violin, Flute and Clavicembalo (Gluck). 6.50, Prof. 
Gustav Turba, Talk: The History of the Austrian 
Constitution. 8.20," From the Happy Vintage Time," 
Recitative, by Káthe Ehren and Philipp Zeska. 7.20, 
" Der lachende Ehernann," Operetta (Eyslcr), followed 
by Phototelegraphy Transmission. 

WARSAW (tan metres) ; 10 kW.-2.0, News, 
Weather Forecast and Finance Report. 3.0, Pro' 
gramme of Gramophone Records. 4.10, Programme of 
Talks. 6.0, Programme for Children. ILO, Miscellane-
ous Items, followed by Anuouncements by the Polish 
Horse-breeding Association. 8.80, "Radio-Chronique," 
by Prof. M. Stepowski. 8.55, Time Signal from the 
Warsaw Observatory, followed by Agricultural Report. 
7.10, News. 7.80, "The Wirepuller," Operetta 
(Lehár). 9.0, Aviation Notes, Weather Report, News, 
Police Announcements and Sports Notes. 9.30, 
Dance Music from the Oaza Restaurant. 10.30 
(approx.), Close Down. 
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Programmes from Abroad.-
BARCELONA (Radio Barcelona), ¿all EAJ1 (844.8 
metres) ; 1.5 kW.-11.0 a.m., Cathedral Chimes and 

each," Report of the Provincial Meteorological 
Serve,. 1. Musical Selections by the Iberia 'Trio 
with Gramophone Records in the Intervals. 2.45 
to 6.0, No Transmission, 6.0, Opening Signal and 
Exchange Quotations. 8.10, Light Music by the 
Station Orchestra and Songs. 8,0, Selections by the 
Station Orchestra: Nocturne from the Second Quartet 
In Ei Major (Borodine). 8.40, Talk on Sport. 9.0 
(approx.), Close Down. 

BASLE (1,010 metree) ; 1.5 kW.- 8.30 to 7.0, Pro-
gramme relayed from Rm. 720, Programme relayed 
from Elijah. Chamber Music by the Station 
Orchestra. 9.0, Sports News, late News Bulletin, 
and Weather Report. 9.15 (approx.), Close Down. 

BERGER (370.4 metres) • 1.5 kW.-9.30 a.m., Relay 
of Divine Service. 11.86 &mt. Weather Report and 
Forecast and General News Bulletin. 4.0, Relay of 
Evening Service. 72, Concert of Orchestral Music. 
720, Mr. Boris Borisoff, Talk with Illustrations: 
Russian Folk Music. 720, Topical Talk. 04 Weather 
Report and Forecast, Late News Bulletin and Time 
Signal. 9.15, Selections of Dance Music. 11.0 (approx.) 
Close Down. 

BERLIN (Kon:gswusterhausen) (1,250 metres) ; 40 
kW.-7,55 Garrison Church Chimes. 8.0 a.m., 
Morning Concert and Address, relayed from Vexhans 
followed by Berlin Cathedral Chimes. 10.80 a.m. 
(approx.), Musical Programme relayed from Vozhaus. 
LO, Children's Corner. 2.30 ¡rms.', Three Talks 
for Farmers relayed from Vox us. 3.80, Orchestral 
Concert relayed from Yozhans. 4.0, Concert by 
the Vienna Boys' Choir. 6.0 to 7.0, Programme of 
Talks followed by relay of another German pro-
gramme. 9.15, Late News Bulletin. 9.30, Selections 
of Dance Music. 11.80 (approx,), Close Down. 

RERUN (Voxhaus) (NM metre.) ; 4 kW.-7.55 am. 
Relay of Chimes (roui the Garrison Church at Potsdam. 
8.0 am., Morning Recital of Sacred and Secular 
Music, With Religious Address, followed by Cathedral 
Chimes. 10.80 am. (approx.), Popular Concert. 1.0, 
Programme for Children. 2,80 (approx.), Three Agri-
cultural Talks on Farming Methods, the Weekly 
Markets and Veterinary Hints. 8.80. Concert of 
Light Music. 4.0, Concert followed by Trade 
Talk. 6.0, Talk, 8.80, Talk. 7.0, Popular Enter-
tainment. 9.15, Weather Report and Forecast, Time 
Signal, Sports News and Late News Bulletin. 9.80, 
Orchestral Concert of Dance Music. 11.80 (approx.', 
Close Down. 

BERN (411 metres) ; 1.5 kW.-9.80 am. to 10.30 a.m., 
Religious Address. 120 Noon, Time Signal and 
Weather Forecast. 1.2.5, Concert of Orchestral Music. 
2.80, Concert by the Station Orchestra. 8.29. Time 
Signal and Weather Report. 8.80, Talk. 7.0, Results 
of Elections to the National Council. 8.46, Sports 
News, Late News Bulletin and Weather Report. 
9.0, Concert by the Kursaal Orchestra. 9.86 (approx.), 
Close Down. 

BRESLAU (822.8 metres); 4 kW.-Prograininc 
relayed he Meisel (329.7 metres). 10.0 a.m. (approx.), 
Evangelical. Vocal and Instrumental Recital and 
Address. 11.0 a.m.. Concert. 1.0, Hints for the 
Amateur Gardener. 1.85, Talk for Chess Players. 
2.0, Tales for Children by Friedrich Reinicke. 2.80, 
Agricultural Talk. 7.80, Variety Programme. 10.0 
(approx.), Dance Music. 11.0 (approx.), Close Down. 

BRUSSELS (508.5 metre.); 1.5 kW.-5.0 Dance 
Music, relayed trom the Tea Room of the Palace 
Hotel, Brussels. 8.0, Bonzo and Sylvia in their 
Entertainment for Children. 8.30, Concert of Trio 
Selections with Soloists. 7.30," La Radio-Chronique." 
8.15, Concert by the Station Orchestra, conducted by 
M. René Tellier. 10.15, News from the Evening Press. 
1020 (approx.), Close Down. 

BI7DAPIST (5513.6 metres) ' • 20 kW.-11.0 am., Press. 
Review and Beauty Hints. 8.0 a.m., Relay of Morning 
Service. 11.30 a.m. (approx.). Orchestral Concert. 
2.80, Agricultural "Falk. 6.40 (approx.), Concert or 
Operatic Relay. 9.30, Relay of Dance Music. 1020 
(approx.), Close Down. 

COLOGNE (283 metres) ; 4 kW.- Programme also for 
Aix-la-Chapelle (400 metres), Lengenbell (46" 
metres) and Master (250 metres).-7.15 iun„ Lute 
and Guitar Lesson by Oily V1 irtz-Koort. 7.85 a.m. 
to 7.56 am., Esperanto Talk by Alfred Dormanns. 
8.5 a.its., Catholic Recital of Choral and Instrumental 
Music with Address. 10.0 a.m„ Talk by Fritz 
Worm, 12.0 Noon, Concert of Orchestral Music, 
under the direction of Herr Eysoldt, followed by 
Literary Talk and Hints for Chess Players, by Dr. van 
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All Times are reduced to Greenwich 

Mean Time and are p.m. except 

where otherwise stated. 

Nüss. 4.0, Concert by the Vienna Boys' Choir 
relayed from Hitainwasterhausen. 7.0, Operatic 
Programme, followed by Late News Bulletin, Sports 
Notes and Dance Music. 11.0 (approx.), Close 
Down. 

CORK, Call OCR (400 metres) ; 1.5 kW.-8.30, 
Concert by the Station Sextet, with Selections by the 
Grossi Trio. 11.0, Weather Report and Forecast and 
National Anthem. 11.15 (approx.), Close Down. 

CRACOW me metres); 1.5 kW.- 4-15 am• to 
10.45 a.m., Divine Service. MO JUL to 11.5 am., 
Relay of Fanfare from the Church of Notre Dame in 
Cracow, followed by Time Signal and Weather Report 
and Forecast. 11.15 a.m., Programme relayed from 
Warsaw. 1.0 and 1.20, Two Talks on Agriculture. 
1.40," La Chronique Agricole," by Dr. St. Wasniewski, 
2.15, Programme relayed from William. 6.0. Pro-
gramme relayed from Warsaw. 8.0 to 8.15, Variety 
Items. 7.0, Fanfare, relayed from Notre Dame and 
Time Signal. 7.15, Sports Notes. 720, Concert 
devoted to the Works of Polish Composers; Viola 
Solos by Dr. Etienne' Schwarzenberg-Czerny. 9.0, 
Programme relayed from Warsaw, Time Signal, 
Aviation Route Conditions, Weather Report, Late 
News Bulletin and Police and Sports News. 9.80. 
Relay of Concert by the Pavillon Restaurant Orchestra. 
10.80 (approx.), Close Down. 

DUBLIN, Call 2RN (*191 metres); 1.5 kW.-820 to 
11.15 (approx.), Programme relayed from Clark; 
Selections by the Station Sextet and Soprano Solos by 
Doreen Thornton. 110, Weather Report and National 
Anthem. 11.15 (approx.), Close Down. 

FRANKFURT (428.8 mattes); 4 kW.-Programme 
relayed by Ousel (252.1 metres).-7.80 a.m. (approx.), 
Instrumental and Choral Sacred Music and Address. 
10.0 am, Programme of Talks. 12.0 N0011, Report of 
the Agricultural Institute at Wiesbaden. 8.80 
(approx.), Musical Programme, 7.30, Musical or 
Dramatic Selections. 8 20„ Popular Concert. 9.30 
(approx.), Dance Music Progranune. 11.0 (approx.), 
(lose Down. 

HAMBURG, Call HA (in Morse) (894,7 metres) ; 
4 kW.-Programme relayed by &men (272.7 metres), 
Hanover (297 metres) and Kiel (254.2 metres).-
7.25 am., Time Signal. 720 a.m., Weather Report 
and Forecast and General News Bulletin. 8.0 a_.m. 
Legal Talk. 8.15 am., Concert. 9.55 am. for Mal 
only), Morning Service. 11.55 a.m., Time Signal, 
relayed from NUM. 12.5 (for Hamburg and 
Orchestral Concert. 122 (for Bremen). Musical 
Selections. 12.5 (for Hanover), Gramophone Records. 
1.0, Programme for Children. 2.0, Concert of Instru-
mental Music. 8.0, Talk. a*, Talk under the 
auspices of the School of Physical Culture in Hamburg. 
8.40, Sports Notes. 6.55, Weather Report and Fore. 
cast. 7.0 (approx.), Concert or Play. 8.30 (approx.), 
Late News Bulletin and North Sea and Baltic Weather 
Forecast, followed by Music. 10.0 (approx.), Close 
Down. 

HILVERSUM (1,071 metres) ; A kW.-12.40 to 2.10, 
Selections by the Station Trio. 2.10, Light Music and 
Selections by the Hilversum Wireless Orchestra, 
conducted by Nico Treep. 7.40, Weather Report and 
General News Bulletin. 7.55, Concert relayed from 
the "Concertgebouw," at Amsterdam, under the 
direction of Pierre Monteux. 11.0 (approx.), Close 
Down. 

mum (340.0 metres) ; 4 kW.-Transmits on 
1,870 metres from 5.40.-8.10 a.m., Relay of Sacred 
Service and Address. 9.30, Relay of Church Service. 
12.10, Concert by the K.R.O. 'Trio. 4.40, Evening 
Service relayed from Rotterdam. Sermon by the 
Minister, the Rev. C. B. Schoemakers. 1.10, Talk. 
8.10, Concert. 10.25, Epilogue by the Choir, under 
the direction of Mr. Jos. H. l'ickkers. 10.40 (approx.), 
Close Down. 

JUAN-LIM-PINS (Radio LL) (244 metres) ; 1.5 kW. 
- 1.0 to 2.1), Orchestral Concert and l'alk for Children, 
by Marcel Laporte. 9.0. General News Bulletin, 
Sports Notes and Weather Report. 9.15, Concert of 
Orchestral Music. 10.30 (approx.), Close Down. 

KALIDIDBORG (1,680 metres) ; 7 kW.- Programme 
also for Copenhagen (337 metre.). 9.0 a.m.. Divine 
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Service relayed from Copenhagen. 10.30 a.m. to 
10.40 a.m., (ICalundborg only), Weather Report of 
the Metearological Institute. 12 Root 18.25. Lesson 
in German, arranged by "Radiolytteren." 12.80 
to 12.65, Lesson in French, arranged by " Radio-
lytteren." 2.30, Orchestral Concert: The Station 
Orchestra, conducted by Emil Reesen: Overture ta 
" 'the Merry Wives of Windsor" (Nicolai). 620 
(Kalundborg only), Weather Report of the Meteo-
rogieal Institute. 114 Press News. 8.15, Time Signal. 
820, Talk. 7.0, Chimes from the Copenhagen Town 
Halt 7.06, Vocal and Instrumental Concert. 8.15, 
General News Bulletin. 8.30, Concert. 10.0 (approx.), 
Dance Music relayed from the Palace Hotel: The 
Orchestra under the direction of Teddy Petersen: 
In the Interval at 11.0, Chimes relayed from the Town 
Mall, Copenhagen. 1L80 (approx.), Close Down. 

KATTOWITZ (422 mettle); 10 kW-0.15 Ian.. 
Morning Service. 11.0, a.m., Time Signal and Weather 
Report and Forecast. 11.15 a.m., Popular Concert 
by the Kattowitz Station Quartet, LO, Religious 
Talk. 1.20, Gardening Talk. 140, Agricultural 
Talk. 2.0, Weather Report and Forecast. 21 
 1.of Concert from Warsaw. 5.0, Instrumentai 

Concert. 6.0, Announcements. 6.20, Humorous 
Selections by St. Ligon. 6.45, Talk. 7.80, Concert 
relayed from Warsaw. The Polskie Radio Orchestra, 
conducted by J. Oziminski. Violin Solos by S. 
Frydberg. 0.0, Weather Report and Forecast, 
Press News and Sports Notes. 9.30, Dance Music. 
10.30 (approx.), Close Down. 

XMAS (2,000 metres) ; 7 kW.-ILO am., Weather 
Report and Forecast and Press Review. 1115 a.m., 
Orchestral Concert 12.0 Noon, Programme for 
Children. 12.30, Physical Culture. 4.0, Talk. 4.25, 
Musical Selections, 4.35, Industrial News. 6.0, 
Weather Report and Press News. 6.15. Programme 
in Celebrtation of the Tenth Year of Czechoslovakian 
Independence. 9.80 (approx.), Close Down. 

KONIGSBERG (303 metres) ; 4 kW.-Programme, 
relayed by Danzig (272.7 metres).-8.0 a.m.. Choral 
and Instrumental Recital, with Address. 10.0 am. 
(Kinsigsherg only), Weather Report and Forecast. 
10.15 a.m., Concert of Orchestral Music. 11.56 a.m., 
Time Signal relayed from Amen, followed by Weather 
Report. L60, Chess Problems by P. S. Leonhardt. 
2.90, Elementary Spanish Lesson by Kurt Metre, 
Spanish Lecturer at the Königsberg Technical In-
stitute. 4.0, Concert. 6.30, Talk. 7.0, Concert 
by the Konigsberg Station Orchestra, conducted by 
Erich Seidler: Baritone Solos by Albert Tostini; 
At the Piano: Enna Feign. 9.15, Late News Bulletin 
and Sports News. 9.80 (approx.), Relay of Dance 
Music. 11.80 (approx.), Close Down. 

LAirri (taus metres) ; 35 kW.-Programme also 
for Helsinglors (375 metres).-7.0 a.m. (approx.), 
Relay of Divine Service. 9.50 a.m., General News 
Bulletin. 10.5 a.m., Recital of Music. 10.50 a.m. 
Weather Report and Forecast, followed by Time 
Signal. 11.0, a.m., Relay of Divine Service in Swedish. 
3.1), Orchestral Concert under the direction of Erkld 
Linko. 4.0, Talk. 4.23. Programme by the Statixin 
Orchestra. 4.57, Time Signal and Weather Report. 
5.10, History Talk. 5.40, Talk. 6.0„ Concert. 7.46, 
Late News Bulletin given in Finnish and Swedish. 
9.0 (approx.), Close Down. 

LANGENBERG (488.8 metre.); 20 kW.-Pro-
gramme also for Aix-la-Chapelle (400 metres), &done 
(283 metres), and Meader (250 metres).-7.15 
Musical Selections. 7.85 a.m. to 7.56 a.m.. Talk hl 
Esperanto. 8.5 a.m., Catholic Recital of Music and 
Address. 10.0 a.m., Talk on the German Language. 
12.0 Noon, Orchestral Concert, followed by Talks 
on Literature and Chess. 4,0, See Cologne. 7.0, 
" The Czarevitch," Operetta in Three Acts by Franz 
Lehar. Musical Director: Herr Kohn. Choral 
items by the Zimmermann Choir. Followed by Late 
News Bulletin, Sports Notes and Selections of Dance 
Music. 11.0 (approx.), Close Down. 

LEIPZIG (386.8 mule; 4 kW .--Programme rear(' 
by Dresden (275.2 metres).-7.80 a.m., Organ Recital 
relayed from the Leipzig University Church, Selec-
tions by Professor Ernst Moller. 8.0 a.m., Morning 
Recital with Vocal and Instrumen tat Solos. 12.0 
Noon, Two Talks for Farmers. 1.0, Foreign Press 
Review and Happenings abroad, followed by Notes 
from the German Speaking Union. 4.30, Orchestral 
Concert, 5.80, Talk. ILO, Schubert Festival of the 
Dresden Academy of Singing, relayed from the 
Vereinshaussaal. Soprano Solos by Lisel von Schuch 
and Contralto Solos by Helene Jung of the Dresden 
Opera House. 9.0, Sports Notes. 9.30, Dance Magic 
relayed from Berlin. 11.80 (approx.), Close Down. 

LYONS (Radio Lyon) (291 metres) ; 1.5 kW.-7.45,, 
" Le Journal Parlé de Radio-Lyon," Press Review and 
Notes on Current Events. 8.0, Instrumental Concert: 
Artistes, Madame Ducharne (pianoforte) ; M. Camend 
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Programmes from Abroad.- 

(violin) ' • M. Testanière ('oe()); L'Invitation au 
Voyage (Charpentier). 8.0 (approx.), Close Down. 

MADRID (Union Radio), Call EAJ7 (875 metres) ; 
kW.-Programme relayed by Salamanca EAJ22 

(405 metres).-11.30 Lin., Concert by the Municipal 
Band, conducted by Sehor Villa, relayed from " El 
Retiro" (weather permitting). 2.0, Chimes and Time 
Signal. 2.5, The Station Orchestra in a programme of 
Light Music. Interlude by Luis Medina. 3.30 to 
7.0, No Transmission. 7.0, Instrumental Selections 
by the Station Sextet and Interlude by Luis Medina. 
8.80 to 10.0, No Transmission. 10.0, Chimes and Time 
Signal. 10.5, Military Band Concert. 12.0 Midnight, 
Outside Relay of Dance Music. 12.80 am. (approx.) 
(Monday), Close Down. 

MILAN, 1MI (549 metres); 7 kW.-9.80 Loi. to 
10.0 a.m., Sacred Recital with Vocalists. 11.30 a.m., 
Time Signal and Concert, by the Milan Wireless 
Quartet. 12.20 to 8.0, No Transmission. 3.0, Opening 
Signal and programme by the Radio Quintet: Signora 
A. Armagni Gennari, Soprano Solo, Serenata e Ninna 
nanna (Mariotti). 4.15, Talk for Farmers. 5.0, to 
7.25, No Transmission. 7.25,, Opening Signal and 
Current Topics. 7.35, Time Signal and Talk. 7.45, 
Sports Notes. 7.50, Relay of an opera from the Teatro 
dal Vetme. Late News Bulletin and Sports Notes 
at the end of Act 2. 10.45 (approx.), Close Down. 

XOTALA (1,880 metres) ; 30 kW.-Programme also 
for Stockholm (454.5 metres), Boden (1,190 metres), 
Gilteborg (416.5 metres), Malm5 (260.9 metres), 
Ostersund (720 metres) and Sundsvall (545.6 metres).-
10.0 a.m., Relay of Morning Service, from Stockholm. 
11.45 a.m., Weather Report and Forecast. 4.55, Relay 
of Carillon from the Stockholm Town Hall. 5.0, Relay 
of Divine Service from Stockholm. 6.15, " The Merry 
Widow," operetta by Lobar. 8.15, Late News Bulletin. 
8.30, Weather Report. 8.40, Concert. 10.0 (approx.), 
Close Down. 

MUIIICH (535.7 metres) • 4 kW.-Programme felayed 
by Augsberg (566 metres): Kaiserslautern (277.8 metres) 
and Euremburg (24L9 metres).-10.0 a.m., Relay of 
Chimes from the Town Hal. 12.5, Time Signal, 
Weather Report and Announcements on Forthcoming 
Programmes. 2.0, Programme of Music. 8.0, Reading. 
8.80, Concert. 5.0, Talk. 8.80, Wireless Review. 
7.0, Concert or Opera. 7.45, Concert by the Station 
Orchestra, under the direction of Hans Winter. 
9.5, General News Bulletin. 920, Relay of an outside 
Concert. 10.80 (approx.), Close Down. 

NAPLES, Call 1NA (888.3 metres),• 1.6 kW.-9.0 a.m., 
Morning Recital of Vocal and Instrumental Music. 
8.415, Programme for Children. 4.0, Concert of Popular 
Music with Soprano Solos. 4.30, Time Signal. 7.20, 
News Bulletin. 7.40, Time Signal. 7.45, Report of 
the Naples Harbour Authorities. 7.50, Concert by the 
Station Orchestra with Soprano Solos by Elvira 
Allano and Baritone Solos by Raffaele Aulicino. 9.0, 
Sports News. 9.55, Calendar and Programme An-
nouncements. 10.0 (approi), Close Down. 

08L_0 (411.5 metres) ' • 1.5 kW.-Programme relayed 
by fredrilusita2 (434.8 metres), Rainer (555.8 metres), 
Notodden (411 metres). Porsgrund (500 metres). 
Bekaa (448 metres).-9.0 a.rn. (approX.), Morning 
Service relayed from St. Saviour's Church. 6.15, 
Weather Report and Forecast and News from the 
Press, followed by Talk or Musical Selections. 7.0, 
Concert. 8.30, Weather Report and News from the 
Press. 8.45, Current Events. 9.0, Dance Music 
relayed from the Hotel Bristol. 10.45 (approx.), 
Close Down. 

PARIS (Ecole Supérieure), Call FPTT (458 metre'); 
0.5 k.W.-Programme relayed at Intervals by the 
following stations :-Bordeaux PTT (275 metres), 
Eiffel Tower (2,650 metre), Grenoble (416 metres), 
Lille PTT (284 metres), Limoges (285 metres), Lyons 
FIT (480 metres), KarW. lles (303 metres), Rennes 
80 metres). Toulouse PTT (260 metres).-8.0 a.m., 
General News Bulletin and Time Signal. 10.25 a.m., 
International Time Signal and Weather Forecast. 12.0 
Noon, Concert. 1.0, Economic Report. 2.0, Concert 
organised by the General Association of Wireless 
Listeners, Ballet Music from " Le Cid" (Massenet). 
2.80, Symphony Concert arranged by " Le Journal." 
4.0,.Pasdeloup Symphony Concert relayed from Théâtre 
des Champs Elysée. 8.0, Le Radio Journal de France. 
8.0, Talk arranged by the General Union of French 
Associations. 8.80, Vocal and Orchestral Concert, 
followed by Late News Bulletin, Time Signal and 
Weather Report. 10.80 (approx.), Dance Music 
relayed from the Coliseum de Paris. 12.0 Midnight 
(approx.), Close Down. 

PAR/8 (Eiffel Tower), Call FL (8,650 metres) ; 5 kW,-
7.68 a.m., Time Signal on 32.5 metres. 9.26 a.m., 
Time Signal on 2,650 metres. 7.10 to 7.20, Weather 
Report. 7.80, Le Journal Parlé par T.S.F. with talks 
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be its regular contributors: Doctor Pierre Vachet, 
Portez-vous bien; Detective Ashelbe: Police Anec-
dotes. 7.58, Time Signal on 82.5 metres. 8.0 to 9.0. 
Concert by Mario Cares and his Orchestra. 10.28, 
Time Signal on 2,650 metres. 11.15 (approx.), Close 
Down. 

PARIS (Radio LL) (370 and 60 metres) ; 1 kW.-
12.80, General News Bulletin and Talk on Current 
Events, followed by Concert, arranged by " Radio 
Liberté"; Selections by the Séringes Trio: M. 
Charles Séringes (Violin) ; Madame Mendes Guaseo 
('Cello) ; M. Edouard Flament (Piano), of the Paris 
Conservatoire. 1.0, Carillon de Fontenay. 8.0. Pro-
gramme of Dance Music, organised by" Les Etablisse-
ments Radio LI-" 

PARIS (Petit Parisien) (340.9 metres) ; 0.5 kW.-
8.46, Gramophone Records. 8.50, Talk. 8.55, News 
from the Press. 0.0, Instrumental Selections. 9.30, 
Symphony Concert, under the direction of M. Estyle, 
of the Paris Conservatoire: Second Hungarian Rhap-
sody by Liszt. 10.0, Late News Bulletin. 10.15, 
Concert of Instrumental kiosk. 11.0 (approx.), Close 
Down. 

PARIS (Radio-Paris), Call CFR (1,750 metres); 
6 kW.-8.0 a.m., General News Bulletin and Press 
Review. 12.0 Noon, Religious Address by Father 
Lhande: " Le Christ dens la banlieue," followed by 
Concert of Sacred Music and Choral Selections, arranged 
by " La Vie Catholique." 12.80, Press News. 12.45, 
Programme by the Albert Locatelli Orchestra. 4.30, 
Popular Gramophone Records, arranged by " L'In-
dustrie Musicale"; in the Interval, News from the 
Prey. 8.80, Czechoslovakian Festival: Introductory 
Speech by M. Osusky, Czechoslovakian Plenipotentiary; 
":Che Bartered Bride," by Smetana; between the 
Acts: Press Review and Late News Bulletin. 

prrigeoRmi, Call KDKA (68 and 27 metres) ; 
25 kW.- 4.0, Divine Service. 7.0, Roxy's Stroll 
Programme, 9.45, Relay of Divine Service. 11.0, 
Musical Programme. 11.30, Concert relayed from 
WIZ, New York. LO a.m. (Monday), Pro 
relaye from WJZ, New York. 1.15 a.m., tar e Collier's 

Hour. 2.15 Lm., Concert. 8.15 a.m.. Time 
Signal. 8.80 a.m. (approx.), Close Down. 

p2gme (344.8 metres) ; 1.6 kW.-0.15 a.m. to 10.45 
Lm., Relay of Morning Service from a Cathedral. 
11.0 am ., Time signal. 11.6 am., Two Talks for 
Farmers. 1165 a.m., Talk by Mr. Winiewicz. 2.15, 
Concert relayed from Warsaw. 4.20, Programme for 
Children. 6.16, " Silva Rerum," by Mr. B. Susie-
kiewicz. 8.20, Talk relayed from Warsaw. 7.15, 
Concert: Festival Programme in Celebration of the 
Tenth Anniversary of the Independence of Czecho-
slovakia ; Address by the Czechoslovakian Consul at 
Posen. 9.0, Time Signal, Weather Report and Sports 
News. 0.20, Twenty Minutes' Variety. 0.40, Outside 
Relay of Dance Music. 11.0 (approx.), Close Down. 

PRAGUE (348.9 metres) ; 5 kW.-8.0 a.m., Concert 
of Sacred Music. 10.15 am. (approx.), Programme of 
Music. 12.5, Trade Notes. 1.2.20, Announcements. 
5.0, Programme for German Listeners. 8.15 (approx.), 
Concert or Play. 9.0, Time Signal and Late News 
Bulletin. 10.15, Concert. 

RIGA (526.8 metres) ; 4 kW.-8.0 a.m., Relay of 
Church Service (in German). 9.15 am., Relay of 
Divine Service (in Latvian) from the Mara Church. 
12.0 Noon, Stories and Music for Children. 8.0, 
Concert of Popular Items, conducted by Arved Parups. 
4.0 to 8.0, Four Talks. 8.0, Concert of Orchestral 
Music with Soloists. 8.0, Weather Report and Late 
News Bulletin. 8.80, The Orchestra of the Café de 
l'Opéra in a Programme of Light Music. 10.0 (approx.), 
Close Down. 

R02111, Call 1R0 (447.8 metres) ; S kW.-9.0 a.m., 
Opening Signal. 2.5 Lm., Vocal and Instrumental 
Recital of Sacred Music. 9.45 a.m. to 18.0 Noon, No 
Transmission. 12.0 Noon, Opening Signal. 12.5 to 
1.0, Concert by the Wireless Trio. LO to 4.0, No 
Transmission. 4.0, Opening Signal. 4.5, Dance Music 
by the Orchestra at the Casinetta. 5.0 to 8.40, No 
Transmission. 8.40, Opening Signal. 8.45, Topical 
Talk. 7.0, Agricultural Talk, followed by Sports 
News and General News Bulletin. 7.45, Concert by 
the Grand Symphony Orchestra on the occasion of 
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the National Festival ; at the beginning of the Pro. 
gramme: The Italian National Anthem. 9.50, Late 
If ews Bulletin. 10.15 (approx.), Close Down. 

SCHENECTADY, Call 2XAD and 2XAF (21.98 and 
81.4 metres) ; 30 kW.-3.30, Relay of Church Service. 
8.30 to 7.0, Programme arranged by the United Radio 
Corporation. 9.0, Talk for Men, by Dr. S. Parkes 
Cadman, under the auspices of the Bedford Branch of 
the Y.M.C.A., relayed from Brooklyn, N.Y. 10.80, 
Acousticon Progranirne from New York. 11.0, The 
Stetson Parade Half-hour, relayed from Boston. Kam 
12.0 Midnight, Lehigh Programme, relayed from New 
York. 12.30 am. (Monday), Relay froni the Capitol 
Theatre, New York. 2.0 a.m., David Lawrence: Talk 
on " Our Government," relayed from Washington, D.C. 
2.15 a.m., Atwater Kent Hour, relayed from New 
York. 3.17 a.m., Experimental Transmission of 
1 elevision Signals. 3.80 am. (approx.), Close Down. 

STUTrelayedbARyFreie burg(379.757n17 metreletre1s.-410k.1W0 i.t.--MP.reprpramoxm.)e, 
Morning Recital of Music. 11.0 a.m. (approx.), 
Orchestral Concert followed by Gramophone Records. 
LO, Children's Corner. 7.30 (approx.), Concert or 
Play followed by Variety Programme and Late News 
Bulletin and Sports News. 

TOULOUSE (Radiophonie du Midi) (891 metres) ; 
3 kW.-12.20, Weather Report and Forecast and 
Local Stock Market Report. 12.45, Instrumental 
Music. LO, Carillon. 1.45, News from " Le Télé-
gramme," " L'Express" and " Le Midi Socialiste." 
8.0, Stock Exchange' Quotations from Paris and 
Prices of Cereals followed by News from the Fournier 
Agency, 8.15, Press News. 8.55, Concert arranged by 
L'Association des Commerçants Radio-Electriciens 
du Midi: Orchestral Selection, Triumphal March from 
" Sigurd Jorsalfar" (Grieg). 9.0, Carillon, 9.6, Instru-
mental Concert. 10.15, ' Le Journal sans papier" 
with News from North Africa followed by Late News 
Bulletin. 10.80 (approx,), Close Down. 

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kW.-
Programme relayed by Gras (357.1 metres), Innsbruck 
(294.1 metres), Klagenfurt (272.7 metres), and Linz 
(254.2 metres).-9.20 am., Organ Recital. 10.0 a.m., 
Concert by the Vienna Symphony Orchestra. 8.15 
(approx.), Orchestral Concert. 6.15, Instrumental 
Selections. 7.6, " Twelfth Night," Play in Five Acts 
by Shakespeare, translated by Herr Schlegel. Pro-

ducergh:t Music. 10.0 
Nüchtern, followed by Programme 

of u  10.0 (approx.), Close Down. 

VILNA (485 metres) ; 1.5 kW.-9.15 Lm., Relay of 
Service from the Vilna Cathedral. 10.56 a.m., Time 
Signal and General News Bulletin relayed from 
Warsaw. 11.5 a.m. to 6.0, Programme relayed from 
Warsaw. 11.5 a.m., Concert. LO to 2.0, Agricultural 
1 alks. 2.15, International Concert Pianoforte 
Recital by Marie Karklin of the Riga Conservatoire. 
4.20, 'lek. 4.45, Talk. 6.0, Concert. 8.20, Talk. 
7.30, Concert relayed from Warsaw. 9.0, Time 
Signal, Aviation Route Conditions, \Veather Report 
and Late News Bulletin, followed by Sports and 
Police News relayed from Warsaw. 9.80, Dance 
Music from the " Oaza " Retaurant, Warsaw. 10.80 
(approx.), Close Down. 

WARSAW (1,111 meWes); 10 kIN.-9.15 am, to 
10.45 Lm., Cathedral Service. 10.58 Lm., Time 
Signal, Aviation Report and Weather Report and 
Forecast. 11.5 Lm., Orchestral Concert. 1.0, Three 
Agricultural Talks. 2.0, Weather Report. 2.15, The 
First of a Series of International Concerts arranged by 
the Establishments for Advanced Musical Education 
in Poland in collaboration with similar institutions 
abroad. This week: Pianoforte Recital by Marie 
Karklin of the Riga Conservatoire. 4.20, Talk. 4.45. 
• Aviation Talk by G. Osinski. 5.0, Orchestral Concert. 
8.0, Notes by the Polish Horse-Breeding Association 
6.20, Talk. 7.30, Vocal and Orchestral Concert. 9.0. 
Aviation Route Conditions and Weather Report, 
9.5, Late News Bulletin. 9.20, Police and Sports News. 
9.30, Relay of Dance Music from the Oaza Restaurant. 
10.30 (approx.), Close Down. 

ZAGREB (309.2 metre); 0.7 kW.-10.30; Lm., 
Instrumental Concert. 4.0, Relay from the " Club-
Bar." Programme of Dance Music. 8.45. Wireless 
Notes. 7.0, Relay from the Zagreb National Theatre, 
" Nikola Subio Zrinjski," opera by Zajo. 

zuRien On metres) ; 1 kmr.-10.0. am., Concert 
relayed from the Capitol Theatre. 11.0 a.m., Weather 
Report and Forecast. 11.80 am., Selections by the 
Station Orchestra. 8.0, Concert by the Castellano 
Orchestra relayed from the Carlton Elite Hotel. 
6.30, Time Signal. 6.85, Religious Address. 7.0, 
Orchestral Concert. 7.30, " Request " Concert by the 
Station Orchestra including German Folk Songs to 
the Lute rendered by Hugo Frühlin of Basle. 0.0,, 
Weather Report, and Late News Bulletin. 9.30 
(approx.), Close Down. 
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A New Method of Design Based on 
By H. 

ONE of the most important, or perhaps it would 
be nearer the mark to say essential, components 
in an A.C. battery eliminator, or charger, is the 

mains transformer. The function of this device is to 
step-up, or step-down, the supply voltage to a pressure 
suitable for the immediate requirements. For example, 
in the case of H.T. battery substitutes, a voltage of 5oo 
is often required to enable a smooth D.C. output at about 
200 volts to be available for operating the receiver. For 
charging L.T. accumulators it is obviously much more 
economical to step-down the supply voltage to about 
20, or less, than rectify the high voltage and waste 
energy in heating a resistance, the only function of 
which is to prevent an excess of current passing through 
the accumulator. If the transformer is designed reason-
ably well, the energy lost in transformation will be com-
paratively small. The power taken from the supply 
mains will always equal the watts taken from the second-
ary plus the losses in the transformer; therefore, if the 
losses are kept down to the lowest possible figure, the 
bulk of the power taken from the mains will do useful 
work, and payment will not have to be made to the 
supply company for the mere pleasure of heating the 
transformer. 

Eliminator Transformers. 

The transformers used in H.T. battery eliminators are 
provided generally with two secondary windings. One 
supplies the high voltage, which, after being rectified 
and smoothed, is used as the anode potential on the 
receiving valves, and the other prov 'des the filament 
current, at a suitable voltage, for the rectifiers. In 
designing transformers for this purpose, certain liberties 
can be taken with the accepted principles of trans-
former design, but in place of a theoretical treatment 
of each governing factor, the writer considers that the 
explanation would be more readily followed by taking 
a practical case and showing, step by step, how a trans-
former can be designed to meet the requirements of 
wireless users. Although A.C. systems vary widely as 
regards voltage and frequency, the trend is towards a 
standardisation of 240 volts at 50 cycles, so this will be 
taken as being the nature of the supply in the present 
example. For lower voltages the number of turns on 
the primary winding will require adjusting. 
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Assumed Dimensions of the Iron Core. 
B. DENT. 

The device will be required to deliver an output of 
250 volts at ioo milliamps. (o.r amp.) for the anode 
supply, and 6 volts at 3 amps. for lighting the filaments 
of the rectifying valves. • The full output load in this case 
will, therefore, amount to 43 watts: (250 x o. i) + 
(6 x 3). Transformers of this output do not require an 
eláborate magnetic circuit, and it is permissible, and, 
moreover, very convenient, to employ a standard size 
of transformer lamination, which can be procured cut 
to the required size, at a moderate cost. In the present 
case the design will be weaved round one of the stan-
dard sizes of stampings made by Messrs. Jos. Sankey 
and Sons, Ltd., and listed in their catalogue as " No. 4 
Transformer Stampings." 

The Magnetic Circuit. 

In every transformer the relationship between total 
flux, frequency, and the number of turns per volt is 
represented by :-

4.44 xF x f x t • • (I) 

where f = the frequency of the supply in cycles per 
second, t -= the number of turns per volt, and F = the 
total magnetic flux in the core. 

This includes two unknown quantities, namely, the 
total flux and the number of turns per volt. However, 
one can be disposed of without much difficulty by adopt-
ing six turns per volt in the present case. This figure 
is not taken at random, but has been chosen as the 
result of some experiments conducted with various trans-
formers having a similar size of iron core, but with 
different windings. 
• The total flux can now be found by substitutirig 
known values in (1) and transposing, which gives:— 

" F = 10 4.44 x 50 x o = 75.75 kilo-lines .. (2) 

Before the cross-sectional area of iron core can be 
found, a decision must be made with regard to the 
number of lines of magnetic force which it is safe to 
crowd into one square inch of iron in the core without 
approaching too near to the saturation point. The 
number of lines in one square inch of iron is generally 
referred to as the flux density. In small transformers 
a reasonably high flux density can be adopted, but if 
this is too high it will affect other factors than the size 
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Mains Transformer Design.— 
of the core, and it is, therefore, unwise to work the iron 
too near saturation solely for the purpose of reducing the 
dimensions of the magnetic circuit. Transformer iron 
is reasonably cheap, and it will be found well worth 
while to be generous in its use. A curve showing the 
relationship between the magnetising force H and the 
flux density B is shown in Fig. r, and from this it will 
be seen that if the cross-sectional area of the core, in 
the present case, was restricted to one square inch, the 
magnetic circuit would be practically saturated. A safe 
rule to adopt is to decide on a flux density, which, from 
the B/H curve of the Sample of iron employed, shows 
a reasonably large change in the number of lines for a 
small alteration in the magnetising force, 

Correction for Insulation in Core. 

In the present case this condition will be met any-
where between 30 and 6o kilo-lines per square inch. 
Taking 50 kilo-lines as a safe figure, the cross-sectional 
area of the core is found 
by dividing the total flux 
by the flux density per 

square inch: —75 —'75 = 1.5 
5o 

square inches. As the 
whole of this space will 
not be occupied by iron, 
due to each lamination 
being insulated from adja-
cent stampings, it will be 
necessary to introduce a 
correction factor, generally 
referred to as the " iron 
space factor." In a care-
fully built-up core, about 
9 / ioths of the gross area 
consists of iron, so that 
the " iron space factor " 
can be considered as being 
0.9. Therefore, as we re-
quire 1.5 square inches of 
iron, the gross area be-
comes 1.5 x 1.65, or 
approximately i square inches. At this stage it would 
be advisable to make a scale drawing of the core; this is 
shown in Fig. 2, and from this can be obtained the 
approximate length of one turn, assuming that the wire 
will occupy the full depth of the winding space, and 
the mean length of the magnetic circuit. This informa-
tion will be required at a later stage. 
The number of turns required for the primary winding 

is found by multiplying the turns per volt by the volt-
age of the supply mains, i.e., 6 x 24o =1,44o turns. 
Similarly, the high voltage secondary winding will re-
quire (6 x 25o) + (6 x 25o) =3,000 turns. The reason that 
double the required number of turns are used is that 
full-wave rectification is legislated for, and to achieve 
this 250 volts must be applied to each anode of the 
rectifier, or to each rectifying valve if two half-wave 
rectifiers are used. The filament winding is found to 
require 36 turns. 
The next point requiting consideration is the dis-

0 - ZG 30-  40 CO 7C. tl:! 90 .CD 
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position of the coils on the core. In the case of an 
eliminator, this will contribute largely to the ease of 
smoothing the output after rectification. The coils 
should be arranged symmetrically round the primary 
whenever possible, and a good policy to adopt is to 
divide the primary and high-voltage secondary each 
into two coils of equal turns and arrange these either 
side of the filament coil, making this the centre of the 
assembly. Fig. 3 shows this diametrically, and the 
photographs illustrate the practical application of the 
theoretical arrangement. 

Attention can now be given to the choice of suitable 
sizes of wire for the coils, but first it will be necessary to 
ascertain the magnitude of the current which will prob-
ably pass through each. We know the maximum cur-
rent required from the two secondary coils, as this forms 
one of the factors in the design, but the primary current 
is an unknown quantity. It is not possible at this stage 
to determine accurately the current in the primary, but 
a sufficiently close approximation can be reached by 

assuming a reasonable effi-
ciency factor for the trans-
former and calculate the 
primary current from this. 
Measurements taken with 
a number of transformers 
built up on similar cores 
show that unless the con-
struction has been carried 
out carelessly it is possible 
always to obtain at least 75 
per cent. efficiency. Tak-
ing this as a safe estimate 
in the present case, the 
primary watts can be de-
termined by multiplying 

100 
the output watts by 

75 
loo 

Fig. 1.—B H curve for " &alloy 
Magnetising Force " H ' 

(Courtesy Jos. Sankey 6. Sons, Lid.) 

" showing relationship between 
' and flux density " B." 

thus--75 x 43 = 57 watts. 

As watts are the product 
of voltage and current, the 
latter works out at 0.24 

amperes  The size of the conductor chosen for 
, 24cij 

the primary must carry this current without introducing 
unnecessary resistance, and the wire table has been pre-
pared to facilitate this, also as a guide for those who 
have not access to this information. It will be seen that 
No. 26 S.W.G. will answer our purpose. 

Allocation of Winding Space. 

The insulation must not be overlooked, but whether 
D.C.C. or D.S.C. is to be used cannot be decided until 
some idea is gained of the available space that can be 
allotted to the primary. A sound policy to adopt is to 
divide the winding space equally between the primary 
and secondaries. Now by referring to the scale drawing 
of the core [Fig. 2 (a)] it will be seen that about two 
square inches are available for the accommodation of 
all coils. Half of this, or one square inch, can be 
allotted to the primary, and the remainder suitably pro-
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Mina Transtormer Design.-
portioned between the two secondaries. Measurement 
taken from hand-wound coils-and it is highly improb-
able that the home constructor will have any other 

MEAN LENGTH „- MEAN LENGTH - „, 
OF IRON CIRCUIT Et,' OF ONE TURN.878 

y A 

( a ) 

ilOU I 

h IhIII 
1!11iIIII UIf, 

L-1 

( b ) 

Fig. 2.-Dimensional drawings of an iron core built up from 
Sankey No. *• 4 " transformer stampings. 

means at his disposal for winding-show that if double 
silk-covered wire is used and the finished coil bound 
with thin linen tape, the copper will occupy about 2/5ths 
of the total space taken up by the coils. If D.C.C. wire 
is employed it would be advisable to regard the " copper 
space factor" as being 0.3. 
The area occupied by the conductor itself, ignoring 

for the moment covering on the wire and other inci-
dental insulation, can be found by multiplying the cross-
sectional area of the wire by the total number of turns 
comprising the primary winding. The second column 
in the table gives the area of various standard gauges 
of wire likely to be used for small transformers, and we 
find from this that the copper. in the primary winding 
will require o.00025 x 1,440=0.36 of a square inch. To 
find the gross space, this figure must be multiplied by 

5- • therefore, the primary will take up 0.36 x5-, or 0.9 
2 2 

square inch. This falls just within the allotted space, 
and agention can now be given to the two secondary 
windints. As regards the low-voltage secondary, it has 
been decided that 36 turns will be required, and as a 
current of 3 amperes has been allowed it will be seen 
from the table that No. 16 S.W.G. must be employed. 
By adopting the same procedure as in the case of the 

A 

CORE 

0 ti E 

, HALF OF 
SECONDARY 

HALF OF, 
PRIMARY 

FILAMENT 
WINDING 

HALF OF 
PRIMARY HALF OF 

SECONDARY 

Fig. 3.-Schemalic arrangement of coils on the core. 
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primary, we find that the space required for this coal 

will be 0.0032 x 36 x -5=0.3 square inch approximately. 
2 

This leaves just over half a square inch in which to 
accommodate the high-voltage secondary. 

TABLE L 

S.W.G. 
Sectional 
area in 
sq. ins. 

Turns 
1 sq. in 
D.C.C. 

Turns 
1 sq. in. 
D.S.C. 

Resistance 
in ohms per 
1,000 yds. 
at 60 °F. 

Current 
density 

1,200 amps. 
sq. in. 

38 0.000028 5,110 13,900 819.1 0.0336 36 0.000045 4,010 8,120 529.2 0.054 31 0.0000665 3,020 7,310 161.2 0.0792 32 0.00009 • 2,550 5,650 261.1 1.1092 20 0.00012 2,210 4,900 198.8 0.144 28 0.00017 1,790 3,310 139.55 0.204 26 0.00025 1,400 2,380 01.4 0.308 24 0.00038 1,043 1,600 63.2 0.468 22 0.0006 692 1,040 39 u.744 20 0.001 473 659 23.6 1.2 18 0.0018 299 384 13.27 2.16 16 0.0032 177 216 7.46 3.8 14 0.005 115 - 4.77 6.0 

Partially assembled transformer designed for an L.T. battery 
charger adopting the method discussed in this article. 

The data on which the design was based allowed for 
a possible output in this case of o.i ampere, but a little 
thought will show that a current of this magnitude will 
not flow through the whole coil. For all practical pur-
poses, we can consider the two halves of the secondary 
as being in parallel, so that each coil will carry only half 
the total current. From our table we find that No. 36 
S.W.G. wire will answer the purpose in this case, and 
the 3,000 turns will require a winding space of 

3,000 x 0.000045 x -5 (134 sq. in. Having decided on 
2 

what would appear to be suitable windings for all coils, 
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Mains Transformer D02401.— 
attention can now be given to the calculation of the 
probable losses in the transformer, thereby arriving at 
a more accurate idea of the efficiency of the device. 
The losses which have any bearing on this fall natur-
ally under two headings, that which occurs in the copper 
and those associated with the magnetic circuit. The 
copper loss, which is often referred to as the r3R loss, 
because, owing to the resistance of the conductor heat 
is generated when a current flows, is found by calculat-
ing the resistance of each coil and multiplying by the 
square of the current (in amperes). 

Why Laminated Cores are Used. 

The losses due to the magnetic circuit arise from two 
causes, namely, eddy currents and hysteresis. Since 
iron is a conductor of electricity, and the core is inter-
linked with the flux, voltages will be generated within 
the core, but these can be minimised by laminating the 
core and inserting layers of insulation. It is for this 
reason that the cores of transformers are not built up 
from solid castings. The hysteresis loss is due to the 
wasted energy in rearranging the molecules in the iron 

General Notes. 
Mr. I. A. G. Cole, 174, Broomwood 

Road, Clapham Common, S.W.11, notifies 
us that he has given up the call-sign 
2AXA, but will be pleased to stand by 
and report on tests, etc., at the following 
times :— 
Monday and Friday, 8.30-10.0 p.m. on 

41-43 metres. 

G 6WN. Owned and operated by Mr. H. V. 
Wilkins at 81, Studland Road, lianwell, 
W.7. The circuit is of the T.P.—T.G. type 
with an LS 5 valve. The station has been 
in two—way communication with amateurs 
in all parts of the world on 8 watts or less. 

when a reversal of magnetism, which accompanies every 
change in the direction of current flow, takes place. 
This loss depends largely upon the quality of the iron, 
hence the material used is always chosen with a view 
to reducing this loss to a minimum. It follows natur-
ally from the above that the practice of passing a bolt 
through holes in the four corners of the core, to hold the 
laminations together, is highly undesirable in power 
transformers, although this method of assembly is per-
missible in certain iron-cored coils used for various other 
purposes in wireless. End plates should be used if pos-
sible, or lengths of angle iron cut so that the holding 
bolts clear the core and do not short-circuit the edges. 
The iron loss will increase with the flux density, also 

the frequency, and depends also upon the weight of the 
core. It is very convenient to lump together the iron 
losses and consider them as being so many watts per lb. 
of iron in the core. All that is necessary in the present 
case is to find the volume of iron in cubic inches and 
multiply this by 0.28 to find the weight in lbs. ; the iron 
loss is then, the weight of iron multiplied by the appro-
priate value of " watts lost per lb." 

(To be concluded.) 

TRANSMITTERS' NOTES 
AND QUERIES. 

Saturday, 2.0-4.30 p:m. and 7.45-11.0 
p.m. on 41-45 and 150-160 metres. 
Sundays, 6.0 a.m.-10.0 p.m. on 20-50 

metres. 
0000 

Reception of the Airship" Graf Zeppelin." 
Conditions on the night of October 15th 

were exceptionally favourable for trans-
atlantic reception, and many listeners in 
this country were able to pick up the 
signals direct from the Graf Zeppelin 
while flying to her moorings at Lakehurst, 
New Jersey. 

r 
Wavemeters for Transmitting Stations. 
The question of suitable ,wavemeters 

for use under the new regulations is still 
awaiting a definite answer and is arousing 
considerable discussion among amateur 
transmitters. The 'Postmaster-General 
states that wavemeters of the absorption 
and heterodyne types generally cannot be 
regarded as satisfactory unless used con-
stantly in conjunction with an oscillator 
embodying a suitable "crystal. At the 
time of writing there seems much uncer-
tainty anent the " other approved type," 
as an alternative to the somewhat costly 
piezo-electric crystal, which will satisfy 
the Post Office requirements. 

Transmitters are anxiously awaiting the 
solution of the present difficulty. 

0000 

New Calbsigns and Stations Identified. 
5W13 C. A. Webb, Wilton Rd., West Hounslow, 

Middlesex. (Change of address). 
6WZ (ex 2BQK), J. McKenzie Wilkie, 102, Stanley 

St., Aberdeen. 
WEB (ex 2ACG), G. E. Jones, Tregarth, Redruth, 

Cornwall. 
2AFB S. West, 33, Regent St., Great Yarmouth, 

wishes to co-operate as far as possible with 
experimenters on the 10-metre waveband. 

New Zealand Amateurs. 

(Supplementing and correcting the list 
in the R.S.O.B. Annual for 1928.) 
IBA 
IBC 

2BB 

2BI 

2B0 

R. Taylor, 2, Fremont St., Parnell, Auckland. 
F. Mickleborough, 204, Great North Rd., 
Grey Lynn, Auckland. 

W. Hall, 65 Wright St., Wellington (Cor-
rection). 

C. Liddell, 45, Pneu Crescent, 14'0 Bay, 
Wellington (Correction). 

R. Dixon, 36, Devon St., Wellington. 

BOOKS RECEIVED. 

" The Children's Hour Annual." Stories 
and poems related in the B.B.C. Chil-
dren's Hour, by G F. Benson, Desmond 
MacCarthy, J. C. Stobart, L. du G., and 
many others, with illustrations in colour 
and in black-and-white by C. T. Night-
ingale, A. H. Watson, and other artists. 
Pp. 128. Issued by the British Broad-
casting Corporation and published by 
Partridge, London. 

0000 
" Handbook for Wireless Telegraph 

Operators" (revised in accordance with 
the Radiotelegraph Convention of Wash-
ington, 1927). Including the new " Q" 
code, abbreviations authorised, and the 
five figures to be used to indicate the 
strength of signals which will supersede 
the present " R" code. Published by 
H.M. Stationery Office, price 6d. net. 

0000 
" The Chronicle Wireless Guide" 

(sixth edition), containing constructional 
details of various sets, ranging from the 
simple crystal set to the multi-valve re-
ceiver, with articles on moving-coil loud 
speakers, amplification, H.T. supply from 
D.C. mains, and other subjects, including 
two reprints from the Manchester 
Evening C>ronicle. Published by Allied 
Newspapers, Ltd., Manchester, price 6d. 
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MODE/. D.C.18 for Direct Cor,. 200-250 ton, 
A ikerowedy efficient resedel « papule, prire 
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ADVERTISEMENTS. 2$ 

THE great factor in pure reception is a smooth, unvarying 
flow of High Tension current. 

Batteries lose power with use and, being strained, set 
up crackling, so proving that they are not ideal for High 
Tension purposes. A Clarke's " ATLAS " Battery Eliminator 
is the perfect H.T. Unit. Through this instrument comes 
the steady flow of current from your house mains in such 
fine power that your receivers' utterance keeps loud and 
clear— all the time natural and true. 
To those who value fine reception a Clarke's "ATLAS" 
Battery Eliminator is a necessity. 
The perfect insulation of the instrument and its attractive 
appearance will make it the safest and neatest component 
of your outfit. All the models are backed by the " ATLAS" 
guarantee, and the range includes types to suit all pockets. 

kefi;ÀS" 
BATTERY ELIMINATORS 

SEE THE FULL RANGE AT THE MANCHESTER RADIO 

EXHIBITION, CITY HALL. MANCHESTER. STAND 42 
Write te - day for Eliminator Brochure 

No. 32, post free. 

H. CLARKE & CO. (n'Ut) LTD., 

"Atlas" Works, Old Trafford, 
MANCHESTER. 

1100Et AUlO for Allerooating ('barrai àiiitabb 
far 200-2tr0 roll A.r. Alains, 30-120 Cern, 
Prier., freinera, one II«. N'are lier« einq Talle 
nnd ReYnittl 2 4- 17 - 8. 73-; Fooll Talcs 

Reetificat ion 

B19 Advertisements for " Tho Wircless World" are only accepte(' front firms we be/leve to be thoroughly reliable 
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HARRODS LTD 

Everything for the Wireless Enthusiast 
at HARRODS 

W
HETHER it be accessories to complete or improve an 
existing set, or whether it be the purchase of an entirely 
new model, the Wireless Enthusiast will find a wonderful 

selection from which to choose, and a range of prices to meet 
every possible need. 

HARRODS 

CABINET CONE LOUD SPEAKER 
No longer need a • Loud Speaker' 
be considered an expensive item. 

Hear Harrods wonderful new model 

awl you will be amazed that such 
volume, pure reproduction and clarity 

of tone can be obtained at so low 
a price. 

In Handsome Mahogany Cabinet, 

£1 • 12.6 12 ins. high. 

Over 600 hours' use for I Unit. 

High Tension Battery 

ELIMINATOR 
Does away with all H.T. troubles. 

Harrods Eliminator can be operated 
from any alternating current. It has 
no valves, but a special rectifying unit 
(Prov. Patent 5599/26) ; it has 7 inter-
mediate voltage tappings up to 120 
volts at zo milliamps output, and is 
guaranteed Mr 12 months. 
In two models: 

100-120 volts. 200-240 volts. 

Same Price £2.10 0 
An instructive and interesting booklet on . component parts 

will be sent free on request 

(51.0aito 1234) LONDON SW1 

Ask for the valves 
with the 

NICKEL FILAMENT. 

They cost no more 
than ordinary 

valves. 

3015 

Sergeant Nickel says— 
" I know the ropes I know the "SLOPES" 

As a wireless expert I know that slope is the biggest 
factor in valve efficiency. I know too that the 
Mazda Valves have been designed with a special 
nickel filament, to give the steeper slope which is 
surety of far better reception. Ask your dealer for 
MAZDA NICKEL FILAMENT VALVES. Use 
them and know how efficient your set can really be. 

eie)Jeg.i2e-
NICKEL FILAMENT 

VALVES 
The lit it.th n-Ilnust..n Co. Ltd. 

Mention " he II itele.13 II 0: Id: . willing to advertisers, will ensure prompt attention. 
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ley Our Special Correspondtnt. 

De-controlling the Music.—" Fultograph" Transmissions.—At the Queen's 

Relay.—Sir James Barrie and Modern Loud 

"Music Control" To Go. 
The growing flood of opinion against 

" over-control in the musical broadcasts 
of the B.B.C. has not been ineffectual, 
for I learn, from a most. reliable source, 
that "music control" is shortly to be 
abandoned. When this comes about (and 
there seems no reason for delaying the 
inevitable), we shall have the satisfac-
• tion of knowing that there is only one 
middleman instead of two. 
Somebody, of course, must be in charge 

in the control room, if only to prevent 
blasting. 

0000 
A Two Years' Experiment. 
" Music control" came in about two 

years ago; before then the engineers 
reigned supreme over everything that got 
as far as the microphone, and it is safe 
to say that they were not over-pleased 
when au intermediary appeared. Since 
then the work of music control has been 
under the direction of that polished 
musician, Mr. Stanton Jeffries whose 
talents, according to a number of people 
inside, as well as outside, Savoy Hill, 
could have been better employed in 
activities of a more constructive nature. 
It is fair to say, however, that Mr. Stan-
ton Jeffries is not always in charge of 
" control "; he has assistants ! 

0000 
A Fade-Out. 

It is unlikely that the B.B.C. decision 
on the control question will be proclaimed 
f ront the housetops. More probably 
"music control " will emulate old military 
veterans, and we shall note the change 
only via the receiver. 

0000 
Ether Pictures. 

Picture broadcasting is to begin on 
Tuesday next, October 30th. On and 
after that date, owners of picture re-
ceivers will receive their daily thrill from 
2 to 2.15 p.m. except on Sundays and 
Mondays. Only Daventry 5XX will pro-
vide the service. The B.B.C. .is not con-
cerned with the 'subjects of the pictures 
to be sent, the choice lying with the 
" Fultograph " Company, who, I under-
stand, will probably enter into special 

B 41 

Hall.—The Zeppelin 

Speakers.—Broadcasting on Armistice Day. 

agreements with the newspaper and news 
agencies for pictures of topical interest. 

Scotland Yard may provide some " Old 
Masters" of the criminal variety. 

0000 
An Evening with Sir Thomas. 

Those of us who have looked upon the 
fugue form as pretty strong meat, digest-
ible only by pleasure-shunning ascetics, 

FUTURE FEATURES. 

London and Daventry (5XX). 
OCTOBER 28TIL—Service from Manchester 

Cathedral. 
OCTOBER 29TH.—" x." a play. 
OCTOBER Zilst.—" Pence§ and Melisande," 

libretto opera. 

NOVEMBER 231).—Old Fellows Concert, re-
layed from the Queen's Ilan. 

NOVEMBER 3R».—" Saturdayitis," a revue 
by Ernest Longstaffe. • 
Daventry Experimental (5GB). 

OCTOBER 2nTn.—" Pelleas and Melisande," 
libretto opera. 

OCTOBER 30TH.—" Evening Dress Indis-
pensable," by Roland Pertwee. 

NOVEMBER 13T.—An East Midlands flour. 

Cardiff. 
NOVEMBER Ise.—A Canadian Programme. 
NOVEMBER 250.—An Australian Pro-

gramme. 

Manchester. 
NOVEMBER 3RD.—community songs from 

the Manchester Radio Exhibition. 
Glasgow. 

NOVEMBER 1sT.—A Shakespeare, Shelley 
and Rests Programme. 

Aberdeen. 
NOVEMBER 1ST.—liallowe'en Concert. 

Belfast. 
OCTOBER 28111.—" The Shepherds of the 

Delectable Mountains," founded 
upon Bunyan's " Pilgrim's Progress" 
(It. Vaughan Williams). 

OCTOBER 29111.—" The First Voyage of 
Captain Cook," written specially for 
l•roadcasting by Mungo M. Dewar. 

must have been agreeably awakened on 
October 12th, when, at the Queen's Hall, 
Sir Thomas Beecham conducted the 
B.B.C. Symphony Orchestra through 
Lord Berner's C Minor Fugue. A jolly 
affair, full of slashings and tearing and 
trumpetings; not to mention the spec-
tacle (for those of us in the Hall) of Sir 
Thomas himself, in bâtonless fury, 
mounting on wings like an eagle. 
There were times during the evening 

when the conductor's mannerisms dis-

tracted rather than helped. Not so with 
the Fugue; no sooner had the boisterous 
theme been given out than we realised 
that Sir Thomas was the theme incarnate. 
He was ft. 

0000 
The Zeppelin Relay. 
No one seems more astonished than the 

B.B.C. at the tremendous success of the 
Zeppelin relay from Lakehurst last week. 
As readers are aware, Keeton took a back 
seat on this occasion in favour of the 
spaced aerial system at Chelmsford. At 
the moment this arrangement consists of 
two groups of half-wave aerials, one 
'group being two miles distant from the 
other. The receiving hut is midway be-
tween each and is linked up by sub-
terranean cables. 

0000 
Chelmsford. 
Experiments with the spaced aerial 

system have been in progress for over a 
year, and during the whole of that time 
the engineers have concentrated on 
2XAD, which works on 21.6 metres. The 
tuning cannot be varied more than about 
1.5 metres either way! Whether we shall 
have more relays via Chelmsford is an 
open question, for I hear that Monday 
of last week gave exceptionally favour-
able conditions for the spaced aerial 
system. 

0000 
Affairs at Heston. 
At all events, there is no likelihood that 

the Keaton receiving post will disappear. 
Mr. J. A. Partridge, the amateur veteran 
who runs this little show, is busy on an 
anti-fading scheme which will employ a 
number of differently tuned short-wave 
receivers united to a common output. 
These will pick up the various American 
short-wavers which send the same pro-
gramme on different wavelengths. It is 
hoped that while fading is occurring on 
some of the wavelengths, powerful sig-
nals will be coming in on the others. Too 
good to be true? Well, we -shall see. 

0000 

Hats Off to Sir ¡ames!! 
Toe most graceful compliment ever 

paid to the loud speaker came from the 
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lips of Sir James Barrie in his maiden 
broadcast speech at Jedburgh last week. 
Referring to the "two little police-
men "—the microphones on the table 
before him—he said : " I don't know how 
they work, although I have listened once 
or twice in houses to the results, but was 
never quite sure it was not really people 
through the wall." 
This must be very cheering to Dr. 

McLachlan and others who, if rumour be 
correct, have been wandering about in a 
state of chronic melancholia ever since 
Sir Thomas Beecham made his celebrated 
' hog speech." 0000 

The Passing of the Floggery. 
There is no doubt that the dilettanti 

who have always endeavoured to belittle 
wireless are beginning to feel the present 
situation very keenly. If we are honest 
we must agree that the loud speaker of, 
say, 1923, had certain points in common 
with Sir Thomas's "hoggery." The 
squeals were there, though I doubt' 
whether it was possible then to reproduce 
the rich, full, porcine diapason which 
descends to frequencies of the order of 
forty cycles. On the programme side, 
too, we sometimes had garbage not inap-
propriate to the sty. 
But to-day things really are different. 

The reproduction can no longer be 
sneered at, and most of the critics with 
pretensions have to listen carefully to 
pick holes in the programmes. 

0000 

Last Stronghold of the Dilettanti. 
The dilettanti, however, are not vet 

beaten. They can still take you by the 
arm, haul you round to a local wireless 
shop, and say: "Listen to that, my 
lad ! " and rub their hands at the result. 
What can you do in a case like that? If 
you say the reproduction is good (when 

you know a hoggery could give it points) 
you lose your self respect; you cease to 
matter; to the intelligentsia you are dead. 
To-day the solution is simple. You 

merely haul your companion to the next 
wireless shop and stupefy him. Fifty per 
cent, of the wireless shops now give good 
demonstrations, either with coil-driven 
speakers or really good cones. But there 
remain 50 per cent. who damn wireless to 
every passer-by. They give a last foot-
hold to the dilettanti. 

0000 

A New Journal 
I hear that that well-known publishing 

firm, the British Broadcasting Corpora-
tion, will làunch another journal before 
the end of November. The probable 
name of the debutante will be The 
Listener, and it will be devoted to the 
cause of adult education via the micro-
phone. The Editor will be Mr. R. S. 
Lambert, who has been in control of this 
phase of broadcasting for some time past. 

u000 

Mr. Percy Scholes. 
Mr. Percy Scholes is " retiring " from 

the B.B.C. only in the sense that he is 
yielding up his staff appointment as 
musical advisor owing to the pressure of 
other work. He will continue his fort-
nightly criticisms of current music. 

0000 

Churches and Broadcast. Copyright. 
At first sight there is something ex-

travagant and absurd in the idea of con-
necting copyright law with the sacred 
service at the Cenotaph on November 
11th. Yet the question has arisen in con-
sequence of the desire of many Church 
ministers to introduce wireless reception 
into their services on Armistice Day to 
enable congregations to follow the pro-
ceedings at the Cenotaph. 

It happens that the music will include 

THE INVISIBLE BAND IN MOSCOW. Wireless and gramophone equipment was 
carried in this Ford van which [took part in u recent procession of young Soviet 

enthusiasts In Moscow. 

more than one copyright hymn. Several 
ministers observing this fact, have ap-
proached the B.B.C. for advice. The 
official answer is that the Corporation 
cannot accept responsibility. 
Need the ministers worry? A copy-

right prosecution as a result of repro-
ducing the Cenotaph hymns in church 
seems about the least likely thing that 
could happen. 

0000 

The Cenotaph Broadcast. 
The following times will be observed 

in the Cenotaph transmission on Armis-
tice Day :-

10.27 a.m.—Announcement from the 
studio. 

10.30 a.m.—Stations will be switched 
through to the Cenotaph. Music 
by military bands. 

10.50 a.m.—The King lays a wreath on 
the Cenotaph. Band music follows 
until 11 o'clock. 

11.0 a.m.—Chimes of Big Ben, followed 
by two minutes' silence. 

11.2 a.m.—Service at the Cenotaph, 
concluding with a procession at 
11.12 a.m. 

Church congregations who intend to 
participate in the service by wireless are 
advised to be in their places not later 
than 10.30 a.m. 

0000 

The Microphones. 
The technical arrangements at the 

Cenotaph have already been described in 
these columns. The principal micro-
phone, which will be concealed in a lec-
tern, will be connected by underground 
wires to the O.B. car in a neighbouring 
mews. Additional microphones will be 
concealed in nearby trees. 

0000 

Remembrance Festival Broadcast. 
On the evening of Armistice Day a 

Remembrance Festival will be relayed 
from the Albert Hall to 2LO, 6XX and 
all stations except 5GB, from 9.5 to 11 
p.m. Dr. Malcolm Sargent will conduct 
and the bands of the Coldstream and 
WeLsli Guards will take part. 

0000 

Dissecting a Laugh. 
What is it that makes people laugh— 

hysteria, or a genuine sense of humour? 
Mr. G. E. Wilkinson, of the English 
speech training and dramatic work at 
the City of Leeds Training College' will 
describe the various attributes of a laugh 
in a broadcast on November 3 to the 
Northern Group. 

0000 

No, We Must Draw the Line Somewhere. 
The very energetic " Press relations 

department' of the National Broadcast-
ing Company of America have sent me a 
little poem. I fancy that others have 
lied it, too, because it's printed. Never 
mind, I won't carp about that. What I 
do carp about is this :— 
" You can bother us with questions, And 

heckle us with glee— 
But please don't put those periods 
'Tween the letters NBC." 

Why, even if I were willing (which I'm 
not) to defy English usage for the sake 
of the N B.C., the printers wouldn't 
allow it! Next poem, please. 

D 42 
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A TERRITORIAL SIGNAL UN-T.. 
47th (2nd London) Divisional Signals T.A. 

EFORE introducing ourselves, our interests and 
activities to the readers of The Wireless World, 
we wish to thank the Editor for this opportunity 

of " self expression." A Territorial Signal Unit is 
partly a club of wireless and electrical enthusiasts and 
partly a school for teaching everything about electrical 
means of communication in portable form, and, of 
course, a voluntary military body. 

Divisional Signals" Defined. 

Before pursuing the subject of ourselves further many 
of you will ask " What are Divisional Signals? " You 
will most of you have heard of a division as a body of 
troops of all arms—Infantry, Artillery, Royal Engineers, 
Army Service Corps, and from time to time attached 
troops--Tanks, R.A.F. Squadrons, etc. This composite 
body is commanded and controlled by a general and his 
staff. As is the case with all .bodies, the brain requires 
a nervous system, through which it can receive infor-
mation from, and send orders to, any member of that 
body. The nervous system of a division is provided by 
divisional signals, who operate and control every means 
of communication between the " brain " and the com-
mander of every unit in the division. 
As will be seen from the analogy employed, this is a 

very important function, and, under the moving con-
ditions of war, no easy one to carry out with complete 
reliability; hence the great interest it has for those of 
us who have made a study of it. 
Every possible means of communication has to be 

employed, as any one method may break down in 

Under canvas. 

peculiar circumstances. We are therefore organised for 
rapid cable laying for telegraphy and telephony, lamp 
signalling with a lamp rather like a miniature search-
light, motor cycle despatch riding, and lastly, and most 
important of all, with . the rapid mechanisation of the 
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Army—wireless telegraphy and telephony in varions 
forms. 

We exist as a military unit to make ourselves efficient 
• in the use of these various means of communication, 
and as a club for social intercourse and exchange of 

Operating a field W,T set. 

ideas on the subjects which interest us. There is un-
limited scope for " brains " and experiment, especially 
on the wireless side, and this constitutes an important 
part of our activities. Research on wireless problems 
(and army wireless problems have quite peculiar 
features) is always proceeding, and we are encouraged 
to assist with ideas and designs and to try our new 
models. The rebuilding of our headquarters at Fulham 
House, Putney Bridge, is just beginning, and the new 
buildings will include an excellent wireless workshop 
and facilities for constructing sets to approved designs. 

• Courses of Instruction. 

Officers and non-commissioned officers are experts. 
Organised courses of instruction are run, which provide 
members with a very complete education in wireless 
telegraphy and telephony, and, of course, every other 
subject connected with military signalling. Our mem-
bers already include amateur transmitters, whose call 
signs, 5MD, 5WB, 5TV, may be familiar to you. 
They have obtained their radio knowledge in the classes 
organised at our headquarters. The radio amateur has 
done so much to help forward the advance of wire-
less, especially in short-wave working, that we feel 
certain that he would be interested to join us in the 
solution of some of the Army radio problems on .which 
we are engaged. 
During our annual camp this year a mimic battle 

including all arms, Tanks, and R.A.F. was fought, the 
communications of which were largely carried out by 
wireless with sets designed and macle by members of the 
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A Territorial Signal Una.— 
unit. We received great praise for our efforts, both 
from commanders and from the Press representatives 
who we present. 
From the above you will probably have assumed that 

there are entrance fees, subscriptions, etc., to be paid.' 
Nothing could be further from the truth. Everything 
is provided free by the Government in return for the 
fact that you devote a proportion of your spare time to 
the service of your country in the practice of a very 
interesting hobby. During the annual fortnight in camp 
(usually at the seaside) and during other training at 
Easter, etc., members are paid at varying rates accord-
ing to proficiency and rank. This pay amply covers 
your expenditure in travelling to and from headquarters 
during the remainder of the year, and in refreshing 
yourself and your friends, unless you are unduly lavish, 
after the evening's work. You are asked to pay for. 
one item only, and that item is peculiar to 47th 
divisional signals. We consider ourselves something 
rather out of the ordinary among Territorial signals, 
and we have, in consequence, a smart uniform (in 
addition to the khaki, which is 'provided free). Every-
one who joins is asked to buy this uniform within twelve 
months. The cost of the uniform is not high-4--
and payments may be spread to suit the individual. 
Not everyone is accepted, we are rather particular 

about our membership, and preference is given to those 
with real technical interest and education. On joining 
the candidate is asked to sign on for a period of four 

years, a contract from which he can be released if un-
foreseen circumstances arise. After enlistment he is 
fitted with uniform, equipment, etc., and embarks on a 
carefully planned course of instructions, designed to 
teach him the elements of soldering, riding, rifle shoot-
ing, drill and signalling. Having passed the course he 
specialises in whichever branch interests him most. 

A Spare Time Occupation. 

None of this interferes in any way with your normal 
occupation, and it will only occupy a part of your spare 
time. We only ask new members to treat their Terri-
torial service as their principal hobby. 
With the rebuilding of our headquarters about to 

begin we are looking forward to a rather chaotic period, 
but from the plans which have been approved the new 
buildings when completed will fully justify the tem-
porary inconvenience. They will include excellent club 
rooms, miniature rifle range, lecture rooms, wireless 
demonstration room and workshops. We already have 
an excellent drill hall, in which we hold dances, 
smokers, boxing, and play badminton, in addition to 
putting it to its legitimate use. Altogether we shall 
have the finest headquarters in London. 
We shall be very glad to see anyone who is interested 

and who would like further information at our head-
quarters at Fulham House, Fulham High Street, S.W.6 
(within fifty yards of Putney Bridge Station). 
Those who join may be assured of a hearty welcome 

to a cheery club of kindred spirits. 

LETTERS TO THE EDITOR. 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed to the Editor, " The Wireless World," Dorset House, Tudor Street, E.C.4, and most be accompanied by the writer's name and address. 

"WHAT DO THEY KNOW OF RADIO . . 2" 
Sir,—May I cordially endorse the wish expressed by Mr. 

D'Orsay Bell in his article entitled "What do they know of 
Radio, who only Radio know ?" which appeared in your issue 
of the 3rd inst? Namely, that you open the columns of your 
valuable journal to all matters radiographic. As your con-
tributor states, " wireless" is only a fraction of the subject, 
and its application, and I feel sure that there are many, like 
myself, who, while interested in this branch, are so chiefly, 
because they recognise the unlimited scope of the science 
generally. 
Hoping to see more such articles in the future, whether 

treated in humorous vein or otherwise. 
Beddgelert, Wales. V. DU BEDAT SMYTHE. 

5GB. 
Sir,—What is the matter with the transmission from 5C111? 

All my friends are unanimous in complaining that it is muffled, 
distorted, and altogether unsatisfactory. It is indeed a fact that 
stations like Cologne and Hilversum come through with 
astounding power and clarity, whereas our " Experimental" 
station continues to behave very much like an experiment. 

Sackville Street, W.1. E. BAYNES. 

WHOA, MONSTER ! " 
Sir,—My flippant remarks under your title of " Whoa, 

Monster !" in your issue of August 15, have raised a very useful 
point to those who are interested in reproduction of a good type 
for the small room, i.e., the question of overloading what is 
known to the trade as a " power valve." 
I am sorry that one correspondent appears to have been hurt, 

but surely that ;tt the great charm _ of your correspondence 

columns, you allow most divergent opinions to be published. 
I know of no other correspondenèe columns in which such fair-
ness to both sides is shown. I hope this impartiality on your 
part may long continue. I was pleased to see, although I 
suffered for a day or two, that when on holiday my specially 
ordered copy of IVirelem World was snapped up, because I was 
a few minutes late, by a chance customer. 
Could you not give an article for the type of listener who 

has a small room, and perhaps smaller purse? He certainly needs 
hints about overloading the last valve, although your corre-
spondent errs in assuming that I have not discovered how to 
avoid it. WM. B. \VEST. 
Deal, Kent. 

LOUD SPEAKER "ATTACK." 
Sir,—Captain Round's letter published in your issue of 

October 10th was read with interest. 
He appears to have said sufficient to establish that no loud 

speaker can truthfully reproduce transients or attack on 
account of inevitable deviations from an ideal. 
Captain Round did not deal with all the factors governing 

the situation, but his letter at least makes clear the absolute 
necessity of some such expedient as has been adopted in the 
" Ampliin Lion" to which no doubt he referred in his opening 
paragraph. 
We may look forward to great improvement in such com-

pensating means now that the attention of experienced research 
workers is directed to this quarter. 
While not quarrelling with Captain Round's doctrine that 

perfection is unattainable, I confidently predict even better 
results than have yet been achieved. M. TROUTON. 

Pall Mall, S.W.1. 
B 44 



OrTnBER 24TH, T928. THE WIRELESS WORLD ADVERTISEMENTS. 25 

E TI 
TRANSFORMERS 

AND 

"THE PENTODE TWO" 

The A.F.4 is suitable, and we recom-
mend it. Price 17/6 

The A.F.3 will improve the reproduc-
tion of the set without in-
creasing the cost. Price 25/. 

The A.F.5 is superlative and worth the 
little more to those who want 
the best. Price 30/-

- FERRANTI LTD. 
HOLLINWOOD 

LANCASHIRE 
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A FREE VALVE WITH 
EVERY CONDENSER-the most 
generous offer ever made to the Radio Public. 

We have made arrangements with the Victory Valve Co., of 
104, High Holborn, W.C.2, by which we are able to offer with 
every Voltron Condenser ordered direct from us on or 
before the 14th of November a free valve costing 3/6. 

WHAT YOU HAVE TO DO. 
Send your order for condensers direct to us together with postal 
order to cover cost of condensers and. state which type of valve 

you require (I valve per condenser). Enclose 3d. per valve to cover 
postage and extra packing required. If you require a power 
valve enclose 1/- extra to cover the extra cost. The only condi -

tion is that you enclose the names and addresses of 

two local wireless dealers. This offer only applies 
to orders sent direct to our factory at Ponders End. 
WHERE IS THE CATCH? 
There is no catch. This is a plum straightforward advertising pro-
position. We require the names and addresses of all radio dealers in 
the United Kingdom. It would cost a great deal of money and take 
a very long time to obtain such a list through normal advertising and 
we prefer to give the benefit to the Wireless User. 

GUARANTEE.—If dissatisfied with condenser or valve return to us within 7 

days of receipt for free replacement. 

DESIGNED FOR 2 VOLT. 4 VOLT. mum. 

R.C. coupling - - 
H.F. Bet, and 1st L.F. 
POWER - - - 

I 2 V H 
2 V L 
2 V P 

4 v- 14--- 
4 V L 
4 V P 

3,6 
3/6 4/6 1 

EACH 
.0003 MFD. 
.0005 Itim. VOLTRON Co. Ltd., QUEENSYVAV. PONDERS END, MIDDX. 

AGEN,3 COR .rme NORyw OF R.CL.1.0,L..ctEresNER SRyDemu. re.J.K.GsTre, 

CLOSING 

DATE 

NOV. 14, 

1928 

Pin this COUPON to your order. 

VOLTRON 
VALVE GIFT 

SCHEME. 
W.W.24 

W.H.M. 340 

00* 

Streets 

M.P.A 

se- pee tp.ee 

_teitte be vets ote- es' 
coed oeee 

.‘ 

V tie &le% 0 e11 i>> ete 

,ete‘Ce'pei 9s.eee‘%40e te-e* 

deeb e  p es' 0:t° THE DUAL INDUCTANCE SELF - ENER-
4,,, tee GISING MOVING COIL SPEAKER is the 

greatest - advance in inexpensive sound reproduction to date. 

Pe° 

WIRELESS 

4( Other M.P.A. Models 
are: The Popular Plaque 
(29/6), De Luxe Plaque, 
Table Cabinet Speaker, 
" Octroda" 8-Electrode 
Self-Contained Station-
ary Set, and the" Etha-
trope" All - Electric 
Radio Gramophone — 
"As Good as an Orches-
tra." 

THE M.P.A. WAY. 
Products to the value of 
Ls or over can be 
obtained on Hire Pur-
chase Terms for LI down. 

Although built on the moving coil principle, it has none of its 
disadvantages and will work off an ordinary 2-valve Receiver with-
out accumulators, mains connections, special valves or transformers. 
Uncannily responsive! Drums sound real I The highest notes 
come as if direct from artist or instrument. A handsomely 
polished mahogany cabinet, scientifically and attractively fretted 
both sides, gives unison to a symphonic whole. Its astonishing 

price - - 7 guineas 1 

LTD., 02, CONDUIT ST., 

AteA 
Hearin< tivatz) 
Almost Seeing 

For illustrated Literature write to Dept. 2, 

LONDON, W.1. TEL. GERRARD 0844-8* 

Mention of The Wireless World," when writing to advert:sers, will ensure prompt attention. B46 
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Some Hints for the Amateur. By " RADIOPHARE." 

LOOKING back on the Show, it seems certain that 
never before have there been so many new ideas 
to intrigue the amateur constructor. Apart from 

the array of components spread for his approval, com-
plete receivers, which in former years generally appealed 
only to non-technical listeners, now have in many cases 
points of interest that may well give food for thought 
to everyone. 

It is difficult to pick out any one detail as being of 
first importance, but the wide adoption of the plan of 
mounting edgewise condenser drums in pairs is cer-
tainly worthy of attention, although the idea is admit-
tedly not perfectly new; at least one example was shown 
in 1927. From the fact that so few manufacturers 
favour complete ganging of controls, the amateur may 
glean a warning that " single-knob tuning " still pre-
sents very real difficulties. By setting the condenser 
dials so that two of them may be rotated together by a 
single finger, we obtain the advantages of ganging over 
a narrow waveband. In operating a set of the popular 
type, with one H.F. stage and an aperiodic" aerial 
coupling, fitted with controls of this kind, the correct 
procedui e is to calibrate it on a few stations of known 
wavelength spread over the tuning scale, and, when it 
is desired to search for a transmission of which the 
corresponding adjustments are unknown, to set the 
scales at the nearest recorded setting, and then to rotate 
the two drums " in step." In spite of the observance 
of the usual precautions, it will almost invariably be 
found that perfect synchrony is only maintained over 
some 30 or 40 metres, so individual dials must be reset 
—by referring to the calibration chart—after passing 
this limit. This may at first seem rather complicated, 
but with an evening's practice the necessary knack ià 
easily acquired; one even learns subconsciously to give 
the necessary " lead " or " lag " to one of the drums 
without, ̂ ,onsulting the chart._ — - 

Pitfalls to be Avoided. 

The almost complete disappearance of the neutralised 
triode H.F. amplifier must not lead those who have 
succeeded in constructing the more highly devehVed 
sets of this type to rush blindly into modifying tir 
receivers for the screened valve; in any case, it is not 
at present an easy matter to make the conversion it? 

47 

such a way that both selectivity and sensitivity will 
be noticeably improved, while the result of a haphazard 
adaption is likely to be disappointing. 
The tendency towards the abolition of the multi-stage 

L.F. amplifier is significant; admittedly it is very often 
due solely to the use of the pentode, but examples were 
not lacking of comparatively ambitious receivers, in 
which an ordinary triode output valve is fed direct from 
the detector; this arrangement is always attractive, more 
particularly when anode current is to be supplied from 
an H.T. eliminator, in view of the fact that a single-
stage L.F. amplifier can be practically immune from 
troubles brought about by low-frequency reaction. An 
arrangement of this kind naturally requires a large 
high-frequency input to the detector, but this is easily 
obtained nowadays, by virtue of improved H.F. ampli-
fiers. While on this subject, it might be mentioned that 
the growing use of a metal framework in the construc-
tion of a receiver might well be copied by amateurs with 
some ability in the use of tools; the metal " chassis," 
if correctly designed, will automatically provide at least 
a part of the screening which is so essential with modern 
H.F. circuits. 

Modern Wave-changing Methods. 
Except for purposes of volume control, the filament 

rheostat has almost disappeared from, commercial re-
ceivers. This is probably for psychological reasons; 
•the simplification of controls by the removal of non-
essentials is likely te appeal to those who take no 
interest in technicalities. Another case in point is the 
provision of non-calibrated reaction condenser knobs. 
In matters, -uf this kind the amateur can safely be left to 
follow, Inis own desires and inclinations; it may be 
îibirifed out, however, that there can be no great objec-
tion to the fitting of controls which, while not absolutely 
essential, will on occasion confer some benefit, always 
provided that their operation is properly understood. 

In the matter of wave-range switching, the common 
and very natural fear that this aid to easy operation 
may result in an audible decrease of overall magnifica-
tion seems to be finally dispelled. Many of the new 
sets which include this refinement are capable of putting 
up an extremely fine perforinance; its application is by 
no means confined to " local station " sets. 

1 
1 
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ADIO SHOWe 
Monday, October 22nd, to Saturday, November 3rd, at the City Hall. 

1
 T might seem that coming, as it does, so soon after 
Olympia, the Radio Show at Manchester would not 
provide a great attraction nor be much more than a 

repetition of the London Exhibition. This, however, is 
not the experience of former years, for the Manchester 
Show is in several respects distinct in character, and 
attracts a number of new exhibitors. 

Apparatus Seen for the First Time. 

It will be remembered that the London Exhibition is 
organised by the Radio Manufacturers' Association of 
this country, and does not invite participation by ex-
hibitors other than those whose products are British. In 
connection with the Olympia Show we mentioned that 
certain firms well known to our readers would not be 
showing at Olympia, and that they should not be blamed 
for lack of enterprise as their absence was probably due 
to the ban on non-British exhibits. No such stipulation is 
made by the organisers at Manchester, so that here we 
have the opportunity of seeing British products alongside 
apparatus imported from abroad, and the comparison is 
naturally instructive and of great interest. 
Many of the exhibitors at Olympia are, of course, also 

taking stands at Manchester, but in addition there are 
some thirty-seven firms of importance, of which a list is 
published on the next page, who show their new 
season's products at Manchester for the first time, whilst 
experience of past years has indicated that other manu-

facturers usually make a point of reserving at least some 
new lines for Manchester instead of disclosing them all 
at Olympia first. Manchester Radio Show is organised 
by the Manchester Evening Chronicle, and has the sup-
port of the Radio Manufacturers' Association, as in pre-
vious years. 
A feature of interest in connection with the Show is 

that the exhibitors are not severely handicapped by re-
strictions, and can demonstrate loud speakers on their 
stands in the hall. It is expected that considerable interest 
will centre around the exhibit of Wireless Pictures, Ltd., 
as apparatus is being provided by the company so that 
a demonstration can be carried out at the Exhibition 
under the control of the Association of British Radio 
Societies, acting as technical advisers to the Exhibition 
authorities. This will be one of the first occasions on 
which the public has had an opportunity of seeing the 
transmission of pictures by the Fultograph system carried 
out, and the demonstrations will indicate to visitors to the 
Exhibition what may be expected when Fultograph 
picture receivers are installed in the home. 

Gramophone Demonstrations. 
Opportunity is also being given to various leading firms 

to give half-hourly demonstrations of gramophone repro-
duction by means of their own pick-up devices, with 
amplifiers and loud speakers, and this will give an oppor. 
tunity for the public to make a comparison between the 
many different types. 
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Manchester Radio Show.— 

On The Wireless World stand, which is No. 24, just 
inside the main entrance, visitors will have an oppor-
tunity of inspecting some of The Wireless World receivers 
recently produced, such as the " Megavox Three," 
" Everyman's Pentode Two," " New All-wave Four," 
" Four-valve Change-over Receiver," and the " Kilo-
Mag Four," which is described in this issue. 
The British Broadcasting Corporation, we understand, 

Arrangement of Stands In the new hall and the goner. 

The Following Firms Showing 
A.F.A. Accumulators, Ltd., (37) 

120, Tottenham Court Rd., London, 

Alphian Wireless, Ltd., (51) 
Mortimer St., London, W.1. 

Association of British Radio Societies. 

Barraclough, G. D., 
16-18, Moult St., Cross St., 

chester. 
Burgoyne Manfg. Co., Ltd., (92) 

34a, York Rd. ; King's Cross, London, 

Bush House Radio, (81) 
40, Deansgate, Manchester. 

Coranto Cabinet Co., (63) 
51, Naylor St., Hulme, Manchester. 

Crauford-Frost Wireless Products, Ltd., 
32, Alma Rd., Windsor, Berks. (113) 

Electrical Machine & Apparatus Co., (73) 
Cromford Court, Corporation St., 
Manchester. 

Epoch Radio Manufacturing Co., (103) 
53, Gracechurch St., London. E.C.3. 

Green & Co., (110) 
94-95, Hurst St., Birmingham. 

Hardies (Manchester), Ltd., (22) 
Bull's Head Yard, Corporation St., 
Manchester. 

B 49 

(115) 
(19) 

Man-

are arranging an exhibit much on the lines of that which 
they gave at Olympia, consisting principally of a series 
of tableaux illustrating music through the ages, and called 
" From B.C. to B.B.C." 
The Exhibition re-mains open until Saturday, Novem-

ber 3rd. In our issue next week we shall review the 
Exhibition as a whole, but with special reference to 
new exhibits not previously dealt with in our Olympia 
Show numbers. 

86 87 88 89 

77 78 79 80 

at Manchester were Not Exhibitors at Olympia:— 
Harlie Bros., (111) 

Balham Rd., Edmonton, London, 
N.9. 

Hirst, Ibbotson & Taylor, Ltd., (66) 
7a, Blackfriars St., Manchester. 

Holzman, Louis, (60) 
34, Kingsway, Holborn, London, 
W.C.2. 

Hughes & Co., Ltd., F. A., (28) 
204-206, Gt. Portland St., London, W. 

Kay, Ltd., P., (83) 
183, Old St., London, E.C.1. 

K.N. Electrical Products, Ltd., (107) 
87, Wardour St., London, W.1. 

Lancashire Dynamo & Motor Co., Ltd. 
Trafford Park. Manch ester. (64) 

Lichtenhurg It Jones, Ltd., (86) 
40-44, Holborn Viaduct, London, 

E.C.1. 
Lyons, Ltd., Claude, (13) 

76, Old Hall St.., Liverpool. 
Makerimport Co., (49) 

50a, Lord St., Liverpool. 
Moores & Co., John, (8) 

Ravald St. Works, Salford. 

Partridge & Wilson, (118) 
217a, Loughborough Rd., Leicester. 

Potter & Co.. Ltd., II. B., (65) 
Station Buildings, Rochdale. 

Radiovim, Ltd., , (93) 
24, The Elms, Liverpool. 

Ritherdon & Co., Ltd., (108) 
North Bridge Mills, Deansgate, 

Bolton. 
Rothermel Corporation, Ltd., 

24-26, Maddox St., London, W.I. (34) 
Scott & Co. Ltd., G. L., (102) 

Morris Co., 60-66, Rochester Row, 
London, S.W.1. 

Sheffield Magnet Co., (117) 
116-126, Broad Lane, Sheffield. 

Sifam Electrical Instrument Co., Ltd., 
Bush House, Aldwych, (85) 
London, W.C.2. 

Standard Insulator Co., Ltd., (58) 
Winsley House. Wells St., Oxford 

St., London, W.I. 
Tut ills, Ltd., (16) 

7-9, Swan St.., Manchester. 
Ward & Goldstone, Ltd., (18) 

Frederick Rd., Pendleton, Man-
chester. 

Wellworth Wireless Co., Ltd., (48) 
8, Withy Grove, Manchester. 

Wilkinson & Co., C. B., (90) 
Junction Chambers, 5a, Oldham Rd.. 

Rochdale. 
Wireless Pict (1928), Ltd., (119) 

14-16, Regent St., London, S.W.1. 
4 
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USEFUL DATA CHARTS. (No. M.) 
The Relation between Volts, Ohms and Amperes. 

.I
 .T is just over a century ago that Georg Simon Ohm, 
in the seclusion of the Jesuits' College in the ancient 
city of Cologne, pondered over the way in which a 

current of electricity passes through a metal wire and 
wrote down the results of his thought in the form which 
has ever since been known as Ohm's law, which states 
that the difference of potential between two points on a 
wire is proportional to the current flowing along the 
wire. 

Science moved slowly in those days, though current 
electricity had sprung to 
life from Galvani's dead 
frog forty y- trs before, and 
Volta's high tension bat-
teries were no novelty, yet 
the ideas of electromotive 
force and potential were 
still unborn. Current was 
supposed to have two quali-
ties, " quantity " and in-
tensity " — the same 
" quantity " of current had 
greater intensity " in a 
thin wire than in a thick 

one, since it made the thin one hotter. Ohm showed 
that the idea of intensity could be replaced by electro-
motive force, and that every wire possessed a property 
of resistance; he left three terms where he had found 
but one: he made the electrical trinity complète. 

Proof of Ohm's Law. 

It might be thought that the experiment shown 
Fig. x is a proof of Ohm's law. A volt-
meter and ammeter are connected as 
shown, and it is, of course, found that the 
ratio of volts to amperes (which gives the 
resistance R in ohms) remains the same, 
however many cells are in circuit. But 
in reading off the volts we have actually 
assumed the very law which we are try-
ing to prove—for a voltmeter is really an 
ammeter with a large concealed series re-
sistance, and the deflection of the needle 
is due to the current which passes: when 
we engrave the scale in volts, we are 
assuming Ohm's law. 
A proof can be obtained by the experiment shown in 

Fig. 2, no ammeter or voltmeter being involved. The 
difference of potential between two points is defined as 
the work done when unit charge is brought from one to 
the other point, so that when a current C flows down a 
difference of potential V the work done per second is 
vc and appears as heat: accordingly it can be 

• measured by the rate at which the thermometer read-
ing rises. The current C is proportional to the weight 
of copper deposited on the right-hand plate per second. 
Thus VC and C are measured, and it is found that, 

Fig. I. An arrangement in 
which the ratio of volts to 
amperes remains the same 
however many cells are in 

circuit. 

in 
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whatever the separate values of V and C, their ratio is 
unaltered so long as the same heater wire is used. 

Value of a Filament Resistor. 

A 2-volt 0.1-ampere valve is to be used on a 6-volt 
circuit: what size of resistor should be inserted? On 
joining the points corresponding to 2-volt and o.I am-
pere on the abac ye find that the filament resistance is 
20 ohms. To get the same current with 6 volts the abac 
indicates that 6o ohms are required. Hence the resistor 
should be 6o — 20 = 40 
ohms. 
An example involving re-

sistance-capacity amplifica 
tion is the following. Front; 
a valve characteristic curvE 
a suitable working point is 
found to be 6o volts on the 
plate, giving i mA plate cur-
rent; what plate resistance 
should be used when a H.T. 
of 150 volts is applied? On 
joining the points corre-
sponding to 6o volts and 
mA the valve resistance is 

read as 6o,000 ohms: on 
joining 150 volts to 1mA 
we find that the total resistance must be 150,000 ohms; 
hence the correct value of plate resistance is 150,00o — 
6o,000= go,000 ohms. 

Current Through Resistances in Parallel. 

Fig. 3 represents an 8-volt battery ap-
plied to resistances of 50 and 220 ohms in 
parallel. The abac gives the current 
through the first resistance as 0.Mo am-
peres and 0.0364 amperes through the 
second. Hence the total current flowing 
is the sum of these, namely, 0.196 am-
peres. 

It should be noted that Ohm's law also 
applies to A.C. If the R.M.S. volts are 
given the abac gives the answer in R.M.S. 
amps.; if peak volts are given the result 
comes out in peak values of current: the 
resistance may be due to a coil or a con-

denser without altering the law, and the impedance of a 
coil or condenser at any frequency may be found from 
previous abacs published in this journal. 
The next chart (No. 14) will show the relationship 

between watts, volts, and amperes in D.C. circuits, and 
an explanation will be given of how a coil containing 
resistance and reactance when interposed in an A.C. 
circuit causes the current to resolve itself into two com-
ponents, namely, that which is in phase and that which 
is 90° out of phase with the voltage. 

OIL BATH COPPER 
PLATING BATH 

Fig. 2. An experiment which 
proves Ohm's law. 

Fig. 3. Circuit in which two 
resistances in parallel are 
shunted across a battery of 
8 volts. The oboe shows that 
the total current flowing is 

0.196 amperes 

R. T. B. 
B 50 
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" The Wireless World" Supplies a Free Service of Technical Information. 
The Service is subject lo the rules of the Department, which an printed below; these 
must be strictly enforced, in the interest of readers themselves. A selection of 
queries of general interest is dealt with below in some cases al greater length than 

would be possible in a letter. 

Reaction Condenser Capacity. 
With reference to the article, " Building 

H.P. Transformers," in your issue 
for.October 3rd, 1 should like to know 
if the reaction windings specified are 
suitable for a control condenser of 
the conventional maximum capacity 
of 0.0001 mfd. If not, what capacity 
do you recommend? M. L. S. 

Yes; assuming that the damping in the 
circuits is normal, a condenser of 0.0001 
mfd. capacity will give sufficient control. 
There is no reason, however, why you 
should not use a larger size, and indeed, 
by doing so the rectification efficiency of 
the detector will be improved. If you 
adopt this plan, your best course is to 
remove turns from the reaction coil (a few 
at a time); your aim should be to have 
sufficient coupling for the production of 
oscillation over the whole of the .wave-
band. 

0000 

Reduced H T. Voltage. 
With reference to the " Megavox Three," 

1 should be glad to know if reason-
ably good results can be expected with 
a maximum H.T. voltage of 120, and 
if so, what alteration would be neces-
sary in the values of the various de-
coupling resistances? C. F. G. 

The receiver will function well with a 
maximum anode voltage of 120, and in-

RU LES. 

(.) Only one question (which must deal with 
a single specific point) can be answered. Letters 
must be concisely worded and headed " Infor-
mation Department" 

(2.) Queries must be written on one side of 
the paper, and diagrams drawn on a separate 
sheet. . A self-addressed stamped envelope must 
be enclosed for postal reply. 

(3.) Designs or circuit diagrams for complete 
receivers cannot be giren ; under present-day 
conditions justice cannot be done to questions 
of this kind in the course of a letter. 

(4j Practical wiring plans cannot be supplied 
or considered. 

(5.) Desigris for components such as L.P.'. 
chokes, power transformers, etc., cannot be 
supplied. 

(8.) Queries arising from the construction or 
operation of receivers must be confined to con-
structional sets described in " The Wireless 
World" or to standard manufacturers' receivers. 

Readers desiring information on matters 
beyond the scope oj the Information Depart. 
nient are invited to submit suggestions regarding 
subiecla lo be treated in future articles or 
paragraphs. 

deed with this pressure will yield suffi-
cient output for most requirements. The 
values assigned to the various feed resis-
tances are the lowest that can be used 
without running the risk of introducing 
undesirable couplings, and we would not 
recommend any alterations in this direc-
tion. 

0000 

Volume Control. 

II you consider that it would be an ad-
vantage, will you give nie a diagram 
showing how the method of volume 
control used in the " egarox 
Three" may be applied to my re-
ceiver, which consists of a reacting 
detector (capacity controlled) with re-
sistance and transformer-coupled L.F. 
amplifying stages. E. S. E. 

A volume control device is less neces-
sary in detector-L.F. sets than in those 
with H.F. amplification, for the reason 
that adjustment of reaction will generally 
cause sufficient variation in signal 

strength, except when receiving from a 
near-by station. However, the addition 
you propose is a refinement which is by 
no means without value, and the use of 
an H.F. potentiometer in the manner you 
suggest is very suitable for the receiver 
described. A skeleton diagram showing 
how it may be applied is given in Fig. 1. 

Mains or Accumulators? 
Would you recommend me to modify the 

circuit of the " Everyman Four " re-
ceiver so that H.T. and L.T. current 
could be obtained direct from D.C. 
mains; or, alternatively, would it 64 
better to use accumulator batteries 
for both purposes? C. B. C. 

The modifications necessary for convert-
ing this receiver for " all-mains" opera-
tion would be so extensive that we cannot 
recommend you to adopt this plan. It 
would be better to use accumulators, 
which as far as the H.T. battery is con-
cerned, could easily be charged from your 
D.C. mains. 

0000 

' Wood or Ebonite? 
Is there any reason why a wooden panel 

should not be used in the construction 
of the " Megacox" receiver in place 
of ebonite, which is specified/ 1 
realise that it would be necessary 
carefully to dry the wood and to var-
nish it with shellac on both sides. 

W. G. S. 
Provided the wooden panel is carefully 

prepared, there is no objection to using 
it in place of ebonite, although we should 
perhaps point out that the " one-hole fix-
ing" components do not lend them-
selves particularly well to mounting on 
wood without additional support. 

Fig. I. Controlling detector input by means of an H.F. potent'ometer. 
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MAGNAVOX Moving 
Coil Loud Speaker. 
These wonder( ul Loud 
Speakers are designed to give 
perfect reproduction. Order 
one now on our easiest of 
easy terms and enjoy radio 
music reproduced with the 
fidelity of the original while 
you are paying for your 
Magnavox. Send only 

14/8 Balance by xi 
monthly payments 

of 14,8. 
Send for details of the Magna. 
vox mounted in a beautiful 
Mahogany Cabinet. 

EKCO 
II.T. Eliminator. 
A famous product by a famous 
firm. Variable tapping o to 
rao and fixed Ito. Maximum output 
t6 ma. For A.C. Mains, rectification 

payments of 1010. 

by valve. Send on ly 
Balance in it mont hly 

oil 0 

CELESTION 
C12 Loud Speaker— 

an instrument combining handsome 
appearance with all-round efficiency. 
Send only 

13/ 

TO PERFECT RADIO  

Balance in 
r monthly instalments 

of 131 

OLDHAM D.C. CHARGER 
& IRO volt HT. Accumulator. 
The charger incorporates Westinghouse 
Metal Reaitier under licence. Safety first-
prevents overload. The Accumulator is 
one of the finest !glade. Send only 

10/10 - r triontilaynienes:Iments 
of 10 10 

ALL YOUR RADIO NEEDS ON EASY TERRIS. 
Send a not of your requirements for a quotation by return. 
Expert technical service and advice free of charge. 

" Megavox III." 
Build this remarkable receiver out of income. 
Complete kit of components, including drilled panel monthly pay-
and cabinet. 

25 Balance by r 

Send only merits of u, -. 
Write. for 

MARCONÏPHONE 
Moving Coil Loud Speaker. 
The latest addition to the range of 
Moving Coil Loud Speakers bears the 
famous name Marconiphone—in itself 
a guarantee of quality. • Bend only 

Balance •in ri 
ni o n t li 1 y payinctits 

of II 7 
11/7 

Console Loud Speaker 
Cabinet. 

Handsome polished Col isole Cabinet in 
mahogany, dark oak or golden oak, in-
cluding bailie board. Send 813 

only 
isaiance by ri monthly 

payineits of 8,1. 

We are cxhibiting at Manchester Radio Eithib:tion 22 Oct.- 3 Nov. 

PETO.SCOTT CO., LTD., 
77, CIT1 ROAD, LONDON, E.C.I. 
62, If IGH HOLBORN, LONDON. W.C.I. 

Clerkeowell 8408. Chancery 8208. 
Write, call or 'phone for everything radio 

Ultra Double Action 
Air Column Lou 1 

Speaker. 
1 his Mud speaker automati-
cally segregates high notes 
from low notes. Two distirn t 
units in the one loud speak r. 
Perfect reproduction over the 
whole range. Full details of 
various models in our big list 
Standard model. Send only 

Balance by r r 
monthly payments 

of 8:3. 8/3 
Amplion Lion 
Loud Speaker. 

Another new loud speaker 
which created a sensation 

at the Olympia Show. Marvellous re-
production of all frequencies. All 
models available. For the chassi• 
otdy, sénd only 

I1 '" Mantel al.r3 ir i; e or"  th h 
11 

Regentone Mains Units 
Comprehensive range of dependable 
Units for A.C. and D.C. Mains. 
Write for full particulars. 

POST THIS COUPON 

for our Big List 

Full ch tails of everything Radio on 
Easy Terms, please. 

5.-U1   

STREET 

TOWN 

W.W.24 tO 

6 tog 

CARBORUNDUM GRID LEAKS 
ANODE RESISTANCES • R.C.C. UNIT 

SEE US AT MANCHESTER 

THE POPULARITY OF 
CARBORUNDUM RESISTANCES & GRID LEAKS 
is due to the wonderful purity of tone they give. Another 
reason Is that they are practically indestructible. Experimenters 
have tried to burn them out by applying as much as 850 volts, 
but they failed to do so. For purity they are unrivalled, and 
the price is only that of other makes. 

Banish that troublesome crackle in your set by fitting these 
unique resistances. In all values from 2,500 ohms to 7 megohms. 
PRICE 2/6. 

The CARBORUNDUM R.C.C. UNIT embodies all the above 
features and is now reduced to 7/6. 

CARBORUNDUM PERMANENT DETECTOR, 3... 
CARBORUNDUM STABILISING DETECTOR UNI T, 
complete with cell, 12/11. 

If your dealer is unable to supply you, send us his name on a 
postcard and state your requirements. The goods will be 
despatched by return of post PER C.O.D. 

THE CARBORUNDUM COMPANY LTD. 
TRAFFORD PARK, MANCHESTER. 

553 Advertisements for The Wireless World"' are only accepted from firms we believe to be thoroughly reliable. 
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THE HEART 
OF A SIMPLER SET' 

'T HE " TONATUNA " is the very heart of to-day's ideal receiver, giving as it does 
maximum efficiency with the utmost simplicity. 
The "TONATUNA" repiaces troublesome 
coils, and the Auto-coupled coil gives increased 
selectivity, increasing number of stations 
received. A handsome 4" dial allows of most 
accurate possible adjustment of reaction, and 
the centre knob is a handy wave-change switch 
—just turn the knob for either short or long 
waves. Range is from 240 to 520 metres and 
1,100 to 2,000 metres using a '0005 variable 
condenser. 
The "TONATUNA " is unique in being the ONLY 
Tuner wound on a 16-rib Bakelite former, making it the 
most efficient Tuner on the market and is the secret of 
the wonderful results obtained. 
The "TONATUNA " is easily fitted in any receiver, 

only one hole being required. 

Price 21? 
Fut instructions for building a specially 

gmg designed Three-Valve Set, easily controlled 
I"' by any member of your family, are packed 

with every '' TONATUNA." 

I!, ,I. ! ! ., 1,-` t,,k, write direct giving id, name awl a Idreas. 

THE TONEX CO., 
WALKEF' STREET. BLACKPOOL, LANCS. 

The 
SECRET OF 

PERFECT CONTACT 
Look at the section of the Benjamin 
Vffirol der ; note the anti-micro'-
phonic springs, the coils of which 
form the sockets for the valve legs; 
see how these springs are free to 
take up any lateral irregularity in 
the spacing of the valve pins, and 
how from contact point to terminal 
is one jointless piece of metal. 
Then you will realise why the 
Vibrolder is the most efficient 
valve holder on the market— 
because it embodies the Secret of 
Perfect Contact, 

Price 1'6 

Electric Limited, Brantwood Works, 

TOTTENHAM LONDON N.I7. 

Loewe Radio Resistances never vary. They eliminate crackling 
noises and " false fading." Current up to 'to watt carried without 
appreciable beating or change of resistance value. Elements 
independent of applied voltage. Perfectly homogeneous. Values 
available from to,000 oluns to to mcgolims. Retail price  26 
Loewe Radio Condensers safeguard against losses. Dielectric value 
'20,000 mcgohnis. T,ted under potential of goo volts A.C. Valises 
available from '0002 M.F. to '005 M.F. 
Retail price, '0002 to 'nom M.F.  li3 

002 tO 'oo5 M  F   18 

RESISTANCES & CONDENSERS 
THE LOEWE RADIO COMPANY, LTD., 

4 Fountayne Road, Tottenham, London, N.15. 
'Phone: Tottenham 2076. 

rir " The [Fireless when unitinp to advertisers, will ensure prompt attention. It 54 
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in For t lie new Mul-
""• lard Master s 

Three Star 1 I/0 

gr Kit for the Six-
Sixty Great 
Mystery", 
eceiyer 

You want a well-made Transformer at a 
reasonable price, that gives you really 
first-class performance. You want a D.X. 

3: 1 8 ,_ Transformer. 

2: 0 It is laboratory designed; it is wound on our 
°/ own special machinery and carefully and 

1: 1 - 10,/- soundly finished. 

25 :1 12,,_ Note: The secondary is in two parts, one 
on either side of the primary. 

We invite you to inspect one and to listen to 
one. You will then agree that for value the 
D.X. Transformer is unequalled. 

May we send you also particulars of the 
famous D.X. Standard and short wave coils? 

D. X. COILS LTD., LONDON, E.8. 

..1DVERTISEMENTS. 29 

Consider First— 
the Volume Control 

Care must be taken to choose 
Volume Controls that give longest 
trouble-free service—a type that 
will not introduce noise to interfere 
with quality of reception after a 
short period of service. 
Centralab Volume Controls have 
a patented rocking disc contact 
that eliminates all wear on the 
resistance material. This feature 
adds to the smoothness of opera-
tion, because a spring pleasure arm 

rides smoothly on the disc and NOT on the resistance. Bushing 
and shaft are thoroughly insulated from the current-carrying 
parts. This simpiMes mounting on metal panel or sub-base 
and eliminates any hand capacity when the volume control 
is in a critical circuit. Full variation of resistance is obtained in 
a single turn of le knob. 
Centralab has carefully studied every volume control circuit 
and has built up tapers of resistance that for each application 
assure a control that smoothly and gradua lly varies volume 
from whisper to maximum. 
The specific circuit in which each of these units is used is 
outlined in the Centralab Circuit Booklet. Write for your copy 
to-day—it's free ! 

THE ROTHERMEL CORPORATION 
LTD., 

24-26, MAI)DOX STREET, W.1. 
'Phone, : Mayfair 0578-9, 4286. Telegrams: Rotherrnel, Wesdo, London: 

DUPLEX CONTROL 

CONDENSERS 
These Components will arouse the 
enthusiasm of every radio expert. 

Prices 

•01105 28 - 
.11003 .27 - 

Enloy the well - known qualities et the 
"Simplicon" range. including "That Floating 
Feeling." and map the benefit ol accuracy and 
ex pert workmanship. 

The Control le the Drum type 
so much in favour. with 
Direct and Slow Notioo dials 
tor the simultaneous tuning 
of two circuits. They can 
be perfectly screened between 
the operating knobs. The 
Panel Plate,. as with ose 
Single Model, are available 
in various finishes. 

Rim gliran" Condenems and Controla 
ore +fondant in many morld-famout 
Itreri mr. and represent the highest grad. 
and .vnii ellicient obtainable. May roe 
cant! yrnidraeriytme Liai? "Stmplieolt” 
Condenarrs and Controls off told by 
all good (lam dealer,. 

WILLIAMS dt MOFFAT LTD. 
RADIO DEPT., LADYPOOL RD., SPARKBROOK, BIRMINGHAM 

855 Advertisements for The Wireless World" are only accepted from firms we believe to he thoroughly reliable 
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plat 
tvittete 

The Heart of the Set. 
Regular transmission of current, steady, smooth 
response to the extra demand, no " murmurs," 
these are the qualities which make these 
batteries with the sturdy, extra-thick plates 
the Premier Batteries for Wireless Sets. Ask 
your dealer; or write for detailed list to 

PREMIER 
Accumulator Co. (1921) Ltd. 

NORTHAMPTON. 
held .189à. 

Ex-Ten Type 
Premier Battery 

as illustrated, for low-
tension supply, are 

built specially with 
larger plates to give 
greater capacity. 

London: 

53, Victoria St., 
S.W. 

Z-Type Premier 
High-Tension 

Battery 

is a distinct advance in 
radio efficiency and 
economy. It allows of 
critical H.T. adjustment 
by means of 2-volt 
tappings and is hand-
somely housed in polished 
teak crate. 

Glasgow: 

149, St. Vincent 
Street. 

perfAxoLIN ANELS AND FORMERS roi' 
ect insulation & better appearance 

PANELS Mahogany, Natural Brown, or Black finish. 
/" thick, ¡cl. per sq. inch. tr' thick, el. per sq. inch. 

COIL FORMERS t Prices on application. 
" EMPIRE" VARNISHED INSULATING TUBING in all 
diainett.rs. Distributor*: 

WRIGHT & INEAIRE LTID. 
740, High Road, Tottenham, N.11. 

'Phone Nos.: Tortenham 9847 é 3848. 
Sole Manufacturers • 

1, THE MICANITE 6c INSULATORS.' CO., LTD., 
Empire Works, Blackhorse Lane, Walthamstow, E.17. 

A.M.I.A.E. 
A.M.I.C.E. 
A.M. I. E.E. 
A. P.1. I. MECHE. 

A BOOK YOU MUST NOT MISS 
" ENGINEERING OPPORTUNITIES" le the most complete handbook on Engineering 
Examinations and Courses ever produced. It show. the exact requirements of all Examinations. 
and outline. over 60 Engineering Diploma Courses. We opecialise In quickly preparing 
Candidates by home atudy for Engineering Exams., Including C & 
A.ILLXech.E.. A.M.I.C.E., etc. WE ALONE GUARANTEE—" NO PASS—NO FEB." 

Up-to.datc Electrical Courses In Power. insiallat=i. Irritation. Telephony. TelelitoPhY. Window 
.to., and in all branches of Mechanical. Civil and Motor Engineering. This book should be 
in your hands — It lo a [nine et valuable ledurmatiiin and advice. We oiler It FREE. Write for 
your copy now, stating branch or Exam. which is of most interest. 
&ALA Institute a Engineering Technology. 387, Shakespeare House, Leicester Sq., London, W.C.2 

THE FAIVIOLS\  

ORIGINAL BECOL 

LOW LOSS FORMER. 
GOLD MEDAL AND FIRST FOUR PRIZES. 

Made in sizes r• up to 4' outside diameters, in lengths up to 

Look for  7 rode Mirk and refuse imstaitons. 

THE FINLESS FORMER ak BASE. Foolproof. 
Either 4 or 6 contact. 

Send for copy of Becol Handbook on Wireless Circuits, general data and 
Illustrations of coil windings. Price 4d. Post Free. 

THE BRITISH EBONITE CO., Ltd., »moll, London, W.7, 

r— INDOOR AERIALS 
GOLTO NE 

" ENHitiiSA " 
z2 feet long, superior 
to other indoor aerials 
of double its length. 
Stocke held at London 
Depot, 5 it 6, Eden Elt., 
Hampstead Rd., N.W. 

Made up of 96 plaited silver, wires. (lives better results than a 
frame aerial. Light, flexible and eiliclent. Price Pt- each. From 
all best Radio Stoma. Rein« subeUtutee. 
frsdl pwrUculars with catalogue on request. 

7hehand_Mlue ki• handy people 
Made in three.Strengths:-Extra and 
Standard inTms from 2ozs. to lib, and 
_  CROID Na 3 in Tubes. 
OBT.AINABLE EVERYWHERE 
Yhe Improved Liquid, (-rives Co.,Ltd., 
Imperial. House. Kingsway.Ietuton,wm. 

" The Wireless World" 

EVERYMAN FOUR 
32—page BOOKLET. By W. JAMES 

This booklet contains full constructional 
details for a remarkably efficient " Two-
Control " Receiver, for long or short waves. 
The " Everyman Four" is very sensitive, and 
has a high degree of selectivity. The set is 
easily built and very simple in operation. 

Price 1/2 post free. 
From the offices of "THE WIRELESS WORLD," 

Dorset House, Tudor Street, London. E.C.s. 

so.e..6o 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. B56 
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MISCELLANEOUS 
NOTICES. 

THE CHARGE FOR ADVERTISEMENT'S in these 
columns is: 

12 words or less. 1,- and id. for every 
additional word, e.g.. 18 words, 1/0; 24 words. 2,-. 

Maine and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contract n placed in advance, and in the absence of fresh 
instructions the entire" copy" is repeated from the 
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive. 10;,, ; 52 consecutive. 15%. 

ADVERTISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING (Previous 
to date of issue) at the Head Offices of " The Wireless 
World," Dorset House, Tudor Street, London, E.C.4, or 
on WEDNESDAY MORNING at the Branch Offices, 
19, Hertford Street, Coventry; Guildhall Buildinrs, 
Navigation Street, Birmingham; 280, Deansgate, Man-
chester. 

Advertisements that arrive too late for a particular 
issue will automatically be inserted in the follown.g issue 
unless accompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made — payable to LLIFFE 
Re. SONS Ltd., and crossed Treasury Notes  
being untraceable if lost in transit, should not be sent as 
remittances.  

All letters relating to advertisements should quote the 
number which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

The proprietors are not responsible for clerical or printers' 
errors, although every care is taken to avoid mistakes. 

NUMBERED ADDRESSES. 
For the convenience of private ad vertisers,letters may be 

addressed to numbers at "1 ne Wireless World" Office. 
When this is desired, the sum of 26, to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must Include the 
words Box 000, eie " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. 000, c/o "The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Bat No, advertisements are warned against sending   
remittance through the post except in registered envelopes ; 
in all such cases the use ol the Deposit System is recommended, 
and the envelope should Le clearly marked "Deposit 
Department." 

wor neosrr SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit System. li the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, during which 

time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return Lite 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £ro, a deposit fee of is charged ; on 
transactions over Izo and under £50, the fee is 2/6; over 
Cyr, sin All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Iliffe & Sons 
Limi ted. 

THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS, 

A Service to our Readers. 
We have made an arrangement with the Patentees 

whereby readers who wish to dispose of a borne-constructed 
receiver not licensed under the patents made use of, can 
license the set by means of the Deposit System referred to 
above. 

The person desiring to sell, in sending us particulars for 
his advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers. 

If the purchaser is satisfied with his purchase, the stun 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
" The Wireless World" to the owners of the patents 
concerned, and a certificate will be handed on to the 
purchaser of the set. 

SPEC:AL NOTE. 
Readers who reply to advertisements and receive no 

answer to their enquiries are requested to regard the 
silence as an indication that the goods advertised have 
already been disposed of. Advertisers often receive so 
many enquiries that it is quite impossible to reply to 
each one by post 
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SUPERIORITY 

SEND FOR 
LIST. 

ADVERTISEMENTS, 
ALL WIRELESS 

WORLD COILS 

" The Original 

a/ „ E G AVO X COILS 
B.B.C. with base, 21s. 
Long Wave - 14s. 

On the Only S'pecified Formers. 

"PENTODE TWO" 
Coils, 7s. set. Panel, 61. Terminal Strip, 2s. 

J.Wire1essCo 
a 8t 3 Athelstane Mews, 'Phone: 

Stroud Green Road, N.4. Mountview 1695 

' 

RELIABILITY 
WIRELESS GUIDE 

Ssnd for en Edition 17o, T999, Ws 
FREE. See also specimen range 
of Good Values in Miscellaneous 
Columns. 

Trade .applied. 

J • H 'TAYLOR ù CO. 
2•R"IDIO .0U5C 

Macautav 3, HUODCR.5•ICLD 

The little cells that satisfy. 
Eton Primary H.T. Battery. Pl. Porous Pot 
Cells. SI and S2 Sae Cells. All complete. 

1-cell ...cell 12-cell 30-cell 
PI 13)d. .. 33 .. 59 • • 14. 
Si 6d. .. •. 53 .. 121. 
S2 4}(1. . • 2/0 . • 310 .. 90 

Send I d. stomp for booklet giving full 
particulars to r-
THE ETON GLASS BATTERY CO, 
46 St. Mary's Road, LEYTON, E.10. 

is evident in finish, accuracy, and 
carefully thought out details, but when 
you compare results and read our 

testimonials, 

the ARPO 
bas no com-
petitors. 

PRICES 
250 v. *1 amp. 
£5 . O . 
6 v. 337 amp. 
£5 . O . 

v. 1'8 amp. 
£4 . 10 . 

Parts complete 
in every way. I 

A CHILD CAN ASSEMBLE 

E. ARNOLD POCHIN & BROS., 
Trafford Park, Manchester. 

World are 

RECEIVERS FOR SALE. 

VOUR New Set or Your Repairs.-Consult P. D. 
-L Armitage, 17, St. Domingo Grove, Everton, Liver-
pool. 

tss22 
LEXANDER Bf.ACK, The Wireless Doctor. 

£-L. specialises in qualitv reproduction. Details under 
M iscellaneous. [9748 

ARAD and MORRIS, Ltd., for mains sets and corn• 
portents, the mains pioneers in 1924 .• 28 London 

M hospitals are equipped with Read and orris mains 
set, using no batteries; some of these sets have net 
even required their doors unlocking for over two 
cars-juet a switch on the wall used, nothing idea 

touched. Single sets supply over 800 pairs phones 
and loud-speakers. Abroad one of our mains sets 
functions in a government hospital 600 miles from 
the nearest broadcasting station. 
-DEAD and MORRIS, Ltd.-2-valve set for D.C. 
-Le. mains from £14; A.C. sets from £18. 
READ and MORRIS Ltd.-11.T. eliminators for 

RC. mains, £4; for A.C. mains, £7/10; &Ind. 
nator transformers horn 16/6; full wave rectifying 
valves, 10('-. 

. READ and MORRIS, Ltd.-Why use accumulators 
if A.C. mains are available/ The Longton 

unit is a complete substitute at negligible rest, always 
ready, valve rectifier, no batteries, gives 1.2 amp] at 2, 4, or 6 volta, arid operates any set; new (eke. 
£6/15. 

'DEAD and MORRIS, Ltd., for electrolytic conden• 
sers; we use them, have used them for 3 years. 

,ainid and dry; we test them all, but find Longtou 
the best, capacity approximately 1,800 M.F., non-
liquid; price 12/6, as used in the famous L.T. unit. 
1)EAD and MORRIS, Ltd., for moving coil loud-
-Lt. speakers; delivery from stock; also mains-operated receivers and amplifiers for same. Demonstrations 
continually, service always. 

It and MORRIS, Ltd., undertake the design 
Ai, and construction of any type of radio apparatus. 
We make for the individual and guarantee resulta. It will pay you we ll to consult us before buying else-
where. 

READ and MORRIS, Ltd., have second-hand sets. 
best makers only; Burndept, Marconi, etc., at 

Junk prices. 

DEAD and MORRIS, Ltd., 31, Eastcastle St. (facing 
.11. back of Waring and Gillow's1, Oxford Bt., W. 

IVRY Use Batteries?-Send for our 3-valve receiver [1155 

VT for mains, it costs no more to run than 
an ordinary 25 c.p electric lamp; test it thoroughly 
in your own home, and in the unlikely event of your 
being dissatisfied, return it carriage paid and we will 
refund money; the price, complete with valves and Marconiplione cone speaker, ready to switch on, is 

£18/15.-R. H. Wright, Jesty's Av., Broadway mouth, , Way. 
[1183 

MEW Cossor Melody 3Iaker, complete kit parts, in-
-LI eluding valves and cabinet, in sealed carton; 
£7/15; poet free; assembled and wired ready tor use: 
royalty only extra; part exchange if required.-0. A. 
Ryall, 182, Kennington Rd., London. [1261 

-RECEIVERS Constructed to Any Published Design, 
and guaranteed for 12 ruonths.-A. R Brown, 

39, Azof St., East Greenwich, L melon, 8.E.10. 11275 
STIRLING Threefiex, £4, practically new, in hand. 

some teak case; also Western Electric 3-valve 
amplifier, £4, operates loud-speaker from crystal or 
other receiver.- Wyless, 123, Ilanipstcad Way, Golders 
Green. 

[1407 
e, -VALVE Raleigh, less cabinet, components all first 

class make, k .B.C. and L.W. Colvern coils, 
Mollard 6-volt valves and spare; demonstration ; price, 
including royalties (' W.W." deposit system) £14. 
Box 8546, c/o The Wireless World. [1406 

MELODY Maker 3-valve Receiver, equal to new, 
Litzendraht coils, complete with cabinet, new 

valves, batteries; bargain, £5.-Pearce, Warren House, 
Meaford, Stone, Staffs. [1402 

BRITISII RADIO CORPORATION, War-bridge. 
-Latest pattern 5-valve long range receiver ein. 

playing 2 s' cerned ILE. valves, brand new, will lie 
sent carriage paid; £15; original valves included.-
Box 8547, c/o The Wirelcsa World. [1400 

VERYMAN Portable, medium waves only, induil• 
'4 log valves and batteries, no 'phones or case, ea. 

',client receiver; £3.-Robertson, College Gate House, 
Bury St. Edmunds. [1391 

BURNDEPT Ethoplione Power Amplifier, fitted 
Ferranti A.F.5 transformer; cost £12, for sale, 

as new, £2/10, bargain: suit moving coil speaker.-
13. O. Priestley, 46, Glasslyn Rd., Crouch End, 14.2. 

[1390 
MARCONIPHONE Super Eight Super-Heterodyne 

Receiver, complete with torus accumulator, and 
Marconi 11.0.2 11.T. unit, 100.2'50 volts, 1928 set, 
in absolutely new condition throughout. Cost £71; 
will accept £50.-Any test given.-Y., 28, Church 
St., Epsom, Surrey. [1392 

9-VALVE Set, best components. Mollard valves, all 
batteries, coils, perfect rondition; £4/4; callers 

after 7 p.m.-W. (1., 17, Sutherland Place, Pimlico, 
s.W.1. 11411 

only accepted from firms we believe to be thoroughly reliable. 
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THE HEAD OF A 

BELLING-LEE 
TERMINAL 
CANNOT 

cl 

T
HE unique advantages of 
Belling-Lee insulated ter-
minals are world famous, 

but probably the most important 
feature of these perfect terminals 
from the constructor's point of 
view is that the Head cannot come 
off. We all know the danger of 
exchanging heads of terminals, 
and Belling-Lee designers have 
successfully nullified this danger. 
Fit Belling-Lee to your Receiver 

and relieve yourself of worry. 
These world-famous terminals 
are available at competitive 
prices, and are guaranteed to 
give absolute satisfaction. 

NEW REDUCED PRICES: 
Type "B." Standard large 

insulated model. Polished 
black bakelile. 6d. each. 

Type "M." As type " B," but 
with only the engraved top 
insulated. Rest nickel-plated 
brass. ind. each. 

Type "R." Low-priced model 
with rotating name. 8d. each 

BELLING-LEE 
TERMINALS 

SPECIFIED FOR THE 
MULLARD STAR CIRCUITS. 

Belling & Lee, Ltd., Queensway Works, 
Ponders End, Middlesex. 

Receivers for Sale—Could. 

M ARCONI 82, with frame aerial and valves, £25; 
Marconi 81 (Straight Eight), with valves, 

£17/10. 
ITENDEPT IV, with valves and coils, shop 
soiled; only £12. W ESTERN ELECTRIC Amplifier, with valves; 501-; 
all In good order and carnage paid.—James 

Scott and Co.. Radio Engineers, Dunfermline. [0207 

SIIEFFIELD.—The "New Cosset." can be heard 
at IIillsboro's Leading Radio Depot, 341, 

Middlewood Rd. [1393 

STEREOPIIONIC Receiver, the same used for demon-stration at West Kensington Gardens during 
Olympia week, for the last word in reproduction, con-
sisting of screened and neutralised ILF. anode bend 
detector, and 2 stages of L.P. will; my special 
coupling, switch for high and low waves, switch for 
gramophone or wireless, scratch filter and tone con-
trol, in suitable cabinet; price £32; valves, royalties, 
and accessories extra as required.—N. Bonavia-Hunt, 
96, Broadhurst Gardens, 14.W.6.. [1420 

00SSOR Melody Maker Kit 20/, completed 22/6. 
balance by easy instalments; any other set or 

equipment supplied on terms.—Write for estimate, 
Oakley, deferred payment specialist; below. 

MONOTUNE 3.—The 40 station, 3 valve, single tun-
ing receiver by Allinson; particulars free; com-

plete constructional envelope, 1 / 2.—Oakley. 43, Carle-
ton Rd., London, 5.7. [1421 

QIMMONDS BROS.—Reeelvers constructed to any 
s.7- published design or to your individual require-
ments, guaranteed. workmanship, repairs, reconstrue• 
lions, overhauls. modernisations.—Shireland Rd., Smeth-
wick. 19691 

ViTIRELESS is a Fascinating Subject, but makes 
V f heavy demands upon the purses of its devotees. 

For ..te who is determined to keep abreast of the 
times, there are always new components to be bought, 
'mil sets and loud-speakers to be superseded. 
AT the Same Time, the would-be buyer is often 

2""A' deterred from buying because he knows that there 
will be still one more piece of apparatus left on his 
hands, to add to those already in the junk box. 
WE Have Opportunities of disposing of semi obsolete 
1' V apparatus to those who are not fortunate enough 
to be able to afford the latest type, and will take 
such apparatus or components, providing they are in 
saleable condition, in part exchange for any new set, 
loud-speaker or component required. 
A LL We Ask is that You should Send Along a List 

.(1. of Your Old Apparatus, together With your new 
requirements, or, better still, send the apparatus to 
us to inspect, when we will make you a fair offer. 

You Approve of this You can Send Your Remit-
tance for the balance, and we will forward the 

apparatus required; if you have sent your old appara-
tus and you do not approve of our offer, we will return 
carriage paid. 
rr HE Principal o! this Firm, who has been a pro-

fessional wireless engineer since 1910, and has 
been manager for the Sterling Telephone Co., radio 
expert to the General Electric Co. and Chairman of 
the Technical Committee of the biational Association 
o! Radio Manufacturers, will willingly give advice to 
those who are desirous of purchasing apparatus; we are 
entirely unbiased, and will recommend the hest ap-
paratus for your particular purpose; you save money 
by having genuine expert advice. 
TION'T Forget We Will Take Your Old Receiver or 

Components its Part Exchange. 
‘ATE Will Also Build Any Seta to Specification (Mar-
l', coat Royalties payable), and instal anywhere in 

the British Isles; sets modernised; send for estimate.— 
Scientific Development Cu., 51, Fishergate, Preston. 
Tel.: 1364. [0226 

L ABORATORY Constructed Elstree Six Receiver, less 
- valves, brand new condition, whiled mahogany, 
all components, author's specification, splendid reception, 
30 stations with ease, calibrated chart, 50 stations; 
owner will per.onally deliver; guaranteed perfect; offers. 
—Saddineton 93, Manchester Rd., Chorlton, Manche,- 
ter. [1461 

MODERN 3-valve Set, transformer coupled in oak 
-LY-L table cabinet, £3110; or with complete accessories, 
including cabinet cone speaker, £7.-14, Colin Rd.. 
Luton. [1460 

PHILIPS New 3-valve Set, fitted with screened grid 
9- and pentode valves, list £15, sell 12 guineas; 
new Coss« kit, 7 guineos.—Rushton, Claughton St., 
St. Helens. (1435 

-VALVE R.S.V.P. Portable, in handsome oak rase, 
•-/ all complete, latest model, brand new; sacrifice, 
£18, or near offer—Hut)ey, 25, Woodville Gardens, 
Ealing, W.5. [1434 

THE RECEPTITE Co. Specialise in Building Re-
ceivers to suit Customer's Own Particular Re-

quirements; low prices and quick delivery; every rec 
eeiver guaranteed; quotations free. 
WRITE for Particulars of Our Standard Range of 
VT Receivers, which we can supply from stock; cutis-
iba  

T HE IIECEPTITE Co., 1, The Mall, Southgote, N.14. 
[1482 

LAKER 
STEEL 

MAST 
This small outlay provides • 
you with an efficient and 
handsome " Laker " Best 
British Steel Mast. Why 
use an untidy wooden pole? 
Mast is complete as illustrated, and may be stayed to 
fence as shown or the wires may be fastened to steel 
ground pegs. Fittings for both methods are included. 
The most important factor in good radio reception is an 
efficient aerial, and nearly roo,000 "Laker" Steel Masts 
are giving supreme service throughout the country. 
lie fair to your wireless set I Do not handicap it by 
harnessing it to a poor aerial. Being steel, "Laker' 
Masts conduct to earth troublesome atmospheric dis-
turbances and render purer and louder programmes. 
They also act as lightning conductora and eliminate danger 
from this source. 
If your dealer cannot supply "Laker" Masts from stock, 
send your remittance to us and we will dispatch to you 
direct. 

25ft. .. 15s. Od. 
30ft. • • • • .. 22s. 6d. 
35ft. (2' dia. tubing) .. 42s. Od. 
40ft. „ " .. 50s. Od. 

Carriage: 25ft. &3oft. Is. 6d. extra. 
351t. & mft. 3e. Od. „ 

Thickness of tubing varies with height. Masts above 3oft. 
require to be made from tubing at least e dia. Tall masts 
of thinner tubing are very difficult to raise and are unstable 
when erected. Before purchasing masts higher than 3oft. 
ask the manufacturers to tell you diameter of tubing. 
"Laker" Masts are supplied to H.M. Government, the 
B.B.C., Marconi Co., and Colonial stations. 

5,-

JOHN & JAMES LAKER Co., Ltd., 
ENGINEERS 

Kent house Road, Beckenham, Kent. 

Manufacturers of Steel Masts and 
everything outdoor for wireless. 

WRITE FOR LIST. 

"Laker" Masts are carried in stock by Carnages, Ilolborm 
also Lewis's, Ltd., at Birmingham, Liverpool and 

Manchester. 

Mention ot " The Wireless World," when writing to advertisers, will ensure prompt attention B58 
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We announce to-day 

a REDUCTION 
IN PRICES of 
our Radio Products 
because of increased 
output. 

Ask for Particulars. 

Anode 
and 

Filament 
Supply for 

Transmission, 
Reception and 

L.F. Amplification :— 

Public Address Systems, 
Gramophone Amplifiers & 

Band Repeater Equipment. 

M-L Anode Converters, 
Rotary Transformers and 
Motor Generator Sets. 
ROTARY TRANSFORMERS 
Input..   12 to 250 v. D.0 
Output ... to 1,00t) V. 100 w. 

MOTOR GENERATORS 
Input   A.C. or D.C. 
Output to 170 w. H.T., or 

80 w. 11.T. iSc 80 w.L.T. 

Efficient. Silent. Ripple.fres. 

Oil View: 

MANCHESTER RADIO EXHIBITION 
Statrici Na. 19 

M-L MAGNETO SYND. Ltd., 
Radio Dept., COVENTRY 

Ur-0 

Receivers for Sale.—Contd. 
1XT.w. Empire Short Wave Two, less accessories, 20-70 
7Y metres; snip, £2/10.-12, Leamington Villas, 

Acton, W.3. [1480 

-VALVE Neutrodyne Receiver, complete with L.T. 
e, and H.T. accumulator., valves and cone speaker, 
completely enclosed in bonder/me mahogany Queen 
Anne cabinet perfect condition, demonstration if re-
/mired; offers.—Turnbn11, Newstead, 21, Sevington Rd., 
Hendon, N.W.4. [1436 

MEW Cosser Melody Maker Kit. in original sealed 
.1.1 carton; £6110, list price £7/15.—Box 8516. c/o 
The Wireless World. [1372 

QECOND-HAND Receivers, 1-8 valves, perfect; cheap; 
kJ state p quirements.—Coutts. Engineers, Morley. 

[1424 ry.vAvirE Bronstein Superhet, shielded intermediate 
e frequency transformers, separate oscillator, com-

plete with valves, in perfect working order, new con-
dition, American type cabinet; 17 guinea»; depoaft, 
terma.—Braidwood, 1, High St., Barnet [1425 

MARCONI T2, complete with valves and coils, only 
-1-V-11- one L.F. stage, no cabinet. perfect; £15, or nearest 
offer.-0. Cox, 77, Gravelly Lane. 

Eraingten' B rm[14i n2g7- haul. 

BATTERIES. 

W ET H.T. Batteries.—Parts per dozen: Jars, 21/4X 
11/2 square. 1/3; tines, I Id.: sars. 1/2 dozen; 

dozen cells (18 volts), complete w ith bands and 
electrolyte, 4/3, post 9d.•' high efficiency, long life, 
self-charging, upkeep small: send 6d. for sample unit: 
illustrated booklet free; carriage free orders 10/-; 
write for Ire. list wireless bargains; trade supplied.--
W. Taylor. 57, Studley Rd.. Stockwell. London. [0039 

C.D.E.S. Accumulator Charging Servies.—Collection 
and delivery in 5 mile radius of Croydon; send 

for particulars to Croydon and District Electric Ser-
vice, Dept. W., 98, Cherry Orchard Rd., Croydon. 

[1009 DEERLESS Wet H.T. Batteries. resairs end replace-
ments: Premier porous pots, 1.5 volts per unit. 

I large capacity and long life, 2/. dozen (rapped or 
I uncapped); glass jars (waxed), 21/iin.i.19,10. square, 
1/3 dozen • boos (capped or uncapped). 1/. pe: dozen; 
; rubber bands, VIA, per dozen; zincs (large, wired), 
' Ind. dozen; complete cells: Porous pot type. 5d. each, 
4/6 dozen, post 9d.; sac type. 492d. each, 4/. ezen. 
post 9d.; screw terminals, fitted all cells, 9d. dozen 
extra; carriage free order. over 10/-; also complete 
batteries, and deferred terms.—Pearson Bros.. 32, 

Candor St.. London, E 14 (Phone: East 6155): Wireless Battery Manufacturers. [1102 

I> ATTERIES.—Power doubled, capacity doubled, 
/ size doubled, but price halved; these advantages 

can only be obtained by dealing direct with tor 
manufacturers, who offer 66-volt double capacity bat-
teries at 7/6 each, 115-volt at 12/- each, all carriage 
paid and delivered against cash with order, or c.o.d.; 
these batteries are guaranteed British throughout aod 
freshly made, wh.ch ensures you getting 100Z life 
and consequently efficient reception; you haven't heard 
perfect reproduction until your set has been fed 
with a Ford battery, and these can only be obtained 
direct from the works of Ford and Co., Ford Battery 
Works, New Rd., Ponders End, Enfield. [1361 

WET XT. Replacement,.—Saca (capped or uncapped), 
V V highest grade, .No. 1, bd, per doz. ; No. 2, 1/9 

Per doy. —See below.' 
Z quality (wired). No. 1, 8d. per doz.: 

No. 2. 9d. per doz.; orders valued 5/- carriage 
paid, otherwise 61. for postage—British Battery Co., 
Clarendon Rd., wattord. Herts. [0258 

XIDE 11.T., 120 volts. 5,000 mA., £2; 90 volts 
-cA C.A.V. and 60 volts 3 amp. Raid's, in case, £1 the 
2.-31. Downey Bd ., Earlsfield. (1470 

120 l'ocile 11,7/.6.Exoirde;,ffWer..J.c.ainrncerrateei,10vimesotgtelei 

Terrace, Wakefield. [1469 

CHARGERS AND ELIMINATORS. 
R NBAKEN H.T. and L.T. Chargers for A.O. and 

DO., you may try 14 days.—Ardwiek, Mooches. 
ter. and 39, Victoria St., London, S.W.1. (0222 

rilANTAL1731 and Lioninm for A.C. Rectifier.: make 
1 up your own inexpensive chargers; blue prints 
tor H.T. and L.T. Lionium electrodes fitted with ter-
minals 2-3 amps. end 5-8 amps.—Blackwell', Metal-
lurgical Works, Ltd., Liverpool. [9603 

-GILECTROLIFTIC Condensers.—For these go to the 
.1.a specialists, Read and Morris. Ltd., 31, East. 
castle St., London, W.I. [1156 

ELIMINATOR Nit, comprising main. transformer. 
full wave ontpnt, 200 volts 30 milliamps., 32 

henry choke, 2 4 mid. condensers, 500 volts, test, 
variable potential divider, valve holder, 0/50 milli-
ammeter and base hoard; prioe £3; other outputs at 
slight extra cost: state mains voltage when ordering.— 
H. Goodwin, Woodcock Hill, Elstree. [0257 

RADIELLE Eliminator. Model 1C.4, 100-120 volta 
A.C., 2 tappings, variable and power, perfect 

condition, under maker's guarantee; cost £6/10, 
accept £5; also various components for sale.—Sadler, 
42, Ston Avenue, Hampstead. [1405 

Advertisements for The Wireless World" are only accepted from firms we bebez.e 
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Rs 
OUTFITS FOR 

MOVING COIL LOUD 
SPEAKERS 

WILL GIVE YOU THE 
MOST REALISTIC 
RECEPTION POSSIBLE 

The model illustrated in oval above needs no accumu-
lator or house mains, and gives positively mars ellous 
results. It is several pounds cheaper than any other 
speaker of its type 
manufactured. PRICE E6 - 5 - 0 
(ikoittrored Dories applied for. Prot, Poirot No. 23671—.) 

THIS IS OUR "SUPER" MODEL 
(good. / Berton applird for. Prey. Potosi No. 23.-,71—t*L) 
Magnet unit made of Dynamo Steel as recommended 
by the Wireless Press. The only All-Ste.1 model 
on the market at anything like E 
the price. PRICE 4 .7.0 
Both models are quickly sad easily psi togetàer In an enIt3.1r. 

SEND FOR FREE 36 PAGE 
BOOKLET (" A New Hobby ") TO-DAY. 

RADIO 
Offices: 

89, .SELHURST RD., S. NORWOOD, S.E.25. 
Works: 'Away, Open) 

42, CHERRY ORCHARD ROAD, E. CROYDON. 

to be tImroughly 

AlikkCONN 
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how 
to make 
sure 
of your 
panel .... 
A cheap panel may 
be very coitly in 
the end. But how, 
you ask, is it possi-
ble for an ordinary 
person to tell 
whether the quality 
of an ebonite panel 
is good or bad ? To 
make sure of ob-
taining an ebonite 
panel guaranteed to 
be of the highest 
grade it is only 
necessary to specify 

" Resiston" panels contain a higher 
percentage of pure rubber than any 
panel on the market. 

Guesswork has been eliminated. The 
old idea of a panel cut from the 
sheet has gone. To-day you purchase 
a " Resiston" panel cut squarely to 
size, with its edges accurately ground, 
its surface beautifully polished, packed 
carefully in a stout manilla envelope. 
No waste—either in time or material 
—you buy exactly the size you need. 
There are sixteen sizes from which 
to make your choice. 

Send for new booklet. 

Drilling " Resiston" is 
The long, un-

broken "chips" • curl 
away from the drill 
point, leaving a dean 
hole free from ragged 

edges or cracks. 

Resiston." 

Chargers and Eliminators.—Contd. 
erIII A RGERS I Patent " Nocest " 1..11. battery 

chargers; variable th amp to 5 amps. D.C., any 
voltage, guaranteed 3 years; 21/- each, complete with 
instructions (trade discount); carriage free.—Robin 
Hood Electrical Co., Sole Makers, Primrose (Lau n5e6, 
Birmingham. 

EICCO H.T. Eliminator fo: A.G. Mains, 120 and 
60 volt tappings, perfect. Cost 92/6; sell 50/, 

—131, Kidinore ltd., Caversham, Reading. [1395 

W HAT Offers 7--Ecke MT. Eliminator, Type 2F 
and power, D.C., 2 months old; cost £3/5.— 

Tetley, 1. Palace Gate W.8. [1396 
A TLAS DO. Eliminator, £3/15 model; accept £2; 

perfect.—Sidney, 40, Streatley Rd., Brondesbury. 
N.W. [1416 

POWER Transformers. 200v., 40-60 cycles output 
6 volts 1.75 amps., 200x200, 50 m.a., 1716; 

ditto, but 300 x 300, 18/6 440x400, 19/6; extra 
winding for oickle charger, 31- extra; special trans-
formers for the Westinghouse metal rectifier, type 
114/2/1. 8/-: type R4/212, 9/-; type 114/55/1, 1716; 
Illustrated lists post free.—Simpeen, Jesmond Piar,. 
Leeds. 

(1049 

chokes. etc., guaranteed, wound 
to any specification; phone for quotation. - 

Kirby (Wimbledon), Ltd., 72. Merton Rd., Wimble-
don, S.W. Tel.: Wimbledon 2814. [8987 
IYAUGHTON, 88, Vyse St., Birmingham, can now 
7 supply all eliminator parts of their own make. 
1YAUGHTON.—Potential dividers, wound on porce-
7 lain foment, 6 tappings. 
VAUGHTON.—Eliminator chokes from 6/6; mains 
7 transformers from 21/, (1458 

RADIELLE Eliminator, full wave, 220-240 v. A.C. 
outp)it, 150 V. 25 ma., 1 power and 2 variable 

series resistance tappings. b4 seen working: 
£3/5.-54, Clarendon Gardens, Wembley. [1459 

MARCONI All-voltage Eliminator, type D.C. 2, out-
17-9. put sufficient to work 10-valve set, 3 tappings, 
hardly used; sacrifice for 62/-.—Cavendish, 49, yip4p2e5r 
Berkeley Bt., London. (1423 

Eliminators for A.C. and D.C. Mains, 
-124 to pass 100 milliamps., 5 models, the eliminator 
you require for moving coil speakers; write for lists 
and full particulars; trade orders given special atten-
tion.—Stott, Clare Hill. Huddersfield. [1433 

A.C. Eliminater.—Components from £2/15 per set, 
guaranteed; eliminators should be specially de-

signed for each receiver; send us particulars of your 
receiver, valves and mains current with stamp for 
special diagram and quotation; transformers and 
chokes made to any specification.—Mannering Elencri85o 

AVAL CO., 1, The Grove, Golders Green, N 

CABINETS. 

ARTCRAFT Ravin Cabinets are Britain's Best 
Value; satisfaction guaranteed 

A RTCRAFT Cabinets, made in oak and mahogany; 
▪ X. from 13/. to £6. 
A RTCRAFT Cabinets can be made to customers' 
di. special designs and sizes; estimates free. 
A RTCRAFT Illustrated Catalogue, post free; write 
• now. 
A RTCRAFT Co., 156, Cherry Orchard Rd., Croydon. 

£"&. 'Phone: 1981 Croydon. (0040 

Please send me, free, a copy of your 
Makes all new booklet, "The Panel 

the Difference." 
W.W. Oct. 4. 

NAME  

ADDRESS. 

617)re 

CABINETs.—First class goods at competitive prices; 
send for lists—Gilbert, Cabinet Maker, Swindon. 

[9833 
"nICIBY'S Cabinets—Table models In solid oak and 
-11-, mahogany; from 11/6 to 71/, 
D IGBY'S Cabinets, fitted with Radion or Resiston 

ebonite if required. 
D IGBY'S Cabinets—Pedestal model, with separate 

battery compartment; from 56/- to £12. 

D 1GBY'S Cabinets Made to Customers' own De-
signs. 

TIIGBY'S Cabinets.--Write for new 16-page art 
cat-ilogue.—F. Digby, 9, The Oval, Hackney Rd, 

E.2. 'Phone Bishopsgate 6458. [0128 

RAMSEY for Distinctive Cabinets. — Portable 
cabinets, cone speaker cabinets, moving coil 

cabinets, radio.gramophone cabinets; call and inspect.— 
Illustrated folder free from F. W. Ramsey, 63, Shaftes-
bury St., London, N.1. Tel.: Clerkenwell 7139. [1315 

Li 
T AltGE Wireless Cabinets. latest 1929 models, hand-

some design in figured oak, 40m. high, 251/ein. 
wide, 17141n. deep, to take your set, batteries, and 
moving coil or cone speaker, removable fret; high grade 
cabinets of superior finish; buy direct from factory and 
save middle men's profits; price 75/-, carriage paid, 
write for illustration.—Thos. Eastham (Dept. 5), Electric 
Cabinet Works, Thornton, Blackpool. (1332 

CABINETS, cabinets, cabinets large, cabinets small. 
Freeman and Johnson cater for all.—Send par-

ticulars, 179a, Deritend, Birmingham. [1418 

PEDESTAL Wireless Table Cabinet for Stile, height 
-11- 2ft. 5in., length lft. hin., depth 13Y.Lin., solid 
mahogany throughout. complete with lock and key; 
price £2, a real sacrifice—Apply Beaumont, 66, Fother-
ingham ltd., Enfield. [1376 

SIMMONDS BROS.—Cabinets for sets and loud-
speakers in oak and mahogany; your own ideas 

carHeil ont; best materials and workmanship.—Shireland 

Am. ric in liard Rubber Co., Ltd., e3a, Fore Si., E.0 s. Rd.. Stnethwick. [9692 
Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 

TUNING 
COILS 
and METHODS 

of TUNING. 

By W. yAmEs 

AVERY useful manual 
giving the maximum 

of information on the sub-
ject. Following a simple 
explanation of the princi-
ples of wireless, the author 
discusses the many methods 
of tuning circuits, with 
explanations of spade, 
condenser and variometer 
tuning. Other chapters 
treat in detail of the choice, 
construction and design of 
coils, and give particulars 
as to size of coil required, 
the best shape, size of 
wire, type of insulation, 
and special uses of the 
various coils. 

Price 2'6 net. 
By Post 2/10 

From leading booksellers or 
direct from the Publishers : 

ILIFFE & SONS LIMITED, 
Dorset House, Tudor Street, 

LONDON, 

B6o 
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WHY 
CELESTION 

is the most popular 

Loudspeaker in Europe— 

It TS 
THE 

CELESTION 
REINFORCED 
DIAPHRAGM 

fhis conveys little to the non-
technician. Suffice it to say that 
the Diaphragm (the hidden face 
of the loudspeaker) of every cone 
speaker is a vital force in its 
powers of reproduction. 

All the national set manufac-
turers use Celestion with all their 
models. British made through-
out, and made under licence. 

CELESTION 
The Very Soul of Music. 

Write to Dept. C, 
THE CELESTION RADIO CO., 

London Road, Kingston-on-Thames. 
'Phone: Kings'on 5656(4 lines). 

Showrooms: 106. Victoria Street, SAVA. 
(One minute from Velma Seallon.) 

Associated Company: 
CONSTABEE-CELESTION & CO., 
69, RUE DE MONCEAU, PARIS. 
Models from - £5 10 0 
Celestion Woodruff. Pick-up £4 4 0 

Write for new flook:et 

; 6; Advertisements for 

THE WIRELESS WORLD 

Cabinets. -Contd. 

ALL-METAL Cabinets for' Now Count Set; 12/6, 
post free; metal cabinets and screen boxes for 

any set, send particulars for lowest price per return.-
Evans, 169, Deansbrook Bd., Edgware, Middlesex. [149a 

POLISIIED Oak Cabinets, hinged lid, and base-

board. 21x7x9. 15/-; 18x7x10, 15/-; 12x7X8, 
10/-, post free; 

any size supplied.-Phmnix Woodgraving Co.. 28, Market. St.. Manchester. t14E6n6- 

COILS, TRANSFORMERS, ETC. 

STAL Transformers for Maximum Amplification and 
Purity. ratios 34, 6-1, guaranteed 12 month,: 

sent on our usual 3 days' approval; 6/-, post free: 
8k-F. condensers , sIl capacities, 3/-, 
Abri. Chalfont St. Giles, Bucks. 118%n 

rillENTODE.--St at Engineering, Didsbury, Man-
e- chest e are now manufacturing moving coils 
suitable for use with Pentode valves; send for particutars -

Didsbury 1785. [1335 
B . & J.-All " Wireless World" coils from stock. 

B . & J.-Mcgavox Three coils; see displayed advert. 

• & J. Guarantee Every Coil under Money Back 
Conditions. 

1..1. It J. .All-British Super Four Portable, employing 
the Mallard nectode valve; £18!10. phis the Iles 

scale of roya It ies. 

13. & J. WIRELESS Co.. 2. Attelstane Mess. 5.4. 
[0043 

*LIVERYMAN Coils, exert to specification. 15'. each ; 
.1.-2 2 ILE., completo ai.il bases, 63/•; Selection 4, 
complete set and buses. 42 ,•.-Jenuens. 
'LIVERYMAN Coils. approved plug in type, set of 
14 2 low wave an.' 2 high eive, with bases; 72/6.-
Jeune us. 

ITZ Wire (genuine), 27/42. 70 turns, 4/8; tubes 
-11..1 arid Mikapac. 3in.x34in. 1/4, 3in.x4in. 1/6. 

2/-.-Jennens 
LIVERYMAN Coil, ebonite bases, 1/6 each, screens. 
224 3/-; spacers, grooved, with screws, aerial or 
anode, 1/-; all wave, snort, 1/-; long, 2/6-.-Jennens 
Radio, 30, Chapel St., Birmingham. [0075 

C0ILS.-New All-wave Fonr, Regional Three, A.C. 
Three, short wave with hases, per pair. 35/- ; 

long wave coils. only 40/-; complete set long and short, 
with bases, 75/-; all secondaries wound with specified 
Litz wire, every one tested and guarantecd.-Redgwell. 
New Rd., Rayne, near Braintree, Essex. [1289 

19 29 Coioor Melody Maker Coils to Specification; 
short wave, 15/. pair; long wave, 17/-

91, Fore St., Edmonton, N.18. [1331 

SET Bowyer-Lowe Supersonic Transformers and 
Coupler, guaranteed perfect; sell £2, would ex-

change for wood horn Aniplion.-Carlile, Wylam-on-Tyne. 
[1408 

MARCONI 2.7-1, 10/6; 'Moir E.3-1, 7/6; Edison-
Bell 5-1, 10/6; R.I., tapped, 15/6; D.E. 5.11, 

7/6.--Asrand, Bolton Percy, York. [1404 

BEI2CLIF Coils, the standard of excellence, the 
I-, hest at Olymp.,. leading all the time. 
1U EC A VOX Coils and Base, 33/-; screen, 7/6; re-
-MA sistance, 2/-; Two-Range Four, set of coils ready 
for mounting 67/6: Switch-Over Three, set of coils, 
65/6. 

NEW All-Wave Fou...-Bereli, standard coils: 77/9 the set. 

QCREENED Grid Everyman Four.-Interchangeable 
kJ long and medium waves, no wiring alterations, 
complete set £4; or LW, coils and bases only. 44/-; 
conversion present coils, 10/6. 
E VERYMAN FOUR Col 11; 3./- pair. 

LIVERYMAN FOUR Conversion, LW 
bases, with wiring diagram, 43/3; 

present coils, 9/6 

ERCLIF H.F. Choke, spaced air wound, grade 
ated windings, covers to to 2,000 metres; 8/6. 

BERCLIF Coils for all " Wi reless W orld" Receiver,. 
all popular types in regular production, special 

coils to your special needs. 

BERCLIF London Depot -Appleby's, 44, Chapel 
St., W.I. 

SIMMONDS BROS.. Shireland ltd., Smethwick. 
[1258 

roils and 
conversion 

DYNAMOS, ETC. 

ThYNANIO bearing/. and Seitehlmaril, 30 
volts, 6 amps., automatic cut-out; offers.-

Straight, Norwood Rd., Cheltenham. (1 
 414Motor Generator, 240 volts A.C. to 350 

volts. .25 amp. D.C., shunt regulator, new 
February, 1928; £10, or nearest.-Mew. Endowed 
School, Hampton Wick, Middlesex. 11444 

M-L Converter. 12/500-680; root £18. accept £9; 
new, little used. Suitable for portable trans-

mitter, "Wireless World," October 10to. >Timm ioi 
more bargains, meters, mie-s., etc.-611.B., Hilton Av., 
Frmston, Manchester. [1486 

OR AhlOPtION E PICK•UPS, ETC. 

GRAMOPIIIONE Motors.- Lissen and Lowe pick-ups, 
tone allele to (airy seine; Ili. Master's VOICe 

electrically recorded records, ete.-Maddison, Gramo-
phone Manufacturer, 1, Chapel St., Paddington. (9818 

" The il" reless World" are only accepted from firms à.e belleue lu he 11101uagilly 
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A REALLY 
STARTLING 
ADVANCE! 

J.B. Vernier Drum Dial 

One huge step in design 

has made the J.B. Drum Dial 
the most talked of com-
ponent during and since the 

National Radio Exhibition, 

The J.B. Drum Dial beats 

them all! In design, in con-

siruction, in convenience, in 
tuning, in controt—in every-
thing it is the ideal form of 

tuning for Drum Control 
Receivers. 

Ask your dealer to-day or 

write to us for full particulars. 

Price: 10/6 complete with 
attractive panel plate. 

(Excluding Condensers) 

PRECISION INSTRUMENTS 
Adel . of Judson Rra/hers, 8, Poland Si 

London. W.1 
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EPOCH 
MOVING COIL SPEAKERS 

have secured top rank in the market by 
SHEER MERIT ALONE. 

Ahead of all others for Power. Sensitivity and 
Quality EPOCH brings the artistes right into your 

horn, 

Model 66 (as illustrated) £4 . 7 . 6 
Improved Model A (plain finish) £ 3 .3 . 
New Model Junior £2 . 10 . 
F. nn all dealer, and from • 

EPOCH ELECTRICAL SOCIETY LTD. 
53, GRACECHURCH ST., LONDON, E.C.3. 

'Phone: Royal 
Full particular, on apylicrellon. 

(Trade Enquiries most be addressed to the narietschirers. 
Epoch Radio BlIg. Co. Ltd. Room 10, se. Gracie:Morals 

Street, London, E.C.3) 

RADIO CABINETS 
possess that distinctive note ot quality. Con-
structed from the best seasoned timber, the 
workmanship and finish leave nothing to be 
desired. Standard Sizes and Prices as follows: 

14x 7x 9  14/-
16X 7X 9  16'— 
x8x7xio  201— 
eix 7x 7  20/— 
olx7X 9 20/-
26X8X 8 25f-
26X 8X 9  261— 

Loud Speaker model as illustrated: 
re x re x 9/6 Oak, 10/6 Mahogany. 

II' Plywood Baffeboard FREE with each cabinet. 
'Special elms made to order. All Aconicabs ani fitted 
with clamped lids to prevent warping. 
A V. CLARKE, 12 & 38, Old Montague Strict, 

London, E.1. 

Mention of " The 

Gramophone Pick-Ups, Etc.— Contd. 

RADIO Grarnophones.—Buy a Radiola Portable 
Radio-Gramophone. Price only 12 guineas, but 

in volume and tone superior to gramophones double 
the cost. Can also be used to amplify crystal and 
small valve sett—Leslie Smith, Lady Place, Stor1r1i3n9g7- 
ton, Sussex. 11 Varley Gramophone Pick-up, new. cost £3/3, 
-Lib experimenter giving up; first £2 secures.— 
Mitchell, 576, Paisley Rd. West, Glasgow. [1467 
tiLECTRIC Gramophone. table grand, suit any 
-1 •1 voltage, &KV. soundbox, automatic stop, per-
fect condition, 70 records; cost £50, accept £20, or 
near offer; seen by appointment—Saurniers, 97, W[17887- 
leydale Rd., Hampton, Middlesex. 

URNDEPT Pick-up, with volume control and 
Edism Bell Fipport arm; 20/-.—Cooke, 116, st. 

LOUD-SPEAKERS. [1454 

James's Rd., Blackburn. 

G00DMANS Can Olio Prompt Delivery of Moving 
Gun Units; the lowest micas cousistent with 

highest possible grade workmanship; list MC3 on re-
quest—Goodman.% 27, Farringdon St., E.C.4. [0089 

BAKER'S .SELHURST RADIO.—Write for free 40- 
page booklet, The New Hobby, full of information 

Mee Geod[m°a2n3s'1 F You are In London Call end 'for moving coil speaker enthusiasts, free. 

Coil Drive and Reed Unite before purchasing elee-
ehere.—Goodmans, 27, Farringdon St., E.C.4. [0090 

A M-CHROME Type Speaker Parts to build the 
£1. speaker that has taken America by storm can 
be obtained from Components Production Co., Henley, 
Huddersfield. Bend for list. [0130 

°OIL Drive Units from Stock, the usual high 
•••-• standard of workmanship associated with the 
name of Goodman% 17, Farringdon St., E.0.4. [0091 

BAKER'S SELHIMST RADIO.—Write for free 40-
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0232 

EPOCII.—When better moving coil speakers are built 
they will be called Epoch. 

EPOCH Model 66 Employs Super-compound Steel 
Magnet Pot, superior to dynamo steel. 

17 POCK Moving Coil Now Obtainable with Copper 
Foil, as recommended by " Wireless World." 

UPOCII Moving Coil Parts are Guaranteed to give 
-121 the Finest Performance yet possible on any 
speaker. 

POCH Moving Coil Parts are Instruments of Pre-
cision; every part interchangeable. 

17,1POCH Moving Coil Parts are the Most Beautifully 
Finished. 

POCH Moving Coil Parts are Sold with a Guar-
antee of Absolute Satisfaction. 

E POCII Moving Coil Parts.—Money refunded within 

EPOCH Moving Coil Parts.—Exaraine every make, 
but compare with an Epoch before parting with 

money. 
"Ev POCK ELECTRICAL SOCIETY, Ltd., 53. Grace-
-L:4 char Z• St., E.C.3. Royal 8570. [1495 

BAKER'S SELHURST RADIO.— Write for free 40- 
page booklet, The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0236 

ITTOOD Horne for Every Gramophone Unit; wood 
TT horns fitted to goose necks, etc.; illustrated list. 
—Maddison, 1, Chapel St., Maryleboue Rd.. N.W.1. 

[8557 

REED Movements —Double acting reed movements 
specially designed to operate cone and other large 

diaphragms extremely sensitive on small input, yet 
capable of enormous volume with sufficient input; 
will work up to 3ft. cone with ease; no rattle or 
dietortion; 27/6 each; fair allowance on Brown A 
earpieces, or Lissenolas and other units in part ex-
change; send stamp for illustrated lists of these and 
seamless cones.—Goodmans, 27, Farringdon St., E.C.4. 

[0066 
A IR-CHROME Type Lond-speakere l'arts, as de. 

scribed in the June 6th 168110 of this paper, can 
be obtained from Components Preduction Co., Henley. 
Huddersfield. Send for list. [0129 

BAKER'S SELHDRST RADIO.—Write for free 40- 
page booklet, The New Hobby, full of information 5 

for moving coil speaker enthusiasts, free. 

THE New Goodman Junior Reed Movement 1 1416; 
the finest unit, at anywhere near the price, for 

driving cone and other large disc type speakers; this 
unit should not be confused with converted enipieces 
or gramophone attachments; eecond only its efficiency 
and performance to our double actin! reed movement; 
full description in our illustrated lists, free on re-
quest.--Goodmans, 27, Farringdon St., E.0.4. [0092 

AIR-CHROME Type Loud-speakers Give Wonderful 
Results, and, with the assistance of a screw-

driver and hammer, can be easily built from parts 
supplied by Components Production Co., Henley, Hud-
dersfield. Send for list [0151 

SELIIIIRST RADIO.—Write for free 40-
LP booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0234 

TrIBRO-SKIN, special leather for fixing the ilia-
, phragm of the moving coil loud-speaker; price 
216 per piece 11m, square. 21- per piece 9M. square, 
most tree, cash with order; special terms to the trade. 
The Alder Leather CO., 3, Southwark St., S.E.1. Tel.: 
Hop 4448. [0224 

Wireless World." when writing to advertisers, will ensure 

VARIABLE 
'RESISTANCES 

rOR VOLUME ,TONE, 
-""— tve DISTANT CONTROL, 

ELIMINATORS ETC.. 

As frequently specified by"The Experts" 
• HIGH QUALITY • LOW PRIC E• 

New 20 Page Brochure free on request. 
Many un:que Circuits. 

SEE THE 

ENTIRE RANGE 
OF 

CLAROSTATS 
AT 

STAND 13 
OMm) 

MANCHESTER 
WIRELESS 
EXHIBITION. 

CLAUDE LYONS LTD. 
76,OLDHALL ST.,LIV,gRPOOL 

EMI 

EASE 
WITH 
EFFICIENCY. 

ONE 
DIAL 

CONTROL 
CNLY. 

AUTOMATIC IN ACTION. 
NO LOOSE LEADS. 

A reall y well-designed Twaer giving excellent results 
over a range of 200 to SOO metre and moo to 
2000 metres. 

12 MONTHS' GUARANTEE. 

WITII FULL INA2R0ZI1)11 
and 

WIRING DIAGRAL 

NORTHERN 
SCIENTIFIC INDUSTRIES, 
91, VICTORY ROAD, BLACKPOOL. 

10 deer& it purchaser is not highly delighted. 

prompt attention. st67 
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HELLESEN 
DRY BATTERIES  

HE ES E NS 
AT THE CLUB 

T the Radio Club last night 

tik a debate was held. Subject, 

" The most satisfactory form 
of H.T. supply." Despite cer-

tain wiseacres, the Dry H.T. 
Battery scored an overwhelm-

ing victory at the showing. 
On discussion afterwards, 
it appeared that the great 
majority of the Battery users 
swore by Hellesens. ¡[diesen 

Batteries have, of course, been 
famous in this country for 

over 27 years and they set the 
standard by which all other 
Dry Batteries are judged, so 

that explains why 1 found 
so many other members of 

my way of thinking. 

1928 Reduced Prices. 

Standard Capacity 

"Wiray" q volt Grid Bias Type 2i-
" Wirin " 6o volt H.T. Type   10,8 
"Vt trap" qe volt H.T. Type   181-

isol " zo8 volt H.T. 1 ype . 20 - 

Treble Capacity.  

Kodn" 6o volt H.T. type 
' Kohn," 99 volt H.T. Type 

  19 - 
  32 6 

Your Dealer Stocks them. 

SUPREME 
£or 27 years. 

• 

HELLESEN DRY BATTERIES-/NSTRUMENTS 
POLYMET MICA 8e PAPER CONDENSERS 
BAND It CYCLE LAMPS, TORCHES, ETC 

A. II. HUNT, LTD., CROYDON, SURREY. 

Bb3 Advertisements for " The 

Loud speakers.—Contd. 

W OOD Horns, with aluminium castings to whirl, 
any gramophone unit can be attached; 30/-. 

WOOD Bells Fitted to Your Loud-speaker Will 
Improve Reproduction and Volume.—Maddison. 

Wood Horn Manufacturer, 1, Chapel St., Paddington. 
[9817 

'fl AKER'S SELII17RST RADIO.—Write for free 40. 
-11-7 page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts. free. [0237 

mom.° Coil Loud-speaker Parts of Quality are 
ILL made and fully guaranteed by Couponents Pro-
dn'liOn CO.. Honier, Huddersfield. Send for lists. 

[0149 
MARE Your Coil Driven sr Cone Speaker a Success; 
Iva. use the core paper that speaks for itself.—See 
below. GII.BERT Pampas Fibre Cone Paper, light. strong, 

non resonant, pleasant copper brown shade, tonal 
qualities absolutely unequalled, ideal for use with the 
Blue Spot, Goodman's, or Zampa units, arid the 
Lissen or Bull-Phone units; marked and instructions 
for making erdinary or coil driven cones, price 1/9, 
post free.—Gilbert Industries, 519, London Rd., West-
cliff-on-Sea. [1339 

BAKERS SELFIURST RADIO.—Write for free 40- 
page booklet. The New Hobby, full of information 

for moving coil speaker enthusiasts, free. [0239 

W HY Co to a Concert, let the Elysian bring the 
whole orchestra to you; the Elysian is the most 

efficient moving coil speaker yet produced, the tonal 
quality is perfection; finest possible materials and 
workmanship.—Full particulars from Ely Manufac-
turing Co.. 23, Ely Place, E.C.1. (1324 

PENTO )E.—St ar Engineering. Didsbury, Man-
chester, are now manufacturing moving coils 

suitable for use with Pentode valves; send for par-
ticulars.—Thone: Didsbury 1785. [1336 

"VIIPERIMENTER'S Surplus.- B.S.A. (Wcstern Eler-
- trie) Kane. cost 6 guineas, accept 3 guineas; 
6ft, horn loud-speaker, with reproducer, excellent re-
suite, 50/-; McMichael dimic and base, 300-600m., 
12/8, 6/-; 'McMichael H.F. transformer, 10/-, 2/6; 
Silvertown transformer, 25/-, 8/-; moulded B.B.C. 
varlometer. 2/6; Liasen neutralising condenser, 2/-.-
W. D. Pearson, 113, Oak St., Wolverhampton. [1398 

"DARER'S SELRURST RADIO,—WrIte for free 40- 
1-7 page booklet, The New Hobby. full of information 
for moving coil speaker enthusiasts, free. [0242 

K ONE, 6 guinea, standard telephones, new and 
perfect, with Pee output transformer; offers 

wanted.—Cauipkin, 8, Avery Gardens, Ilford, Essex. 
[1415 

("%l/TPUT Valves.—The ideal valve fdr purity (intent 
•-.7 to moving coil end other large loud-sneakers is 
an A.P. 1.8.680; it dissipates 10 watts on 200 EL'f. 
ioid requires only half the H.T. of the equivalent 3 
,leetnale.—Kindly see Alleles, Products advertisement 
under Valves section. [1380 

CELESTION Loud-speaker, mahogany• cost £7110, 
accept £5.—Clarke, 22, Priory Av., Hastings. [1383 

BAFCER'S SELHURST RADIO.—Write for free 40. 
7-7 page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0238 

IJORTEXION Moving Coil Speaker Parts, any volt 
7 age, pots supplied. wound or unwound, guaran 
teed.—Kirby ¡Wimbledon). Ltd., 72, Merton Rd., 
Wimbledon. 8.W. Tel.: Wimbledon 2814. (8986 

‘70111t ola Load-speaker Taken In Part Payment 
7 for the latest ..ype, see our advert, under column 
Receivers for Sale.—Scientific Development Co., 51, 
Eishergate. Preston. 10227 

E POCH. 
E POCH. 
E poem 
E POCII Moving Coil Parts, all models.- Trade en-

quiries must be addressed to the manufacturers, 
Epoch Radio Manufacturing Co., ltd., 53, Gracechurch 
St. (1st floor). 'Phone: Royal 4135. [1496 

BAKER'S SELHURST RADIO,—M'rite for free 40- 
7-7 page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0240 
(7100DMAN'S Moving Coil Loud-speaker, with 6-volt 

t; amp. pot winding; £2.—Cooke, 116. St. 
James's Rd., Blackburn. [1455 

VAUGHTON, 88, Vyse 8t., Birmingham, have now 
V produced a new model moving coil speaker com-
plete for £3/10. 
VAUGHTON'S Can Now Supply the Complete 

Moving Coil Speaker, with stand, wound for 
any voltage. 

xrAucarrox Speakers Have no Equal for Perfect 
V Reproduction, and are fully guaranteed. 
VAUGHTON'S Will Supply any Parts sepniately al 

lowest prices; quotations on request. 
VAUGHTON.-220-volt model, complete w ith stand, 

black enamelled, £3/15; 6-volt, £3/10. [1456 
BARER'S SELHLTRST RADIO.—Write for free 40- 

page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. 

-vr\-EsT Suspension Leather, for fixing coner.24 to 
moving coil or reed units, as supplied to prin-

cipal milkers; 2/- per sq. it., post free, cash with 
order.—Dilley, 8, Ashby Rd., Essex Rd., London, 
N.1. [1473 

/le« 

STRONGER 
than the best 

CHEAPER & 

ebonite! 
UNBREAKABLE 
Will not fade or 
change colour! 

FINISHES 
Polished Natural Brown and Black, 
Cube and Moiré Black, Polished 
Mahogany. 

STANDARD SIZES AND 
PRICES. 316 in. thick. 

Inch, s. 
6 x 9 28 3/2 
7 x 12 4 - 4/10 
7 x 14 4/10 5/8 
7 X 18 8,1 7/1 
7 x 21 7/1 8/4 
7 x 24 8/2 8/5 
8 x 12 4/7 5/5 
8 X 16 8/3 7/4 
8 x 20 7/9 9/-
8 x 26 10/-- 11/8 
8 x 30 11/6 13/7 
9 x 18 7/9 9/2 
9 x 24 1015 12/1 
9 x 30 13- 153 

SPECIAL SIZES supplied by return 
of post. Standard Finishes gd. per 
sq. inch. Mahogany d. per sq. inch. 

TERMINAL STRIPS at one half above 
prices per sq inch ordered with 
panel, otherwise full price charged. 

PERTINA X 
for Diaphragms of Cone 

Loud Speakers 
gives accurate reproduction and 
purity of tone. In brown and in many 
other attractive coloured _patterns. 

Brown. Coloured. 
Dia, 12' 12' 
Price 16 2 

Unaffected by damp or extremes of 
temperature. Better and stronger 
than any paper or fabric cone. 

STAND, GALLERY, No. 102 
MANCHESTER EXHIBITION 

GEO. L. SCOTT & CO. Ltd., 
Morris House, 

60-66, Rochester Row, S.W.1 

Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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At STAND 
107 

Manchester 
Radio 

Exhibition 
by the bourtegy of 
Mews. IL N. Lid. 

The famous "CENTRE X." 
A remarkable advance in Moving Coil Speaker Design. 
Ckkrrect tensioning and centring roeured with minimum 
of trouble by the use of a separate member, supported 
on special springs, adjustable by wing nuts. POT 
STAND is of unique and exceptionally sturdy design, 
incorporating our famous Pot Centring feature. Sold 
separately for use with any Pot up to e diameter. 
Price of STAND AND FRAME 328. 

Complete irk 
Bronze Case 

27/6 

Patented. 

Beware of 
infringing 
substitutes. 

The P.G.3 Double Acting Reed Unit. 
A wonderful movement, four-pole, adjustable, ultra-
sensitive, handles huge volume and gives remarkably 
pure and undistorted reproduction. 

OODMAN  
27 FARM/1600N ST. LON DO N E.C.4 

Telephone: City 4472. 

Loud .speakers.— Contd. 
A VOID Diaphragm Resonance.—Lomass paper is 

ideal for moving coil and reed driven cones, its 
rigidity-mass ratio is very high, although the paper 
is not brittle, standard size 201n.x 14m. (allowing 
ample for reinforcing cone if desired); price 1/6, post 
free; special sizes to order.—Hector W. Westwood, 
Sound-reprodurtion Specialist, 176, Station Rd., 
Wylde Green, Birmingham. [1471 

D ARER'S SELHURST RADIO.—Write for free 40-
-LP page booklet. The New Hobby, full of information 
for moving coil speaker enthusiasts. free. 
B.P.H. R.N. Moving Coil Loud-speaker, 20(00-223530 
A-, volts A.C., mahogany cabinet model, cost £45, 
éa perfect conditicn: what °floral—Parnell, " La 
Fontaine," Wainbody Av., Coventry. [1472 

VALVES. 

MIENTODE.—Star Engineering. Didsbury, Man-
chester, are now manufacturing moving coils 

suitable for use with Pentode valves; send for par-
ticulars.—'P'iano Didsbury 1785. [1337 
•VIIREE Marconi D.E.5 Valves, guaranteed per-
-L feet; 15/- or exchange.—W. Hughes, 17, York 
Rd., Douglas, I.O.M. [1401 

5/-; D.E.5B, 5/-; 8625, 12/6; Cosmos 
S.P:55R, 5/-• full emission guaranteed.-6. Hau-

berk Rd., Lavender Sweep, 8.W.11. (1441 

T ATEST Brand New and Unused Milliard Valves. 
P.m.e.A, 7.6; P.31.41). 7/6; P.M.4. 8/6; P.M.254. 

10/6; Cambrell centre tapped coils.—Pearce. Warren 
House, Meaford, Stone, Staffs. [1442 

L.8.5A, 15/-; P.M.256, 7/6; 2 8.P.55R, 5/. each, 
unused; 30/- lot.—Bennett, 90, Connor Rd., 

Dagenham. (1443 

PENTONES, 2 Mullard P.M.24s, as new, in original 
1bde.xes; £1 each.—Box 8561, c/o The Wireless 
Vori  (1493 

A .P. Four Electrode Valves 

A RE Used tv "The Wireless World" because they 
-Z-1- offer definite advantage«, sub as a power ampli-
fier for concert bull work, which only requires 60 
volt* H.T. 
A .P. Four Electrode Valves 

EQUIRE Half the H.T. Needed for three electrode 
vkklves; the money saved in one year on three 

11.T, batteries pays for an A.P. valve. 

A .P. Four Electrode Valves 

A RE a Very Comprehensive Range, and include a 
..rA- type for every position; they con e e us,eadtvel, 
cekienpn,keionnotawni!hcpssrtx.iisetitiriltertlitriee  elto 

l batteries. 
Four Electrode Valves 

The set 

eetetT wiring or 

"POPIJLAR" ITransformer the usual voltage, " g "=3.0, mu=3.0, R.= 1,000 ohms: 

NOLIIDE the Ideal Super Output Valve. L.8.680, 
which dissipatee 10 watts at only 200 H.T.—half 

the valve is perfect for big amplifiers and low power 
transmitters. 
A .P. Four Electrode Valves 

NCLUDE the Unique Triple Purpose A.P. 412 
Screen arid, with its amplicatIon of 110; for 

non-neutralised H.F. amplification, improved anode 
bend detection (see its exceptionally sharp charac-
teristic) and super R.O. kV. amplification. 
•T‘HE A.P. Screen fled is a Superb Valve for both 

Iteinartz and Hartley Circuits; it is as good 
as two valves, and admirably makes tip for the absent 
H.F. stage; the valve has the advantage of a standard 
4-pin base. 
THREE Dark' Approval. 

W E are co cure of A.P. Valves that we will send 
you the type required on 3 clear doye' approval 

acninst cash order, and will accept risk in transit. 
WRITE To-day for Full Data of tire A.P. Family. 

ANELOY PRODUCTS, 36, 
4 Dtklwleh. London, 8.E. 22. 
074.  

WIRE. 

AUGFITON'S., 88, Vyse St., Birmingham, can 
• supply any size or kind of wire you may require. 

(1457 

COMPONENTS ETC., FOR SALE. 

BELLING-LEE Panel Fittings are designed to give 
an expert finish to any home-constructed set; 

catalogue post free.—Belling and Lee, Ltd., Queensway 
Works. Ponders End. Middlesex. (0018 

TORANIO Triple Gang Concleneer, 42; Caniden 
Triple gang condenser. E1/5; Igranic twin gang 

condenser, £115. 
EBONITE Cuttings, all usable pieces, 71b. parcel; 

4/6. post paid.—James Scott and Co., Roadie 
Engineers. Dunfermline 10225 

THE Brownie • Popular 
has been designed to 

meet the public demand for 
a general purpose trans-
former giving really good reproduction suitable 
for inclusion in home-constructed sets. 
The remarkable results obtained on these 
Popular transformers are made possible by 

very careful attention to the windings and 
preparation of the core. The magnetic field 
is composed of special laminations of the 
softest iron procurable, and the accuracy of 
the windings on their moulded bobbins gives 
a resonance and reproduction unequalled by 
transformers costing twice the price. 

Hindmann Rd.. E. 
'Phone: New Cross 

[1379 

40 

2/-

"RED 
DIAMOND" 

THE RECOGNISED DE-
TECTOR FOR ALL CIRCUITS 
USING CRYSTAL RECTIFI-
CATION. By Insured Post 213, 
or 2/9 with shield. Can be mounted 
on brackets or through panel. 
Once set always ready. Not 
affected by vibration. Each one 
is tested on broadcast before 
despatch, and is perfect. 

RD 39. Pall and Pash Switch. 
Robust construction. 
Definite "on" and 
"off " positions. No 
shaking. Perfect con-
tacts. Terminals for 
easy fitting. Price 13. RD 39 
By Insured Post I 6. 1/3 

Of all high-class Radio Dealers, or Sole Makers: 

The BROWNIE WIRELESS COMPANY (G.B.), LTD., AlYmnewilte,ls ePn.d0. Y2e1u6 atecPu arerse e al no fa s tDo 1«imi dai intgtl e treg a"inni 
Dept. 22, Nelson St. Works, London, N.W.1 Thanking all previous readers for their confidence In 

us —liant Radio Supplies, East High St. Falkirk. 
(1168 

• 
Mention of " The IVireless World," when writing to advertisers, will en tire prompt 

JEWEL PEN CO., LTD. 
(Radio Dept. 44), 

21-22, Gt. Sutton Street, LONDON, E.C.1. 

eMEt% 
Specially designed 

FOR POWER VALVES 
"Power 60" mils 13/8 
"Power 100" volts 22/6 

POWER 
BATTERI ES 

THE STORAN DUAL AERIAL TUNER 
250.600-1,000/2,500 METRE. 

Panel Mounting One-hole Fixing POST 

From B.B.C. to 5XX by a push 
switch. 3 - valve circuit free. 17/6 

Trade invited—Send for lists. FREE 

STOREY BROS. & Co, CHURCH ST. RUNCORN 

brtztarateraraimraratzta  
It 

II 
II 

From a recent letter 

(4 • • • I may say that I 

was amazed at the 

response to my first 

advertisement in 'The 

Wireless World.'" 

H. GOODWIN, 
Woodcock Hill, 

Elstree. 

IP lu 
vr•Iv•ss ril 

1enesiesiesJesJmJesJesJesimJ 51 
attention. 5164 
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Radio becomes 
cheaper and 
more efficient 

The 

" POPULAR 
With no coils to change, one 
tuning control, a range of So-
2000 metres, the " Poptdar 3 " TRANSFORMER 
is the finest utility set on the 
market. Supplied also as a COUPLED 
a - valve model, price (5 3 s, 
complete. The "Standard • 
Console," incorporating a 
Qualkon reproducer a mal 
luxury model — costs £rz 
complste. Including Royally. 

I
Ir•-• ow...m.1.w.. aeumme ---......, 

SEE THEM AT MANCHESTER 

6 - 17 - 

On Messrs, Tutills' Stand No. 16, at Manchester, will 
be seen a complete range of Laruplugh models. 

MIILIMY•M«•I!•LMM.M.IIMMMMIMI•1MMIMMM•e•Ml•I/IIa•Oiaéeiam 

All 
LAMPLUGH 

RADIO 
PRODUCTS 

are 
guaranteed 

for 12 
rn sithe 

IL-AMR-MGM' 
For the home 

constructor 
Here are the units 
that simplify Radio 
Set constructicn for 
the amateur, making 
good remits certain 
and providing the 
professional finish 

that is so desirable. 
Send for descriptive 
folder and Circuit 
Diagrams at once. 

The QUALITY 
TUNER 

PRICE 

PLATE TUNER UNIT 
The PANEL 35f.. 

S. A. LAMPLUGH LTD. 
KING'S ROAD, TYSELEY, 

BIRMINGHAM. 

A. 
she 
by 
fac 
am 
for 
labo 
not 
pos 
we 
Pou 
Old 

£9 Aduertneuts for " The IVireless 

Components, Etc., for Sale.—Contd. 
oRYSTAL Reception at its Best by using Crystal 
C prov. patent; price 1/6, with valu-
able hints; agents wanted.—Crystal, 2, Sydney Ter-
race, Lancaster. [9753 

IIRNDEPT New Goods (deleted from ratalogne,.— 
/-. Crystal detectors, 1/6; vernier dials, ratio 7 to 
1, 4/11; geared 2-way and 3-way coil holders, 4/11; 
transformers, 6:11; rheostats, 1.4 ohms, for 1 to 3 
valves, 1/3; low lees .0002 anode condensers, 2/11 
each; concert coils (set of 4), 5/6; short wave coils 
(set of 4), 5:6; separate coils; 81, 9d.; 82, U.; 83, 
1/6; sizes 300, 400, 500, 2/6; postage paid on 5/-
orders.—Rodwell, 14, Raile ay Approach, London 
Bridge. 

[0208 

oOMPOSENTS for Any Set Sent Anywhere.—Con-
V suit F. D. Armitage, 12, St. Domingo Grove. 
Everton, Liverpool. [9923 

II A I GH'S Mail Order Supply Service.— Guar-
anteed immediate delivery new screen grid 

P.M.14, new detector P.M.4D, and Pentode P.M.24,• 
all latest components for Megavox Three and all 
Wireless World sets by return, c.o.d.; no substitutes; 
test our service for satisfaction; we are expert radio 
engineers and British Valve Manufacturers' Associa-
tion dealers.—Haigh's, 121, Gordon Rd., Ealing, W.13. 

[1147 
QIIIIPLITS Wireless Componente for Disposal; stamped 
kJ envelope for list.—Carr, St. Murgarets, Alfreton 
Rd-, Derby. [1303 

"LIXPERIMENTER'S Surplus.-100 hours 2 P.M.256, 
14 9/6 each; 1 D.E.6B, 6/6; 1 D.E.H.610, 6/6; 
Cosmos H.F. choke, new, 4/-; R.I. Varley, 6,000 ohms 
resistance, new, 3 /6.—Acraman, 722, Chester Rd., 
Stretford, Manchester. [1388 i 

O'. CLAROSTAT. ClarOstat, ClarOstat. ClarOstat. 

J' AVE You Received your Free Copy of the New 
11 20-page ClarOstat Booklet, descriptive of the en-
tire range of these wonderful variable resistors/ If 
not, drop a postcard to-day to Claude Lyons, Ltd., 76, 
Oldhall St., Liverpool, mentioning Wireless World, 
XTOLUME Control ClarOstat, range practically zero 
Y to 500,000 ohms; for volume and/or tone control; 

for reaction control; for screen-grid voltage control', 
for all anode-fed schemes, for improved R.C. coupled 
amplifiers, etc.; only 8/6, post free, from Lyons.— 
Address below. 
G RID Leak ClarOstat, range 14 mego)un to 10 meg-
ME ohms; the only really reliable variable grid leak; 
try it entirely on approval; 8/6, post free, or at any 
good dealers; guaranteed by Lyons.—See below. 
QTANDARD ClarOstat, rating 18 watts; the perfect 

eliminator control for eliminators having outputs 
up to 300 volts; as used by the of the leading British 
firma manufacturing A.C. and D.O. eliminators; prices 
from 9/- to 10/6; information from Lyons—Address 
below. 
'DOWER ClarOstats, rating 36-40 watts; for use in 
1 the most powerful eliminators; will carry 100 mA. 
comfortably; for the control of filament groups in 
large power amplifiers; for insertion in series with 
the primary of rectifier transformers for input' volt. 
age regulation, etc.; full details in the new 20-page 
ClarOstat Booklet now being mailed free by Lyons.— 
See below for address. 
MABEE Type ClarOstats provide distant control of 
/ volume or tone, or both at once; an accessory 
for table, bedside, or fireside use; 13/6 at all dealers, 
or post free, in case of difficulty, from Lyons. 

D UPLEX ClarOstat, the latest ClarOstat; two Clar0-
1-, state in one! A voltage dividing arrangement for 
eliminators, giving one fixed and two variable tap-
pings; each section carries 16-18 watts; send to Lyons 
for details; only 13/6, at all good dealers, or post free, 
in case of difficulty.—See below. 
CILAROSTATS have recently been specified by Wire-
V less World, Modern Wireleee, Wireless Magazine, 
Wireless Constructor, English and Amateur Mecha-
nics, Popular Radio, Radio Broadcast, Q.S.T., Radio 
News, etc.; specified by T.C.C. in their new elimin-
ator booklet; exclusively specified by W. James in his 
new book on metal rectifiers; specified by Mr. J. H. 
Reyner, B.Sc., for his new all-battery A.C. eliminator 
unit; specified for four different sets in the new 
Evening Chronicle Wireless Guide, by Radicles, the 
famous North Country expert, ete., etc.; such popu-
larity must infer a good product! 
riLAR9STAT. ClarOstat. ClarOstat. ClarOst at. 

ClarOstat.--Send for new 20-page booklet, 
crammed full of astonishingly useful eliminator in-
formation, etc., to-day. it is free; just send a P.C. 
and mention Wireless to-day: 

to Claude Lyons, 
Ltd., 76, Oldhall St., Liverpool. 
cILAROSTATS.—tiee the entire range nt the Man-
....) chester Radio Exhibition. Stand 13; remember 
Stand 13—the ClarOstat stand; we shall have some 
extremely interesting exhibits for the amateur, quite 
apart from our ClarOstat display, such as Piezo-electric 
oscillators, a new (13 namic speaker, something new in 
eliminators, a new type of super efficient rectifier for 

C., ILT, eliminators, new power transformers, a 
w of G.R. precision laboratory instruments as sold 
us to most of the leading radio and electrical menu-
turers, something new in the way of powerful 
plifiers, a new itceiver of startling design and per-
manee which has been occupying one wing of our 
ratory for nearly twelve months, etc., etc.; do 
fail to see Stand 13 (sanie number and same 

ition as last year), Manchester Radio Exhibition: 
hope to meet all the real amateurs, also the brass-
nders, there; Stand 13.—Claude Lyons, Ltd., 76, 
hall St., Liverpool. [1368 
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Timm 
Marte 
HO% 

Columbia 

The World's 
BEST 

Battery Value 
The new 60—volt Columbia High— 
Tension Battery (No. 4721) is 
definitely the world's best battery 
value. Costing only 10/6, it is a 
battery of extremely high capacity, 
its lasting powers are enormous, 
and its very name and high stan— 
dard of excellence will commend it 
to every discriminating wireless 
man in the country. 

In addition to this amazing offer, 
we have pleasure in announcing 
the following reductions in price 
of other Columbia Batteries. 

60 volts. High (Triple) Capac-
ity (No. 4780) 

45 volts. High (Triple) Capac-
• ity (No. 4767) 
45 volts. Vertical High (Tri-

Pie) Capacity (No. 4772) .. 
22.5 volts. Power Grid (No. 

476'0 • • • • • • • • 
4.5 volts. High Capacity Grid 

(No. 477 1) • • • • • • 

Write for our in-
structive brochure, 
" Why Radio is 
better with Bat-

tery Power." 

I. B. BoltatI8, Imperial Rome, RingsWel. W.C.2 
droiland:1 I% IrliOld 3 C.,trion 

Wanow, 

believe to be thoroughly reliable. 
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EVERY FRIDAY 4d. 

The Wonderful "ZAMPA" 

See it on 

STAND 87 
NEW HALL 

MANCHESTER 

EXHIBITION 

The " ZAMPA "  

Moving Coil Loudspeaker 
The" Zampa" is not just a kit of parts, it is a 
completely assembled unit, scientifically and 
soundly constructed, which gives absolutely 
natural, crisp and clean reproduction. 
To work off 6-volt accumulator or Trickle PRICIS. 
Charger from A.C. Mains, including step- £5 17 6 
down Transformer .. 
PERMANENT-MAGNET TYPE, induct- co 10 0 
ing step-down Transformer • .. ele 
This Model is guaranteed not to lose its magnetism. It 
will give volume approximately equal to an ordinary cone 
speaker from the same input, and can be worked direct 

off any standard set. 
Zampa" Regenerative Aerial Tuner 

An excellent Tuner desigqed to meet the requirements of 
the Home Constructor. The method of reaction ensures 
piefect balance and smooth and efficient control 102/6 
over thewhole wave band (25o/2,000 metres). Price AU 

OUR NEW CHASSIS FOR CONE 1TNFÈS. 
You can mount any type of Cone Unit on this 
Chassis. Save time and labour, and secure 
greatly improved results from your speaker. See 
it on Stand 87, New Hall, Manchester Exhibition. 

MIC WIRELESS CO., 
White Horse Place, Market St., Wellingborough. 

150-watt Lighting & Charging Plant. 
PRICE, complete with all ,e03 18:6 

accessories, for Petrol, 
This is a very reliable and economical plant to 
run. Send ¡Id. stamp to-day for list of this 
and smaller sets. Easy Terms arranged. 

TOM SENIOR,EigEngIvE'retr., 

Components, Etc. for Sale.—Contd. 
QTORRY Bargains.-2/2 Ampllon loudopeakere, 

cabinet type, 25/-; blue spot cone units, 19/6; 
later model, with adjuster, 23/-; reliable pocket volt-
meters, in ease, double reading, 6/6; tested and guar-
anteed; post paid.-Storrys. Ltd., 143-5, Eastbank St.. 
Southport. [1270 
'IPXPERIMENTER'S Surplus -211F Everyman Wear-

ite copper box, 15/6; B.B.C. range 3 coils and 
bases, 18/6; Selection Four Resistan panel, drilled, 
7/-; AF3, 14,/-• Ideal 2.7, 14/-; PYe tapped second-
ary 2.5, 12/6; RI Varley H.F. choke, 5/-; ROC, 
type B, 12/6; Leweos SPAC B.B.C., with base, 
5/-; ditto, SPT, 5/-; P1114. 6/-; Bezel AW4 trans-
formers, both ranges, with base, 25/-; Dimics, with 
base, 6/-; etc., etc.; all perfect.-Dr. Leslie Groom, 
Wished'. [1389 

QURPLUS.-R.I. Multi-ratio Trans., 12/6; Gam-
brell Neutrovernier, 3/9; Liasen L.F. choke, 4/-; 

Ripault lateral, .0005. 7/6, cost 18/-; P.M.2, 5/6; 
P.M.1 L.]?., 51-; 8.P.18, green, 5/-; all perfect; 
St eravox cone, 25/-, cost 70/-, demon,trated.-
Needham. 8, Eastwood Rd., Goodmayes, Essex. 

[1375 
CYLANITE-The New Panel Covering. 

C YLANITE improves the appearance of any set. 

CYLANITE can be fixed to any existing set. 

C YLANITE can be used to cover panel screens. 

CYLANITE enables 3-ply panels to be used. 

C YLANITE lessens the cost of your set. 

CYLANITE costs only 2/ per sq. loot (6 sq. inches 
fur 14.1. 

elYLANITE samples and particulars post free trout 
•-/ Marsh and Wright, Royal Arcade, Weymouth. 

(1253 
00880R 2v. S. Grid Valve, new, 15!-; Pare\ 

holder, 2/ 6.-Gleed, Optician, Raynes Park. [1409 

ONE McMichael Supersonic Unit, with 5 valve, 
and 2 oscillators; £5.-Ilardisty, Falls Cottage. 

Kinlochleven, Argyll. . (1384 

MARCONIPHONE Loud-speaker, model 105, new. 
JR2 E2/15; 6 Exide H.T. 20-volt a‘cumulators, £1; 
6 Igranic and Reflex coils, 3 McMichael 11.F. trans-
formers, 2 T.C.C. .5 fixed condensers, Watmel II.F. 
choke, Orniond variable condenser and Burndept loud-
speaker transformer, 15;-; or the whole, £4.-Pound, 
25, Chester St., Kennington. 8.E.11. (1410 

S- URPLUS.-12in. cone speaker, 9/6; Finston twin-
7 gang, unused, 7/6; 2 6-pin roils, unused, with 

bases, 3/6 each; 6 parcels useful scrap, ebonite, con-
densers, etc., 2/- each; other bargains stamp for list; 
wanted, D.C. eliminator.-103, Inlet Liverpool. 

[1412 
Tel ADIO HOUSE, HUDDERSFIELD, issues reliability 
XI+ wireless guide; copy sent post free. 
RADIO HOUSE, HUDDERSFIELD.-Deuble scale 

RADIO HOUSE. IIIIDDERSFIELD.-For all adver-
tised components of various makes; trade en-

quiries solicited.-J. H. Taylor and Co., 15, Radio 
House, Macaulay St.„ Huddersfield. [0028 

VOUR Old Components Taken in Part Payment 
for Latest Type; see our achert. ill column 

Receivers for Sale.-Scientiflo Development Co., 51, 
Fistiergate. Preston. [0228 

G.E.C. Supersonic Kit, complete with high and low 
Broadcast coils; offer wanted.-Box 8562, c/o The 

Wireless lion!. [1478 

nATTERY Eliminator Components.-3 R.I. and 
Varley wire wound resistances with holders com-

plete, 1 30,000 ohms, 1 5,000 ohms, 1 15,000 ohms. 
4/6 each; 1 ditto without holder, 10,000 ohms, 31-; 
1 10 mfil. Hydra condenser, 500 volts, A.C. test, 10/-: 
1 ditto, 4 mfda, 4/-; 2 T.C.C. 2 mid. condensers, 2/-
each; 2 T.C.O. 0.1 mid., 1/- each; 1 T.C.C., 0.02 
mfd., 1/-; 3 grid leaks and holders complete. 1.25 
mgh., 2.5 mgh., 1/- each; 1 6-volt Cossor full wave 
rectifying Valve, 12/6.-Box 8560, c/o The Wireless 
World. [ir7 

2K £3 Latest A.J.S. Speakers. 37/6; 25 35/. latest t, A.J.S. cones, 23/6; sets parts, great sacrifices; 
retiring.-F. Meakin, 32, High St., Tuustall. [1475 

"REALISTIC 
ese"Great Achievement. Distinct sharpness 

Wood Diaphragm Speaker. 

of attack on speech and music and perfect 
distributiod of tone over bass and treble 
registers by means of our patent wood £3 n diaphragm and reed 

movement 
Result—Natural Reproduction. 

*state W. H. S. VINCENT, 72, Penton Street, 
Islington, N.1. 'Phone North 5237. 

Mention of 

BETTER CONNECTIONS 
IMPROVED APPEARANCE 

AND BEST RESULTS 
BY USING 

ILS9N ACT' 
COLOURED CONNECTING WIRE 

8d. 
1/6 

ONE 10ft. COIL UN ENVELOPE) 
FOUR 5ft. COILS (IN CARTON) 
COLOURS 

RED, BLUE, YELLOW, GREEN, WHITE and 
BLACK.  

PROPRIETORS :— 
BRISTOL WIRELESS CO., LTD., 

QUEEN'S ROAD, BRISTOL. 
a 

voltmeter, 0/6, 0/120; 5/6. 

0LAREMONT WIRELESS Co.-Polished oak cabinet 
• speakers, giving wonderful tone and stupendous 
volume; 27/6; trade enquiries invited. nLAREMONT WIRELESS Co.-Cone speakers, ar-
• tistically fretted front, perfect tone and volume; 
16/11. 0LAREMONT WIRELESS Co.-2-valve loud-speaker 
• sets, complete, 5 guineas; 3-valve, 7 guineas; 
royalties extra. 
CLAREMONT WIRELESS Co.-Beautiful tone pen-

t-Air, etc.; 28/6. oLAREMONT WIRELESS Co. Builds Sets to Any 
• Specified Design. 
rLAREMONT WIRELESS Co. will Call and Inspect 
• Your Set and Advise You Free in Bristol. CLAREMONT WIRELESS Co. will Procure and 

Despatch Any Component same day as order 
is received. 
LAREMONT WIRELESS Co.-All above goods 

w.w.16 4...e sent carriage paid.--Claremont Wireless Co. 68, 
ri 

  Claremont Rd.. 'Bristol. [ 

" The Wireless World," when writing to advertisers, will ensure prompt attention. 

ooe JACOBEAN 
OAK CABINLT 
Teat: .7)Pue,Tt.tmege,l. 
Top compartment forget. 
and bottom compart-
ment for batteries. 
Fitted with lock and key. 
Size No. 1 taken any «4 
or panel up to 21 x 8 is. 
Size No. 2. net or panel 
up to 30 x 9 in., IC. 2. S. 
In Mahogany with 
l'abriole legs. Bide 1,£  
. 10 . 0. Sloe Si 

e7. 6. 0. 

£5 • 7 . 6 Special sizes to order. 

Delirered free England and Wales. Scotland and 
Ireland 26 urtra. Crate 76 extra, returnable. 

Write for Illostroted Price List. Let et quote for gone corn design+. 
F. RIGBY, 9, The Oval, Hackney Road, London, E.g. 

'Phone BISHOPSG.ITE 

Protect Your Set 
with the 

RMONIC 

Safety Earthing 
Switch. 

SelentiOcally designed to adequately protect 
> ir set In all condition', Ilas a Mee between 
'he aerial and the act, thus giving 'mourn) 

4 6 from lightning even if the set le left connected. 
Soundly made with Bakelite cover to keep it 
waterproof. Price 4. U. 

»mom,: Lut Free. 
et dealers can't supply ,re send post free on Illoneeback guarantee. 
JAMES CHRISTIE dt SONS. Ltd.. 248, West Street SHEFFIELD. 
London Agents: A. F Bulgin & Co., 10, Cuettor it., London. E.C.4 

ORMISTON 

LI TZEN 
es used bu the 

.erfraeatre7 

Ileir'e 'fee-044°14 

18 THE BEST FOR TUNING COILS 
AND H.F. TRANSFORMERS. 

Each individual strand is silk covered, with an 
overall covering of dlk. All other sizes supplied. 

20 yds 46 I 60 yde 10'-
25 yde 56 I 60 yds. . 12,-

Trade Terms on application. 
P. ORMISTON & SONS, LTD., 

79, Clerkenwell Road, London, E.C.1. 
- - - 

WO -4-ArdeteCti 

4 

Every 
Thursday 

3d. 

able gramophones, new metal diaphragm sound 

AJO 
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Components, Etc... lot Sale. —Contd. 
WESTON Double Reading voltmeter. type 506. 0-6. 

0-200, as new, 30/-; Igranic pick-up, volume 
control and adapter, £1.-Box 8563, c/o The Wirelesv World. 

[1479 
N .C. Speaker, Baker 6-volt H.R. 50/-; new Fer-

ranti 0.P.3C, 17/6; 1 D.E:5B, 1 D.E.4, 1 
8.P.558, 2 B.T.II.7, 2 new D.F.A.1. all 5/. each.-
IL Auger, 105, Crystal Palace Rd., S.E.22. [1474 

'(TARLAC Covered Wire, 7d. per coil, all coloura, 
complete sets cut to correct length and looped; 

Milliard Master Three, 1/-; Cosset. Melody Maker, 2/-; 
Includes terminals; headphone or loud-speaker cords 
from 1/6; Vallee battery cable, 7 wires in one, 1/3 
per yard; country traders supplied by post. -Messrs. 
Greatrex, 34, St. George's Rd., Golders Green. [1452 

mANITFACTURERS Surplus Stock at Bargain 
Prices.-3-valve portable receivers, long and short 

waves, complete with valves and batteries, perfect 
tone and splendid volume, oak £13, mahogany £14, 
royalties paid; Crosley Bandbox, with valves, £19; 4-
valve receivers, H.F., dot., 2 L.F., oak cabinet, £6; 
4-valve neutrodyne receivers, long and short waves, 
walnut cabinet, very selective, £7110.-Write for 

R particulars to adio Stores, 146, Holland St., Astley 
Bridge, Bolton. [1431 

ENJAMIN Majestic Eliminator, 220-240-volt, per-
feet, £5/10; Marconi Ideal, 2.7 to 1, 13/6; Fer-

ranti push-pull output, 1-1, 12/6; Fuller loud-speaker 
unit, 15/6.-W. Bruntoa, 240, Earl's Court Rd., 
8.W.5.(1430 

ØNE Ekco II.T. Unit, 4 tappings, D.C., 60. 90, 120, 
power, coat £3/12/6, for £2/5, moving to A.C. 

district; set of 6 Colvern toile for Solodyne and 
Phoenix Five. 2 aerial and 4 split primary for short 
and long wave, 3 6-tin bases and screens, cost £3/7, 
sell £1/15; 2 G.E.C. transformers, 2 to 1 and 4 to 1, 
8/- each.-G., 40, Cleveland Park As-., E.17. [1429 

Kiel% Lattice Mast, 3ft. sq. base, nearly pew. 
•-rasrstrong construction, painted white, suit residen-
tial district complete guys etc.; £5.-Newby, 3, 
Mallet Si., Sinetliwick, Birmingham- [1428 

QURPLUS Wireless '..1omponents for Disposal, cheap; 
stamped envelope for lists.-Porter, 11, Naples 

Rd., Cheadle Heath, Stockport. [1426 

B LUE Spot Cone Unit, 17/6; beam ditto, 15/-: 
Beare, 7/6; Dr. Nesper, 7/6; Marconi trans-

former, 2.7 to 1, 4 to 1, 17/6; Ferranti A.F.5, 22/6; 
cone speaker, 25/-; Celestion speaker, £5/10; all 
new.-Spink, 52, Brodrick Rd., Upper Toien3fri 
13.W.17,  

C osmos Elastic Aerial Unit, 7/6; R.I. transformer. 
5/-- Phillips type charger for L.T. or M.C. 

field supply, input 240v., output 2.12v. 1.3 amp.. 
30/-; wonted, Ferranti milliameter, 0-15.- II. Grim-
mer, Brook House, Kenton Rd., Kenton, Middlesex. 

[1433 
V OLVERN LW. Former, 6-pin, 2/6 ; Silvertown 

transformer, 7/6; Liasen. 5/-; P.M.1 L.F., 5/-; 
ARDE., 4/-; voltmeter, 0-10, 3/-; quantity others; 
best makes; stamp list.-Blale, 36, Hillhead St., Glas-
gow, W.2. [1445 

A MATEUR'S Surplus.-Valves, transformers, etc.; 
for list.-Pickles, 19, Bolton St., Colne. 

Lancashire. [1446 

ERRANT' A.F.3 For Sale; I5/--r. N. Belli-
wel , 5, Albert St., licbden Bridge, Yorks. [1447 

B.T.H both new, £4/10 each; 3 L.S.5A., 10/- each: 
Woodroffe pick-up, £2; Wearite coils for "W.W." 
demonstiation set, 15/-; Simmonds Daventry coils 
for new All-w.ve Four. 15/-.--Temple, Knockdolian. 
Comrie. [1448 

2IN. Spark Coils, perfect, 12/6 ; lin, spark coils, 
5/9; morse keys, 5/-; new Dewar switches, 1/-; 

hand driven generators, H.T., 61-.-Below. 

MOVING Coil Milliamp Meter, 0-150, 25/-; volt-
-ma meter, 0-140, 25/-; voltmeter, 0-15, 4 /-1 
G.P.O. galvanometer, 7/6; hand telephones, 4/6; ear-
phones, 1/6; large size, 2/-; microphones, 2/-; micro-
phone transformers, 2/6 and 3/6; microphone but-
tons, 1/-; 1,000 ohm chokes, 1/-; buzzers, 1/-.-Below. 
LARGE Fan Motors, 110v. and 220v., all D.C., 

10/-; li.p. D.C. motors, as new, 110v., 25/-1 
2,4h.p. motor blowers, 110v., D.C., 40/-; 110v. star-
ters, 7/6; shunt regulators, 10/-.--Below. 

14-VO"' 12-amp. Charging Dynamos, shunt 
wound, 40/-; Brolt 12, 8a. charging dynamos, 

35/.; 6-cylinder aeroplane magnetos, no breakers, 
7/ 6.-Below. 
A LL Above Goods Guaranteed, 3 days' approval 

from date of delivery, cash with order or c.o.d.; 
all lett cro answered.-Gislpin, Rini:Mid Heath, nr. 
Henley-ois-Thames. [1449 

THE King Super Moving Coil Speaker, permanent 
ma,rnet type, at a wonderfully low price, works 

straight from set, 50/-; King Creme pick-ups, 10/6; 
66v. regenerative new type power batteries, 11/-.-

76. Shakespeare Rd., N.16. [1450 

L OUD.SPEAKER Celestion, new, C.12, coat £7/10, 
accept £5/10; 0.P.4C. Ferranti, 17/-; 2 B.T.H. 

Blls, 10/- each; 3 D.E.5As. 10J. each.-F. Mason. 
55, Charlton Dane, Charlton, 13.E.7. (1451 

ILA 

ADVERTISEMENTS. 47 

RADIO METERS 
This enterprising innovation marks • new step forward in 
after-sales meter si rvice. Now you can buy Sifam, the un-
challenged leader in popular priced Radio Meters, and at 
the same time be assured of a first class meter repair service. 
Repairs are carried out in our own works by • staff of experts. 
In price and guaranteed accuracy Sifam meter, are all that 
you need. Ask your dealer to show you the complete range 
and send for free leaflet " What Simple Meters Can Show 
You " tn :-
SWAM ELECTRICAL INSTRUMENT CO. LTD..-(Deet. W.m.) 
RADIOMETER HEADQUARTERs, BUSE HOUR& ALDWIMILW C.2 

Seam 
Stilllameters 
Moving Iron 

10 - 
Moving Coil 

0-30 Flush 
Ty p2 

( I II u s t rat e d), 

DOWN 

Balance in ro months. 

(Alen of (3 or over secure 
ANY MAKE 

of 

LOUDSPEAKER,COMPONENT or SET. 
I ¡pl., at ono, 1.. ["Il part,rular3t, 

CAWLEY, The Wireless Man, 

14, PETER STREET, ST. HELENS, 

AI 1 Advertisements for " The Wireless World" are only accepted from firms 

MISCELLANEOUS. 

A LeilA.I.:Ititi Batrit meTh&Wireliss  Doand :utorer, ytcrnizill 

get; sets installed, maintained, end brought up to 
date; moving coil speaker, gramophone plek-UP10, and 
H.T. eliminators demonstrated by appointment. -2a, 
Woodville Grove, N.16. Sloane 5105. or Cliaaold 3687. 

pASY Paymenta-We ewer. by easy Dene(7e11829a1. 
-1-4 components, accessories and sets, any make; 10X 
down, balance spread over 10 months.-Send list Of 
requirements to London Radio Supply Co.,11, Oat 
Lane. London. E.0.2. [0097 

¡ v./I.E.& Accumulator Charging Service-Collection 
a...4 and delivery in 5 mile radius of Croydon; send 
for particulars to Croydon and District Electric Ser-
vice, Dept. X., 98, Cherry Orchard Rd., Croydon. 

11 ARTERIES Direct, a saving of 40X.-60-volt,"60/130) B 10/11; floatage 9d. and 1/- respectively,. 

British throughout and fully guaranteed; super and 
treble capacity also stocked.- The Johnson Engineering 
Co., Dept. W.W., 86, Great Portland St., W.1. [1074 

CAMBEIDGE end Dietriet.-Radio Specialist cure' 
faulty sets; tone, volume and selectivity imProve41. 

low charges; quality reception deinowstrated free-Ten. 
158, Tenioon Rd., Cambridge. [1207 

PENT3 /E.-Star Engineering. Didsbury, Man-1 
cheater, are now manufacturing moving coils 

suitable for use with Pentode valves; send for par-1 
ticulars.-Thone: Didsbury 1785. [1338 

QCOTT SESSIOXS and Co.. Great Britain's Radio 
..-7 Doctors-Officially approved by Radio Society of 
Great Britain and Wireless Lengne. 
SCOTT sKseroNs.-Your set repaired, rebuilt or 

remoderni.mil; A.0.3. Magnavnx 3, etc., constructed 
with your componento, or parts supplied; guaranteed 
workmanship. 

SCOTT SESSIOXS.--Send set: immediate quotation for 
modernising, etc.; engineer, sent all Parts London-

-'Plione: Mountview 5424. Scott Sessions and Co:. 
Bailiwick Parade. Muowell Hill, N.10. [1362 

SIIEFFIELD.-W. G. Kenningo-Kilbourn. F.B.II.I., 
M.R.S.G.B.. will be pleased to give advice on any 

Accumu-lators charged-34i, Middl ettood Rd. eliminators. Accumn-
troublesome set. Specialist in all mains, receLilve3r9s4, 
moving coil speakers, batt ery  

L 
0 
G 
L 
A 
B 
E 
L 
S 
L Oti-LABELS Eiiiilde F., to Nod tly 

Ac. urately all the stations You Hear, and to and 
them again with the minimum of trouble; essential 
for s' broadeateher" and DX fan alike; suit any eta-
Bon and evisry bid: pneket of 50, post free, 1:2.-Cialv3e7n7 
14, Brook Av., Wembley. 

YOUR Old Apparatus Taken in Part Paynient 
for Latest Type; see our advert. in comma 

Receivers for Sale.-Seientitle Development Co., 51, 
Fishergate, Preston. [0229 

BETTER Wirelesa.-Seta and parto supplied, . any 
make; sets built to order, overhaul and installation; 

information free.-Write Taylor, " WIrelees,” Nue4t8b3y 
Bridge, Inverness-shire. 

STEEL Aerial Moots 819; why not remove that 
wooden pole before the winter comes; 20f t. for 8/9, 

28ft, 11/9, 36ft. 17/-; in sections, complete with wire 
stays, eye and joining bolts-Particulars Bosh Selmer 
(Room 42), 29, Paternoster Row, E.0.4. City 3112. 

[1484 

PATENT AGENTS. 
PATENTS and Trade Marks, British and foreign.- 

Gee and Co. (H. T. P. Gee, Member R.S.G.B• 
and A.M.I.R.E.). 61-52, Chancery Lane, London. W.C.2. 
'Phone: Holborn 1525. [0001 

1WREE.-Inventor's Guide on Patente.-Chatwin. 
253 (W.), Gray's Inn Rd., London, W.O. (1158 

REPAIRS. 
A LEXANDER BLACK, the wireless doctor. sets 

..C3. repaired and modernised.-Detaile under Mis-
cellaneous. 19991 

rrWELVE Months' Guarantee AccomPaules An Our 
s. Repairs: any make of L.P. transformer, head-
phones, or loud-speaker repaired end despatched within 
48 hours; 4/-, poet free; don't discard If burnt out: 
terms to trade.-Transformer Repair Co. [Dept. W.). 
214. High K. Colliers Wood, S.W.19. [0011 

TTRANSFORMER Repairs-Any make L.F. trans-
A former repaired for 4,.; highest grade wires 

  used; quick, expert work.-Holland, 24, Nottingham 
Rd., Isleworth, Middlesex. [1419 

we believe to be thoroughly reliable. 
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Repairs. -Contd. 

REPAIRS Returned Post Free, and to ensure satis-
faction send mmittence after approval of same.-

Leeds Wireless epair Service. LOUD-SP ' EAKEBS, headphones rewound to any re- 
sistance and remagnetteed, 3/-; transformers re-

wound, 4/-; sets constructed and overhauled, work 
guaranteed.-Leeds Wireless Repair Service. 5, Boston 
Place, Green Rd., Leeds. [1159 

C:1UARANTEED Repairs by Experts.-Louespeakers, 
m headphones, pick-ups, any make or type re-
wound, remagnetised and adjusted, post free. 4/-; 
L.P. transformers and chokes rewound from 4/, post 
free.-Howell, 42, Fotheringham Rd., Enfield, Middle-
sex. [1413 

QEND Your Repairs to an Experienced Engineer or 
• write for appointment at your own address; also 
best components for all sets.-H. Bell, 1, McDowell 
Rd., Camberwell, S.E.5. [1439 

EXCHANGE. 
'DART Exchange, beet offers made without seeing 
▪ materiel; special consideration given to customers 
own reasonable terms.-G. A. Rya11, 182, Kennington 
Rd., London. [1260 

STAMP Collection and Doublets (Norwegian), exchange for wireless components.-Box 187, Stavanger, 
Norway. [138i 

GOERZ Prism Binoculars, 6x30, in care, offered 
for good cone speaker-Webster, 96, Marshall Rd.. 

Sim Meld. (1465 

ore Old Apparatus Taken in Part Payment 
J. for Latest Type; eee our advert. in column 
Receivers for Sale.-Scientifie Development Co.. 51, 
Fi-bergate, Preston. (0231.1 

TRANSFORMERS, 2, Marconi Ideal, 16/- each; 
-3- Liasen, ge; want Ferranti type A.F.5; exchanges 
considered.- aekenzie, .Balguish, Kineraig, Inverness-
shire. [1440 

WANTED. 
WANTED.-2 P.M. Valves, II.F.I; 2 P.M. valves, 
VV L.F.1; 1 P.M. valve, 1.A.; 1 P.M. valve, 252; also 

Colvern combined wave coil; good condition essential, 
cheap.-S. A. Blogh, 38, Abercorn Rd., London-
derry. [1403 

KONE Celestion or Good COIld Speaker, in exchange 
for 3 Pye shrouded main chokes, 20 M.F. capa-

city condensers, also metal and copper boxes; par-
ticulars, stamp.-Apply Lawley. 22, Wellington St.. 
Greenock. [1422 
'XTESTERN Electric) Relay, or equivalent; price 
VV moderate-O'Connor, Riverside. HolYwood,113C802. 

Down, Ireland. BURNT-OUT Transformers. quantity 12 D.C.0. (1w3i7rei 
-Bryce, 27, Royal St., (lourock. 

WANTED, Tung« or Philips L.T. battery charger, 
VV A.C.220.-Hemmioc, 92, Hamilton Rd., Go[1Id3e7r8e 

Green, N.W.11. 

Wanted.- Contd. 
ISSEN X. 60. 250: Liasen, centre tapped, 60, 250. 

-kJ -BM/BAYZ, W.C.1. [1482 

EXPONENTIAL Horn and Pye 32 Henry Choke.-  
Details and price, Ball, 136, Valence Circus, 

Chadwell Heath. [1464 

W ANTED, a magnetic bar amplifier, cheap; also 
small loud-speaker-Write BM/BRS6, London. 

W.C.1. [1463 

SITUATIONS VACANT. 

wIRELESS Operating A ppointnients Assured; 
V2 short qualifying courses, day, evening; fees pay-
able after appointment for boarding students; Morse 
classes.-Manager, Wireless School. 21. Manor Gar-
dens London. N.7. North 3694. [9902 

WANTED, radio engineer, experienced in modern 
TT valve and circuit design.-Apply, stating age, 

experience and salary eequired, to Box 8437, e/o 
The Wireless World. [1272 

OPl'ORTUNITY Knowledgable Enthusiast to join 
small but well-established West End firm doing 

high grade radio work, with view directorship; re-
mimeration mostly by results, but applicant must 
state salary needed.-Apply Box 8548, e/o Wireless 
World. (1417 

WANTED. expert wireless technician, to fill re-
sponsible position, first class experience essential. 

-Write, stating age, experience and salary required, 
Box 3, e/o Knights, 55, Chancery Lane, W.C.2. [0259 

WANTED, young man for retail wireless and gramo-
e7 phone business, must have knowledge of sales and 
making up sets.-Write Box 8569, c/o The Wireless 
World. [1437 
eiBAMOPHONE and Wireless Shop; smart assistant 

required.-Write, stating age, experience and 
salary required.-Box 8564, c/o The Wireless World. 

[1492 

T ONDON.-Traveller to tell flexible wireless cord to 
the trade for cash; country trailers supplied by 

post-Messrs. Greatrex, 34, St. George's Rd., Golders 
Green. [1453 

SITUATIONS WANTED. 

T.7 LEOTRICAL T Inician. experieneeil in gram° 
IA phone reconling, requires appointment, 115e. and 
Public, School edneation.-Bot 8565, e/o The Wireless 
World. [1491 
VOUNG Man, 27. first class P.M.G. (1928), Public 
A School and University education, desires situation 
in any capacity guaranteeing advancement, knowledge 
of receiver testing gained in works.-Box 8566. fin 
The Wireless World. [1490 

VDUCATED Young Man, aged 27, with 6 years' wire-
-8:S less experience, technical and practical, desires 
position with firm with view to partnership-Box 8567, 
c/o The Wireless World. [1489 

Situations ,Wanted.-Contd. 

EXPERT, with ear, requires part time job erectine 
or repairing wireless sets; Birmingham district.-

Box 8568, clo The Wireless World. [1488 

AGENCIES. 

FntsT Class Wholesale Connection Required by Itn-
portent German Radio Manufacturer; also agent 

of repute.-Apply -Mercedes Radio, Berlin, C.2. [1334 

REPRESENTATIVES Wanted in London and the 
Principal Cities of the United Kingdom by a Lead-

ing French Manufacturers of Horn Type Loud-speakers, 
cone type loud-speakers, L.F. transformers, headphones, 
pick-ups.-Apply, giving references, to Falco, 43, Rue 
Raspail, Levallois Verret (Seine). [1366 

FINANCIAL PARTNERSHIPS. 

-Les 
ADIO Engineer. 5 years' experience, requires part-
ner with capital, with a view to opening email 

retail shop in East London.-Write 168, Amhuret Rd.. 
Hackney Downs, N.E. [1468 

BOOKS, INSTRUCTION, ETC. 

STEP by Step Wireless, a complete course of the 
theory of electricity in relation to the practical 

design of wirelese apparatus, eliminators, circuits, etc., 
with extracts from a designer's notebook giving up-to-
date practical anvil etions; issued weekly, send 1/- p.o. 
for first 4 weeks.-Clifford Pressland, A.M.I.E.E. Eng., 
Dept. WAY.. Hampton-on-Thames. [0195 

" Tfity,;1:.%111111e ilitearglicest,,"jee.341 .?aonrydedit 

grams or photographs,. and . including complete 
schematic and point-to-point wiring plan of the famous 
" Evening Chronicle" 8-valve_ superheterodyne re-
ceiver. The only book cs: its kind at present in 
existence; recently described by the Editor of " The 
Wireless World " as **A fascinating booklet. . . . 
A lucid descriptien if the operation of the superhet 
receiver. . . . . With constructional details and useful 
hints and for the home constructor."-Only 8d. com-
plete, post free, from Claude Lyons, Ltd. (Oft. Quality 
Parts), 76, Oldhall St., Liverpool. [0159 

w ET H.T. Batteries are now a proved success; 
write for new illustrated booklet, giving cost 

and method of building and maintaining, free; men-
tion paper.-Taylor, 57, Studley Rd., Stockwell, ton' 
don. [0077 

wOlt Sale, complete set (4 volumes) of " The Practicel 
Woodworker," os new; 40/-, cost £3.-Box [8153325, 

e/o The Wireless World. 8 

"-WIRELESS World," Vols., 1-16 bound, 17-21 rul-
er bound, perfect; 812112; carriage paid.-B03y8le6, 

50, Knight's Hill, West Norwood, S.E.27. [1 
WIRELESS Enthusiasts.-New line of wireless diaries 
TT for 1929, special standard information; 1/9, 213, 

2/6, 2/9, 3/-, 4/6, 8/-, 6/6, 7/-; secure now to avoid 
disappointment.-J. Denshant, 8, Jesse Rd., Layton. 
Essex. 

COILS for NEW COSSOR 3. 
Guaranteed super efficiency and ready to fit Cossor 
holders. Quick delivery. 225-600. pair 15,-

900-2000, 17 - pair. 

For MULLARD MASTER 3 
as illustrated, all ranges from 

19 metres-3500 metres. 

19 metres-I000, 7/6 each ; 
1000-2000, 8/8; 1000-2000 
special, 10,6 (compound 

primary, see list). 

Bases as shown or cross pin. 

These coils are best for all 
Reinartz type circuits. 

1,E,D. DESIGN .7,232„. LISTS free. Trade supp/ied. 

POSTLETHWAITE Bros., Kinver, Stourbridge. 
Coll specialists since 1922 

MAINTEN 
D.C. & A.C. MAINS 
H.T. ELIMINATORS 
Absolute Reliability! 

Series tappings and chokes in positive and 
negative Leah is the only method to give perfect 
silence and constant output. 
Sent on seven days approval against cash to prove 

our Guarantee of Per-
fect Silence. 

Unit replaced should it 
break down within :2 
months. 

poriirideirs and prier. 
from your dealer or dIrert from 
DEPT. (20). 
The Mainten Mentz. Co., 
128,Pernandad.,Rove,Susses 

ACCUMULATORS "ELITE" THE ELITE OF ALL. 
H.T. ACCUMULATORS. 60 volts 22/6 

3 amp. hour type, 02, Se mi-oil Sub-
merged Complete as illustrated. 
Price 

DOUBLE CAPACITY TYPE, 60 volt.. 6 am> 30/. 
The World's Best High Tension Accumulator and o. British 
Manufacture. The Unique Semi-oil Submerged featuie of the 
Elite absolutely prevents surface leakage losses. The battery lasts 
a life-time. Write for lists. 

IOW 011 APPROVAL Bur= 
ACCUMULATORS ELITE, BEDFORD St., HALIFAX. Telephone: 4304. Telegrams: Elite, Halifax 
London Distributor :-CECIL POHLMAN. 77, Great Portland Street, LONDON. W.1 

Mention of " 7'he Wireless World," when writing to advertisers, will ensure prompt attention. 

Vi Rt1Lac .---
CONNECTING WIRE 

Prevents internal short circuits. 
Perfect insulation. Ends easily 
stripped for connecting. IN o frayed 
edges. In six colours: Red, Blue, 
White, Green, Black, Yellow. 

10 ft coil, 18 S.W.G. 7d. 
Four 2 ft. lengths, 16 S.W.G. 
COSSOR MELODY MAKER. 

Coloured connecting wires, cut, bent 
and looped to St every connection, 

per set, 2 -. 
MULLARD MASTER THREE, 

FLEXIBLE ELECTRIC CORDS LTD., 
QUEENSWAY, PONDERS END, MIDDX. 

Ashton Perfect Aerial Spreaders 
have revolutionised Wireless reception. 

Al2 
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Look 
for the 

NEW 
21/e 
Cabinet 

Complete with 
Aluminium Panel 

 AT  

[ STAND No. 108 

(in the Gallery) 

MANCHESTER 

RADIO EXHIBITION 

Makers_ 

RITHERDON dc CO., Ltd., 
North Bridge Mill, Deansgate, 

BOLTON 

THE WIRELESS WORLD 

BULGIN offers you a complete range of 
Signal Lamp devices that will be an 
endless saving of current and expense. 

Here are three of them. 

GRAMOPHONE 
SIGNAL LAMP AND 
ILLUMINATOR. A special 
Signal Lamp for use with com-
bined Gramophone and Radio 
Receivers. Fixes to the base-
board and indicates whether 
the amplifier is "on" pr 
"off," also shows • shaft of 
white light on the turntable. 
Complete with switch and 
terminal connections, 3/6. 

SEND FOR 

OUR NEW 
pp. CATALOGUE 

SIGNAL LAMP AND PANEL 
ILLUMINATOR. As, nowadays, 
valves give no sign whether they are 
burning or not, it is extremely easy 
to forget to switch them off. But 
not if you fit • Bulgin Signal Lamp. 
So long u the valves are on it 
glows bright ruby red and cannot 
fail to be noticed. At the same 
time it comprises an extremely 
useful panel illuminating device. 
Price 2/9 each. Special low con-
emption bulbs 6d. extra. 

A DVERTISEMENTS. 43 

COMBINED 
LAISPHOLDER A N D 
SWITCH. An ex-
tremely useful fitting with 
• variety of uses. It can 
be used es a means of 
illuminating drum control 
or vernier dials, or in 
conjunction with the Bul-
gin Ruby Light Reflector, 
it can also be wired so 
as to control the switch-
ins' " on " and "off " 
of the valves. One hole 
fixing—our usual high-
class finish. 

Price 2/.. each. 

A. F. Bulgin sk Co. 
RADIO MANUFACTURERS. 

fl. 10, 11, CIJI1S1TOR ST., CHANLErtY LANE, E.C.4. 
f,.1, phone 2o72. 

FOR PERFECT INSULATION... 
You MUST have THAT IS WHY 

WE SAY— THE PERFECT EBONITE! 

peet ,  
In the following 

 MATT,  
HIGHLY POLISHED BLACK, 

I HIGHLY POLISHED 
MAHOGAN Y, 

CUBE. 
(Regd. No. 737148.) 

Sole Ilanolorturer‘ 

ar 

OVIN 
240 00111.00MS 
TO CHOOSE MOM 

SEE 
PARFAIT EBONITE 

ON 

STAND NO. 65, 
MANCHESTER 
RADIO EXHIBITION. 

ezelYdDeP6iicie 
H. R. POTTER Zte Co., Ltd., Station Buildings, ROCH DALE. 'Ph.c 3485. 

JUST PUBLISHED 

A NEW WIRELESS BOOK—CONTAINING FULL 
INFORMATION THAT EVERY OWNER OF 
A RECEIVING SET WANTS TO KNOW. 

The Wireless Manual 
By C API AIN JACK FROST, 211,mber of the lustztute of Mull° Ençtnee, 

It provides valuable notes on the Working and 
Upkeep of Wireless Sets, Loud Speakers and 
Batteries. Its object is to make every wireless 
enthusiast fully acquainted with everything 
essential for the satisfactory running of his own 
set at home. 

Of a Bookseller 5/- net. Details Post Free. 

rrry fully illustrated and well bound in durable cloth. 

Sir Isaac Pitman & Sons, Ltd., Parker Street, Kingsway, W.C.2. 

Post this Coupon now 
or full details and lit: 

Cameo Cabinets. 

s, 

THE CABINET FOR THE 

"MEGA VOX 3" 
Mr. McLACHLAN specified a CAMCO 
Cabinet for his " Megavoe 3." 

Price Complete 

Oak 30,.. Mahogany 331 la 

To C ARR I NCT'ON Mfg-. Ca., Ltd., 
C A II CO WO ERS, SAIDERSTEAD ROAD. SOUTH CROYDON. 

Telephone; Croydon 0523 (2 linet). 

Please send me lull details of the" Messmer 3" and other Cameo 
Cabinets. 

NAME  

ADDRESS  

AI 3 Advertisements for " The Wireless World '' are only accepted from firms we believe to be thoroughly reliable. 
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Sly -wrirk  Ac -LFICILAN.CeNtBD 

PERMANENT Kee SUPPLY. 

coa o 

SPECIAL 126 
VOLT" UNIIILOC" 
UNIT FOR MOVING 
COIL WORK, Etc. 
Model F.6, 126 volts, assembled 
complete ready for despatch. 
Cash £4.7.3, or 15.3 down and 
live monthly payments of 15,3. 

UOR Moving Coil Speaker or Pentode Valve work 
an essentially smooth non-fluctuating H.T. 

Supply is entirely necessary for good results. 
Ripple and voltage drop, inherent with most forms 
of dry H.T. Supply, are the stumbling blocks to 
maximum perfection. The wonderful permanent 
Standard Wet Battery, with its smooth, unvarying, 
constant flow of current and non-sagging voltage, 
is the ideal battery for this class of work, and 
greater still—it spells permanent freedom from 
the bugbear of costly H.T. replacements and 
spoiled programmes. This amazing battery has 
brought permanent H.T. Supply within the reach of 
all. It recharges itself overnight. Send for Booklet. 

opt 

FREE BOOK.  
Send now for interesting 
free book giving details 
of spare parts, mainten-
ance, etc. Any voltage 
supplied. Batteries from 
t guinea upwards. Hal-
ford's Cycle Store s, 
Curry's Stores and most 
good class wireless 
dealers can supply on the 
same cash or deferred 
terms as tue do. 

TH E STAN DARD WET BATTERY CO. 
(The Wet II. T. Battery Co.) 

Head Offices, Showrooms and Warehouse: 184-188. Shaftesbury Avenue (near New Oxford St. end), 
LONDON, W.C.2. Stand 69, Manchester Radio Exhibition. 

NON-SAGGING PERMANENT HT SUPPLY 

\ 

• le 
eteet.131.E DUTY 
TERMItee+I.4),  4ny, ernes. wilatt,E.ss 4«.(Essoruts 

I £t temojuil,eenveToirtt.in  £c 

M. B. 

Traders Catalogue. 
Cabinets, Ebonite,Components, Speakers. 
Keen prices, quick service Send for illustrated list 

Bona-Fide Traders only. Dept. W.W. 

Perseus Radio, Burton-on-Trent. 

Mention of " The Wireless World," when writing to advertisers, 

CIRCULAR 
MOTION 

THE GREATEST 
ANTI-MICROPHONIC 
VALVE-HOLDER DISCOVERY 

No matter how much you may jar your set, the circular 
motion of vibration of the NEW CASON VALVE-
HOLDERS guarantees safety to your valves. They will 
not swing sharply to and fro, but will rotate smoothly and 
without the least strain. This wonderful device laso finely 
sprung that it ensures perpetual valve motion, a necessity 
to the best reproduction. 

ANTI-MICROPHONIC VALVE-HOLDER 1 /6 With "f ermines and Red Anode. Price 

Made under an entirely new process. Guaranteed to be 
only the highest grade mouldings, insulated parts and 
prings. 

NEW CASON enc. PIN 
BASE. With moulded legs. 
Size: al- X ai', with /6 
terminals. Price 3 / 

Recommended by experts as a 
sound and excellent accessory 
for all circuits. 

Write for new season folder free. 

CASON an o u Liod Nos, 
CHISWICK ROAD, LOWER EDMONTON 

LONDON, N.9. 

rotit;1,71inss. "c.smouht, te/,:,7„7i—das, 

....matiamigamtmaimimmar 

r REPAIRS 
Are I:rake of L.V. Tran,former, Loud,peaker 
or headphones repaired and dispatched within 
48 HOURS—TWELVE MONTHS' GUARANTEE 
with each repair. 41- Post free. 

Terms to Trade. 

TRANSFORMER REPAIR CO., 
Dept, \\*, 11,214, High Street, Colliers Wood, London, S.W.194 

1RUEVIBRO  
REPRODUCTION PAPER  

A fibrous compound specially rolled and treated to forru 
a perfect diaphragm material. 

ao" x 2e x •oo8'. 11. 2e x 2e x .02e. 24- Post Free. 

J. A. arise«, 8 Horsham Assam, 
North FInchley, London, N.12. 

will ensure prompt attention. £14 
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THE ROLLS - ROYCE OF RADIO 
• IS THE 

DIX-ONEMETER 
THE HIGH GRADE RADIO TESTER. 

Low price. High Value. Worth £10. 

INSTRUMENT, 55'. MULTIPLIERS, (F6 each. 
Radio Test Booklet. All Radio Users need one. 

Capacity Meters, £8. Wheatstone Recorders, £12. 
Multi-Micro Calvos, 60 -. Res. Boxes, 17 6. 
Hydrometers, 1.6-4 Relays, 6 6 and Remote 
Switches, 15,, Transmitting Sets and Wave-
meters, £2. Loewe Triple Valves, 38', Cabinet 
Violine Speakers, 25 -. Browns "A" Phones, 30., 
Sullivan, 3 -. 

GRAMO PICK-UPS Magnetic Ear-piece Units for 
making your own 40 . reproducer. Adapted with 
a little work, 1 2 each. Sullivan, are the smallest 
and have aluminium case, 16 each. Adapted 
Brown A pick-ups, 17 6. Eleetradix, 25/.. Com-
plete outfit £5 101. 

Get our New 72-Page Catalogue, 

ELECTRADIX RADIOS, 
218, Upper Thames St., E.C.4 
St. Paul's and Blackfriars Stations. 'Phone: City 0191 

I Polar ‘Voleon' Condenser 
for Reaction Control 

Used in the 

1929 Cossor Melody Maker 
MANUFACTURED BY 

WINGROVE & ROGERS LTD., LIVERPOOL 

TERMS: 
Our inclusive 
Bargain Price 
is for deferred 
payments. Sand 
106 now, and 
complete pur. 
aaaaa in 14 
monthly pay 
meats of 106 
if you are en-
tirely satisfied 
after trying the 
outfit in your 
own home. 
Money back if 
disaPPlented• 

ASTONISHING WIRELESS OFFER 
The Graves 'Vulcan' 2-Valve Wireless Set is the World's 
greatest achievement in Wireless Value and Efficiency. 

TEST IT IN YOUR OWN HOME 
Every possible refinement which can be put into a 2-Valve Set has been 
emboa led in this wireless masterpiece. Every requisite is included, no 
extras are required, and full detailed instructions are sent with each 
set. A combination of Power, Selectivity, and Clearness of Reception 
wh'ch eclipses all previous results from a popular-price set. It will com-
pare with results obtained from sets costing two or three times the price. 

BRIEF SPECIFICATION The Cabinet is of polished figured Oak, 
beautifully finished with hinged lid so 

Qat pH internal parts (including valves) can be easily got at ir necessary. 
Mullard Dull Emitter Detector and Power Valves, with antl-microphonlc 
valve-holders; latest type }LT. Battery; efficient 2-volt Accumulator, ano com-
plete Aerial Outfit. The Tuning Dials are of exceptional capacity and are 
accurately marked in minute divisions (as illustrated) to assist selectivity 
In tuning in distant stations. The LOUD SPEAKER Is specially constructed 
to co-operate with the set, and Is a highly superior production both as regard., 
appearance and results. It Is of graceful proportions and Oak grained to 
match the Cabinet. In both reception and reproduction it may be relied upon to 
give results which will surprise and fascinate even 
the most experienced wireless enthusiast. 

The Set complete £7. 17.6 
WRITE for CATALOGUE 
It is noi possible in the above brief 
specification to refer to es cry detall 
as fully us could be wished. For a 
atore complete description of this 
amazing. 9-Valre Net, write for 
our illustrated catalogue to-day. 
and the fullest particulars os iii 
he seat you per return post, 

J. G. GRAVES Ltd. SHEFFIELD 

IMPORTANT.— 

British 
in 

every 
detail. 

The 
Wireless 
Set that 

'DELIVERS 
THE 

GOODS.' 

All Purchasers of the above Set (or other 
Graves Wireless installations) will receive 
the full benefit of the reductions in 

Marconi Royalties, and the correct amount in each case 
will be deducted from the invoice.-1. G. GRAVES Ltd. SHEFFIELD.  

ENTIRELY DIFFERENT PRINCIPLE 
to any other Valve-holder 

World Patent 
INTERRUPTED 

MES!! 
SUSPENSION, 
No SPRINGS. No 
RUBBER USED. 

Tlie illtcrtupad mush suspension guarantees perfect anti-
mierophonic features. No Valve •holder employing springs, 
rubber or such like makeshifts is in the same class. The 
ARTIC is the only one of its kind. We guarantee perfect 
steadiness in all conditions of shock and vibration. It 
costs a little more, but its worth a lot more. 

1 BY SELLING DIRECT TO THE n/3 
PUBLIC we can sell at 23 each et 
post free with P.O. remittance, Each 

or C.O.D charve extra, post free 

\  

FUSE & ELLCIPICAL 
bIRTLL Y• '0-

In I la I MI 

5 Advertisementà for " The Wireless World" are only accepted from firins we believe to be thoroughly reliable. 
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38 
31 

32 Telegraph Condenser Co., Ltd.   6 
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Tonex Co.   28 
Transformer Repair Co.   44 
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COLLETT einayie PPLLEY 

The only Pulley deaigned for the 
Aerial Mast. Separate grooves for 
Halyard and aerial cord. Bridge 
prevent rope lumping. No.2 Rotary 
I, self-Centring to pull of aerial wire. 
Obviates broken aerials. 

Fixed 2,1. Rotary 2/8. 
Complete with Ilalyard,poetage 

S. H. COLLETT MFG. CO.. 
80, Pentonville Road, 

1.05 008,5.1. 

/H:iNrr'ANNOY 
For Multi-valve A.C. MAINS SUPPLY UNITS 
Receivers. No 
valves required. Please Note New Address 

Noexpensive of 
replacements. Head Office and Works: 

Components from Tulsemere Manufacturing Co., 

47/6 DALTON STREET, 
West Norwood, S.E.27. 

LT. UNIT 
Incorporating 
West i nigh outs . 
Metal Rectifiers 
2, 4 or 6 volts at 
¡ an amp. No re-
newals or atten-
tion. Compleu 

units from 

47/6 

aiceeie(We'l NO 
'SECOND' 
QUALITY' 

WE DO rat 
MANUFACTURE 

LOW GRADE 
miterERIAL 

RETAIL PRICES tiLossir llioatv FOLIMIZO 51 A1100.11, 
111117E1.M ou WAVY 

8,1610. Per sq.lo. id. Id. 12. 
I In. Per eq. In. 12 Id, 41 

Address Trade Enquiries only to :--p. E. MICHELL. 211.odOia0 D'oeagoe• 
TRELLEBORG EBONITE WORKS LTD. Union Place Wells St. W.I. 

Special demonstration of the New Heirs Magnetic Speaker giving extraordinerV 
response to all audible frequencies. Also call and hese the latest Heats Roving Coil 
Speaker sod Patent 4 pole balanced armature unit which etc,' wonderful volume 

without the enghteet chatter. 

Daily demonstrations at RL, MAGNAVOX. MARCONI, BLUE SPOT, BOLLARD. 
etc. Also PICK UPS. 

Come and tuak, your own eoulparisons and choose from the teorbi's finest Speakers. 

126-sage FREE catalogue Radio and Electrical. 

Telephone : OtEMIX GRAFTON COMPANY Museum 0211. 

Dept. W., 54, Grafton Street, Tottenhom Court Road, W.. 

Typa 

PR 1 
PR 2 
PR 3 
PR 4 
PR 8 
PR 9 
PRIO 
PRI1 
PR14 
PRIT 
PR18 
PR19 

PR20 
PR40 
PROS 

POPULAR WIRELESS, Sept. 8, 1928. " Has quite remark-
ably good charaeteriotice and should appeal to those to 
whom the price of the usual British valve is still too high." 

V011 

2 
2 
2 

THE ONLY BRITISH VALVE WITH A WRITTEN GUARANTEE AS TO PERFORMANCE AND LIFE. 

NOW ONLY 

3r6Cp.0Af; 
Amp. 
Fitc. City 

Post 4d. 3788 
Amp. 

2 
3.5.4 
3.6.4 
3.5.4 
3.5.4 
8.6 
5.8 
5.11 
5.0 

2 
4 
• 

.085 

.095 

.095 

.095 

.043 

.063 

.043 

.043 

.▪ 15 

.1 

Imp. 
Ohms. 

30,000 
28,000 
15,000 
120,000 
23,000 
18,000 
10,000 
88,000 
18,000 
18,000 
9,500 

80,000 

7,000 
7,000 
5,000 

14 
13 

32 
15 
14 
67 
40 
18 
17 
e 
40 

H.F. 
Des. 
L.F. 
R.C. 
H.F. 
Dei. 
L.F. 
R.C. 
H.F. 
Det. 
LF. 

8 Poser 
4 „ 

WHAT OTHERS SAY 

of P.R. VALVES 
AMATEUR WIRELESS, 10,28, tom: " 
The characteristic,' of this Valve compose 
favourably with many well-known makes." 

" Unsurpassed for purity of tone 
and selettivity—the equal of any," 
is the opinion expressed in hun-
dreds of letters from satisfied  
—the originals can be seen at our 
offices.   

Tell us your sot —will will send 
correct Valves. 

Matched Valves 1 - extra. 

7 /6 each p R  
Poet 441. II • 

,.«0!4; e 
e f 

post Office The) 

VALVES 

1 

2 Valves for 6 9 
Post 6d. 

3 Valves for 10,-
Post 6d. 

4 Valves for 13 - 
Post 9d. 

All orders executed by return of post. 

GUARANTEE. All valves despatched 
under ttetualllee of 

Money Back in Fall if not satisfied. All valves 
are carefdlly packed and breakages replaced. 

1V113, Paternoster Square, 
LONDON, E.C.4. 

Mention of " The Wireless World," when writing to advertisers, will ensure Prompt attention. A16 
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MANCHESTER SHOW REPORT 

AND 
RADIO REyIEW ,. 

4 tie, ,liu „ 
The Paperióver Mreless 

dnesday, October 

MANUFACTURED BY BY 

C. F. &H. BurTon 
PROGRESS WORKS 

WALSALL, ENG. 

ALWAYS USE 
FEB 1 4 

PRECISION INSTRUMENTS 
AS SPECIFIED FOR ALL STAR CIRCUITS 

Jackson Brothers, 8, Poland St., London, W.1 

No. 479. Vol. XXIII. No. 18. 

HERE IT IS! 
New Low Tension 

-ere'ld,A`  Supply Unit. 
For A I term, t aig L urrent only, 
200:250 Wit Mains, 3o120 
Cycles. Easily adapted to your 
present set, no extra wiring or 
connections to make. Pertect, 
smooth Low Tension current at 
will. Suitable for 2-, 4- or 6-
Volt Valves up to z amp. Price 
£10 los. 
For further particulars send for 
descriptive Leaflet No. 36 to the 
sole makers. 

H. CLARKE & CO. (M CR). 
LTD., " Atlas » Works, Old 
Trafford, MANCHESTER. 

Yh-e 
aSUI/Vaij 

TO PERFECT RADIO 

We Supply on Easy Terms 
Complete Kits of Parts for all " Wireless World" 
Sets. Moving Coil and All Types of Loud 
Speakers, Mains Units, Batteries, Chargers. 

All Leading Manufact  Products Stocked. 
Write, call or 'phone. Let us know your requirements. 

Send for our Lists. 

PETO-SCOTT & Co., Ltd., 
62, High Holborn, London, W.C.I. 
77, City Road. London E.C.I. 
4, Mauch  S , Liverpool. 

Telephone., 1 lerkruwell 9106. Chene,, 8266. 

Copyright. Registered as a Newspaper 
or transmission 15 ete United Kingdom. 
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Have you heard 

"The Rolls Royce 
of Radio" 

ERE is a set as 
different from any 

other set as the Rolls 
Royce is different from 
any other car! 
THE MARVELLOUS MELVA 
5 Valve Transportable Receiver. Complete with 3 
"Screened-Grid" Valves, one Detector and one Pentode, 
enclosed in a luxurious cabinet, price ao gns. including 
Marconi Royalty. 

THE SENIOR 
PORTABLE 

The Rolls Royce of Port-
ables." A valve set with 
2 " Screened-Grid " valves, 
one Pentode and one De-
tector. Price af! gns. 
including Marconi Royalty. 

THE R1ALTON 
PORTABLE 

A 4 Valve set equal to 
any set of a ordinary 
valves. A Radio achieve-
ment! Price 1.3 gns. in-
cluding Marconi Royalty. 

MANCHESTER RADIO EXHIBITION 

STAND 80. 

RIALTON RADIO, 
27, Old Bond Street, London, W.I. 

Proprietors: H. & S. Scott Ltd. 

IAADLIT00 N 

CI clio,   
"The Rolls Rowe of Radio" 

Twee» Gee cOINTRoz 
gum/ 

SINCHRATUNE 
(REG') 

another exclusive feature of 

quom 
VARIABLE CONDENSERS 

To the many merits of Cy Idon Condensers is 
now added yet another outstanding feature 
which has met with instantaneous success. 
The Synchratune" system provides gang control with 
the added advantage of individual adjustment of the 
aerial and H.F. stages from the front of the panel. The 
condensers are mounted on a strong aluminium chassis 
which requires two holes only for panel mounting. The 
bakelite drums protrude through a beautifully finished 
bakelite escutcheon plate with recessed window, through 
which is shown scales reading 0-18IF. 

PRICES: 
List No. 2T5 Twin rows £2 7 

„ 2T3 „ *0003 £2 5 
„ 31'5 Triple •otio5 £3 12 
„ 3T3 „ 'ocio3 £3 9 

Escutcheon Plate and Drums 
are of Standard Black Finish. 
but Walnut, Oak, Mahogany 
or Rosewood can be supplied 

at 5/- extra. 

Cyldon "Synchratune ' Con— 
densers can be substituted to 
advantage in all receivers using 
two or more tuning condensers. 

SYDNEY S. BIRD &SONS, LTD. 
Cyldon Works, Enfield Town, 
Idephone : Middlesex. elegrams: 
Enfield 2071-2. " Capacity,Enfield." 

attention 
Mention 01" The Wireless World." when writing to advertt.wrs, will ensure Mom pt 
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The wonderful new Mallard Master 3* is proving 
itself Britain's favourite receiver. It is the ideal 
domestic receiver. It fulfils every condition for 
popularity. 

It is the most powerful three-valve receiver ever 
designed. It gives an amazing choice of the Worlds' 
best radio programmes at full loud-speaker volume. 
Its tone is rich and realistic. Its selectivity is of 
the highest consistent with purity of reproduction. 
And yet its operation is of the simplest —one dial 
tuning! Simply revolve one dial and station after 
station is tuned in; turn the other dial to increase 
volume and selectivity. 

A still further advantage—there is no coil changing! 
A simple push-pull switch changes from lower to 
upper wavelength range, and gives equal efficiency 
on both! 

BUILD THE NEW MULIARD MASTER 3*. 
You can build this wonderful receiver yourself; though you 
know nothing w'larever about radio you can build the 
Mullard Master 3* with complete uccess. And, by building 
it yourst...f, you obtain a receiver of the highest efficiency at 
the lowest possible cost. Learn more about this wonderful 
receiver—post the coupon now. 

To the .e. 
Publishers, 
" Radio for 
the Million." 
63, '. incolns Inn 
Fields. London, W.C.2 •• 

*s. 
Fease send me Simp'iled . *. 
Plan ot Assembly of the new 
Mullard Master 3* 

ellard 
Master 

and 

Free copy-of" RADIO FOR. THE •... 
MILLION" Vol. 2 No. 4. •... 

•... 

Name  *.. 
(•LOC K • TM IIII) 

Address 

Use Mallard P.M. Valves 
in every Teceive, you build. 
They make an old set modern 
— a modern set per,ect. 

Advertisements for " The Wireless World" are only accepted from firms 

ADVERTISEMENTS: I 

Every listener should read 
"Radio for the Million"— 
the listeners quarterly 
magazine. Send coupon now 
and a copy will be sent you 

absolutely free. 

we believe to be thoroughly reliable. 
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Gallery . . . . or stalls? Sound straining its way to your ear and 
losing all sense of personality in the process . . . . or sound intimately 
audible ? D One reason why everyone is enthusiastic about the new 

Amplion Speaker is that it seems to bring your receiver 
so much nearer to the microphone. You hear more per-
fectly because you hear more completely. You hear the low 
notes and the high notes naturally balanced, for the new 
Amplion Speaker gives an even response over the whole 
range of frequencies. a It has been claimed by competent 
authorities that the new Amplion is the most accurate 
reproducer of sound on the market, not excepting the 
moving-coil type of instrument.   
An achievement in itself—but here 

is the greater achievement. It is so sensitive 21 Models 
that it can give this splendid performance 
from a simple two-valve set. It requires no 35/- to £42 
batteries, transformers or mains connections Amplion Standard Speakers, 
to operate it. The secret is an entirely new Cone and Horn Types, 52/6 to 

form of moving-iron movement, employed ex- 
5. Junior Models, 35/- to •„ 
3/.3;-- 

clusively in the new Amplion Speakers and The New Amplion Speakers. 

fully covered by patents. D Hear the new in handsome Cabinet of Oak 

Amplion Speakers and you will double your or Mahogany, range in price from £91101- to 1,42. 

radio pleasure. The Amplion Radio Gramo-
phone, in Oak £58/12/6 in 
Mahogany £63/12„6, including , 

AMPLION. ran,go:e: 6,8, West George Street. Head Office and Works: Slough. 

Royalties. 

Catalogue front all Radio Dealers or if; eo so it: 

London: 26, Saille Row, W.r. 
Vanchester: to, Whitworth Street 

Grattant Amplion Limited. 

I 
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reti7oci Qoid 
lo faint- the L(4'. 

To Paint the Lily is a problematical 
task at best, but art is not nature and art 
is always capable of development. 

So with COSMOS VALVES, good as 
they always were, the new 2 Volt and 6 
Volt series are now even better. Look 
at their characteristics, particularly their 
slope. Note also that as grid current 
is prevented from flowing until 1.5 
volts positive, no grid bias is necessary, 
and the working impedance is the 
rated impedance. 

For Mains Operated Sets (No Batteries) COSMOS A.C. VALVES 
are indispensible. Standardised by leading Set Makers, they are 
the only indirectly heated Valves without grid emission. The 
only A.C. Valves entirely free from "hum". The only A.C. Valves 
that can be fitted to existing sets without re-wiring. Absolutely 
non-microphonic. Why use other Valves at the same price ? 

Volts. Filament Amplification Slope. Impedance. Price. 
Current. Factor. 

S.P.x6, R. .. . 2 0.09 9 0.9 to,000 10/6 
S.P.16 /G. .. 

• 2 0.09 x6 0.95 17,000 to /6 S.P.I6 /B. .. 
• 2 0.09 35 0.5 70,000 to /6 

S.P.x8 /RR. .. 
• 2 0.3 6 .5 1.4 4,500 12 /6 

S.P.6to /G. .. • 6 o.i 19 2.5 7,500 to /6 
S.P.6to /B. .. • 6 P.1 35 1.5 24,000 to /6 
S.P.6to /RR. • 6 o.x 8 2.5 3,200 12 /6 
D.E.5o .. . 6 0.09 9 0.45 20,000 10 /6 

A.C. /G. (mains operation) 4 I 35 2.5 14,000 15 /0 
A.C. /R. (mains operation) 4 I 10 4.0 2,500 17/6 

Ask your dealer for Section "A" of the latest Catalogue, 
or it will be sent you on request. 

MET-VICK 
Valves, Sets ec Components 

Metro-Vick Supplies Ltd., 155 Charing Cross Rd., London, W.C.2. 

see us at STAND No. 30, MANCHESTER RADIO EXHIBITION 
A3 Advert sements for " The Wireless World" are only accePted from firms we believe to h. thoroughly reliable 
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INDISPENSO 
CHARGER (For D.C. Circuits) 
DE LUXE MODEL 

WHAT USERS 
SAY : — 

Mr. J. E. L, Centre, Ir. Wrexham. 
writes:— 

" I thlok it la just wonderful: the 
results are simply amusing. It Are 
improved ray 3-roles set 100 per not. 
All station» come In now so much 
purer, and certainly they are nearer 
to une." 

Or. T. L. e/o D. A. A Co., Ltd., Dukin-
field, Witoohestee, writes:-

- Considerably more volume was 
received. It enabled me to reduce my 
length of Aerial and obtain more 
selectivity with ample volumo. 
Renato obtained teen worth extra coat." 

Ur. S. H. H., Trowbridge, seriti”, i— 
" Really the result is simply ma, 
rellose, and all that have heard my 
net since putting the aerial up tLlok 
It splendid. I shall do all t enn 
Introduce your flegrolac' Aerivi 
to my friends." 

Er. W. B. O., Hippo: Street. 'Jaime, 
rit es 
" The Improved result s after repineing 
the old aerial with your Goltone 
'•NEGROLAC Aerial were eimpte 
attuning." 

"Goltone" POWER 
TRANS FORMER 
FOR H.T. BATTERY ELIMINATOR 
UNITS (FOR A.C. MAINS). 
Specially recommended for use with Multi -val,,  
Fels ..nd Power Amplifiers. Made in two types. 
MODEL SW 5 for Half Wave Rectifica-
ljon. Filament output 6 volts, o amp. 
KT. output zoo volts, so MA. 

Price 1805 
MODEL DW(as illustrated)for Full Wave 
Rectification. Filament output 6 volts. 
z amps. H.T. output 200+200 V. 8: 000 
MA. Price 366 
From siffl ets dart Radio Storet—Refore subititteter. 
Partienlan of full ranee of 11.T. Unite and LIT. 
Unit Conotruetionai Kite on refute 

••• 

a• 

N 

-tit -----
S 

-. -. -: - : _:. -... 
.0 . . 

. - . - i 11 - - -_--i 
- 

OV'ER=WHELWING ---4L--8--ele 
SUPERIORITY OF 

-G-RbLAc AERIAE--«%--elèree'%• 
REG 

Do you wish to increase the efficiency of your receiving set 25% ? 

Bring in long distance stations hitherto unobtainable without the 
aid of extra valves ? 
Add volume, clarity and selectivity to your set ? 
This is the experience of users of " NECROLAC" Aerial. 

Your set is capable of far better results. 
Let us send you pamphlets giving extracts from technical reports, 
testimonials, and full particulars, with sample. 
A dealer writes :—" My customer states that he received zo extra foreign stations 
with your famous ' N EG ROL.1C ' Aerial Wire." 

Prices; Coils of 50ft., 9/-; 80 ft., 15/-; 100ft., 18/-
From all first class Radto Stares.—Refuse substitutes. If any difficulty write direct. 

" NEGROLAC " INDOOR AERIAL 
Extraordinarily efficient. Prices from 3/- 

Full particulars on requect. 

.., 
t-,.--------t-- --

care, *. ----- ------1- --

- ALTERNO " CHARGER 
(For A.C. Circuits only) 
This I ec•tificr is rem lllll curled for s barging li T. Radio 
Accumulators. 
1Vilicharge at negligible cost. 
Complete with adaptor, connecting cords, and full 
instructions. 

  Price 21/ each. No. R 44 
No. R 447 (with A  ter as illustrated) 12,1 extra. 

We are exhibiting at the 

MANCHESTER RADIO 
EX...11E11110N 
STAND Na. 18. 

All components listed are of British manu-
facture, and are obtainable from all first 
class Radio Stores. Refuse substitutes—if 
any difficulty write direct. 

GoJdsfà 
PENDLE ION 4...PLUK11111.ill 
ard,5 

LONDON DEPOT: 

S d: 6, EDEN STREET, HAMPSTEAD ROAD, N.W.1 

For charging High and Low Tension Accumulators 
from D.C. Mains at no cost when light in use. 
A High Grade Instrument fitted with Polarity 
Indicator and Ammeter, indica ting current passing 
tu accumulator. No. R 40 4 rat. 

Price 22 6 
For«,..pimrene, of charger,' for I .C. nofd 
Rel to Lid —fr.« o. appliration. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt ultention. A4 
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STANDARD 
BATTERY 

POWER 
BATTERY 

SUPER -PAD! 
BATTERY 

SAFEGUARD YOUR H. T. BATTERY BY USING 

A rErini GRID BIAS BATTERY. 
British made In every detail. 

SIEMENS BROTHERS ec CO., LTD., WOOLWICH, SEIS. 

A5 Advertisements for " Tite Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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5 THESE ARE THE COILS 

"WIRELESS WORLD" ecoeeeete 
RECOMMENDED BY THE 

FOR THE 

KILO-MAG FOUR 

See pa's 551 

Oct. 24. 

Plain.' 
Cat. No. It.332 

TESTED 500 VOLTS 
FLAT TYPE 

PRICES: 

Centre Tapped 
Cat. No. R 

QN 
INDUCTANCE COILS 

COIL HOLDER 

15, 20, 25, 35, 40, 50. 60 
75, 100, 120, 150 - - - 
200, 250, 300, 400 - - 

PLAIN 
Cat. No. R 332 
2 6 each 
36 ,. 
46 . 

Double Tapped. 
Cat. No. R;343 

These Coils have a high 
inductance value and án 
extremely low self-capa-
city with an absolute mini-
mum high frequency resis-
tance. They are manufac-
tured in three distinct 
types—Plain, Centre Tap-
ped and Double Tapped. 

CENTRE TAPPED DOUBLE TAPPED 
Cat. No. R 342 Cat. No. It 343 
3 3 each 
43 ., 
53 .. 

3.9 each 
4/9 „ 
5/9 

USE EDISON BELL CONDENSERS-
, ALWAYS 

Catalogues free from your Factor or frOin the company direct. 

DISON BELL LIMITED, LONDON, S.E.I5, and at HUNTINC;DON 

'11; 

e 
i 

1 

2: 

INSIST ON EDISON BELL CONDENSERS 
THEY ARE BRITISH MADE AND GUARANTEED BYA NAME WITH 30 YEARS REPUTATION BEHIND IT  

  MI 

LANOVIWIPOMMene d umeerniernemumeernmemierneeeerneimWM., 

TESTED 500 VOLTS 
UPP/OHT TYPE 

Mention of " 71.e Wireless World." wheat writing to advertisers, will ensure prompt attention A6 
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Etimix to 
SEE THE FULL RANGE ON STAND No. 42 AT THE 
RADIO EXHIBITION, CITY HALL, 
MANCHESTER, OR SEND FOR BEAUTIFULLY 
ILLUSTRATED BROCHURE No. 32, POST FREE FROM THE 
MAKERS, H. CLARKE & CO. (M ,'CR) LTD ., " ATLAS " WORKS, 

OLD TRAFFORD, MANCHESTER. 

Aor  

A 7 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 



S ADVERTISEMENTS. THE WIRELESS WORLD 

• " 7 '  

OCTOBER 3/ST, 1928 

IrArth 
SIMPLIFIED CONTROL 

CONDENSERS 
"IN EVERY SENSE A PRECISION JOB" 

Wireless Trader. 

PLAIN 

UNGEARED TYPE 
Model 5. T.Off Law 
Tuning. All Nickel-plate 
und Aluminium. Spindle 
rallied on 2 full loll 
races. Panel Mounting— 
tiingle hole Axing or Moe-
board Mounting. I on be 
GANGED. Spindle to 
at vernier dial, rover 
(of ivorine) around Axed 
vanes give“ entire pro. 
leetion from neemoula. 
lion It dust. 

PriCes: 

.0005 6 6 

.0003 • • . 63 
A most popular model with 
Amateur and Professional Set 

builders. 
DUPLEX CCNTROT. 
CO NDENSER 
The Control is the 
Drum type so much 
in favour, with direct 
and Slow Motion 
dials for the simul-
taneous tuning of 
two circuits. Tiny 
can be perfectly 
screened between the 
operating knobs. The 
Panel Plates, as with 
our Single Model, are 
available in various 
finishes. 

Frices : 

•0005 
-0003 

28 - 
27 - 

4L-Type 
GENERAL 
PURPOSE. 

mid-Lim, Tuning. All 
brass parts nickel.plated. 

Prices : 
.0005 . 13,-
.0003 . 12/6 
.00015 .. 12j-

's 1 Al P Lie 0 ,V" 
Condensers are fa-
nions for "That 
Floating Feeling," 
and a full range cast 
be inspected on 

Messrs. Wright & Weaire's 
STAND NO. 94, 

Manchester Radio Exhibition. 

WILLIAMS etc MOFFAT Ltd. 
RADIO DEPT., 

LADYPOOL ROAD, SPARKBROOK, BIRMINGHAM. 

11111111111111111111.1111111111111111111111111111111111•11111r 

The New " Monolt " Unit 

4 0f. 
complete 
with charge 
indicators 
and carrier 

The New "Monolt "—the battery for modern sets is strong, 
compact, and able to be discharged at really useful rates. 
A battery of 6 volts 30 ampere hours actual in one moulded 
glass container. 
It is the ideal unit for super-power valves, and for field excita-
tion of moving coil loud speakers. 
In addition to the well-known Tudor features—the non-
corrosive terminals, non-splash screw vents, ebonite lids, and 
5 in m positive plates—the battery has the great advantage of 
being fitted with specific gravity indizators. 
And the price is only 40/-, — less than that of a 6-volt crated 
battery. 

Ask your dealer for leaflet No. 36 which describe; 
the battery (Lily, or write to us direct. 

One of the new series ol Tudor low tension cells 
in glass containers, fitted with charge indicator.. 
The CLH7 cell: 2 volt -30., ampere hours w-tual. 

Price (dry charged) 13/6. 

Other capacities from 10 to 70 amp. hrs. 

Ask your dealer or nearest Tudor Service Depot for Folder 
No. 33 and Leaflet No. 30, or write to us direct. 

tubor 
ISTAOLISHED III 
PUBLIC SERVICE 

Advt. of The Tudor Accumulator Co., Ltd., 2, Norfolk Street, 
Strand, London, IV.C.8. Telephone: Central 3308. 

Works: Dukinlield, nr. Manchester. ht.C.7a. 

Mention of The Wireless World," when writing to advertisers, will ensure prompt attention. AS 
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cese, its eteeeence is nee, ena not tbe 
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C. 
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A9 • Advertisemenis for " The Wireless World" are only .accepled from firms we bebe ve lo be thoroughly reliable 
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Erf 
" Super 1 9 

Wireless Battery 
High Power Receiving Sets operating on five or more valves 
require High Tension Batteries of sufficiently large capacity to 
carry the load imposed on them. We have produced the 
" Super I " 45-volt unit, and we are confident that owners of 
receiving sets will obtain better results at a lower cost per hour 
of service than by the use of any other type of battery. 

Gives Satisfactory Results on 
any High Power Receiving Set 

(at present known). 
The Super 1." 30 Cells. E.M.F. 45 volts. Fitted with 
3 spring clip terminals at O. 225 and 45 volts. Dimensions. 
X 131 x 8 ins, high overall. Weight, 13 Ifs. 12 on. 

The spring clip terminals facilitate coupling 
the units together by connect1na leads.E1'1'0 
where higher voltages are required. 

Ore Complete illuntroted list of many other model.; 
erne free on rerripi O po,Irord to 

THE EVER READY CO. (Great Britain) Ltd., 
HERCULES PLACE HOLLOWAY :: LONDON, N.7 

IRM 

3 Variable " LOKVANE" 
Condensers: Price 

2--•ocio5 mfd. 10/6 
1—.0003 mfd. .. 9/6 

2 Indigraph slow-motion 
dials .. 6/-

1 Indigraph 2" dial.. 1/6 

The Indigraph Slow-motion 

dial—here shown—is the one 

dial that guarantees the 

highly accurate selectivity 

demanded by Radio to-day. 

COMPONENTS 
IN THE 

(• 

4eceivje 
/ so ohm. Rheostat 

(Igranic-Pacent) 2/6 
Neutralising Con-
denser (base-
board mounting) 4/— 
Single Filament 
Lighting Jack • 3/9 

emic) 

IGRANIC ELECTRIC CO., LTD. (N/)eI,i7.2) 
149. Oueen Victoria S , London. E.C.4. 

oesavrisegew 
Melillo?? of " The 1{,iiele,c 11,” 7critinC to adVerlim'1,, ell.,11 1 e ('10111h1 tell11011 n 



OCTOBER 3.- ST, 1928. THE WIRELESS WORLD ADVERTISEMENTS. It 

Mhether you make or buy your set, 
remember that good components make 
a good set. When you choose your set, 
choose Lotus Components. They are the 
best for any set. 
Experts recommend Lotus Components for 
all such circuits as the Mullard Master 3* 
and the Cossor Melody Maker. 
Accurately made and beautifully finished, 
these components embrace valve holders, 
condensers, dials, jacks, switches, plugs 
and coil holders, as well as a range of 
Lotus Remote Controls providing wireless 
in every room for any kind of set. 

From all wireless dealers. 

minors compoNsis 
Made by the makers of the new Lotus Sets. 

!7:* Garnett, Whiteley ec Co., Ltd., Lotus "forks, 
Broadgreen Road, Liverpool. 

Have ye:A had the 

new Lotus Book-
let ? This little 

Booklet comes 
free on receipt of 

a postcard to 
Garnett, Whiteley 

& Co., Ltd. It 

tells you all about 

the new Lotus 

Screened and 

Pentone valve 

sets. If you 
do not possess a 

copy—send for it 
to-day! 

atIS 04. 

Alt Advertisements fur The Wireless World" are only accepted from firms we believe to be thoroughly reliable 
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.41 

„ Lut 
.1 

..... .... 

'tudy these flew 
WHITELEY-BONEHAM 

achieretnè 

WONDERFUI CONE UNIT 
pr the constructor 

A new and remarkable Cone 
Unit marketed in response to 
a popular demand. Is entirely 
British made, and incorpor-
ates a Vickers - Armstrong 
Cobalt Steel Magnet. 
Price, complete with 2 Belling-
Lee instuated terminals, 18 

ghe flew 
W1341IGID VALVE HOLDER 
a triumph, hider tz 

The latest W.B. achievement. Unique 
design, in that there is continuous 
spring contact along the valve legs. 
Ideal for any Receiver where space is a 
consideration. Price : I•• complete 
uith terminals 9d. without terminals 

STAND No. 7, MANCHESTER RADIO EXHIBITION. 

WHITELEY, BONEHAM 8r Co., Ltd., 

NOTTINGHAM ROAD, MANSFIELD, NOTTS. 

Hi! 

111 

..... 

hh 
Mit 

EVERYTHING 90 gee. 
IfOureguaYanter 

ELECTRICAL 

/""-". ( 

e    /f/  
•*- eeer,":"‹ 

........ ....... , 

elepeetvoilmER Retre 

RAT110§eiand PRICE I' 
Why does the 4 to 1 GECoPHONE 
L. F. TRANSFORMER cost more 
than the 2 to 1 ratio? 

Because there is no sacrifice of inductance in 
the primary winding of the higher ratio 
instrument, and therefore the secondary has 
mote copper in it to give the higher ratio. 
A higher ratio transformer should cost more. 
If this is not the case the higher ratio is being 
obtained by decreasing the turns of the 
primary winding. 
Correct proportioning of the GECoPHONE 
L. F. TRANSFORMER primary winding 
Drevents burn-out. 

Reduced Prices 

Ratio 2-1 16'6 Ratio 4-1 17'6 
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°PIONEERS and PROUD OF IT" 
It is not long ago since Hydras were the 5rst condensers in 
this market to be sold to the public tested at 500 volts DC 
working voltage 240 volts DC. After more than a year we 
notice most oF ourb competitors have Followed suit in 
raising the working voltage of their standard condensers 
and following our prices oF 2/6 for the 1Mfd and 3/6 for 
the 2 lied . 

Looking back, we also notice how many oF our 
competitors have followed us in manuFacturins) multi — 
capacity- blocks for the public and bringing out higher 
working voltage condensers. 

Fortunately for us one thing can not be copied 
or approached — our popularity all over the world In 
America, Canada, Australia, South America, Germany India 
Austria, Denmark, etc, etc, this _popularity has been won 
through the quality of our condénser only. 

WHAT ARE WE BRINGING OUT NOWPA condenser 
moulded in bakelite, non-inductively wound, at the 
same prices as heretofore, with a leakage on an average 
at least half of other condensers supplied heretofore. 
The insulation resistance will average over .1000  
megohms per Microfarad. Deliveries begin in December 

With our non-inductively wound bakelie 
condenser we have 'one a further step forward 
and will complacentry look at our competitors 
struggling to reach our level in the years to come. 

DO NOT COMPROMISE WITH QUALITY 
— BUY HYDRA 
Louis Holzman 
34 Kingsway 

London 
W. C.2 

See us ab Stand 60 Manchester Radio Exhibition. 

13I Advertisements for " The Wireless World" are only accepted from firms ive believe to be thoroughly reliable. 
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eig,ete4 
YOU 

SHOULD GET 

ln the new Junior Condenser S.L.F. type 
the plates are specially shaped to get high 
maximum and low minimum capacity 
with true S.L.F. readings throughout the 
180° scale. 

.0002, .0003, .0005, 6/6 each. 
4" plain dials, 2/- each. 

Above is the new L.F. Power Choke and 
output Transformer for moving coil Loud-
speaker. 
Heavy shrouded Transformer, 25-1 ratio. 

Price 17/6. 
Heavy Power Choke. Price 15 -. 

BEDFORD ELECTRICAL AND 

RADIO COMPANY, LTD., 

22, CAMPBELL ROAD, BEDFORD. 

Scottish Office: 
113, St. Vincent Street, Giasr,,ow, C.2. 

£14,1Á.Lik.a.&i.à.L&AÁ 

Mention of The Wireless World," when 

Specified 
for the new 
Master 

eceetat 
eaala( 

(it Here we show the 
Colvern Combined 
Wave Coil in the new 
Mallard Master 
Three* as well as a 
view of the ingenious 
switch concealed in 
the base. 

The Colvern Combined 
Wave Coil gives 
selectivity and volume 

THE fact that coil-changing is dispensed with 
in The New Mullard Master Three is the 
outcome of the specially designed Colvern 

Combined Wave Coil specified. Its high effici-
ency is entirely due to skilful manufacture on the 
one hand and efficient design on the other. 
Each coil is tested before despatch in a duplicate 
New Master Three Receiver in order to 
ensure that it functions exactly in conformity 
with that used in the original 
receiver. This is your safeguard and 
you are advised to adhere to the 
author's specification. 

COLVERN 
ACCURATE SPACE WOUND 

COI LS 
rdleliP:Pddkhdia hhiddhheidbhAhhddhheddàh'g•Io'qr'"\r— '9OP"',1 

Advertisement of Colvern Ltd., Romford, Essex 

writing to advertisers, will ensure prompt attention. 142 
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CARBORUNDUM 
RADIO PRODUCTS 

1,761,CT 
Pewer.meemnrArro 

1lU UUM 

ANODE 
"IRESISIANCE 

GRID nu 

CARBORUNDUM 
RADIO PRODUCTS 

are still at the head of their 
class. 
They are unique in manufacture and embody 
many special features which are giving pleasing 
satisfaction to thousands of radio enthusiasts. 

Make a point of inspecting these remarkable 
components at our Stand No. 14 at the Man-
chester Radio Exhibition, or write now for full 
details. 

No. 30. CARBORUNDUM DETECTOR. 
Price 5/.. 

No. 32. CARBORUNDUM STABILISING 
DETECTOR UNIT. Complete with 
dry cell, 12/11. 

No. 79. CARBORUNDUM ANODE RE-
SISTANCES in all standard values 
from 2,500 ohms. Price 2/6. 

ittm, No. 77. CARBORUNDUM GRID LEAKS. 
Price 26. 

No. 73. CARBORUNDUM RESISTANCE 
CAPAC ITY COUPLING UNIT. 
Price 7/6. 

If your dealer is unable to supply you, send 
us his name on a postcard and state your 
requirements. The goods will be despatched 
by return of post FeE-Ft 

SEE US AT MANCHESTER 

STAND No. 14 

The Carborundum Company, Ltd., 
Trafford Park • • • • • • • • Manchester 

CARBORUNDUM 
RADIO PRODUCTS 
for purity of reception 

r3 Advertisements for The Wireless World — are only accepted from firms we believe to be thoroughly reliable. 
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et) f t thee u inPh o 

Sciese 
a New ---
Better 
toner Lived 
IniaryBattety 
due to latest 
G.E.C. research 
Entirely new—the result of long 
tests and experiment — GECo-
PHONE Interchangeable H.T. 
Dry Batteries give better results 
and last longer Each com-
ponent in itself represents a high 
standard of technique—the new 
rcrew terminals for better con-
tact, the composition of the cells. 
as examples. Efficiency is in-
creased, expense and annoy-
ance saved, by the inter-
changeability of the 
units. When one sec-
tion is exhausted, 
discard it and 
simply replace 
it with a 
new one 

GEC0PHONE 
INTERCHAMEABLE 
HI'. DRY BATTERIES' 

With Screw Terminals. 

Standard 
Capacity 
'Type . . 

REDUCED PRICES. 
L.4900 66y. 1.4901 100y. L.4903 66e. 

10/6 18/6 1 21/m Type . . 

NIII11311E IN ENO LAN 1:1, Sold In. all Wirt*, Pealers 

Manchester Radio Exhibition--GEC0PHONE Stand No. MO. 

Advt. of 7 ire General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 

--".111111 . .......1111111111111) 

volecoR SET 
seetlee' etce4 THE SWITCH 

THIS free f.C.C. Book shows 

you how — shows you in situ-

plc straightforward language, 

aided by diagrams and photographs, 

how to build B.T. and L.T. 

Eliminators. The LT. Eliminator 

incorporates the wonderful new 

T. C. C. Electrol ytic Condensers 

which have a capacity of 1500 mfd 

in a case only 5 inches high. 

Write for a copy of the free T.C.C. 

Book and build your own H.T. 

and L.T. Eliminators You w'll 

save money by running your Set 

entirely from the swi.ch. And 

in using T.C.C. Condensers in 

your H.T. and L.T. Eliminators 

you will build instruments that 

are utterly safe and reliable. 

T.C.C. 
CONDENSERS 

er, 'Telegraph Condenser Co., Ltd., Woks Fa Road, 

nn  

N. Acton, London, W.3. 

I enclose ld. stamp. i Please send me ypur book 
showing how to buld Eliminators—x.1. or 

--------------------------- ....................... 

........ flame ................ 

Addless ........................ 

. .. . ..... ..... . ... .. .. . . . . .  

at 10 7:e 

6-33 
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What otheilYireless Manuladurers 
.in/ °lour Products 

flr - , 

110 

" Imitation is the sincerest form of flattery "— 
you've only got to look round you to-day to see 
the extent to which our designs are permeating 
practically the whole radio industry. 
As a matter of fact, quite a number of our com-
ponents are now regarded as " the standard" in 
high class radio design, and many manufacturers 
are basing their designs on those of our com-
ponents, some of which have even been on the 
market for a whole year. 
At the National Radio Exhibition more than 
twelve months ago we did not hesitate to put the 
efficiency of our components to the test by pub-
lishing National Physical Laboratory curves 
showing performance under normal working con-
ditions. These curves were, of course, exception-
ally good, but even so other manufacturers are 
realising that the time has come when they must 
follow our example, for to-day the public is in-
sisting on curves published by an independent 
authority, before being satisfied as to the merits 
of a component. 

Finally, remember ve.,en it's a question of deciling between 
QUALITY and Price, that every R.I. & Va-ley product i3 the 
outcome of months of intensive reiearch, and that many of 
them involve processes which have gradualli been per-
fec:ed ever since 1896. 

- 
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National Physical Laboratory Voltage 
Amplifitation Frequency Curve of 
STRAIGHT LINE 
SUPER TRANSFORMER. 

THE MARK OF BETTER 
Kingsway House, 103 Kzngszvay, London, W .C.2. 

RADIO 

.5 
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2000 5000 500 1000 

arieyTelephone : 1101L100 11 5303. LTD 
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Make your set selective by installing 
"LEWCOS" centre-tapped coils. In these you 
have every quality that radio science demands. 
" LEWCOS coils are ideal for every circuit. 

1 INDUCTIVE 
CONSTANCY. 

Inductance cannot alter 
in use. 
/ FREE MAC-

NETIC FIELD. 
Windings are air-
spaced away from all 
metal. 

Obtainable from any good Padio Dealer. 
Write for descriptive folder containing circuit diagrams. 

') LOW H.F• 
're RESISTANCE. 
All coils are wound 
with Litz wire. 
A EFFECTIVE 
—z CONTACTS 
All connections sr. 
easily made and give per-
fect electrical contact. 

CENTRE-TAPPED COILS 
The London Electric Wire 
Company and Smiths Limited, 
Church Road, Leyton, London, 

E.1 0. 

E 
GkeerrimaucumaREGG 

Coloured Connecting Wire. 
16 s.w.a. (Packets of 2h. 1. nobs). 
18 s.w.g. (in Coils of 10ft.). 
Please note two sizes are available. 

Trade Counter and Cable 
Sales 7, Playhouse Yard. 

Golden Lane, E.C.I. 

Take out that 
oldtranslonner and 

replace it by an 
ERICSSON 
Bring your set right up to date—uproot that distort-
ing transformer that spoiled your reception and 
insert an Ericsson—the transformer with the big 
clear voice. 

In spite of its dainty size it gives an amplification 
out of all proportion, yet preserves all the delicate 
graduation of tone and overtone 

Specially suited for sets which leave little room 
behind the panel and for portables. 

Ratios 1: 2, 1 : 4. 

17/6b 
At all good dealers or direct :— 

ERICSSON TELEPHONES Ltd. 
67 73, Kingsway, London, 

W.C.2. 

Also makers of 

S U PE RSE NSITIVE 
TELEPHONES 
Price 1 2'6 each 

cefeee'reseefelie • • 

Mention of ' The Wireless !For/cc— when writing to advertisers, will ensure prompt attention. 
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P..-- For the Home Constructor g g-
a -3 
B. 

±:-• 
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.. 
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a 
E. 
A 
4-
= 

A T1 
have designed a number of 

H.T. 

SUPPLY 

UNITS 

for use on 
Alternating 
Current 
Mains. 

The Metal SAFETY BOX with its Automatic 

Switch and Fuses ensures freedom from the 

possibility of electric shock or fire. 

The FERRANTI Anode Feed System is incorporated, 

so that hum and "Motor-boating" cannot exist. 

Get !toter" 

eitevre;2 
Full constructional details hare been charted 
and are available on request from your 
dealer or from us. 

SIMPLE TO BUILD. 

SAFE TO USE. 

RELIABLE IN OPERATION. 

FERRANTI LTD. HOLLINWOOD LANCASHIRE. 

-3 
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Stand 

Model W.ia. tor A.C. Mains 
16o v. at 30 mla. 

£7 2 6 
Other models available up 
to 350 V. at roo m/a. 

AH Models Incorporate 
Westinghouse Metal 
Rectifier. 

THE WIRELESS WORLD 

Permanent Charger with 
Automatic Coupler. 

j• amp. - - 54/— 
amp. - 70/— 

Incorporating Westinghouse 
Metal Rectifier. 

7. MANCHESTER RADIO EXHIBITION. 

Send for illustrated descriptive Leaflet. 

Advt. of Regent Radio Supply Coy., i, I:articles Bdr., E.C.4. 

The New Wonder 
" Nightingale" 

CONE UNIT 
Exactly as fitted to our 
Cabinet Cone Speaker 
Guaranteed to give results 
equal to the most expensive 
Loud Speakers yet made. 
Full constructional de-

tails with each unit. 

GRAMOPHONE 
ATTACHMENT 

Reduced from 326 to 15 - 
solely as an advertisement 
for the famous Bullphone 
Nightingale Loud Speakers. 
Cobalt Magnet guaranteed 
for all time. 

With 4-inch Diaphragm. 

Instantly converts your own 
Gramophone into a full power 
Loud beaker, giving a wealth oh 
pure undistorted volume which must 
o heard to be believed. 

DE LUXE 

50 , or 51- deposit 
/ and 12 monthly pay-

Melltli Oh 5/-

1 tria. h;gh, with 
14 -inch Bell. 
haahogany 
finished, with 
platei.arni 
atta stand 

each 

BAKELITE 

NIGHTINGALE CONCER1 
SUPREME 
SUPER 

Guaranteed Iree troin »width.; 
resonance. 

CAI Cash, or EASY TERMS 
e 10 - deposit and 12 

n.nnthlY payments or 5:-

Obtainable from your Local Dealer or direct from:— 

BUL ONE 
38. HOLYWELL LANE LONDON 

E. C.2. 
NIGHTIN ALE SPEAKERS 

31,,ntron nj ' The Wireless World," when writ hz; to advertisers, will unsure prompt attention. • 
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OSRAM VALVES with 
COATING." 

You can build the 
and get 27 stations. 
job for the home constructor. 

The GECoPHONE components used in the 
OSRAM "Music Magnet" have been specially 
designed and manufactured with particular 
regard to compact layout and reliable per-
formance. The Valves are the latest improved 

the - TENACIOUS 

REMEMBER' 

circuit in ONE HOUR 
It is -the best engineering 

The OSRAM MUSIC MAGNET is designed for 

OSRAM VALVES 
OSRAM SCREEN-GRID S215 

OSRAM HL210 and 
OSRAM DEP.15 or DEP240 

POINTS 
1. SINGLE 

TUNING 
CONTROL 

2. NO CHANGING OF COILS 

3. One hour to make. 

4. No soldering. 

5. Gets 27 stations. 

6. No interference with your 
neighbours through oscillation. 

The 3V.ALVF, set with 
a 5V.ALVF, performance 

b:iikare: 
h 1111111>1 

ft) íM' fl g01.4b. ran 

pille 

MUSIC ET 

ADVERTISEMENTS. Z1 

' 
, d 

for the home constructor is the only 

ADVERTISED CIRCUIT 
with SINGLE TUNING control, 

GANGED CONDENSER, 
drum dial CALIBRATED 
in actual wavelengths 
and needing NO COIL 
CHANGING 

England. 
Sold by all 
II ireleso 
Deakrs. 

To 
The General Ele, trie 

Co., Ltd., Magnet House. 
Kingswav , London, W.C.2. Please 

send the OSRAM MUSIC MAGNET 
instructioa Chart t.): 

Name& Address 

  W.W. 

IR.S.11•• 

Advt. of The General Electric Co., Ltd., Magnet House, Kingstvay, London, W.C.2. 
yal Advertisements tor " The Wireless World — are only accepted from firms we believe to be thoroughly reliable. 
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lam A. C. Comm Ltd.. Melody Department. f itgAbstry Grow. London. kl.) 

Mention of " The Wireless World," when writing 
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,e 
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FOR £7. 15. O. you can buy all the parts 
for the wonderful new Cossor Melody 

Maker. They are sold in a sealed box— 
sealed to prevent substitution of inferior 
or unsuitable components—sealed to ensure 
your obtaining the right parts and those 
only. Everything is included—the hand-
some all-metal cabinet, the three Cossor 
Valves, the wire and even the simple tools. 
There is nothing more to buy. Get to know 
all about this wonderful new Cossor 
Melody Maker. 

*Fill in this coupon NOW! 

to advertisers, will ensure prompt attention. 
ei£ 1,205. 
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5SW EXPERIMENTAL. 

iT is now eighteen months since The Wireless World commenced a campaign having as its object the 
establishment of a short-wave Empire broadcast-

ing station; and it is just twelve months since, after 
much procrastination, the B.B.C. arranged with the 
Marconi Company for experimental short-wave trans-
missions to commence through the station 5SW at 
Chelmsford. We think it time that an Empire short-
wave-station should be established on a more perma-
nent and satisfactory basis, and that by now the station 
should show signs of outgrowing its name of " experi-
mental," which is, after all, little more than a cover 
under which to shelter from any accusations of defici-
encies of the station or lack of permanency of policy as 
regards the programmes. The programmes which have 
been put out during the period that 5SW has operated 
have been composed of material useful for experimental 
purposes, but we think the time has come when the sta-
tion should become a service station rather than a purely 
experimental one. We do not want ta be •accused of 

B II 

adopting an unreasonable attitude, but we would, in 
common, we believe, with many thousands of listeners 
in remote parts of the British Empire, welcome a state-
ment from the B.B.C. as to what are their intentions 
with regard to the future of 5SW. 

A Statement Overdue. 

It is not enough that the station should be in exist-
ence and conducting experimental transmissions. Some 
steps should be taken to find a means of contributing 
to the upkeep of the station on a permanent basis and 
improving its efficiency, either by a change of site, if 
necessary, or increase in power; and the programmes 
must be compiled with a view to giving service and in-
creasing interest in them amongst listeners who look to 
that station as their most direct touch with England. 
Further, to be efficient and to give proper service, it is 
necessary that the station should work at intervals 
throughout the twenty-four hours, the times of trans-
mission as at present being inconvenient or unsuitable 
except to a limited proportion of those who might other-
wise become regular listeners. Is' 5SW to be left where 
it is until someone creates a stir about it, or is real 
progress being achieved towards an improvement of its 
efficiency and the establishment of an Empire short-
wave broadcasting station on permanent lines? We 
owe it to the B.B.C. to suggest to them that they are 
overdue with a statement of the present position and 
future policy. 

0 0 0 0 

B.B.C. CONTROL ROOM. W E have persistently complained of the methods 
of control adopted by the B.B.C., and the large 
amount of correspondence we have received 

on the subject, a proportion of which we have pub-
lished, has indicated that the feeling of dissatisfaction 
with the B.B.C. control room is pretty general. 

It is gratifying to learn that in all probability 
" music control" is to be abandoned, leaving only the 
one control, which it is stated is essential in order to 
prevent blasting. To many of our readers it will 
come as news that the B.B.C. in the past have been 
in the habit of employing two separate controls for 
musical broadcasts, as it has been generally considered 
that one was bad enough! We hope that the B.B.C. 
will go farther and look into the question of control 
generally in an endeavour to overcome the many abuses 
to which control seems to lend itself, and of which the 
complaints have been so frequent. 
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MISSIBL,E GRID SWING 
4W ITH A PENTODE :•" • • 

How the Valve and the Loud Speaker may 
Cause Rectification. 

By N. W. McLACHLAN, D.Sc., M.I.E.E., F.Inst.P. 

N a recent article' I drew attention to the tact that 
/  the grid swing with a pentode would depend upon 

the impedance in its anode circuit. It was stated that 
as the number of turns on a high resistance moving coil 
loud speaker increased, a point was reached beyond 
which the permissible peak value of the grid swing was 
definitely less than the grid bias. The object of this 
article is to discuss this problem of grid swing as 
applied to a pentode, having in its anode circuit a re-
actance comparable in magnitude with the internal 
valve resistance. The case of a resistance will be treated 
separately later. 
The problem is most easily investigated by recourse 

to experiment. Many readers use a milliammeter to 
read the anode current to the power valve. They will 
have noticed that with 
. strong signals, before grid 
current occurs, the mil-

, liammeter needle flickers. 
A small flicker is not ac-
companied by any appre-
ciable aural sensation, but 
there is a limit beyond 
which the flicker must not 
go. Overstepping this 
mark results in unpleasant 
reproduction. Motion of 
the needle indicates that 
rectification occurs. This 
may be due to two causes: 
(a) the valve; (b) the loud 
speaker. Rectification due 
to the valve means that 
the anode voltage change 
is large enough to carry 
the valve beyond the 

Fig. 1.--Arrangement for measu 
anode of a pentode when various 
S is a sine wave generator; mA 
electrostatic voltmeter; V, volt 

battery anti—coupling units; r 

linear limit of its characteristics. So far as loud 
speaker is concerned, the reader may be somewhat 
amazed. Rectification ensues when something different 
occurs during the positive and the negative half-waves. 
Now in many reed drive loud speakers the response 
of the reed during its motion towards the pole pieces 

the 

' Wirclees July 18th ntul 25th, 1928. 

ring the voltage changes on the 
voltages are applied to the grid. 
, an A.C. milliammeter; V,, an 
s applied to grid; rt. r, C1, C.2, 
, potentiometer; 1,, 23 henrys. 

is different from that when it moves away. In other 
words, if the positive deflecean is x, the negative de-
flection is x — Ax, where Ax is a fraction of x. This 
asymmetry results in the impedance of the loud speaker 
being different during the positive and negative half 
cycles. Thus the posifixe and negative currents will 
differ, thereby yielding the effect of rectification, with 
a resultant flicker of the needle. It is possibly some 
effect of this nature which enables telephony to be 
heard by putting a pair of telephones direct in an aerial 
circuit. I have no intention of treating electro-mechan-
ical rectification, but it is interesting to introduce it 
here. We shall be concerned entirely with rectification 
due to what is commonly termed " anode blasting "— 
graphic—but neither highly descriptive nor scientific. 

The circuit used during 
the experimental work is 
illustrated diagrammati-
cally in Fig. 1. A sine 
wave oscillator is connect-
ed via an electrostatically 
screened and balanced 
transformer to a non-in-
ductive resistance in series 
with a milliammeter. A 
tapping from the resistance 
is taken to the control grid 
and filament of a pentode. 
The anode circuit of the 
pentode2 contains an induc-
tance L of 23 henrys and 
a d.c. feed meter A. The 
voltage across L is mea-
sured by a low reading 
electrostatic voltmeter. The 
electrostatic voltmeter 

reads both the drop due to the feed current and the 
a.c. change. The drop due to the feed current has been 
properly subtracted. The usual battery filters are in-
corporated as shown by the resistances and condensers. 

The valve used was the P.M.22, described in The Wireless 
World, July 11th, 1028. Its characteristic's are fairly linear. 
With some pentodes curvature and departure flmn parallelism 
will make the swing less than that found here. 

Lt. 



OCTOBER 31st. 1928. inesegs 
Worild 585 

Permissible Grid Swing with a Pentode — 
The oscillator was adjusted to 17o cycles, and a 
voltage applied to give a suitable reading of the 
milliarruneter. Knowing mA and r, the root mean 
square and therefore the peak voltage ( =1.414 r.m.s.) 
applied to the grid of the pentode can be calculated. 
A series of readings of applied grid volts V„ and the 
corresponding anode voltage V. were obtained from 
the electrostatic voltmeter. The values of the anode 
feed current were also observed. When a voltage is 
applied to the grid of the pentode, the current in its 
anode circuit executes corresponding variations. Since 

there is an inductance of 
23 henrys in series with the 
anode, the current variation 
causes a voltage change 
on the anode and there-
fore on the inductance, as 
shown in the diagram, 
Fig. 2. 

In Fig. 3 are plotted the 
experimental values of V. 
and V. The relationship 
is substantially linear up to 
a grid peak voltage of 3. 
After this the curve bends . 

over, since the grid voltage increases more rapidly than 
the anode current. So long as the relationship is linear, 
the distortion is small. But beyond the knee of the 
curve, i.e. point A, the distortion becomes serious. By 
inserting a transformer and oscillograph as shown in 
Fig. 4, the wave form could be ascertained. In Fig. 5 
we have the wave form for an applied grid voltage of 
about 6, the choke being in circuit. The grid bias on 
the valve being —7.5, no grid current was present. 

Distortion and the Choke. 

By short-circuiting the choke the wave form becomes 
sinusoidal, as shown in Fig. 6. It is clear, therefore, 
that the choke introduces serious distortion when the 
input voltage is well below the grid bias. An indication 
of the degree of distortion (rectification) is to be found 
from the-change in anode feed current. This is plotted 
against input volts in Fig. 7. Beyond a change of 

Fig. 2. — Diagram giving 
peak voltage change on the 
anode of a pentode due to 
voltage change on the grid. 

Fig. 3.—Curve showing relation between peak voltage applied to 
grid of pentode and the corresponding change in anode voltage. 
The anode circuit contained an inductance of 23 henrys and the 

frequency was 170 cycles. 

mA, the distortion of the sine wave began to show 
up on the oscillograph "The corresponding input volt-
age is 3 volts. 
Now all this can be very easily explained. In the 

first place the anode voliage cannot decrease below zero. 
Its normal d.c. value is 130 volts. If the valve 
characteristics were perfectly straight and parallel for 
all anode voltages, the peak 
anode (a.c.) voltage would 
be 130. Thus it would fluc-
tuate from o to 130, and 
130 to 260 volts. But the 
characteristics are imperfect 
at low anode voltages, so 
that the permissible swing 
is less than 130 volts. In 
our case we find the swing 
should not exceed about roo 
volts. The anode swing is 
the grid volt swing x effec-
tive magnification of valve 
= Vet. The value of ,er is 

therefore vo. The values of 

this quotient are given in 
table r, from which we see 
that tt is about 35. It is this high effective magnification 
and the curved characteristics which make it necessary 
to restrict the grid swing on the pentode.3 

Fig. 4. — Method of using 
oscillograph to delineate 
wave-torm distortion due to 
excessive grid swing. T is 
a step-down transformer. 

Fig. .—osciliogram showing distortir 
sive swing on grid of pentode. The H.T 
and the choke in the anode circuit 23 he 

170 cycles. 

TABLE. P.M.22. 60; p 

Peak Grid Grid 
Volta. 
Vg. 

Peak .f 
Volt C - 

• 

1.58 
2.35 
3.09 

Suppose we take • 
the permissible gri, 
magnification—the 
The anode voltag, 

the peak swing 
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Permissible Grid Swing with a Pentode.— 
henrys at 170 cycles. The governing factor is the 
reactance of the choke, which in this case is 24,500 ohms. 
A choke of 2.3 henrys at 1,700 cycles, or a choke of 

rig. 6.— Oscillogram stowing that thi curve is substantialk 
sinusoidal when the choke is temoved; conditions otherwise the 

same us in Fig. 5. 

o.8 henry at 5,000 cycles, also has this reactance. Now 
a reed drive loud speaker has an inductance of the order 
of 2 henrys (at 5,000 cycles), so that the permissible 
peak grid swing at this frequency will be between i and 
2 volts.' Of course, all the voltage is not at this fre-
quency, since the voltage components range from 30 to 
10,000 cycles. However, these data do show that the 
permissible grid swing decreases as the reactance and 
effective resistance of the loud speaker increase.5 This 
can be verified by inserting (r) a choke of 20 henrys, 
(2) a reed drive loud speaker, (3) a coil drive loud 
speaker of r,000 turns. The signal strength required to 
cause motion of the feed meter needle is less for 2 than 
for r, and still less for 3. 
I expect the reader will now feel inclined to say some-

thing of this nature: This is all very well; we accept 
your argument confirmed by experiment, but the de-

' See loud speaker data in The Wirelese World, July 18th. 
°Ph- effective resistance of the loud speaker has also to be 

io account. 

CAN VOLTAGE APPLIED TO GRID 

lag the reduction in feed current with increase 
oiled to the grid of a pentode. Although dis-
Vg - 0.8 It is not serious until the point Ais 
was in series with a choke of 23 henrys and 
de feed current with Vg 0 and bias - 7.5 

was 22.6 mA. 

culty did not arise with triodes. It did less acutely. 
Let us take an LS5A used with a loud speaker of 0.2 hen-
ry inductance at 5,000 cycles. Assume the H.T. is .35o 
volts. The amplification due to the valve is nearly 
the " m " value of the valve, since the loud speaker 
impedance is several times the internal valve resistance. 
The permissible anode swing we shall assume 
as 200 volts. Since ir is about 2, the peak grid swing 
. Zoo 
is —  =Inn volts. But the grid bias on the LS5A is 

2 
about ioo volts., so that grid current will be experi-

CURvE It,, -150. t, ISO 

CORvt 2ta m120. Vx 150 

çusy( 3 = = 60. Vj 150 

Ftg. 8.—Grid volts-anode current curves or " conductance " curves 
of a two-volt pentode (P.M.22). The dotted curve (4) represents 
the characteristic when the anode voltage is higher than the 
screened grid voltage. When V.,- 10 to 20 volts there is curvature 
at both ends of the lines (not shown) and they are not parallel. 

enced before anode blasting is really serious. The 
above calculation shows why the limitation of swing has 
not cropped up before. In practice, using LS5As with 
300 volts H.T. and a grid swing as low as 20 volts 
there is a small amount of rectification. This is 
probably indiscernible by ear, but it goes to show that 
when one looks at the matter in a critical spirit, no 
family of valve characteristics fulfils Euclid's definition 
of a straight line. 
When the impedance in the anode circuit of a valve 

exceeds a certain value, the permissible peak grid swing 
is less than the grid bias. Moreover, the main criterion 
for distortion is movement of the feed meter needle. 
The above investigation corroborates what can readily 

be deduced by theory, and the limitation of grid swing 
indicated above is to be regarded as a physical fact. 
That such anode voltage change can be obtained with a 
small grid swing is due to enhanced sensitivity. 

B 14 
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Events of the Week 

WINGED WORDS. 

"I look forward to the time when 

people will regard the presence of a radio i set n the house of as much importance 

as a bath."—Mrs. Philip Snowden, at 
the Manchester Wireless Exhibition. 

0000 

FOR GERMANS OVERSEAS. 

A " world programme" is to be broad-
cast in February next from a new short-
wave station now under construction by 
the German Post Office at Kônigswuster-
hausen. The station will apparently be 
a second 5SW, its object being to enable 
Germans living abroad to keep in touch 
with the homeland by means of relatively 
simple receiving sets. 

0000 

GOOD OLD CRYSTAL. 

A Norfolk listener is astounad by the 
latent powers revealed by hie crystal set. 
He writes: "I heard the whole trans-
mission from America through 5XX, in-
cluding a description of the Zeppelin and 
of the great hangar." 

it is understood that 5XX did not in-
terfere with the reception. 

0000 

GERMAN " PIRATE" HUNT. 

A " round-up " recently conducted by 
the German Post Office has resulted in 
the discovery of 150 illicit transmitters, 
says a Berlin message. The majority of 
the culprits were found to be experiment-
ing with short waves. 
The methods of the official flying squad 

are being kept secret, a fact which is 
causing considerable perturbation among 
the " black-senders," as they are called, 
who have not yet been caught. 

0000 

PICTURE BROADCASTS. 
Following the example of the British 

and Austrian broadcasting authorities, 
the Gorman Postal Administration will 
inaugurate picture broadcasting from 
Koenigswusterhausen by the " Fulto-
graph " system on November 15th. 

0000 • 

A CORRECTION. 

In the description of the " Avometer " 
on p. 401 of our issue of September 26th 
the resistance was erroneously given as 
1.67 ohms per volt instead of 167 ohms 
per volt. 

P 15 

in Brief Review. 

CABLE WIRELESS HEADQUARTERS. 
The erection of a vast and imposing 

building on the Thames Embankment to 
house the wireless and cable interest à of 
the Empire is indicated in an announce-
ment of the Eastern Telegraph Co., Ltd. 
The new building will be the headquarters 
not only of the Eastern and Associated 
Telegraph companies but probably of the 
Marconi company, the Pacific and West 
Indies Cables and of the Government 
Beam Wireless. 

It is possible that Marconi House and 
Electra -House (the present home of the 
cable companies) will find their way into 
the property market in the not-far-distant 
future. 

•• WIRELESS" BY MIRE. 

That the wires might constitute a 
public danger is the explanation advanced 
by the Darlington Streets Committee in 
recommending that permission should be 
refused to the Broadcast Relay Service 
Company, of Clacton-on-Sea, to instal a 
broadcast exchange statión in the town. 
The company's stated intention is to 

establish relay stations in all large towns 
in the country and by means of connect-
ing wires to provide broadcast entertain-
ment to subscribers at a cost of is. 6d. 
a week. Subscribers have only to instal 
a loud speaker and press a button in 

order to be linked tip with the company's 
quper-receiver at local headquarters. 

WIRELESS PICTURES AT MANCHESTER. Mrs. Philip Snowden, a Governor of 
the B.B.C., who opened the Manchester Radio Exhibition, is here seen examining her 
portrait on the stand of Wireless Pictures (1928), Ltd., where it was received from a 

transmitter in the gallery. 
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Constructional Details 

AFIER having mounted the switches and condensers, 
and assured oneself that they are properly fitted 
and that the latter are not short-circuited to the 

metal case, these components should be removed, as 
otherwise it is impossible to insert the baseboards which 
are fitted in each compartment. The screening box 
should now be finally secured to the main baseboard by 
means of wood screws. 

Before inserting the small baseboards, it will be found 
convenient to mount the components on them, and, as 
far as possible, to complete the wiring of each unit before 
they are placed in position. Light rubber-covered flex-
ible wire is used for the majority of the connections, as 
it makes for easier working, and, moreover, low-potential 
leads can be passed through the screen without elaborate 
precautions if insulated wire is used. In the set described, 
bushings are used only for the connections to grids and 
plates of the H.F. valves; the aerial lead-in is passed 
through a tin, clearance hole, a piece of sleeving being 
slipped over the wire as a precaution in the event of 
an accidental contact. 

Filament Circuit Connections. 

When the three units are wired, they are placed in their 
boxes and condensers and switches are fitted; lengths 
of flexible wire should be soldered to each contact of 
the latter before mounting, as they are rather inaccess-
ible. The remaining internal connections should now 
be completed. 

Filament wiring will be made clear by studying the 
practical wiring plan, Fig. 7. Pairs of twisted rubber-
covered and braided leads are run to each of the H.F. 
valves, the positive wires being joined together in the 
position shown and run as a single wire to the volume 
control rheostat R7. It will be observed that separate 
connections from the negative L.T. terminal are carried 
to the filaments of each of the first three valves, while 
the L.F. amplifier is fed through a lead joined to the 
screening box. This latter is in metallic contact with 
the battery terminal, as the negative sides of each of the 
H.F. valve filaments are connected directly to it. As 
far as possible, all low-potential leads are run in close 
proximity to the metal work. 
The mounting and wiring of external components calls 

for little comment, as the details are clearly shown in 
the various illustrations and diagrams. The projecting 

By H. F. SMITH. 

(Concluded from page 554 
of last week's issue.) 

and Operating Hints. 

screens and the H.F. valve-holders should be fitted in 
approximately the positions shown in Fig. 4, but, as 
already suggested, some slight rearrangement may be 
necessary if the valves differ from those actually used 
in the receiver as described. If single-ended valves, in 
which the internal shield is connected to what is normally 
the anode pin, are substituted, the socket shown must 
be replaced by a lead passed through the screen and 
joined to the anode terminal of the valve-holder, the 
position of which must be moved slightly, as described 
in the first instalment of this article. 

Insulating the High-Potential Leads. 

To avoid the possibility of damaging the insulation of 
wires which pass through the screens, care should be 
taken to remove any roughness or " burr" from the 
holes drilled to pass the conductors. It is a good plan 
to use wire with a woven braided covering over a layer 
of rubber, as the outer coveting gives additional protec-
tion. 

Mention has already been made of the fact that the 
H.F. grid and plate leads are more thoroughly insulated 
where they pass through the screen; for this purpose, 
short lengths of ebonite tube, ¡in, in external diameter, 
are used. 
The performance of a receiver of this kind, as far as 

range is concerne.d, will be decided largely by the effi-
ciency of the H.F. valves. The double-ended S.625 type, 
of Marconi or Osram make, are well suited for use in a 
two-stage amplifier. The Mullard P.M.I4 single-ended 
valves have also been tested with eminently satisfactory 
results. For a detector it is almost essential that a valve 
with a high " figure of merit" should be chosen; its 
rated impedance should not exceed some 12,000 ohms, 
as this value will be exceeded very considerably under 
working conditions, even. when dealing with strong sig-
nals, the effect of which is to reduce the mean negative 
grid voltage. The Mullard P.M.2DX, P.M.4DX, and 
P.M.6D, are all suitable for rectification purposes. On 
the L.F. side we have a wide choice, and a decision will 
be influenced by requirements as to output and the user's 
facilities for supplying anode current. An excellent out-
put valve is the Marconi or Osram P.625, which is prob-
ably better in a " single L.F." set than its companion 
valve, the P.625A, which has a lower impedance and 
voltage factor. 

B 16 
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The Kilo-Meg Four.— 
As far as the actual operation of the set is concerned, 

there is little need for detailed instructions. The detector 
and L.F. valves are, of course, biased in accordance 
with the makers' instructions; for the first-mentioned, 
some 6 to 9 volts are required, assuming that one of the 
types specified above is used; this will be sttitable for an 
applied H.T. voltage in the order of izo, which has be-
come almost standard. If it is decided to apply a greatly 
increased pressure to the output valve, an extra terminal 
should be provided. The screen grid voltage will gener-
ally be about 75 or 8o volts; here, again, the manufac-
turers' recommendations should be observed. 

Before attempting to receive signals, the knobs of the 
three wave-changing switches must be set—" down " 
for medium waves and " up " for long waves. 
As with any receiver having two or more tuning con-

trols, it is necessary to rotate the dials " in step," keep-
ing the various circuits approximately in tune. It is 
recommended that a record should be kept of the various 
settings; although the adjustment of individual con-
densers is not excessively critical, stations are found only 
when the resonance point is approached: with the excep-
tion of signals from a powerful local transmitter, which 
may become audible when one circuit is in tune, little 
else will be heard until at least two of the dials are 
accurately set. 

Rear view of the receiver, with lid of screening box removed. 

The enormous high-frequency magnification which is 
available may, under certain conditions, seem at first 
to be rather an embarrassment than a help in receiving 
distant stations, because atmospherics and - untunable" 
interference are also magnified. One soon learns, how-
ever, that a " reserve of power" can be invaluable 
when properly used. The first step is to try the effect 
of dimming the H.F. valve filament by means of the 
volume control rheostat. As the valve impedance is 

raised, signal strength will be reduced, and selectivity 
will be increased. Another way of reducing volume à 
to use a short indoor aerial, which will generally act 
as a sufficiently effective collector to enable a number of 
stations ta be received at full strength. Indeed, condi-
tions are but seldom sufficiently good to enable the user 
of the receiver to derive the full benefit from a full-size 
aerial. 

Adjustments for Local Conditions. 

It has already been stated that the selectivity of the 
receiver may be adjusted—but only at the expense of 
magnification, which, however, can generally be afforded 
—by reducing the number of primary turns on the H.F. 
transformers. In cases where local signals tend to 
" spread " this should always be tried, but it is inad-
visable to continue the removal of turns (which should 
be taken off from the " anode" end of the winding, one 
or two at a time) beyond the point where a greater de-
crease in volume than can be readily tolerated is ob-
served. If the local interference is not completely elimin-
ated by these means, it will be necessary to move the 
aerial tapping nearer to the earthed end of the input 
coil. No difficulty should be experienced in getting an 
infinitely higher degree of selectivity than is obtainable 
from a set with a single H.F. stage; this without any 
serious sacrifice of magnification. It may be pointed out 

that those living in the " wipe-out area " surroundin€ 
a transmitter may find it desirable to provide two tap-
pings on the appropriate aerial-grid coil. 
With the valves that have been used for testing pur-

poses, the set is completely stable over the whole of both 
ranges. It is conceivable, however, that this would not 
be the case with screened grid amplifiers having a greatly 
improved mutual conductance (should they become 
available) or with a considerably greater residual 

13 17 
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Fig. 5.—Details of front panel and terminal strip. A, 7 16in. dia.; B, 3 8in. dia.; C, 3,16in. dia.; D, 3 
count k for No. 4 wood screws; F, 1 8M. dia. 

capacity. If there are signs of oscillation, the first steps 
should be towards the improvement of the electrical 
" sealing " of the lid; this may be done in a simple 
manner by fitting strips of copper gauze over the top 
edgés of both sides and ends of the box and also over the 
transverse partitions. Stability is also improved by re-
ducing the number of primary turns on the H.F. trans-
formers. As an alternative, it would be possible to 
prevent oscillation by dimming the H.F. filaments; 
this is not an expedient that appeals to the writer, al-
though it is, perhaps, permissible in cases where there 
is lack of stability only at the lower end of the tuning 
scale. 

32in. dia.; E, I Sin, dia., 

In cases where an extra L.F. amplifier is required, it 
is suggested that the detector should be coupled to the 
first L.F. stage by means of a low value of anode resist-
ance; no attempt should be made to secure the greatest 
possible magnification. For the next stage, transformer 
coupling may be retained. 

It will have been observed that for reception of the 
medium waves a larger coil is used for the aerial-grid 
winding than for the H.F. transformer secondaries; this 
is for the reason that its effective inductance is not in-
creased by the proximity of a primary coil. The 
standard size chosen (No. 75) is rather larger than is 
actually necessary, so the tuning condenser C, will read 
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Fig. 6.—Arrangement of the components, which can be identified by referring to the practical wiring plan. 
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7.—The practical miring plan note junction of the leads connected to the positive ends of the H.P. valve filaments. 
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The Kilo-Nag Four.— 
lower than the other. There is, however, no intermedi-
ate value; if it is considered important that the three 
dials should show an approximately equal reading, a 
few turns may be removed from the end of L,, which is 
marked G. 
A somewhat similar state of affairs exists with regard 

to the long waves; here an aerial-grid coil of the same 
size as is used for the transformers will enable the de-

A Visit to Croydon. 
Seventeen members of the Ilford and District 

Radio Society spent an ‘injoyable afternoon 
on Saturday, October 6th, when the Croydon 
Aerodrome Was visited. The party afterwards 
proceeded to the transmitting station at 
Mitcham, and were able to see the station in 
actual operation. 
Hon. Secretary: Mr. C. F.. Largen, if, 

Clements Road, Ilford. 
0000 

New Portable Demonstrated. 
The 31arooniplione Company's new five-valve 

portable receiver was demonstrated at the 
meeting of the Bee Radio Society on October 
16th. Despite the fact that the Society's meet-
ings are held in a building which is badly 
screened, the receiver picked up a number of 
distant stations. 
The Society, which holds weekly meetings on 

Tuesdays at 7.30 p.m, nt the Bec School. 
Beechcroft Road, Bnlitarn, S.W.17, has prepared 
an interesting syllabus, and new members will 
he welcomed at any of the meetings. 
Hon. Secretary— Mr. A. L. Odell. 171, Tran-

mere Road. S.W.18. 
0000 

Wireless Section I.E.E. 
The Wireless Section of the Institution of 

Electrical Engineers will mien the winter 
session on Wednesdny next, November 7th, at 
6 p.m., with an inaugural address by the chair-
man, Commander J. A. Sic.', C.B.E., R.N. 

0000 
New Screenectgrid Valve Set. 
The Marconiphone " 44 " receiver, with self-

contained power stage for output and one of 

FORTHCOMING EVENTS. 
WEDNESDAY. OCTOPER 

Edinburgh and District Radio Society. At 
7.30 p.m. Visit to Caledonian lEirelsts 
College, 22. Wolk,• 

Wilma and District Technical College 
Radio Society. Demonstration of thr 
Ncutrosonie Seven and of Short Warr 
Rrceiving Sets. by a representative of 
Mews. The laranir Electric- Co.. Ltd. 

31umerll Hill on, District Radio Society. 
At 8 p.m. At Tollington School. Tether-
down. Deniotml rat ion of a Portable 
needn't. Icy Messrs. B. and J. Wireless 
Co. 

Tottenham Wireless Society. At 8 p.m. 
.41 10. lintel% Grove. ierture, "Insulat-
ing Materials," by Mr. A. G. Tucker. 

THURSDAY, NOVEMBER 1St. 
Legion and Lrytonstone Radio Society. At 
8 p.m. At Grace Flouse, High Road. 
Gramophone Pick-up and Amplifier 
Demonstration. 

Stretford anal District Radio Society. Al 
8 p.m. At 6A, Derbyshire Lane. Lee. 
titre, "Iterent Radio Deerlopments," by 
a representative of Messrs. The Igranic 
Electric Co., Ltd, 

Perkhani Radio Society. At the County 
Secondary School, Peckham Road, S.E.15. 
Open Nialit. "Old v. New Cansar 
Melody Maker." 

MONDAY, NOVEMBER 5th. 
Hackney Radio and Thwarts' Society. At 
8 p.m. At Hackney Electricity Hall, 
18-24. Lower Clayton Road, E.5. Dio-
enanion on merits of different sets. 

Neweastle-tipon-Tyne Radio Society. Al 
7.30 p.m. At 11, Saville flota'. Lecture, 
" Valve ('hararteristic Curves," by Mr. 
N. 'tendril Ki 6Fa). 

Holloway Radio Society. At 7.30 p.m. At 
the Holloway Literary Evening Institute. 
County Secondary School, Hilldrop Road. 
" Tice Cossor Melody Maker." 

Cropilon Wireless and Physical Society. At 
8 Al 3, Alter Road, East Croydon. 
9.,estions and Answers. 

OCT013ER 31st, 1928. 

sired waveband to Le covered, so its tuning condenser 
must be 'set at a slightly higher value than the others. 

A Correction. 

In last week's instalment the H.F. stopping resistance 
was inadvertently omitted from the circuit 'diagram Fig. 
2; it should be interposed between the secondary of the 
L. F. transformer and the grid of the output valve, and 
is marked R in the accompanying practical wiring plan. 

Cll.,UB Nzwa 
the min Marconiplione moving coil loud 
speakers, provided the ingredients for a 
highly successful demonstration given by Mr. 
F. Vocale, of the Marconiphane Co.. at the last 
meeting of the North Middlesex Radio Society. 
The receiver embodied the new screened-grill 
high-frequency valves which are a notable 
Improvement on the earlier double-ended type. 
Tice two H.F. stages were followed by anode-
bend rectification and one L.F. stage. 'laving 
described the receiver, the lecturer proceeded 
to -decal with the output stage, which was en-
tirely self-contained and worked from the 
mains. So great was the interest aroused and 
so many were the questions asked that there 
was little time to demonstrate the set! Tice 
results, however, fully justified the lecturer's 
opti ggg ism. 

lion. Secretary: Mr. E. II. Laister, " End-
cliffe," Station Road, 5.21. 

0000 

All About Valves. 
When Mr. flee, of 3lullard Radio Valve Co., 

concluded his lecture on valves at the last 
meeting of the Queen's Perk Radio Society, the 
general opinion wis that there was little left 
to be said about the structure, functions and 

AN ECHO OF SUMMER. The transmitting and receiving equipment used by the 
Wimbledon Radio Society on recent field days. 

characteristics of valves in general and the 
well-known P.M. valves in particular. 
The Society meets each Wednesday at 

eight o'clock in the " Shaw " Room attached 
to St. Jude's Church, Lancefleld Street, 
Queen's Park, W. All enthusiasts in the neigh-
lignrhood are invited to join the Society. 
Communications should be addressed to the 
hon. secretary, Mr. Fred. J. %Om, 37, En-
brook Street, Queen's Park, W.10. 

o o o 
Lectures for Brighton Amateurs. 

Interest is being well-sustained in the meet-
ings of the Technical Section of the Brighton, 
liasse and District Branch of the Wireless 
League. At a well attended meeting 011 
October 17th Mr. Arthur W. Privett continued 
his course of lectures for wireless amateurs 
and experimenters, dealing with the principles 

of the thermionic valve. The history of the 
valve, its theory and construction all received 
lucid treatment, lanai a feature of the evening 
was the answering of numerous queries id the 
end of the meeting. 

lion. Secretary: Mr. W. II. Stonmarsell, 1, 
Clifton Street, Brighton. 

0 0 0 0 
Ohms, Volts and Amperes. 
A subject of fundamental importance—the 

definition and standardisation of electrical 
units—was dealt with by Mr. F. L. Best in leis 
lecture before the NIuswell Hill and District 
Radio Society on October 17th. Tice lecturer 
outlined the early work of the British Assn-
ciation from its inception to the standardisii• 
tion of the ohm, the volt and the ampere. 
Tice researches of the early pioneers such as 
Wheatstone and Clark were also briefly dealt 
with. Mr. Best concluded with a demonstra-
tion of his four-valve set. 
Hon. Secretary: Mr. G. S. Sessions, 20, Gras-

mere Rond. Muswell Hill. N.I0. 
ooco 

New Session at Colder. Creen. 
The Golders Green and Hendon Radio Society 

is actively preparing an attractive syllabus for 
the winter months. At the first meeting on 
October 4th Mr. A. J. Bremner, B.Sc., lectured 
ou " Experiments with Liquid Air." Particu-
lars regaiding the Society and its forthcoming 
programme can be obtained on application to 
the hon. secretary, Lt.-Col. 11. A. Scarlett, 
D.S.O., 60. Pattison Road, Child's Bill, \.\ .2. 

Society with Junior Branch. 
Tice new metal rectifiers were the centre of 

an interesting discussion ainong members of 
the Wembley Wireless Society on October 19th, 
when the many advantages of nietal rectifiers 
for both high and low tension purposes were 
dealt with. 
The Society possesses an enthusiastic Junior 

section for boys up to the age of 16 years. 
Membership is only n Is. per anion, and the 
enthusiastic gatherings testify to the helpful-
ness of the talks given by members of the 
Senior section in addition to the lectures pro-
vided by well-known wireless manufacturers. 
The Junior meetings are held at 0.30 p.m. on 
Fridays. and the senior branch meets on the 
same eveeliig nt eight o'clock. 
Hon. Seceetary: Mr. Ii E. Comben, 24, Park 

Lane, Wembley. 
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IN view of the many variable influences affecting the long-distance transmission of short waves, it is diffi-
cult to make any claims for a short-wave set; never-

theless, in the illustrated leaflet issued by the Marconi-
phone Co., Ltd., in connection with the Model 34, 
stations 5SW (Chelmsford), PC J J (Holland), 3L0 (Mel-
bourne), and 2XAD (Schenectady) are mentioned as 
being heard regularly over thousands of miles. Accord-
ingly the receiver was unpacked and at once put on the 
aerial with the object of picking up these transmissions. 

Chelmsford (5SW) and Eindhoven 
(PC J J) proved to be easy game, as 
one might expect. 5SW in London 
is steady but not of overpowering 
strength when compared with some 
of the other European short-wave 
stations. PC J J and some of the 
German short-wave transmitters are 
at times almost equal to 5GB in 
volume, and the quality is remark-
ably good. However, the compara-
tive proximity of these stations robs 
them of much of their interest; 
European stations can always be re-
ceived after nightfall on the medium 
broadcast wavelengths, and a special 
coil adaptor is included for this pur-
pose in the equipment supplied with 
the set. It is for communication 
over great distances that short waves are used, and 
long-distance reception must be the criterion of per-
formance of a short-wave set. 

Signals from the Antipodes. 

It was decided to commence with the gr_eatest 
distance possible on the earth's surface, and to 
attempt to pick up transmissions from Melbourne, 
Australia. The conditions on the particular Sunday 
chosen for the attempt were by no means as good as 
they have been during the summer months, but the trans-
mission was quite definitely received. Although speech 
was not clearly intelligible, musical items could be easily 
identified. On the same evening the conditions for the 
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A Sensitive Shortzwave 

Receiver adaptable for Long Waves. 

reception of American stations were remarkably good. 
The strength and quality from 2XAD were so good that 
during an organ transmission it was possible to identify 
the make of organ being used. Later, on the evening 
of the landing of the " Graf Zeppelin," the whole of the 
commentary relayed from 2XAD was followed for hour 
after hour, during which time the transmission never 
once faded so low that speech could not be followed. 
Nearly a week later this station was coming in at the 
same strength and a running commentary on a Saturday 

afternoon ball game was followed 
without serious interference from ex-
traneous noise. There is now no 
need to wait up until the early hours 
of the morning for American stations, 
for the short-wave transmissions are 
easily received from 7 p.m. onwards. 
Having proved the capabilities of 

the set in the matter of long-distance 
reception, the next step was to in-
vestigate the ease of control. Rightly 
or wrongly, short-wave sets have a 
reputation for being difficult to tune. 
This is largely a matter of experi-
ence, and there is no reason why 
anyone with previous knowledge of 

the tuning of ordin-
ary broadcast re-
ceivers employing 
reaction should have 
any real difficulty in 
learning to tune-in 
short-wave stations. 
On the other hand, 
if hand - capacity 
effects are present 
in a short-wave set 

some little time must elapse before one is able so to mis-
tune the receiver that it returns exactly to resonance when 
the hands are withdrawn from the controls. In the Mar-
coniphone receiver, in spite of careful screening of the 
cabinet, hand-capacity effects are noticeable on the 29-
52-metre band; curiously enough, the 16-29-metre band, 

The long-wave coil adaptor and one of the short-
wave coils showing skeleton former and knife-

blade contacts. 
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Broadcast Receivers.— 
which should be worse, is reasonably free from hand-
capacity. The set was tested with a rather long earth 
lead, but at least one short-wave set has performed under 
the same conditions without the slightest trace of hand-
capacity. However, there is no reason to doubt that 
a short earth lead would effectively cure the trouble in 
the case of the Marconiphone set. It is interesting to 
note that H.F. chokes are included in both loud-speaker 
leads, and that, although the tuning and reaction controls, 
and even the escutcheon plates on the condensers were 
" live," the loud-speaker leads could be handled with-
out seriously affecting the tuning. 

A Well-designed Condenser Gear. 

On short waves tuning is exceptionally sharp, and on 
the 45-metre amateur band it is not uncommon to find 
two or three stations crowded into one degree of the 
tuning dial. . In the Marconiphone receiver both con-

The works " reino‘ed from the cabinet; note the plug-in air-spaced coils and horizonia 
cond  dials. 

densers are mounted vertically with edgewise dials fitted 
to ,extensions of the condenser spindles. The control 
knobs are at table level and are connected to the con-
denser through a double reduction gear giving an overall 
ratio of 70: I. This ratio is exactly suited to the capacity 
of the variable condensers, and gives perfect control 
without being too slow when transferring from one re-
gion of the dial to another. The use of a two-stage 
reduction gear, besides keeping the mechanism compact, 
has a further advantage in that the direction of rotation 
of the indicating dials corresponds with that of the con-
trol knobs. The metal-to-metal friction contacts are 
spring-loaded, free from backlash, and do not give rise 
to electrical noises on the shortest wavelengths. 
By means of a potentiometer the grid potential of the 

detector valve can be so controlled that the receiver goes 

into and out of oscillation without the slightest overlap. 
This enables the set to be easily maintained in its most 
sensitive condition just below the oscillation point with-
out sacrificing detector efficiency. In practice the reac-
tion control is moved backwards and forwards over the 
oscillation point while the potentiometer knob is slowly 
rotated from positive towards negative until a point is 
reached where the set goes into oscillation smoothly and 
without the " plop" which indicates too positive a bias. 
It is advisable to work with as much positive on the 
grid as possible consistent with smooth reaction, since 
the detector efficiency falls off as the grid is made more 
negative. 

Uniformity of reaction is a quality which is governed 
by the erectrical properties of the tuned circuits in the 
receiver, including such so-called aperiodic circuits as 
the reaction coil, aerial circuit, and H.F. chokes. This 
quality can be shown graphically by plotting the reaction 
scale reading against the tuning scale. The curves show 

that the Marconiphone set is 
exceptionally good over the 
29-52-metre waveband. If 
the aerial coil, which is 
mounted on a hinged sup-
port, is not too tightly 
coupled, a perfectly regular 
increase of the reaction scale 
reading is necessary to keep 
the receiver just off the oscil-
lation point over the whole 
of the tuning scale from o t-1 
Ioo. When the maximum 
coupling with the aerial is 
used, however, a hump, due 
to a harmonic of the aerial 
circuit, appears at 43 
degrees. For this reason a 
weak aerial coupling is ad-
visable; it will be found that 
the coupling can be reduced 
almost to the minimum 
without adversely affecting 
signal strength. The reac-
tion curve for the 16-29-
metre coil is not quite so 
good and shows two distinct 
humps at 52 and 66 degrees 

on the tuning dial. By disconnecting the aerial and 
removing the aerial coil the first of these was proved to 
be due to a harmonic of the aerial, but the second hump 
at 66 degrees persisted when the aerial circuit was re-
moved, and must be ascribed to some resonance in the 
remainder of the circuit. It will be observed that curves 
A and B touch the zero line just above 20 degrees on 
the tuning scale. This means that, with 120 volts H.T. 
(the value used throughout the tests), the receiver will 
oscillate uncontrollably below zo degrees if the aerial 
coupling is too weak. Of course, oscillation over this 
range could be stopped by reducing the H.T. voltage on 
the detector, but, in the set under review, this cannot 
be done without reducing also the H.T. voltage applied 
to the L.F. valves, which would adversely affect ampli-
fication and quality. The correct procedure, therefore, 
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Broadcast Receivers.— 

should be to gradually increase the aerial coupling until 
the set is just not oscillating with both dials set at zero; 
reaction will then be under control over the whole of 
the tuning scale. 

a 30 
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TUNING DIAL 

CueVe showing relation between tuning scale and reaction scale 
settings required to keep the receiver near the oscillation point 
over the 29-n2 metre waveband; A, aerbi coil removed and [feria' 
disconnected; 13, minimum aerial coupling; C, maximum aerial 

coupling. 

The receiver follows standard short-wave practice in 
general design and layout, and is soundly made and 
well finished. The mahogany cabinet is screened inter-
nally on all sides, but there are gaps at some of the 
joints, and the screening plate on the lid is connected 
to the main screen only through the hinges. The 
" chassis" of the set can be removed from the cabinet 
after withdrawing wood screws under the base and dis-
connecting two flexible leads between the screening 
plates on the front panel and the metal lining of the 
case. There is a grid leak holder behind the terminal 
strip at the right-hand end of the set, and a 0.25 
megohm resistance should be inserted if the set is found 
to be unstable on 'the normal broadcast wavelengths. 
The holder is in an inaccessible position, and it may be 
found necessary to withdraw the chassis before the re-
sistance can be inserted. The resistance is connected 
across the secondary of " Ideal " L.F. transformer, 
which has a ratio of 2.7: 1. The L.F. stage preceding 
this transformer is resistance-coupled to the detector, 
and a H.F. choke and by-pass condenser are included 
in the anode circuit of the detector to prevent the trans-
fer of H.F. energy into the L.F. amplifier. 

General Notes. 
Mr. A. E. Livesey informs us that his 

station G 6LI is now licensed, under the 
new regulations, for all wavebands 
except that of 32 metres, and including 
the 5- and 10-metre bands. 
Mr. P. H. B. Trasler has relinquished 

his call-sign 6TR, as he is going to the 
West Indies, where his address will be 
c/o Trinidad Leaseholds, Ltd., La Car-
riere Shipping and Refining Place, Pointe 
a Pierre, Trinidad. He hopes to get a 
transmitting licence there, and to keep up 
his wireless communication with friends 
in this country. 

0000 

" R " Code Obsolescent. 
We would remind readers that, when 

the new regulations under the Washing-
ton Convention come into force in 

Reaction 
removed 

curve for the 16-29 metre waveband; A, aerial coil 
and aerial disconnected; B, minimum aerial coupling; 

C, maximum aerial coupling. 

.595 

The loud speaker or telephone output terminal 
sockets are connected directly in the anode circuit of 
the last valve, so that if a power valve is used a filter 
circuit must be connected externally for the purpose of 
by-passing the D.C. component of the anode current. 
The tuning coils are air-spaced and wound on skele-

ton formers. Knife-blade contacts are used for the grid 
and reaction coils, and pins and sockets for the aerial 
coupling coil, which is adjustable, and consists of five 
turns. In addition to the 16-52 metre coils supplied with 
the set, extra coils for wavebands from io to 16 and 
from 52 to loo metres can be obtained, priced ios. 6d. 
and lis. 3d. respectively. A broadcast coil adaptor 
with a hinged plug for the aerial coil is also supplied 
with the set. 
The price of the Model 34 receiver is £23 17s. 6d., 

including royalty, and accessories would amount to 
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about £6 8s. 6d. for headphone reception, and from 
to £16 for working a loud speaker, depending on the 
type chosen. In our opinion, the quality of reproduc-
tion justifies a really first-class loud speaker, provided 
that a good output valve, such as the P.625 or P.625A, 
is used in the last stage. 

TRANSMITTERS' NOTES 

January next, the old and somewhat 
unsatisfactory "R" code will be super-
seded by the figures 1 to 5, used without 
the letter " R," and signifying :-
1—Hardly perceptible; unreadable. 
2—Weak; readable now and then. 
3—Fairly good; readable, but with 

difficulty. 
4—Gcked; readable. 
5—Very good; perfectly readable. 

This would seem a far better system 
than the "R" code, because it deals 
more with weak signals, assuming that 
when they have reached class 5 it is only 
a question of amplification to bring them 

up to any desired strength, whereas 
under the old code the saine signal might 
be reported as anything from R4 to R9, 
according to the receiver used; it was 
therefore no real guide to the quality of 
the received signal. 

o 000 
" Q " Code and Other Abbreviations. 
We would again draw attention to the 

revision of the "Q" code. Only about 
20 of the original signals retain their old 
meaning, while a considerable number of 
new " Q " abbreviations have been 
added. The miscellaneous abbreviations 
authorised will be used and recognised 
all over the world and will, therefore, 
be of great service in communicating 
with foreign countries. They will, we 
hope, entirely take the place of the 
abused and misused " Ham language." 

25 
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The Relation between Watts, Amperes and Volts. 

W HEN direct current flows down a fall of 
potential, power is liberated in the circuit; 
this power is expressed in watts, and we have 

the relation watts= drop in volts x amps. This power 
may appear as heat, as in a lamp bulb or electric 
radiator, and i watt is equivalent to a production of 
heat at the rate of 0.24 calorie per second, or r kilo-
watt-hour equals 0.0341 therms, the therm being the 
unit by which gas -supply is charged. 

Again, watts may be transformed into mechanical 
power, as in a direct-current motor; 746 watts equal 

horse-power, so that a j h.p. motor when loaded re-
quires a consumption of 93 watts, or 0.93 amps at roo 
volts, neglecting the losses in the motor; actually the 
current would be about 15 per cent. greater than this;• 
i.e., 1.4 amps. Thirdly, we may turn watts into electro-
lytic action, as when we charge an accumulator; some 
power will be lost in the charging rheostat, and the rest, 
with a deduction of ro per cent. for losses in the accu-
mulator, will be stored as energy in the cell. 

Examples with D.C. Circuits. 

An electric radiator taking io amps at 240 volts con-
sumes 2,400 watts, or 2.4 kilowatts, and, since the kilo-
watt-hour is taken as the unit on which the supply com-
pany charges the householder, this radiator will cost 
Is. 24d. per hour on a basis of 6d. per unit. 
The field magnet winding of your coil-driven loud 

speaker may take 0.15 amps at no volts; the power 
taken will accordingly be II° x 0.15=16.5 watts, which 
is quite inexpensive; to ensure that the magnet coil 
does not heat up excessively, it is usual to allow half 
a watt per square inch of coil surface so that the whole 
surface of the coil, including the two ends, should be at 
least 16.5 x 2 --33 square inches; a coil of 3in. dia. and 
zin, height would serve. 

A.C. Circuits. 

So far the matter has been quite simple, but when we 
come to deal with A.C., care is required. The product 
of root mean square volts into root mean square amps 
is termed volt-amps, and has nothing to do* with the 
watts consumed till the details of the circuit are known. 

If a coil containing resistance and reactance is con-
nected to an A.C. supply, the current will consist of a 
component in phase with the volts, and a component 
90° out of phase (i.e., in quadrature). It is only the 
" in phase" component which consumes power. 
A diagram will make the matter clear. Draw a right-

angled triangle whose base and vertical represent the 
resistance and reactance respectively of the circuit; 
draw a geometrically similar triangle whose hypotenuse 
is the total current, then the component currents are 
given by the other two sides of this triangle. 
The definition of watts when A.C. circuits are in 

question is watts= r.m.s. volts x r.m.s. amps in phase 
with the volts. 

This is equivalent to watts = r.m.s. volts x r.m.s. total 
amps x cosine A, where A is the angle shown in the 
diagram. Cosine A is called the power factor; it is 
the ratio of the " in phase" current to the total current, 
or the ratio of watts to volt-amps, and is a decimal 
always less than unity. 

If your coil possessed zero resistance, all the current 
would be 900 out of phase, or wattless current, and no 
power would be consumed. Nevertheless, the supply 
company would charge you for this idle current. 

In a right—angled triangle whose hypotenuse represents the total 
A.C. current, the other two sides give the component  ts in 

phase and in quadrature. 

In using the above with A.C. circuits we must then 
be careful to mark off, not the whole current, but the 

" in phase " component, which is  the whole 
4/R2 + x2 

current. Thus, if a coil has a resistance of 50 ohms and 
a reactance of 150 ohms giving an impedance of 
4/502+1502=158 ohms, and is connected to a no-volt 
supply, the total current is 11o/158=0.696 amp., and 

the " in phase " current is o.696 x  50  
V 502 + 1502 

0.22 amp. Hence from the above the power consumed 
is 24.2 watts. R. T. B. 

The following useful data charts have already appeared 
Frequency and Wavelength.--July 11th, page 38 
Inductance, Capacity and Frequency : Short-wave Rand.— 

July 18th, page 82. 
Inductance. Capacity and Frequency : Iledium-wave Rami.— 

July 25th, page 110. 
Inductance, Capacity and Frequency : Long-wave Band.— 

August 1st, page 126. 
The Reactance of a Coil at Audio Frequencies.—August 8th, 

page 158. 
Reactance of a coil at Radio Frequencies.--August 15th, 

page 294. 
Reactance of a Condenser at Audio Frequencies.—Augnst 29th, 

page 252. 
Reactance of. a Condenser at Radio Frequencies.— September, 

5th, page 294. 
D.C. Resistance of Copper Wire.—September 19th, page 360. 
D.C. Resistance of Resistance Wire.—September 26th, page 388. 
Value of Resistances in Parallel.—October 3rd, page 483. 
Capacity of Condensers in Series.—October 10th, page 50d. 
Relation between Volts, Ohms, and Amperes.—October 24th, 

page 580. 
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The following abstrads are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 

A Direct Coupling System. 
(No. 289,217 ) 

Applicalson date: March 10th, 1S27. 
Instead of using a blocking condenser 

to protect the grid of one valve from the 
plate voltage of the preceding valve, a 
direct metallic connection is made be-
tween the two, means being provided tu 

Circuit of direct coupling system. 

naintam successive valve electrodes at 
suitable operating potentials. As shown 
in the figure the plate of valve V, is con-
nected directly to the grid of valve V2, 
the high tension to the first valve being 
tapped off through a choke coil K from 
an extended source of supply, such as 
may be derived from electric supply 

The filament current to the valve V, 
is tapped off from the same source of 
supply at a point further along the con-
tinual potential gradient, whilst the 
plate voltage is fed through a resistance 
R from a point still further removed. 
The filament and plate supply to the 
valve V, is derived in similar fashion. 
The grid bias of the first valve is ad-

justed to secure anode-bend rectification, 
the rectified signalling impulses being 
communicated from stage to stage 
through the plate impedances K and R. 
Patent issued to J. F. Johnston. 

0000 

Television Apparatus. 
(No. 283,882.) 

Application dal( : Oclubet 15dt, 1926; 
;January 26th and March 10th, 1927. 
The figure illustrates a scheme for pro-

viding a visible image of a distant object 
which is in darkness, a system to which 
the term " Noctovision " has since been 
applied by the inventor. A searchlight 
projector SL is screened by a thin dia-
phragm pf ebonite so as to cut off all 
visible light. The residual infra-red rays 
are then focussed on to the object and 
ptoduce an invisible image at 1. 
This is explored by a system of rotat-

ing slotted discs, D, D„ so as to project 
a succession of intermittent inf ra-red 
energy-impulses upon a bolometer B or 
similar device sensitive to such energy. 
The resultant current impulses from the 
bolometer are fed to an amplifier V and 
energise a glow-lamp GL. The intermit-
tent flashes from •this lamp are reas-

Nuctovision " scheme of J. L. Baird. 

sentbled by another slotted disc D2, and 
are then projected as a visible reproduc-
tion of the original dark object upon a 
viewing screen VS. To ensure syn-
chronisation under all conditions, the near 
and distant exploring discs D, D„ D, are 
stated to be mounted on the same rotat-
ing shaft. 

Patent issued to Television, Ltd., and 
J. L. Baird. 
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Light-sensitive "Pick-ups." 
(No. 288,711.) 

Application date : January llth, 1927. 
A selenium cell C, having a plain sur-

face, is mounted on the top of a stylus S 
vibrated by a gramophone record R 

A light-sensitive pick-up. 

Light from a lamp L is focussed by a 
lens M, and after passing through a per-
forated screen N falls at an acute angle 
on to the cell. The vibrations of the 
stylus alter the angle of incidence of the 
light, and thus vary the intensity of 
illumination with each movement, the 
effect being increased by the cut-off action 
of the screen N. The cell C is connected 
in series with a battery in the input 
circuit of a thermionic valve, and the re-
sulting current variations after suitable 
amplification are fed to a loud speaker. 

Patent issued to the British Thomson-
Houston Co., Ltd. 

u f2 
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By Our Special Correspondent. 

A Relay Contest.—The Midland Regional Station.—" G.B.S." at the Microphone.-

5NG's Farewell.—Reception on Armistice Day.-5SW in Canada. 

Keston v. Chelmsford. 
A stirring little contest is promised for 

November li./th, when the Sydney broad-
casting station will transmit greetings 
from members of the English Test Team. 
Chelmsford, with its spaced aerial system, 
will make an attempt to repeat the suc-
cess obtained with the Zeppelin relay from 
New York a fortnight ago. So far, so 
good. -" But," says Mr. J. A. Partridge, 
cf Keston fame, we intend to try, too !" 
The contest between the two receiving 

stations will be decided in the Savoy Hill 
control room. Whichever sends in the 
better " sigs " will secure the honours of 
a national relay. 
Sydney will be transmitting on 32 

metres and reception is expected between 
7.45 and 8 p.m. 

oonn 

Tarling. 
Strictly speaking, " Chelmsford " is a 

misnomer when applied to the spaced-
aerial station, which is situated at Tar-
ling, several miles to the south of the city. 

000 

"Regional" Rumours in the Midlands. 
The B.B.C. mobile transmitter seems 

to travel in an aura of suspicion, rumour 
and uncertainty. The phenomenon was 
apparent when the vehicle was roaming 
the northern outskirts of London in the 
search which eventually led to the 
choice of the Brookman's Park site. The 
same phenomenon is now to be observed 
in an area surrounding Barkisland, a 
village in Yorkshire, where the mobile 
transmitter has been distinctly seen by 
independent, sober witnesses in full pos-
session of their natural, not to mention 
supernatural, faculties. 

0000 

" Wipe Out" Areas. 
The reports broadcast by these good 

people have set up some reasonable ap-
prehensions among the listeners of 
Halifax and Huddersfield, who, if the 
Midland regional station were to find its 
ni -lie in the area mentioned, would be 
fairly swamped. Happily, I learn that 
there is n cause for alarm. An official 
at Savoy Hill hastened to assure me that 
no site had yet been definitely chosen. 
The B.B.C., he said, is not committed 

definitely to the closing down of the pre-
sent stations. If when the regional 

B 29 • 

stations are working, any difficulty is 
found due to transmission, local listeners 
will probably have their old transmitters 
reinstated without a great deal .of 
ceremony. 

0000 

A Watery Question. 
It has been suggested that the Mid-

land regional station should be perched 
on the top of the Pennines, far away 

, FUTURE FEATURES. 
London and Daventry 

NOVEMBER 4TH.—Service from Canterbury 
Cathedral. Address by the Most Rev. 
the Archbishop of Canterbury. 

NOVEMBER 81',l.—Miss Margaret Bondlield : 
" A Woman M.P.'s Day." 

NovEstem 9TH—Prime Minister's Speech 
relayed from the Guildhall. 

Daventry Experimental (5GB). 
NOVEMBER 6TH.—An Hour with British 

Composers. 
NOVEMBER 5TH.—Selections from the Pupa-

lar Operas. 
NOVEMBER ern.—B.B.C. Symphony Con-

cert, relayed from the Queen's Hall. 
Cardiff. 

NOVEMBER 5TH—Some Hysterical Scenes 
in the Life of Guy P. Faux, depicted 
by Penn Gwyn. 

NOVEURÇR 5111.—" The Drawback," a 
diminutive drama by Maurice Baring. 

Manchester. 
NOVEMBER 5TH ' Fifth of NOVVITI-

ber," by Howard Peacey. 
NOVEMBER 10TH.—" War Time Memories," 

presented by the Station Itepertoly 
I'layers. , 

Newcastle. 
NOVEMBER 6TH.—" Heart's Desire." a comic 

opera specially written for broadcast-
. ing by Mabel Constanduros. 
NOVEMBER, ern.—Speeches on the occasion 

tif the election of the New Lord Mayor 
of Newcastle-on-Tyne, relayed from the 
Council Chamber. 

Glasgow. 
NOVEMBER Sm.—Scottish Humour Series 

—No. 10. 
NOVEMBER 6ra -" The Land of Romance," 

1 Border -Programme. 
Aberdeen. 

NOVEMBER Scottish Concert. 
Belfast. 

NOVEMBER 5TH—Guy Fawkes Day Pro-
gramme. 

from any populous localities, but the 
obstacle to this scheme is the difficulty 
of securing an adequate water supply. 
As an indication of the amount of water 
consumed daily by a high-power broad-
casting station, it is interesting to note 
that the B. B. C. recently asked the 
Barkisland District Council whether it 
could supply a station with 5,000 to 
10.000 gallons a day. 

If Captain Eckersley can only think 
of a way to make water run uphill the 
top of the Peak would be an ideal spot. 

Bernard Shaw to Broadcast. 
" G. B. S." has consented to the broad-

casting of his lecture on December 7th at 
the Royal Academy of Dramatic Art. 
The lecture is the first of a series of four, 
by prominent people, on the arresting 
subject " How it Strikes Me," and will be 
heard at 5 p.m. by listeners to 5GB. 
How things strike Mr. Bernard Shaw 

is of peculiar interest to a good many 
people, and I imagine that the famous 
dramatist will provide us with some ear-
openers on December 7th. 
I hear that Sir Gerald du Maurier will 

probably be another speaker in the series. 
0000 

Adieu to 5NG. 
To-day (Wednesday) sees the farewell 

performance of 5NG, and to-morrow 
Nottingham listeners will share the joys 
and sorrows of their Birmingham 
brothers who flirt with 5GB. 
The B.B.C. learnt a good deal on the 

two days when Nottingham closed down 
to enable listeners to try their luck on 
Daventry. After receiving a number of 
complaints, the engineers paid a number 
of personal visits to the houses of those 
in distress. It was found that in all 
cases insufficiency of signal strength from 
both the Daventry stations was due to 
faults in listeners' equipment. The 
faults included bad connections, in-
efficient aerials, insensitive headphones 
(very prevalent), and inability to reach 
the wavelength. 

0000 

Prognostication. 
A time will come (says Ord Bore) when 

every school will include elementary wire-
less in its regular curriculum, and when 
every (presumably) educated person will 
prefer death with honour rather than 
bear the reproach that he can't tune in 
to the nearest broadcasting station. 

0000 

Bouquets for a Speaker. 
Tile champion talker (microplienic) at 

the moment seems to be Mr. S. K. 
Ratcliffe, whose half-hourly lectures from 
5XX on American problems have elicited 
quite a flood of appreciatory corresport-
dence. Which only shows that even half 
an hour is not, too long if the speaker 
has something to say and knows how to 
say it. 

• 
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New Word Wanted. 
It seems a pity, by the way, that we 

have no distinct word applicable to those 
who give broadcast talks. " Speaker" 
is too vague; "talker" sounds almost 
disrespectful. A hybrid word embodying 
the notions of broadcast speech might be 
found, but examples which first leap to 
the tongne are not altogether happy. 

0000 

Daventry's New Wavelength. 
The slight ;aeration in the wavelength 

of Daventry (5XX) was made in conse-
quence of heterodyning by Kalundborg, 
which settled on to a frequency only 7 
cycles from that of the Daventry station. 
5XX is now working on a frequency of 
192 kilocycles (wavelength 1,562.5 metres) 
instead of 187 kilocycles (1,604.3 metres). 
Since the change there have been no 
further complaints of heterodyning. 

r • C 

The Two Minutes' Silence. 
To avoid disturbance by atmospherics 

or other extraneous noises during the Two 
.Minutes' Silence on Armistice Day, the 
B.B.C. is recommending that receivers 
used for public reception of the Cenotaph 
service should be switched off during the 
Silence. This should offer no difficulty, 
even where it is felt that part of the 
ensuing service may be missed, for it 
should be easily possible for one person 
to listen on headphones for the signal 
indicating that the two minutes are over. 

0000 

Advice to the Clergy. 
With regard to reception in church, 

the B.B C. has issued a strong recom-
mendation to the clergy to see that the 
equipment used is given a full pre-
liminary test. In some cases it has been 
found that the intention is to use simple 
3- or 4-valve sets of the home type, quite 
inadequate for use in a public building. 

It would be far better to omit the 
broadcast from church services than to 
make the attempt with overloaded valves 
and consequent distortion. 

c coo 

Armistice Day in Scotland. 
The Scottish stations of the B.B.C. are 

to broadcast their own Remembrance 
Programme on November 11th. The 
Cenotaph Ceremony in the morning and 
the Trafalgar Square meeting in the 
afternoon will both be relayed for Scot-
tish listeners, but a portion of the after-
noon will be dvoted to a purely Scottish 
tribute. This programme will be given 
in the Glasgow studio and relayed by all 
Scottish stations. Two new works • will 
receive their first performance on this 
occasion. These are "Threnody " (A 
Highland Lament), which is a choral set-
ting of Miss Agnes Muir Mackenzie's 
words lov Katherine Wilson, and " The 
Noble Nature," a choral setting of Ben 
Jonson's words by the composer of "The 
Knight of Bethlehem." 

0000 

Mr. Percy Scholee. 
Readers of these notes last week may 

have been wondering whether a new 
,wireless link was to be created to enable 
Mr. Percy Scholes to continue his fort-
nightly criticism of current music from 

his new home in Switzerland. I am 
sorry to disappoint with the explanation 
that the paragraph was both erroneous 
and untimely, having crept in from the 
limbo of " old and unused copy." 
Mr. &holes is now busily occupied, still 

in matters mpsical, on his little estate 
above Lake Geneva. He points out that, 
in a sense, he is still at Savoy Hill, for 
the eminence on which his house stands 
was once the property of Peter the 
Second, Count of Savoy. 

0 000 

The Archbishop's Farewell. 
• The farewell address by the Arch-
bishop of Canterbury will be broadcast 
from 2L0 and 5XX on November 4th, in 
a service relayed from Canterbury at 
8 p.m. 

Earl Jellicoe's Appeal. 
As the Princu of \Vales will not be able 

this year to make his usual Poppy Day 
broadcast appeal from B.B.C. stations, 
the task will be performed on November 
9th by Earl Jellicoe 

0 0 4-) n 

Famous Violinist. 
Isolde Menges. the violin virtuoso, will 

broadcast from 2L0 on November 6th 

OLYMPIA SHOW COMPETITION. 

Results of the " Wireless World" 
Voting Competition will be pub. 
lished in next week's issue. 

Mrs. MacFarlane. 
One of the most irrepressible people 

who make regular appearances in the 
studio at Aberdeen—" Mrs. MacFarlane 
of Ragbag Lane --has prevailed upon 
the authorities to allow her to arrange a 
programme of her own, and on November 
12th local listeners are to hear " My Pro-
gramme " by this vociferous broadcaster. 

0 0 0 0 

Mottoes About Mother. 
Many listeners will remember those 

ornate mottoes which used to adorn the 
front parlour in the old days, such as 
" What is home without a mother?" 
This forms the basis of a comedy by Ed-
win Lewis which 5GB is broadcasting on 
November 15th. Wortley Allen, Harry 
Saxton, Mabel France, and Helen Enoch' 
are in the cast. 

c, 

5SW in Canada. 
The wireless department of the Cana-

than National Railways reports success-
ful experiments in picking tip British 
broadcasts on moving trains. 
With a specially installed receiving 

set, the short-wave broadcast from 
Chelmsford has been heard on a Cana-
dian National train moving between 
Sioux Lookout and Redditt, Ontario, 
1,219 miles west of Montreal and almost 
4,000 miles from the broadcasting station. 
Passengers were able to listen-in to the 
British programme for 15 minutes. 

Concentrating on British Broadcasts. 
A representative of the Radio depart-

ment tells me that the company intends 
to make a special feature of the reception 
of British broadcasts on their trains--
which are already equipped with ordin-
ary sets for reception from local stations 
—for the entertainment of passengers on 
the five-day journey between Montreal 
and Vancouver. 
The reception on board the Canadian 

train is regarded as the first instance of 
a British broadcast having been picked 
up by a moving train in North America. 

0000 
Words of Wisdom. 
" It has been said that broadcasting is 

an evil influence in this country. That 
is all rubbish. Any influence that helps 
to spread the love of good music cannot 
be evil. . . . 
" As long as we can get the support of 

the public, as long as you have 3,000,000 
people listening-in at wireless sets; as 
long as gramophone company shares booni 
--provided that be not due to accursed 
jazz records—so long you can write mi, 
clown as an optimist in music."—Sir 
Landon Ronald in is speech at Manches-
ter. 

0 0 0 e 

Gramophone Studio for Broadcasting. 

Owing to the impossibility of accom-
modating in the London studio an or-
diestra and chorus of the size required 
for Debussy's opera, "Pelle-as and Meli-
sande," which is being broadcast this 
evening (Wednesday), the B.B.C. is 
changing the venue to the Parlophone 
studio, which is well adapted acoustically 
to performances on a large scale. 

0000 

Georgianne. 
Although Donald Calthrop relinquished 

his position on the B.B.C. staff a couple 
of years ago, he still takes part occasion-
ally in 2LO's broadcasts. To-morrow 
night he is to head the cast in a sketch 
entitled "Yo Soy Ombre," after the style 
of the play, "When Knights Were Bold,' 
and with him will be Ambrose Manning, 
Frederick Cooper and other well-known 
broadcasting artists. This sketch occurs 
in a programme called " Nea-r-Georgian, 
or Quasi-Queen Anne." The vocalists 
are John Thorne and Rose Hignell, sup-
ported by the Gershom Parkington 
Quintet. 

0 0 0 0 

A Border Night in Scotland. 
A programme of Border works is to be 

relayed from Glasgow by all Scottish 
stations on November 6th. The pro-
gramme is titled " The Land of 
Romance." and seeks to convey to 
listeners in music, song and story some-
thing of that indescribableglamour which 
gives the Borders their name of " The 
Land of Romance." An important fea-
ture of the programme is the first per-
formance of the "Border Rhapsody" by 
Baker and Percy Reed, a Border ballad 
for male voice chorus and orchestra by 
Hamish MeCiiiin. Both these works will 
be conducted by their composers. 

B 30 
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BARCELONA (Radio Barcelona), Call EAJ1 (844.8 
metres ; 1.5 kW.-13.0, Market Prices and Exchange 
Qu nations. 8.10, Sextet Selections • Military March, 
La Perdición de Mind (Parellada) ; Selection from La 
casita del guarda (Soutullo and Vert) ; Andalusian 
Serenade, Junto a la reja (J. R. Gonds) ; Waltz, 
Rosemary (J. S. Zamecnik); Selection from La 
Mascotte (Audran-Alder). 8.80, Advanced French 
Lesson by Prof. Martin. 9.0, Chimes and Weather 
Report. 9.5, Exchange Quotations and News. 9.10, 
Orchestral Selections: Two-Step, Currito de la 
llacarena (Fernandez); Selection from Pan y Toros 
(Barbieri) ; Moorish Dance (Fernandez); Waltz, 
Flowers (Waldteufel) ; Cimarrón (Versalles) ; In a 
Persian Market (Ketelbey). 10.0, Programme relayed 
from Madrid, E.4J7. 

_ BERGEN (370.4 metres) ; 1.5 kW.-8.0, Programme 
for Children. 6.30, Talk for Girls. 7.0, Orchestral 
Music. 7.50, Talk: Topics of To-day. 8.0, Recital 
of Ballads by Victor Iverson. 8.80, Herr P. E. 
Brantzeg, Talk: Albrecht Dürer. 9.0, Weather 
Report, News and Time Signal. 9.15, Dance Music. 
11.0 (approx.), Close Down. 

BERLIN (Kônigswusterhansen) (1,250 metres) ; 40 kW. 
-3.0, Educational Talk. 3.30, Programme • from 
Hamburg. 4.80, David Stetter, Talk: The Tasks of 
Officials iti the Service of the Public. 5.0, Max Bartel, 
Talk: The Modern City. 5.30, Elementary Spanish 
Lesson. 5.55, Talk by Dr. Eilers. 7.0, Programme 
from Voxbaus. 

SEEEM (Voxhaus) (484 metres) ; 4 kW.-9.10 a.m., 
Market Prices. 9.15 a.m., Weather Report, News and 
Time Signal. 10.0 a.m., Programme of Gramophone 
Records. 10.30 a.m., Exchange Quotations. 11.55 a.m., 
Time Signal. 12.30, Weather Report and News. 
1.0, Programme of Gramophone Records. 2.10, 
Agricultural Report and Time Signal. 2.45, Dialogue. 
3.80, Light Recitations by Paul Nicolaus. 4.0, Con-
cert: Selection from The Count of Luxembourg 
(Lehár) ; Arietta in Old Style (Brogi) ; Waltz, Roses 
of the South (Joh. Strauss) ; Serenata della laguna 
Becce) ; Scène passionée (Becce) ; Fox-Trot, Naila 
Lange); Tango, Ich küsse Ihre Hand, Madame 
Erwin) ; Selection from La Bohème (Leoncavallo) ; 
Tango from Casanova (Joh. Strauss-Benatzky); 
followed by Announcements. 5.30, Talk by Dr. G. 
Frey. 6.0, Wolfgang Schwarz, Talk: War and Peace 
in Capitalism. 6.30, Armin T. Wegner, Talk: Tiflis, 
the Gate to the South. 7.0, Talk on the following 
Transmission. 7.10 (approx.), " Seeschlacht," Drama 
(Goering), followed by Weather Report, News, Time 
Signal and Sports Notes. 9.80 (approx.), Dance Music. 
11.80 (approx.), Close Down. 

BERN (411 metres) ; 1.5 kW.-8.29, Time Signal and 
Mataer Report. 6.80, Herrn E. Bünzli, Educational 
Talk: False Severity and Pampering. 7.0, Swiss 
Programme: Selections by a Mandoline Orchestra; 
Songs to the Lute; Accordion Duets; Bern and Basle 
Town Competitions; The Bern v. The Basle Dialect. 
8.45, News and Weather Report. 9.0, Orchestral 
Concert. 9.35, Dance Music. 11.0 (approx.), Close 
Down. 

BRESLAU (822.8 metres) ; 4 kW.-3.0, Review of 
Books. 8.80, Concert of Songs to the Lute, relayed 
from Gleiwitz (329.7 metres). 5.0, Eberhard Giese, 
Talk: Political Economy in the Waldenburg District. 
5.25, Esperanto Talk by Alfred Hanuschke. 5.85, 
Georg Landsberg, Talk: public Health. 6.25, Short-
hand Lesson. 6.50, Georg Lichey, Talk: Christopher 
Columbus. 7.15, Humorous Broadcasting Programme 
of Talks, Songs and Dance Music. 9.0, News. 9.30, 
Dance Music by the Wireless Jazz Orchestra. 11.0 
(approx.), Close Down. 

BRUNE (441.2 metres) ; 3 kW.-3.30, Programme for 
Children. 4.45, German Transmission. 5.15, Weekly 
Report. 6.0, " Only One Night": Drama (Stolz) 
from the National Theatre. 9.0, Programme from 
Prague. 

BRUSSELS (508.5 metes): 1•5 kW -5-0, Pro-
gramme to be announced. 8.0, Elementary English 
Lesson. 6.25, Advanced English lesson. 8.45, 
Sonata for Violin and Pianoforte (Handel). 7.0, Gramo-
phone Selections. 7.80, " Radio-Chronique." 8.15, 
Concert. In the Interval: Topical Talk. 10.15, 
News and Close Down. 

B 

SATURDAY, NOVEMBER 3rd. 

All Times are Reduced to Greenwich 

Mean Time and are p.m. except 

where otherwise stated. 

BUDAPEST (558.6 metres) 20 kW.-4.30, Concert 
by a Military Band. 5.50, Talk arranged by Magyar 
Radio Ujsag. 6.30, Readings, The Railways of Great 
Britain. 7.30, Cabaret Programme. 8.30, Time 
Signal and News. 8.45, Concert for Wind Instru-
ments, followed by Weather Report. 9.30, Orchestral 
Concert: Hunyady March (Erkel); Overture to 
Florentia (Carlini); Potpourri (Fétras); Mattinata 
(Leoncavallo) ; Souvenir (Drdla); March (Sousa) •, 
Selections (Eulenberg) ; Die Mühle un Schwarzwald 
(Lincke) • Lass den Kopf nicht hangen (Lincke); 
Polka (Weil). 

CRACOW egg metres); 1.5 kW.-4.35, Talk by 
Dr. J. Regula. 5.0, Divine Service from the Vilna 
Cathedral. 6.0, Miscellaneous Items. 6.25, English 
Talk by Mr. Jean Stanislawski. 6.55, Time Signal 
from the Observatory. 7.0, Agricultural Report. 
7.10, News. 7.30, Programme from Warsaw. 9.80, 
Concert from a Restaurant. 10.30 (approx.), Close 
Down. 

DUBLIN, Call 2RN (819.1 metres) ; 1.5 kW.-L30, 
Weather Report and Gramophone Selections. 7.20. 
News. 7.80, Talk by Patricia Hoey. 7.46, Irish 
Lesson by Seamus O'Duirinne. 8.0, Comedy Overture 
by The Augmented Station Orchestra. 8.10, Sketch 
by Mine. K. Hackett and Company. 8.40, Pianoforte 
Solos by Claude de Ville. 8.55, 'Cello Solos and Vocal 
Selections by Joseph Schofield and Mary Maguire. 
9.15, Revue by John McDonagh and Company. 10.0, 
Gaelic and Anglo-Gaelic Songs by Denis Cox (Tenor). 
10.15, The Augmented Station Orchestra: (a) La 
Bailarina, (b) Ballet espagnol (Colin). 1.0.30, News, 
Weather Report and Close Down. 

FRANKFURT (428,6 metres); 4 kW.-2,15, Concert 
for Children: Three Wanderers' Songs, (a) Juch-
heissa, Juchhei (Kahn), (b) Es When der Himmel 
(Kahn), (c) Frills am Morgen auf ru Fuss; Vous 
Büblein auf dem Ris (Vogt) ; German Dances for 
Pianoforte and Violin (Schubert); Danube Waltz 
(Joh. Strauss). 2.55, Hints for the Housewife, by 
Fini Pfannes. 3.35, Orchestral Concert, Announce-
ments in the Interval. 5.10, Reading from Kurd 
Lasswitz' " On two Planets," by O. W. Studtmann. 
5.30, Talk relayed from Cassel (252.1 metres). 5.45, 
The Letter Box. 6.15. Talk for Chess Players, by 
Prof. N. Mannheimer. 6.45, Prof. Sittig, Talk: The 
Heavens in November. 7.15," Zwei glückliche Tage " : 
Farce in Three Acts (Blumenthal and Kadelburg), 
followed by Dance Music from Voxhans. 11.30 
(approx.), Close Down. 

EargENEG, Call HA (in Morse) (394.7 metres); 4 kW. 
-9.10 News. 10.0 a.m., Programme of Gramo-
phone Records. 11.10 a.m., Weather Report. 11.15 
a.m., Exchange Quotations. 1130 a.m., Concert 
relayed from Hanover (297 metres). 11.55 a.m., Time 
Signal. 12.10, News. 1.40, Exchange Quotations. 
2.30, Review of Books. 3.0, Dr. Wilh. Heinitz, Talk: 
The Works of Kreisler, with Illustrations. 8.30. 
Programme of Modem Waltzes by the Jazz Symphony 
Orchestra under the direction of Francesco Scarpa. 
4.80, Request Programme. 5.80, Karl Minor, Talk: 
The Meaning and Origin of German Idioms. 8.0, 
Experimental Travels on the Organ with Hans Henny 
jahnn. 6.55, Weather Report. 7.0, " Meyers" : 
Farce in Three Acts (Fritz Friedmann-Frederich). 

AB_RO,3D 

9.30, Weather Report, News, Sports, Notes, and 
Programme Announcements. 9.45 (approx.), Concert 
frnn the Café Wallhof. 10.50, Weather Report. 
19.55, (approx.), Close Down. 

HILVERSUM (1.071 metres) ; 5 kW.-11.40 a.m. 
Police Announcements. 12.10, Concert of Trio Music. 
1.40, Concert from the Tuschinskil heatre, Amsterdam. 
3.10, Talk. 3.40, Italian Lesson, 4.40, French Lesson. 
5.30, Orchestral Concert: Musical Comedy Overture 
(Lincke); Waltz, Gold and Silver (Lehár) ' • Mar-
quisette (Lindsay-Theirner); Parana (Castro) ; We 
whisper (Dostal) ; Tango, Mi padre (Moretti),• Paso-
doble, Cadiz (Sentis), In the Interval at 5.40, Time 
Signal. 8.30, German Lesson. 7•25,  Police Announce-
ments. 7.45, Concert and Talk arranged by the 
Workers' Radio Society. 11.15 (approx.), Close Down. 

MEERN (340.9 metres); 4 kW.-Transmits on 
1,8'70 metres trom 5.40 p.m.-12.10, Concert of Trio 
Music. 2.40, Programme for Children. 6.10, Gramo-
phone Selections. 6.30, Catholic News. 6.40, Eng-
lish Lesson. 7.10, Lesson in Dress Making. 7.«t. 
Talk by Mr. Haastert. 8.0„" The Marriage of Figaro 
-Opera in Four Acts (Mozart). 

JUAN-LES-PINS, (Radio LL), (244 metres) ; 1.5 
kW.-1.0, Concert. 9.0, News, followed 1boyF, pace 
 Fashionby Mme. la Comtesse de Tremeuge. .0 

Music. 10.80, (approx.) Close Down. 

HALUNDBORG (1,680 metres) ; 7 kW.-Programme 
also for Copenhagen (337 metres).-0.30 a.m., Morning 
Gymnastics. 10.0 a.m., Weather Report. 2.0, 
Programme for Children. 2.80, Concert: March 
from Fatinitza (Suppé); Overture to The Caliph 
of Bagdad (Boieldieu) ; Waltz, Geschichten ana dens 
Wienenvald (Joh. Strauss) ; Selection from Madame 
Butterfly (Puccini); Violin Solo, Meditation from 
Thais (Massenet) ; Tivoli-Vauxhall-Polka (Lurnbye); 
Swedish Folk Songs and Dances (Sôderman) ' • Recita-
tions by Clara Schwartz; Overture to la Daine 
Blanche (Boieldieu); Selection from Si j'étais Rol 
(Adam) . • Vals des Blondes (Garme); Grossmütterchen 
(Langer) .• Pizzicato from Sylvia (Delibes) ; Esprit 
français (Waldteufel). 5.50, Weather Report. 6.0, 
News and Exchange Quotations. eas, Time Signal. 
6.30, Mr. I. V. Christensen, Talk: Old Danish Country 
Towns. 7.0, Chimes from the Town Hall. 7.2, 
Concert of Old Dance Music, followed by News. 8.15, 
'Cello Recital: Air (Bach) • Sonata in E Major 
(Valentin» ; Adagio (Boccherini) ; Air (Lott» ; 
Andante (Martini) ; Sonata (Corelli) ; Lento (Breva» ; 
5Ienestrel (Glazounoff). 9.0, Light Entertainment. 
10.0, Dance Music from the lndustri Restaurant 
u.o, Chimes from the Town Hall. 11.15 (approx.), 
Close Down. 

icArrowin (422 metres) • 10 kW.-3.0, Programme 
for Children. 4.10, E. Rytiarz, Talk: Jules Slowacki. 
4.85, Children's Letter Box. 5.0, Programme from 
Vilna. 6.0, Announcements. 8.80, Talk by Dir. T. 
Dobrowolski. 6.65, TilTIC Signal and Market Report. 
7.5, K. Rutkowski, Talk: Impressions of a Journey 
to Greece. 7.80, Programme from Warsaw. 9.0, 
Weather Report and News. 9.30, Dance Music. 

KAUNAS (2,000 metres) ; 7 kW.-3.80, Concert: 
Marinarella (Fucik) ; Waltz, Champangerrauseh 
(Urbach); Cavatine (Raft); Selection f70111 La 
Trayiata (Verdi) ; Stândchen des Arlekins (Drigo) ; 
Romance No. 6 (Tchaikoysky); Die Schmiede im 
Wald (Capua) ; 0 sole mio (Capua) ; Spanish Dance 
(Moszkoysky); Vals Poudrée (Poppy) ; Slavonic 
Dance No. 8 (Dvorak). 4.45, Talks. 6.0, Weather 
Report and News. 615, Programme Announcements, 
6.30, Musical Interlude. 6.45, Press Review. 7.15, 
Concert of Popular Music. 8.30, Dance Music. 

LAHTI (1,522.8 metres) ; 35 kW.-4.0, Orchestral 
Concert. 5.15, Programme of Talks. 8.0, Choral 
- Concert: Suyi illan view) tuuli (Madetoja) ; Niinkuin 
ennemi (Pesola) ; Társar (Palmgren) ; Fridolins 
dliskap (Sibelius) ; Finnish Songs (Winn» ; Kuok-
kavieras (Ranta); Renkutus (arr. Kyander) ; Polska 
(Kuula) ; Loitsu (TÔrnudd); Serenade (Kjerulf); 
Sly, sly susa (Palmgren); Taiston tiellà (Palmgren). 
7.45, News in Finnish and Swedish and Close Down. 

LANGENBERG (4138.8 metres); 20 kW.-Programme 
al,. for Aix-la-Chapelle (100 metres), Cologne (283 
metres), and Munster (250 metres).-11.10 a.m., 
Gramophone Selections. 12.5, Concert: Waltz, 
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Programmes from Abroad.-
New Vienna (Strauss) ; Overture to The Bartered 
Bride (Smetana); Selections from Eugen Onegin LTahaikovsky); Paraphrase on Das Wiegenlied 
Brahms); Fantasy, An evening with Liszt (Urbach); 
osenlieder (Eulenburg) ; Selection from Die tote 

Stadt (Korngold) ; Selection from Dec Bettelstudent 
(Milkicker); March, Ehrenwache (Lehnhardt). 1,80, 
Hints for the Housewife. 2.40, " Dec Junge Mensch." 
8.0, Richard Wenz, Talk: The Rhineland on Working 
Days and Festivals in Poetry: 8.80, Talk for Women 
by Dr. Hanna Meuter. 4.0, Dr. Huber, Talk: Old 
Babylon, 4.25, English Talk by Prof. Hase. 4.45, 
Orchestral Concert: Selections from Romeo and 
Juliet (Goofed) ; Concerto for Pianoforte in 1) Minor 
(Rubinstein). 5.30, Legal Talk. 6.15, Talk: Building 
and Architectural Problems of Large Towns. 8.40, 
Dr. Otto Forster, Talk: German Cathedrals. 7.0, 
Variety Programme. 920. (approx.), News, Sports 
Notes, Announcements, and Dance Music. 

LIIIPTSG (365.8 metres); 4 kW.-1.80, Gramophone 
Selections. 8.0, Music Talk. 3.30, Orchestral Con-
cert: Overture to Le Postillon de Longjumeau 
(Adam) ; Symphony in D Major (Gurlitt); Minuet 
and Gavotte from Tanzspiel (Schrec.ker); Selections 
from Gasparone (Millikker); Kreuzrittermarsch 
(1..àzt.) 4.45, Wireless News and Talk. 520, Weather 
Forecast, Time Signal and Labour Exchange Report. 
6.30. Programme from KOnigswnsterhausen. 8.0, 
Josef Greff, Talk: Psycho-Analysis. 6.30, Maxi-
milian Kreiszel, Talk: Electricity. 72, " Si j'étais 
Rol "-Opera in Three Acts (Adam), from the National 
Theatre, Weimar. 10.0, News, Sunday Programme 
Announcements and Sports Notes, followed by Dance 
Music from Weans. 

MADRID (Union Radio), Call EAJ1 (876 metres); 
3 kW.-7.0, Sextet Selections: Three Preludes 
,(Debussy), (a) La fille aux cheveux de lin, '(b) La 
cathédrale engloutie, (o) Bruyères: Suite, Las hor-
migas (Mverez); Selection from Fedora (Giordano) ; 
Interlude by Luis Medina. 8.0, Dance Music. 8.25, 
News and Announcements. 9.45, Weekly Market 
Report. 10.0, Chimes and Musical Comedy Selections 
from (a) El Chaleoo blanco (Chueca), (b) La Fiesta 
de San Anton (romper* ; News in the Interval. 
1220 km. (approx.), (Sunday), Close Down. 

MILAN, Call 1MI (543 metres); 7 kW.-1L30 a.m. 
Opening Signal and Quartet Selections. 12.80, Time 
Signal, Exchange Closing Prices and News. 8.30, 
Time Signal and Concert of Quintet Selections: 
Selection from I dispettosi amanti (Parer'); Berceuse, 
Culle e palpiti (Albergoni); ltlinuetto per archi (Van 
Westerhout) ; Waltz, Confidence amorose (Capitani). 
4.0 Exchange Quotations. 4.20, Programme for 
Children. 4.46, Agricultural Report and News. 7.15, 
Time Signal. 7.17, Wireless Notes. 7.35, Time 
Signal and Talk. 7.45, News. 7.50, Concert from the 
Works of Rossini and Reading by Angelo Sodini. 
11.15„ News. 10.0, Selections of Tzigane Music from 
the Fiaschetteria Toscana. 10.45 (approx.), Close 
Down. 

ygurpadk (1235 metres); 80 kW.-Programme also 
for Stockholm (4545 metres), &Men (1,190 metres) 
Goteborg (416.5 metres). Malm5 (260.9 metres), 
Osterstmcl (790 metres), Stmdsvall (545.6 metres).-
8.45, Pianoforte Recital from the Works of Schubert. 
7.0, Concert by -Military Band: Homage March from 
Sigurd Jorsalfar (Grieg) ; Selection from Der Bettel-
student (Millticker); Hofballtanze ILanner); Poem 
(Fbich); Czech Dance (Ritter) ; Hungarian Rhapsody 
No. 1 (Liszt) ; Sons of the Brave (Bidgood). 80, 
Topical Talk. 8.15, News and Weather Report. 8.45, 
Dance Musk. 11.0 (approx.), Close Down. 

NAPLES, Call 1NA (833.3 metres) ; 1.5 kW.-1.0, 
Exchange Quotations and News. 8.45, Weather 
Report and News. 8.60, Reading. .3.58, Chamber of 
Commerce Report. 4.0, Concert of Variety Music: 
Orchestral Selections, (a) Le minuet de la Grand'mère 
(Tarenghi), (b) Gavotte, Si tendre (Tartini) ; Soprano 
Solo, Segreto (Tosti) ; Orchestral Selection, Gavotte, 
Profurni di rose (Eilenberg) ; Soprano Solo, Se . . . 
(Danza) ; Orchestral Selection, Potpourri, Il paese dei 
campauelli (Ranzato) ; Soprano Solo, Tra il dire e il 
fare (Guidi) ;. Orchestral Selection, Il giardino e le 
farfalle (Angiolini) ; Soprano Solo, Fammi morir con 
te (Cosentino) ; Orchestral Selections, (a) Intermezzo, 
Serenade cessionée (Tarenghi), (b) Spanish Serenade 
(Bornioli). 4.80, Time Signal. 4.35, Foreign Report. 
7.20, Wireless Notes. 7.80, Announcements. 7.40. 
Time Signal. 7.45, News. 7.48, Harbour Notes. 
7.60, Concert: Overture to Le Roi l'a dit (Delibes) ; 
" Faterni la Corte," Comedy (Salvestri) ; is the In-
tervals : Symphonic Poem, Ultava (Smetana) ; 
Spanish Caprice (Ritnsky-Korsakoff); Overture to 
The Students of Heidelberg (Suinoé). 9.0, Topical 
Review. 9.50, News, followed by Calendar and Pro-
gramme Anouncements. 10.0, Dance Music from the 
ro;i nero. 10.30 (aPProcd, Close Down. 

Saturday, November 3rd. 

All Times are reduced to Greenwich 

Mean Time and are p.m. except 

where otherwise stated. 

OSLO (461.5 metres); 1.5 kW.-Programme relayed 
by Pradritsetad (434.8 metres), Ramat (555.8 metres). 
Notodden (411 metres), Poregrund (500 metres) and 
Rink= (448 metres).-5.0, Programme for Children. 
6.15, Weather Report, News and Agricultural An-
nouncements. 8.80, M. John Grieg Muller, Talk: The 
Equestrian Tournament at Paris. 7.0, Time Signal. 
7.2, Orchestral Concert: Overture to Czar and Car-
penter (Lortzing) ; Selection from The Barber of 
Seville (Rossini) ; Tarantella (d'Ambrosio) ; Song at 
Sunset (Olsen); Serenade piémontése (Leopold); 
Caucasian Suite (Ippolito Ivanoff); Extravagances 
(Morena) ; Delirium Waltz (Strauss) ; Siamese 
Patrol (Lincke). 8.30, Weather Report and News. 
8.45, Topical Talk. 9.0, Cabaret Programme. 10.0 
(approx.), Close Down. 

PARIS (Ecole Supérieure), Call FPTT (458 metres) ; 
0.5 kW.-8.30, " Radio Journal de France." 8.0, Talk 
by Dr. Gruriberg. 8.15, Sports Review. 8.30, Relay 
from the Salle Wagramm, followed by News, and 
Dance Music from the Coliseum de Paris. 12.0 Mid-
night (approx.), Close Down. 

PARIS (Eiffel Tower), Call FL (2,650 metres) ; 5 kW.-
5.0. Pasdeloup Concert. 7.10, Weather Report. 7.80, 
" Le Journal Parlé." 

PARIS (Petit Parisien) (340.9 metres); 0.5 kW.-
8.46, Gramophone Selections, Talk, News and An-
nouncements. 9.0, Concert: Mozart Overture (Hahn) ; 
Orchestral Suite, Summer Days (Coates) ; Symphony 
Orchestra, (a) Overture to Gwendoline (Chabrier), 
(b) La Procession del Rocio Criminal; Sleeping Beauty 
(Tchaikovsky) ; Invocation to Night from La vie du 
Poète (Charpentier) ; Pipers of Bertrand de Born 
(Casadesus) ; News in the Intervals. 

PARIS (Radio Paris), Call CFR (1,750 metres) ; 8 kW. 
-12.30, Concert of Gramophone Selections: Noche 
de Nieve (Ferrete), by the South American Lucchesi 
Orchestra; Oh, dis Claudie from L'eau à la bouche 
(Pares and van Parys) ; Five-Step from L'eau à la 
bouche (Pares and van Parys) ; Waltz, Chiquita, by 
Paul Whiteman and his Orchestra ; Waltz, Ramona, by 
Chick Endor with Pianoforte Accompaniment; 01' 
Man River by Noria Smith and the Mississippi Chorus; 
L'Autre (Lenoir), by Mlle. Yvonne George, with Orches-
tral Accompaniment; Pianoforte Solos, Preludes 
Nos. 10, 11, 12 and 18 (Chopin), by M. R. Lortat; 
Mouvement perpetuel (F'oulenc); Organ Selection, 
Toccata (Gigout), by K. Cornette; Symphony in 
E Flat (Mozart), by the Ronal Philharmonic Orchestra, 
under the direction of Feliz Weingartner. 1.0, News 
and Exchange Quotations. 1.15, Concert (continued). 
2.0, Exchange Quotations, Market Prices and Religious 
Information. 3.45, Dance Music by the Joss Ghislery 
Symphonians; News in the Intervals. ,7.0, Agricul-
tural Report. 7.45, Talk, Exchange Quotations and 
News. a.a, Symphony Concert: " Passionneenent " 
(Messager) ; News in the Intervals. 

POSEN (844.8 metres) ; 1.5 kW.-8.0, Herr Rubac.h, 
Talk: Travels in the Posen District: The Southern 
Frontier. 6.25, Advanced English Lesson, by Dr. 
Mend. 6.50, Talk for Women by Mme. Swidzinska. 
7.10, Finance Report. 7.80, Variety Concert. 9.0, 
Time Signal, News and Weather Report. 0.20,, Mis-
cellaneous Items, by Mr. Janusz Wamecki. 9.40, 
Dance Music from the Carlton Restaurant. 11.0, 
Concert, arranged by Maison Philips. 1.0 a.m. 
(Sunday), Close Down. 

PRAGUE ,i148.9 metres); 5 kW.-8.80, Dance Music 
4.80, Pedagogic Transmission. 4.40, Talk. 4.60, 
Agricultural Report. 5.0, German Transmission. 
6.0, Tambourin Selections. 6.45, Talk. 7.0, 
" Bocacclo "-Operetta (Suppé). 9.0, Time Signal 
and News, followed by Popular Music from the Sramota 
Restaurant. 

ROME, Call 1R0 (447.8 metres) ; 9 kW.-8.50, Pro-
gramme for Children. 4.15, Agricultural Report. 
4.26, Time Signal. 4.30, Concert: Violin Solo, 
Ciacoona (Vità1i); Soprano Solo, Se tu m'arni (Per-
golesi) ; Soprano Songs of the 18th Century (Wecker-
lin), (a) Bergère légère, (b) Venez agréable printemps; 
Tenor Solos, (a) Air from Arlesiana (Cilea), (b) Air 
from La Traviata (Verdi) ; Violin Solo, Kol Nidrei 
(Max Bruch); Soprano Solos, (a) Selection from 

Philemon and Baucis (Gounod), (b) L'assiolo canta 
(Santoliquido); Tenor Solos from (a) Adrienne 
Lecouvreur (Cilea), (b) Zara (Leoncavallo). 8.50, 
Tizne Signal, Wireless Notes and Announcements. 
7.10, Tiepical Talk. 7.24), Works Report. 7.39, 
Time Signal. 7.45, Concert of Modern Music: March 
on a Popular Scottish theme (Debussy) ; Suite from 
La Pisaffella (Pizzitti) ; Topical Review; Pianoforte 
Selections (Tedesco), (a) Spring, (b) Autumn; Orches-
tral Selection from Salome (Richard Strauss) ; Review 
of Art and Literature by Lucio D'Ambra; Pianoforte 
Solos, Three Episodes from Petmehka (Stravinski) ; 
Orchestral Selections, (a) Buffalmacco (Gasco), (b) 
Church Windows (Respighi). 9.50, News and Close 
Down. 

SCHE/IGICTADY, Call 2XAD and 2XAF (21.96 and 
31.4 metres); 90 kW.-12.0 Midnight. Statier's 
Pennsylvanians, directed by Johnny Johnson, from 
New York, 1.2.30 a.m. (Sunday), Concert from the 
Hotel Sagamore, Rochester 12 to 4.0 a.m., New York 
Relay. 1.0 a.m., Musical Prograuune. 120 am., 
" The Park Bench." 2.0 Lin., Variety Programme. 
8.0 IUD, Lucky Strike Programme. 4.0 ams., Time 
Signal and Dance Music from the Hotel Tea Eyck, 
Albany. .5.0 a.m. (approx.), Close Down. 

STAMBOUL (1,200 metres) ; 5 kW.-7.80, Weather 
Report and Time Signal. 7.40, Orchestral Concert: 
Overture to Matrosen (Flotow); Two Nocturnes 
(Chopin) ; Preludes Nos. '2 and 21. (Chopin) ; Songs; 
Ballet Music from Coppélia (Delibes). 92, News and 
Close Down. 

STUTTGART (379.7 metres) ; 4 kW.-5.0, Time 
Signal, and Weather Report. 6.15, Talk by Dr 
11.51zI, relayed from Freiburg (577 metres). 5.45. 
Talk by Dr. Wolff. 8.16, Dr. Friedrich Wallisch, 
Talk: Albania the Youngest Kingdom. 125, Time 
Signal, Weather Report and Sports Announcements. 
7.0, Herr Willie Talk: The South-German Tannery 
Centre Bachnang. 7.15, Swabian Concert from 
Bachnang: Orchestral Selections; Greetings; The 
Night (Eichhorn); Found (Seyffardt); Duet, To the 
Faithless (Silcher) ; Orchestral Selection; Medita-
tions; Home Song (Benignus) ; Scherzlied (Eichhorn) ; 
Duet, Yearning (Eichhorn) ; Orchestral Selections; 
Songs, (a) True Love, (b) W'ohin mit der Freude? 
(Silcher) ; Orchestral Selections; Swabian Item; 
Folk Songs (a) s'Herz, (b) Rosestock, Holderblüt, 
Orchestral Selections, followed by News. 10.80, 
(approx.), Dance Music from the Pavilion Excelsior, 
followed by Experimental Relay of Anierican Stations. 

TOULOUSE (Radiophonie du Midi), (391 metres) ; 
3 kW-12.45, Concert. 8.0, Exchange Quotations 
and News. 820, Instrumental Concert: Quartet 
in B Flat Major (Beethoven) ; Overture to The Thiev-
ing Magpie (Rossini); Second Waltz (Godard); 
Waltz, Moss Rose (Bosc); Tyrolese Walts; Foxtrot, 
Julie c'est Julie (Padilla) ; Tout ça pour vous (Padilla) ; 
One-Step, Parisette (Wolter); Sa valse (Padilla). 
11.0, North African News. 11.15 (approx.), Close 
Down. 

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kW.-
8.0, Orchestral Concert: Overture to Undine (Lort-
zing); Waltz, Rudolfskliinge (Jos. Strauss) ; Selec-
tion from Carmen (Bizet) ; Selection from Der Gtitter-
gatte (Lehàr); Tarantella (Hellmesberger) ; Pot-
pourri, Ernst und Scherz fiirs Wienerherz (Kennzak); 
Rose Marie (Bosta!). 4.80, Programme for Children. 
5.10, Chamber Music: Variations on Trockne Blumen 
(Schubert) ; Frauen Liebe urid Leben Op. 42 (Schu-
mann). 6.25, Alfred Grünewald Programme: Intro-
ductory Talk by Dr. Eugen Antoine. 7.30, " Dle 
Fledermaus "-Operetta in Three Acts (Johann 
Strauss), followed by Phototelegraphy Transmission. 

VILNA (485 metres) ; 1.5 kW.-8.10, News in Lithuan-
ian. 8,30, Announcements. 3.45, Talk for Women 
by Mme. Ela Minder, 4.10, Literary Programme. 
4.85, Programme from Warsaw. 52, Divine Service 
from the Chapelle d'Ostra Brama. 6.45, News and 
Gramophone Selections. 6.80, Programme from 
Warsaw. 10.80 (approx.) Close Down. 

WARSAW (1,111 metres) ; 10 kW.-2.0, News, 
Weather Forecast and Finance Report. 3.0, Pro-
gramme for Children. 4.10, Talk by Dr. Adamczewski. 
5.0, Programme from Vilna. 6.0, Miscellaneous 
items. 8.80, " Radio-Chronique," by Dr. M. 
Stepowski. 6.56, Time Signal. 7.0, Agricultural 
Report. 7.6, Mr. Bruno Winawer, Talk: Wireless 
Technique. 7.30, Concert. 9.0, Aviation Notes 
and Weather Report. 9.5, News. 8.20, Police Report 
and Sports Notes. 9.30 Dance Music frotsi the Oaza 
Restaurant 10.30, (approx.), Close Down. 

ZURICH (588 metres) ; 1 kW.-8.17, Orchestral 
Concert. 7.0, Radio Ball 1928, with the assistance of 
Anton Smetaks' Zither Trio, Agnes Delsarto (Songs 
to the Lute) and The Drei Ktinige Music Society. 
9.0, Weather Report and News. 
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Programmes from Abroad.-

BARCELONA (Radio-Barcelona), Call EAJ1 (844.8 
metres) ; 1.5 kW.-1.1.0 am., Chimes relayed from the 
Barcelona Cathedral followed by Weather Report 
tor Europe, Weather Forecast for North East Spain 
and Aviation Route Conditions. 1.30, Popular 
Music by the Iberia Trio and Gramophone Records in 
the Intervals. 2.46 to 8.0„ No Transmission. ILO, 
Opening Signal and Market Prices. 8.10, Concert by 
the Barcelona Wireless Orchestra with Vocalists: 
Songs by Señor Eusebio Carasusan (Tenor): Romance 
from Doña Francisquita (Vives). In the Interval at 
7.0, Weekly Talk of the Agricultural Institute at San 
Isidro. 8.40, Sports Notes. 9.0 (apeos.), Close Down. 

BASLE (1,010 metres) ; 1.5 kW.-Programme relayed 
from Bern. 7e, Literary Programme by Her-
mann Gerig of Arose: "Peers and Woman'''-
Shakespeare, Goethe, Strindberg and Heim. 9.0, 
Sports Notes, Late News Bulletin and Weather 
Repart 9.15 (approx,), Close Down. 

BERGEN (370.4 metre ; 1.5 kW-9.30 a.m., Relay 
of Morning Service. 11.30 a.m., Weather Report and 
Forecast and General News Bulletin. 7.0, Concert by 
the Bergen Wireless Orchestra. T.50, Talk on Current 
Events. 8.80, Violin Recital by Arve Arvesen. At the 
piano: Mrs. Elisabeth Hats Andersen. 9.0, Weather 
Report and Forecast, Late News Bulletin and Time 
Signal. 9.15, Popular Dance Music. 11.0 (approx.), 
Close Down. 

MLitt (Ktinigswusterhausen) (1.250 metres) ; 40 
kW.--7.55 a.m., Garrison Church Chimes relayed from 

• Potsdam. 8.0 a.m., Choral and Instrumental Selec-
tions and Address, relayed from Voxhaus followed by 
relay of Berlin Cathedral Chimes. 2.0 (approx.), 
Three Talks on Agricultural Topics relayed from 
Voxhans. 8.80, Orchestral Programme relayed from 
Voxhaus. 5.0 to 7.0, Programme of Talks arranged 
by the " Deutsche M'elle" followed by relay of 
another German Station. 9.15, Late News Bulletin 
and Sports News. 9.80, Popular Dance Music. 11.00 
(approx.), Close Down. 

BERLIN (Voxhaus) (484 metre"); 4 kW.-745 
Garrison Church Chimes from Potsdam. 8.0, Recital 
of Choral and Instrumental Music, with address in the 
Interval, followed by Chimes from the Berlin Cathe-
dral. 2.0 (approx.), Three Talks for Farmers. 8.80, 
Concert, followed by Advertisements. 8.0, Talk. 
8.30, Talk. 7X), Popular Programme. 3.0, Musical 
Selections. 9.15, Weather Report and Forecast, 
Time Signal, Sports News and Late News Bulletin. 
9.80, Dance Music by the 6Iarek Weber Orchestra. 
11.80 (approx.), Close Down. 

BERN (411 metres) ; 1.5 kW.-11.30 a.m. to 10.80 
Les., Religious Address. 12.0 Noon, Time Signal and 
Weather Report and Forecast. 12.4, Orchestral Con-
cert. 2.30, Selections by the Kursaal Orchestra. 
8.29, Time Signal and Weather Report. 8.80, Talk. 
7.0, Dramatic and Musical Story in Eight Tableaux: 
"The Dream Journey of a Swiss Abroad to his Native 
Land." 9.0, Sports News, Late News Bulletin and 
Weather Report. 915, The Station Orchestra in a 
programme of Light Music. 9.85 (approx.), Close 
Down. 

BRESLAU (822.1 metres): 4 kW.-Programme 
relayed by Oleiwita (829.7 metres).-8.15 a.m., Chimes 
relayed from Christ Church. 10.0 a.m. (approx.), 
Catholic Recital of Music with Address. 11.0 a.m., 
Concert. LO, Guessing Competitions. 1.86, Interesting 
points for Chess Players. 2.0, Children's Corner 
conducted by Friedrich Reinicke. 2.80. Talk on 
Agriculture. 7.16, Selections of Music by Leon Jessel. 
10.0 (approx.), Relay of Dance Music. 11.0 (approx.), 
Close Down. - 

BRUSSELS (508.5 metres) ; 1.5 Dance 
Music. 8.0, Children's Corner. 6.30, Concert by 
the Radio-Belgique Trio and Soloists. 7.80, "Le 
Journal Park) de Radio-Belgique." 815, Concert. 
10.15, late news Bulletin. 10.80 (approx.), Close 
Down. 

BUDAPEST (558.8 metres) ; 20 kW.-9.0 a.m., Relay 
of Church Service. 11.15 a.m. (approx.), Orchestral 
Concert. 2.80, Talk on Agriculture. 9.30, Relay of 
Dance Music. 10.30 (approx.), Close Down. 

COLOGNE (283 metres) ; 4 kW.-Programme also 
for Aix-la-Chapelle (400 metres), Langenber8 (488.8 
metres), and Master (250 metres) .-7.5 a.m., Alfred 
Dormanns: Review of the Week's Programme in 
Esperanto. 715 a.m., Instruction on the Lute and 
Guitar by Oily Wirtz-Koort. 7.35 a.m. to 7.55 a.m. 
Lesson in Esperanto by Alfred Dormanns. ILO am., 
Relay of Chimes. 8.5, Evangelical Morning Festival 
with Address and Music. 10.0 a.m., Fritz Worm, 
Talk: The German Language. 11.0 MD., Organ 
Recital by Professor Hans Bat ham, relayed from 
the Grosse Nlessehalle, Cologne. 12.0 Noon, Orchestral 
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Concert, followed by Talk on Literature by Arnold 
Stecher and Chess Talk by Dr. van Nüss. 8.30, 
Orchestral Concert. 7.0, Concert, 'followed by Late 
News Bulletin, Sparts Notes and Programme of Light 
Music. 11.0 (approx.), Close Down, 

CORK, Call 8CE (400 metres); 1.5 kW.-8.30, Vocal 
and Instrumental Concert. 9.0, Organ Recital, relayed 
from the Dominican Church, Cork; Organist: Herr 
Heinrich Tils, A.R.C.M., L.R.A.M. 9.30, Continua-
tion of Concert. 11.0, Weather Report and Forecast 
and National Anthem. 11.15 (approx.), Close Down. 

CRACOW (588 metres) ; 1.5 kW.-9.15 a.m. to 
10.45 a.m., Relay of Morning Cathedral Service. 
11.0 a.m., Time Signal and Relay of Fanfare from the 
Notre Dame Church. 11.5 a.m.. Weather Report. 
LO, Agricultural Talk. 1.20, Agricultural Talk. 1.40, 
Dr. St. Wasniewski: "La Chronique Agricole." 
2.15, Programme relayed from Warsaw. OM, Pro-
gramme relayed from Warsaw. 8.0, Twenty Minutes 
of Variety. 7.0, Time Signal and Fanfare from Notre 
Dame. 7.15, Sports Announcements. 7.30, Concert 
with Violin Solos by Mr. Ladislaw Neumann, Songs 
by Mademoiselle Feline Gunther and Mr. Hugo 
Zathey. 9.0, Programme relayed from Warsaw. 
Time Signal, Aviation Route Conditions, Weather 
Report, Late News Bulletin and Police and Sports 
News. 9.80, Concert of Light Music relayed from the 
"yavillon." 10.30 (approx.), Close Down. 

DUBLIN, Call 2RN (3101 metres) ; 1.5 kW.-8.30 to 
11.15 (approx.), Programme relayed from Cork. 
Instrumental Concert with Vocalists; Violin Solos 
by W. E. Brady. 11.0, Weather Report and National 
Anthem. 11.15 (approx.), Close Down. 

FRANKFURT (428.8 metres) ; 4 kW.-Programme 
relayed by Cassel (262.1 metres).-7.30 a.m. (approx.), 
Sacred Recital of Music. 10.0 am., Talks. 12 Noon, 
Notes by the Wiesbaden Agricultural Institute. LA 
(approx.), Concert by the Wireless Orchestra. 4.80, 
Transmission devoted to Country Topics, conducted 
by Dr. Carl Gabhardt. 5.0. Programme arranged by 
the Rhein-Main League for Popular Education. 8. , 
Sports News. 710, Musical or Literary Programme. 
8.30, Orchestral Concert. 9.80 (approx.), Relay of 
Dance Music. 1.1.0 (approx.), Close Down. 

HAMBURG, Call HA (in Morse), (394.7 metres); 
4 kW.-Programme relayed by Bremen (272.7 metres), 
Hanover (297 metres) and Hiel (254.2 metres).-7.25 
a.m., Time Signal. 7.30, a.m., Weather Report and 
Forecast and General News Bulletin. 8.0 a.m., 
Legal Notes for the Week. 8.15 sait., Recital e 
Music. 9.55 a.m. (for Biel only), Sacred Service 
relayed from the University Church, Kiel. 11.55 am.. 
Time Signal relayed from Nauen. 12.5 (for Hamburg 
and Kiel) Programme of Music. 12.11 (for Bremen), 
Orchestral Concert. 12.5 (for Hanover). Popular 
Gramophone Selections. LO, Children's Corner. 
2.0, Orchestral Concert. 4.80 (approx.), Literary or 
Musical Programme. 8.0, Talk. 8.30, Transmission 
arranged by the Hamburg School of Physical Training. 
8.40, Sports News. 8.65, Weather Report and Fore-
cast. 7.0 (approx.), Concert or Play, followed by 
Late News Bulletin, Weather Report and Musical 
Programme. 11.0 (approx.), Close Down. 

HELRERSHR (1,071 metres) ; 5 kW.-12.10, Concert 
of Trio Music. 1.40, Running Commentary on the 
International Football Match, Holland v. Belgium, 
relayed from the Olympic Stadium, Amsterdam, 
7.40, General News Bulletin and Sports Notes. 7.55, 
Concert relayed from the Concert Hall at Amsterdam 
11.0 (approx.), Close Down. 

HUIZEN (840.9 metres); g 1:W.- Transmits on 
1,870 metres from 5.40 to 8.10 a.m., Relay of Morning 
Service and Address. 9.40 a.m., Church Service 
relayed from ileppel. Sermon by the Minister, the 
Rev. Y. K. Vellenga. 12.10, Music by the Trio of 
the Katholieke Radio Oinroep. 4.40, Relay of Even-
ing Service. 1.10, Talk. 2.10, Concert. 7.80 
(approx.), Concert. 10.25, Choral Epilogue, conducted 
by Mr. Jos H. Pickkers. 10.40 (approx.), Close 
Down. 

JUAN-LES-PINS (Radio L.I..) (244 metres) ; 1.5 k.W. 
-LO to 2.0, Concert of Popular Music with Children's 
Corner. 9,0, General News Bulletin and Sports News. 
915, Orchestral Concert. 10.0, Programme of Dance 
Music. 10.80 (approx.), Close Down. 
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KALUNDBORG (1,880 metres); 7 kW.-Progranuna 
also for Copenhagen (337 metres). 9.0 a.m., Morning 
Service and Sermon relayed from a Church in Copen-
hagen. 10.30 au. to 10.40 a.m., (Rallinttborg only) 
Weather Report and Forecast from the Meteorological 
Institute. 12.0 Noon to 12.86, German Instruction 
arranged by the paper " Radiolytteren." 12:80 to 
12.55, French Lesson arranged by " Radiolvttenm." 
2.30, Concert of Instrumental Music. 6.50 GiCalund-
borg only), Weather Report and Forecast from the 
Meteorological Institute. 8.0, News from the Press. 
&15, Time Signal. 0.110, Talk. 7.0, Chimes relayed 
from the Town Hall, Copenhagen, 7.5, Concert of 
" Sports" Music, by the Copenhagen Wireless Orches-
tra under the direction of Launy (.rondahl. Hojby 
Shooting March by Niels Nielsen. 8.30, General 
News Bulletin, 8.46, Concert of Orchestral Music 
with soloists. 9.45, Programme of Popular Dance 
Music by the Orchestra of the Palace Hotel, Copen-
hagen, conducted by Teddy Petersen, in the Interval at 
11.0, Chimes relayed from the Town Hall, Copen-
hagen. 11.30 (approx.), Close Down. 

marrowrrz (422 metres); 10 lfW.----915 !tam? 
Relay of Church Service. lie ILM., Time Signal ana 
Weather Report and Forecast. ' 11.15 a.m., The 
Wireless Quartet, in a Concert of popular selections. 
LO, Religious «Talk. 1.20, Talk: The Silesian Gar-
dener. 1.40, Talk on Agriculture. 2.0, Weather 
Report and Forecast. 2.15, Concert relayed from 
Warsaw. 5.0, Popular Concert. 8.1), Announcements. 
8.20, Humorous Half-Hour by Professor Ligon. 
7.30, Relay of Concert from Warsaw. 9.0, Weather 
Report and Forecast, News from the Press  and Sports 
Notes. 9.89, Dance Music. 10.30 (approx.), Close 
Down. 

KAUNAS (2,000 metres); 7 kW.-12.80, Gymnastics 
conducted by K. Dineika. 2.0, 'Recital of Mandoline 
Guitar Music. 3.80, Half-Hour for Young People. 
4.0, Talk. 5.0, Health Talk. 8.1), Weather Report 
and Political News. 8.80, Concert or Opera. 0.10 
(approx.), Close Down. 

KtINDISBER 0 (308 metres); 4 kW-Programme 
relayed by Danzig (272.7 metres).-4.0 ana. Concert 
of instrumental Music and Choral Items. 10.0 ant. 
(Konigsberg only), Weather Report and Forecast. 
0.15 a.m., Orchestral Programme. 11.66 LIB., Relay 

of Time Signal from Mal en followed by Weather 
Report and Forecast. 1.50, P. S. Leonhardt, Talk: 
Chess Problems. 2.20. Spanish Instruction for Be-
ginners by Kurt Metre, Lecturer in Spanish at the 
EMigsberg Technical Institute. 3.46 (approx.), 
Concert. 7.10, Concert by the Wireless Orchestra 
under the direction of Karl Hrubetz, Programme of 
Viennese Music; Potpourri on " The Bird Fancier" 
by Zeller. 9.18, Late News Bulletin and Sports Notes. 
9.30 (approx.), Relay of Dance Music. 11.30 (approx.), 
Close Down. 

LAHTI (1,522.8 metres); 85 kW.-Programme also 
for Helsinglore (376 metres).-8.0 a.m. (aPrea.). 
Morning Service. 9.50 a.m., General News Bulletin. 
10.5 a.m., Musical Programme. 10.50 a.m., Weather 
Report and Forecast followed by 1 ime Signal. 11.11 
a.m., Relay of Church Service in Swedish. &O, 
Concert by the Station Orchestra. 4.0, Talk. 4.25, 
Musical Selections. 437, Time Signal and Weather 
Report and Forecast. 5.10, History Talk. 5.40, Talk_ 
7.15, Concert by the Wireless Orchestra, with Clarionet 
Solos by H. Mannerstibm. 7.45, Late News Bulletin 
given in Finnish and Swedish. 9.0 (approx.), Close 
Down. 

LANGENBEgo (468.5 metres) ; 20 kW.-Programme 
also for Aix-la-Chapelle (400 metres), Cologne (283 
metres) and Munster (250 metres).-7.5 a.m.. Review 
in Esperanto of the Week's Programme by Alfred 
Dormanns. 7.15 a.m., Music Talk. 7.35 a.m. to 
7.55 a.m., Esperanto Talk by Alfred Dormanns. 
8.0 a.m., Relay of Chimes. 8.5 a.m., Evangelical 
Recital of Choral and Instrumental Music and 
Address. 10.0 a.m., Talk by Fritz Worm. 12.0 
ROOD. Concert by Herr Eysoldt and Literary and 
Chess Talks. 3.80, Orchestral Selections. 7.0, Concert 
of National Music by the Westdeutscher Rundfunk 
Orchestra directed by Herr Kuhn. Violin Solo by 
Walter Schneiderhan, Concerto in 13 Minor (Wiéncaw-
sley), followed by Late News Bulletin, Sports News 
and Dance Music, conducted by Herr Eysoldt. 11.0 
(approx.), Close Down. 

LEIPZIG (885.8 metres): 4 kW.- Programme 
relayed by Dresden (275.2 metres).-7.30 a.m., Organ 
Recital relayed from St. Matthew's Church. 8.0 a.m., 
Recital of Choral and Instrumental Music. 12.0 NO= 
and 12.30, Two Talks on Agriculture. 1.0, Notes on 
Foreign Events. 1.45, Talk arranged by the German 
Speaking Union. 2.0, Gramophone Records. 5.30, 
Talk. 8.30, Concert devoted to the works of Wagner. 
The Leipzig Symphony Orchestra conducted by Wit. 
helm Rettich ; " Dance of the Apprentices and Entry 
of the Masters" from " The Mastersingers of Ntirem 
burg." 915, Sports News. 9.80. Dance Music re-
layed from Berlin. 11.30 (approx.). Close Down. 
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Programmes from Abroad.-
MADRID (Union Radio), Call EA )7 (375 metres); 
3 kW.-Programme relayed by Silamanca (EA J22) 
(405 metres).-11.30 a.m., Municipal Band Concert 
relayed from " El Retiro" (weather permitting), 
Conductor, Senor Villa. 2.0, Relay of Chimes and 
Time Signal. 2.5, Concert by the Union Radio 
Orchestra, with Interlude by Luis Medina. 3.30 to 
7.0, No Transmission. 7.0, Relay of Chimes followed 
by Concert by the Station Sextet and Interlude by 
Luis Medina. 8.0, Dance Music. 8.30 to 10.0, No 
transmission. 10.0, Chimes and Time Signal. 10.5. 
Concert by the Band of the Covadonga Regiment 
conducted by Don Alejandro Contreras. 12.0 
(Midnight), Relay of Dance Music. 12.30 a.m, 
(approx.) (Monday), Close Down. 

MILAN, nil (549 metres) ; 7 kW.-0,30 a.m. to 
10.0 a.m., Vocal anil Instrumental Concert of Sacred 
Music. 11.30 a.m., Time Signal and Concert by the 
Radio Quart.t. 12.30 to 3.0. No Transmission. 3.0, 
Opening Signal and Concert by the Station Quintet; 
Overture to " Poet and Peasant" (Suppé). 5.0 to 
7.25, No Transmission. 7.25, Opening Signal and 
Topical Talk. 7.35, Tinte Signal and Talk. 7.45, 
Sports News. 7.50, Opera relayed from the Teatro 
dal Verme; I.ate News Bulletin and Sports Notes 
at the end of Act 2. 10.45 (approx.), Close Down. 

MOTALA (1,380 metres) ; 30 kW.-Programme also 
for Stockholm (454.5 metres), Boden (1,190 metres), 
Eititeborg (416.5 metres), Maims (260.9 metres), 
Ostersund (720 metres), and Sundsvall (545.(1 metres).-
10.0 a.m., Church Service relayed front Stockholm. 
4.55, Chimes relayed from the Stockholm Town Hall. 
5.0, Relay of Evening Service front Stockholm. 6.15, 
Concert. 8.15, Late News Bulletin. 8.30, Weather 
Report and Forecast. 8.40, Literary Programme. 
10.0 (approx.), Close Down. 

MUNICH (535.7 metres) ; 4 kW.-Programme relayed 
by Augsberg (566 metres), Kaiserslautern (277.8 
metres), and Nuremberg (241.9 metres).-10.0 a.m.. 
Chimes relayed froto the Munich Rathaus. 2.0. 
Orchestral Concert. 3.0, Literary Half-Hour. 8.30, 
Orchestral Concert. 5.5, Talk. 7.0, Concert of 
Popular Music' by the Concert League of Munich, 
relayed from the Tonhalle in Munich. 9.5, Late 
News Bulletin. 9.30, Concert. 10.30 (approx.), 
Close Down. 

NAPLES, Call INA (338.3 metres) ; 1.5 kW.-9.0 
a.m., Sacred Recital of Music. 3.45, Children's 
Conter. 4.0, Variety Programme. 4.30, Time Signal. 
7.20, News of the Day. 7.40, Time Signal. 7.48, 
Communications front the Harbour Authorities of 
Naples. 7.50, Concert devoted to the works of 
Puccini: Duet from Act 3 of " Tosca " by Signora L. 
Maddaloni (Soprano), and R. Rotondo (Tenor), accom-
panied by the Station Orchestra. 9.0, Sports News. 
9.55, Calendar and Notes on Foreign Programme. 10.0 
(approx.), Close Down. 

Gun (461.5 metres) ; 1.5 kW.-Programme relayed 
by Fredrikutml (434.8 metres), Hamer (555.6 metres), 
Notodden (411 metres), Poragnmd (500 metres), 
Rjuiran (448 metres).-9.50 a.m., Carillon. 10.0 a.m, 
(approx.), Divine Service relayed from the Garrison 
Church. 6.15, Weather Report and Forecast and 
Press Review, followed by Literary or Musical Pro-
gramme. 7.0, Orchestral Concert. 8.30, Weather 
Report and Press News. 8.45, Topical Notes. 9.0, 
Dance Music by the Orchestra at the Hotel Bristol. 
10.45 (approx.), Close Down. 

PARIS (Ecole Supérieure), Call FI'T'r (458 metres) : 
0.5 kW-Programme relayed at Intervals by the 
following stations: Bordeaux PTT (275 metres), 
Eiffel Tower (2,(150 metres), Grenoble (416 metres), 
Lille, PIT (264 metres), Limoges (285 metres), Lyons, 
PTT (480 metres), Marseilles (303 metres), Rennes 
(280 metres), Toulouse PTT (260 metres).-8.0 a.m., 
General News Bulletin and Tinte Signal. 9.25 a.m., 
international Time Signal and Weather Report and 
Forecast. 12.0 Noon, Concert. 1.0, Trade Com-
munications. 1.30, Instrumental Programme arranged 
by the General Association of Wireless Listeners. 
4.0, Pasdeloup Concert, relayed front Theatre des 
Champs Elvsées: Progranune of Symphony Music, 
conducted by M. Rhené Baton and under the auspices 
of Philips Radio. 8.30," Le Radio Journal de France." 
8.0, Talk arranged by the General Union of French 
Associations, 8.15, Sports Results. 8.30, Instru-
mental Concert, followed by Late News Bulletin, 
Time Signal and Weather Report. 10.30 (approx). 
The Orchestra of the Coliseum de Paris in Selections 
of Popular Dance Music. 12.0 Midnight (approx.), 
Close Down. 

PARIS (Eiffel Tower), Call FL (2,650 metres) ; 5 kW. 
-7.56 a.m., Tinte Signal on 32.5 metres. 9.26 
Time Signal on 2,650 metres. 7.10 to 7.20, Weather 
Report. 7.30, " Le Journal Parlé par T.S.F.," with 
Talks by Doctor Pierre Vac.het: Portez-vous bien. 

Wtisilmo 
Wm:rile 

Sunday, November 4th. 

All Times arc Reduced to Greenwich 

Mean Time and are p.m. except 

where otherwise stated. 

Detective Ashelbé: Police Anecdotes. M. René 
Casalis: Talk on Sport. The day's sports results 
with news from " Paris Sport." 7.56, Tinte Signal 
Ott 32.5 metres. 8.0 to 9.0, Orchestral Concert, 
arranged by the Ilebtlo. T.S.F., with solos by 
Basile Dan. 10.28, Tinte Signal on 2,650 metres. 
11.15 (approx.), Close Down. 

PARIS (Radio L.L.) (370 and 60 metres) ; 1 kW.-
12.30. Programme arranged by Radio-Liberté. Topical 
Talk and News front " La Liberté," and Concert 
by the Charles Séringes Trio: Violin Solos by M. 
Charles Séringes, 'Cello Solos by Madame Mendes. 
Guaseo and Pianoforte Solos by M. Edouard Flament 
of the Paris Conservatoire. 1.0, Carillon de Fontenay. 
3.0, Concert arranged by " Les Etablissements 
Radio LL." Popular Dance Tunes. 9.0, instru-
mental Concert. 

PARIS (Petit Parisien) (340.9 metres) ; 0.5 kW.-
6.45, Popular Gramophone Selections. 8.50, Talk. 
8.55, Press Review. 9.0, Instrumental Music. 9.30, 
Concert of well-known Symphony Compositions 
conducted by l'rofessor Estyle, of the Paris 
Conservatoire; Second Movement front the Unfinished 
Symphony (Borodine). 10.0, Late News Bulletin. 
10.15, Orchestral Concert. 1.1.0 (approx.), Close Down. 
PARIS (Radio-Paris), Call CFR (1,750 metres); 
6 kW.-13.0 a.m., General News Bulletin and News from 
the Press. 12.0 Komi, Religious Address, and Recital 
of Sacred Music with Choral Items organised by " La 
Vie Catholique." 12.30, News from the Press. 12.45, 
The Albert Locatelli Orchestra in Popular Selections. 
4.30, " Odéon Programme" arranged by " L'In-
dustrie Musicale." In the Interval: News from the 
Press. 7.0, Agricultural Notes and Press Review. 
7.45, The Radio Paris Circus. 8.80, Café Concert, 
Progranune of the Radio-Paris Music Hall • Between 
the Acts: Press Review and Late News Bulletin. 

PITTSBURGH, Call KDKA (ea and 27 metres) •' 25 
kW.-4.0, Church Service. 7.0, Roxy's Stroll Pro-
gramme by the National Broadcasting Company. 
9.45, Relay of Divine Service, front the Shadyside 
Presbyterian Church, with Sermon by the l'astor, the 
Rev. Hugh Thomson Kerr. 11.0, Concert. 11.30. 
Concert by the Whittal Anglo-Persians relayed front 
WJZ, New York. 1.0 a.m. (Monday), Dunn and 
McCarthy programme relayed from WJZ, New York. 
1.15, Collier's Radio Hour. 2.15 a.m., Vocal Selections. 
3.15 a.m., Time Signal. 8.30 a.m. (approx.), Close 
Down. 

POSEN (344.8 metre's); 1.5 kW.-9.15 a.m. to 10.45 
a.m., Relay of Cathedral Service. 11.0 a.m., Time 
Signal. U.S a.m., Two Talks on Agriculture. 11.55 
a.m., Talk by the Polish Editor, Mr. Winiewicz. 2.15, 
Instrumental Concert relayed from Warsaw. 4.20, 
Children's Corner. 6.20, Talk relayed front Warsaw. 
7.15, Pianoforte Recital by Madame Olga Karpacka; 
Four Etud.s by Chopin,. 9.0, Time Signal, Weather 
Report and Forecast and Sports Notes. 9.20, Variety 
Programme by Mr. J. Warnecki. 10.0, Outside relay 
of Dance Music. 11.0 (approx.), Close Down. 

PRAGUE (348.9 metres) ; 5 kW.-8.0 a.m.. Sacred 
Recital. 10.15 a.m. (approx.), Progranune of Music. 
3.30, Orchestral Concert. 6.15 (approx.), Concert or 
Play. 9.0, Tinte Signa! and Late News Bulletin. 
1015, Concert of Popular Music. 
BIGA (526.3 metres) ; 4 kW.-9.15 a.m., Morning 
Service relayed from the Mara Church. 12.0 Noon, 
Children's Conner with Songs and Music. 3.0, Orches-
tral Concert, Conductor. An•ed Parups. 4.0 to 6.0, 
Four Talks. 6.0, Orchestral Concert with Vocal and 
Instrumental Solos. 8.0, Weather Report and Fore-
cast and Late News Bulletin. 8.30, Dance Music 
relayed from the Café de l'Opéra. 10.0 (approx.), 
Close Down.  

ROME, Call IRO (447.8 metres): 3 kW.-9.0 a.m., 
Opening Signal. 9.45 a.m., !doming Recital of Sacred 
Music. 9.45 a.m. to 12.0 Noon, Opening Signal. 12,0 
to 1.0, Trio Selections. 1.0 to 4.0, No Transmission. 
4.0, Opening Signal. 4.45, Dance Music relayed front 
the Casinetta. 5.0 to 6.40, No Transmission, 8.40, 
Opening Signal. 6.45, News of the Day. 7.0, Talk 
Oil Agriculture followed by Sports Notes and General 
News Bulletin. 7.39, Time Signal. 7.45, Orchestral 
Concert;, " L'Amico Fritz," Opera in Three Acts by 
Mascagni. 9.50, Late News Bulletin. 10.15 (approx.), 
Close Down. 

SCHENECTADY. Call 2XAD and 2XAF (21.96 and 
31.4 metres) ; 30 kW.-4.0, Service front the First 
Presbyterian Church, relayed from Schenectady, N.Y. 

OCTOBER 31st, 1928. 

6.30 to 7.0, Transmission organised by the United 
Radio Corporation. 8.30, Organ Recital by Muter A. 
Tidinarsh, relayed from the Union College Memorial 
Chapel, Schenectady. 10.30, The Acousticon Half' 
Hour relayed from New York. 11.0. Concert by the 
American Legion Band, relayed from B011011, Man. 
12.0 Midnight, Lehigh Programine relayed from New 
York. 12.30 a.m. (Monday), Programme relayed 
irom the Capitol Theatre, New York. 2.0 a.m., Talk 
by the Editor of the United States Daily, relayed front 
Washington, D.C. 2.15 a.m., Atwater Kent Hour 
relayed from New York. 3.17 a.m., Experimental 
Transmission of Television Signals. 3.30 a.m. (approx.), 
Close Down. 

STUTTGART (879.7 metres) ; 4 kW.-Programme 
relayed by Freiburg (577 metres). U.0 a.m. (approx.), 
Concert of Orchestral Selections, followed by Gramo-
phone Records. 1.0, Progranune for Children. 7.30 
(approx.), Concert or Play followed by Programme of 
Light Music and Late News Bulletin and Sports 

TALLINN (408 metres); 2.2 kW -7.30 a.m. (approx.), 
Relay of Church Service, 5.0, Orchestral Concert. 
5.80, Agricultural Talk, 6.0, Instrumental Concert. 
7.30, Late News Bulletin. 

TOULOUSE (Radiophonie du Midi) (391 metres) : 
3 kW--12,80, Weather Report and Forecast and 
Market Prices for Toulouse. 12.45, Orchestral Selec-
tions. 1.0, Time Signal (Carillon). 1.45, News front 
the Press. 6.0„ Market Prices from Parts and News 
front the Fournier Agency. 8.15, News of the day 
from " La Dépêche" and " Le Petit Parisien." 8.30, 
Instrumental Music, 'Cello Solo, Spring Song (Mendels-
sohn). 9.0, Time Signal (Carillon). 9.5, Concert 
arranged by " L'Association des Conunerçants Radio 
Electriciens du Midi." 10.15, "Le Journal sans 
papier" and North African News, followed by Late 
News Bulletin. 10.30 (approx.), Close Down. 

VIENNA (577 and 517.2 metres) ; 1.5 and 15 kW.-
Programme relayed by Gras (357.1 metres), Innsbruck 
(294.1 metres, Klagenfurt (272.7 metres), and Lins 
(254.2 metres).-9.20 a.m., Morning Recital of Musk', 
10.0 a.m., Classical Concert by the Vienna Symphony 
Orchestra, 3.0, Concert of Popular Orchestral Musk. 
6.0, Concert. 7.10, "L'Avare," Comedy in Five 
Acts by Molière. Producer: Hermann Wawri, 
followed by Light Music. 10.0 (approx.), Clew,. 
Down. 

VILNA (435 metres) ; 1.5 kW.-0.15 a.m., Relay 
of Cathedral Service. 10.56 a.m., Tinte Signal, 
11.0 a.m., General News Bulletin, relayed from Warsaw. 
U.10 a.m., Transmission of the Academy of Literature 
on the occasion of the Congress of Men of Letters at 
Vilna. The Philharmonic Orchestra, conducted by 
J. Oziminski. " Salve Polonia," Interlude front, the 
Oratorio, " Saint Stanislas." 1.0 to 6.0, Programme 
relayed train Warsaw. 1.0 to 2.0, Three Talks for 
Farmers. 2.15, Concert of Instrumental Music. 
4.20, Talk. 4.45, Aviation Talk. 5.0, Popular 
Concert. 6.20, Talk. 7.30 to 10.30, Programme 
relayed from Warsaw. 7.30, Concert. 9.0, Aviation 
Route Report and Weather Forecast. 9.5, Late 
News Bulletin of the Polish Telegraphic Agency, 
9.20, Sports News and Police Communications, 9.30, 
Dance Music relayed from the " Oaza" Restaurant, 
Warsaw. 10.30, (approx.), Close Down. 

WARSAW (1,1U metres) ; 10 kW.-9.15 a.m. to 
10.45 a.m., Relay of Cathedral Service. 10.58 a.m., 
Time Signal. 11.0 a.m., Aviation Route Conditions 
and Weather Forecast. 11.10 a.m., Concert. 1.0, 
Three Talks on Agriculture. 2.0, Weather Report 
and Forecast. 2.15, Instrumental Concert. 4.20, 
Talk. 4.45, Talk on Aviation by J. Osinski. 5.0, 
Concert of Popular Selections. 6.0, Talk. 6.20, 
Talk. 7.80, Relay of the Festival Proceedings on 
the occasion of the Tenth Anniversary of the " Club 
des Fonctionnaires" at Warsaw. 9.0, Aviation 
Route Report and Weather Forecast. 9.5, late 
News Bulletins from the Polish Telegraphic Agency. 
9.20, Police and Sports Notes. 9.30, Dance Music 
by the Orchestra of the " Oaza " Restaurant. 10.30, 
(approx.), Close Down. 

ZAGREB (309.2 metres) ; 0.7 kW -10.30 ami., 
Concert of l'opular Music. 4.0, Cabaret Programme 
relayed froin the "Club-Bar." 6.45, Radio Talk. 
7.0, Relay of an Opera from the Zagreb National 
Theatre. 

ZURICH (588 metres); 1 kW.-10.0 a.m., The Orches-
tra of the Capitol Theatre in the programme of Light 
Music. U.0 a.m., Weather Report and Forecast 
U.30 a.m., Orchestral Concert. 3.0, Musical Selec-
tions by the Castellano Orchestra, relayed from the 
Carlton Elite Hotel. 6.30, Tinte Signal. 6.80, 
Religious Address. 7.0, Operatic Programme, with 
Tenor Solos by Fritz Schnetz and Selections by the 
Zürich Wireless Orchestra. At the Piano: O. Strauss. 
9.0, Weather Report and Late News Bulletin from 
the Neue Züricher Zeitung. en (approx.), Close 
Down. 
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MANCHESTER 
\DIO SHOW 

THE fifth annual Radio Exhibition in the City Hall, 
Manchester, organised by the Manchester Evening 
Chronicle, in conjunction with the Radio Manu-

facturers' Association, was opened on Monday, October 
22nd, by Mrs. Philip Snowden, a governor of the British 
Broadcasting Corporation. 
The Exhibition, which is exceedingly well attended, 

has a number of attractive special features in addition 
to the general display of new apparatus, both British 
and foreign, including many items displayed at an 
exhibition for the first time in this country. Facilities 

A.F.A. ACCUMULATORS 
(PERTRIX). (87) 

The " Pertrix " range of H.T. dry-cell 
batteries contain no sal-ammoniac, which 
he company claims causes corrosion of 
.he zinc cylinders by local action. A 
special electrolyte is used whereby the 
niniminn deterioration during idle periods 

Pertrix H.T. dry cells and L.T. accumu-
lators (A.F.A. Accumulators, Ltd.). 

obtained. In rural districts, where the 
harging of H.T. accumulators involves 
ter being transported many miles, the 
'per-heavy duty " Pertrix " dry-cell 
tttery, capable of giving 50 milliamperes 
ischarge, should have considerable 
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for demonstrations add to the interest ot the visitors. 
Manchester has always been a centre of broadcasting 
interest, and perhaps nowhere else in the country is so 
much enthusiasm to be found, whilst it is also the centre 
of quite a number of radio manufacturing concerns of 
high standing. 

In the pages which follow it has been our endeavour 
to provide a report on the apparatus shown, with par-
ticular reference to those items shown here for the first 
time and not previously dealt with in connection with 
our review of the London Show at Olympia. 

appeal. The life of a battery delivering 
this currect is given as 7.2 ampere hours. 
but considerably more than double this 
can be obtained for 25 milliamperes dis-
charge. 
A less expensive 100-volt battery with 

a maximum economical discharge rate of 
20 milliamperes is also marketed. The 
standard H.T. batteries made in 60-, 100-
and 120-volt units are rateé to give 10 
milliamperes. The " Varta." range of 
H.T. accumulators can also be seen on 
this stand. 
A Accumulators, Ltd., 120, Totten-

ham Could ¡load, London, W.1. 

AMPLIO N. (26) 
The broadcast programmes can please 

some listeners all the, time and all 
listeners some of the time, but never all 
listeners all the tinte. The gramophone. 
radio combined set caters for those 
periods when the listener prefers to 
choose bis own music. The Amplion 
radio-gramophone type 149 is a beauti-
f idly finished example of such a combined 
instrument, and contains a hand-wound 
gramophone motor and turntable, and a 
three-vaive wireless receiver. In a lower 
compartment with hinged doors is an 
18in. " Lion " cone loud speaker capable 
of accepting an output of about 20 watts 

before distress from overloading occurs. 
The wireless set is entirely A.C. mains 
driven and contains three . Cosmos A.C. 

Amplion combined radio gramophone 
installation with " Lion " loud speaker 

incorporated. 
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Manchester Radio Show.— 
valves, which derive their bias from a 

potential divider in the H.T. minus 
lead. The mains supply after passing 
through a transformer is rectified by two 
dry metal oxide units (not a bridge), giv-
ing a voltage doubling effect, and a 

pilot light gives evidence that the valve 
current switch is closed. The circuit 
consists, contrary to usual practice, of an 
initial valve connected as an anode bend 
detector; the other two valves are 
coupled by resistance capacity and trans-
former respectively. Reinartz reaction is 
employed, and the two usual wavebands 
are selected by a lever switch. Meticu-
lous care has been exercised to avoid all 
possibility of L.F. back-coupling, which 
otherwise would be unavoidable with two 
L.F. interstage couplings. Every separate 
H.T. and bias lead has a de-coupling 
device, and the pick-up lead has a flexible 
metal casing which is earthed. 
On this stand are to be seen various 

models of the " Lion " loud speaker, for 
the potentialities of which the reader is 
referred to the Olympia Show reports of 
The Wireless World. 
Graham Amplion, Ltd., 25, Smile Row, 

London, W.1. 
ATLAS. (42) 

An entirely new product is the Atlas 
low-tension supply unit, which delivers 
currents up to 1 ampere at either 2, 4 or 
6 volts, as desired, from an A.C. mains 

Filament current from A.G. mains: the 
new Atlas L.T. unit. 

supply. It should be emphasised that it 
is designed to work in conjunction with 
existing receiving sets without any modi-
fication whatsoever of the circuits. 

It comprises a metal rectifier with low 
resistancè chokes and high capacity 
" dry " electrolytic smoothing conden-
sers, the whole assembly being mounted 
in an olive green enamelled steel con-
tainer. A moving' coil voltmeter is per-
manently connected across the output 
terminals, and by means of the rheostat 
included it is an easy matter to ensure 
that the current supply shall be or the 
correct voltage for whatever type of 
valves may be used in a receiver. 

II. Clarke and Co. (Manchester), Ltd., 
Atlas Works, Old Trafford, Manchester. 

B.T.H. (47) 
Supplied complete with turntable and 

controlling resistance at six guineas, the 
new B.T.-H. electric gramophone' motor 
seems likely to meet with a wide demand. 

The power unit is of the universal type, 
being suitable for D.C. voltagen of 
between 50 and 250, and A.C. voltages 
between 110 and 250. The tension of the 
belt which drives the turntable spindle is 
automatically adjusted by means of a 
spring, and grease cups foi lubrication 
purposes are fitted in an extremely 
accessible position. Silencing of the 
motor seems to have received careful 

The B.T.H. screened grid valve with 
2-volt filament. 

attention, as it is noted that the governor 
spindle is driven through a fibre pinion. 
which will be conducive to quiet running. 
There is an automatic stop-switch 
arranged to interrupt the supply of cur-
rent to the motor after the needle has 
completed its traverse of the record 
Yet another addition to the range of 

R.K. moving coil loud speakers is ex-
hibited; this includes a two-stage trans-
former-coupled amplifier for connection 
to a gramophone pick-up, and also a jack 
by means of which the first amplifying 

The B.T.H. electric gramophone motor, 
showing fixing screws and driving belt. 

valve is thrown out of circuit when the 
unit is connected to the amplified output 
of a wireless receiver. This unit can be 
fitted in a cabinet, which has space for 
an eliminator chassis, which is also 
supplied. 

A Baby Tungar: the new B.T.H. trickle 
charger. 

A smaller edition of the well-known 
Tungar battery charger is now available. 
This instrument is designed to " trickle 
charge " accumulators of 2, 4 or 6 volts 
at 0.3 amp. A neat power-control switch, 
by means of which the accumulator can 
be put on charge or discharge and the 
high tension eliminator switched off, is 
also supplied in the form of a neat 
moulding carrying a snap action multi. 
pole switch, the necessary terminals, and 
a metal cover. 

Needless to say, there is a full range 
of 2-, 4- and 6-volt nickel-filament 
valves; it is. understood that the new 

An R.K. loud speaker and amplifier 
specially adapted for gramophone repro-

duction, 

screened grid H.F. valve, with a fila-
ment consumption of 0.075 amp. at 2 volts, 
is now in production. 
The British Thomson-Houston Co., 

Ltd., Rugby. 

BARRACLOUGH. (19) 
" Radio of the Future" is the some-

what ambitious name given by this com-
pany to a cleverly conceived combined 
radio and gramophone installation. Con-
taining a Burndept " Screened-Four " 
receiver and a separate three valve power 
amplifier, the equipment can be used 
simultaneously for the reception of 
broadcast pictures by the Fultograph 
method and for. gramophone repro-
ductions. 
There is an ingenious switching scheme 

whereby the raising of the gramophone 
tone arm starts the motor, switches on 
the amplifier, and cuts out a trickle-
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charger which is supplied in the cabinet. 
When the needle gets to the centre of the 
record the above processes are reversed. 
A remote control scheme whereby it is 
possible to hear radio in one room and 
electrically - reproduced gramophone 
records in another will be of interest. 
The power amplifier already tekrred to 
is coupled by the grid-choke or dual 
impedance method, and is capable of 
giving a heavy anode dissipation. 
A full range of Burndept components 

anti M.L. converters are being exhibited. 
J). Itarrarlough, 16-18, Moult Strut, 

Cross Street. Manchester. 

BRANDES. (33) 

Among the recent compact types of 
intervalve transformer which are now 
gaieing popularity is a new Brandes 

The new Brandes intervalve transformer. 

model. It is completely shrouded ti a 
moulded bakelite case and occupies 
baseboard area of only 24m. x 1in., with 
a height of approximately 24in. Supplied 
in ratios of 1 to 3 or 1 to 6, it sells at 
£1 Is. The terminals are near the base-
board so as to avoid the need for 
elevated wiring, and are, nevertheless, 
readily accessible. 
Brandes, Ltd., 2-3. Norfolk Street, 

Strand, London, W.C. 

BURGOYNE. 1921 

In cabinets or leather cases of various 
finishes, there are two types of receiver 
of interest to be seett at this stand. The 
transportable set employs a circuit which 
follows well-tried practice; there are five 
valves (all triodes), the first two of which 
are coupled aperiod i cal ly. Otte dial 
thumb tuning with fine and coarse con-
trol is used, and a reaction condenser--
termed a volume control—reduces the 
H.F. resistance of the tuned circuits. 
A Celestion loud speaker is built into 
the cabinet, and the whole assembly is 
beautifully finished. The man 'who 
pedaittirally examines a receiver and 
visualises huge grid swings applied to a 
meagre output valve usually fitted to the 
portable set here has a pleasant surprise, 
for he finds a 156-volt super-11.T. battery 
easily capable of discharging at 12 milli-
amperes, and a power valve capable of 
accepting 36 volts grid swing with a bias-
ing potential of 18 volts. The quality and 
volume from this set should be entirely 
sa t islactory. 

«VhD®ll@el 
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The five-valve suitcase portable having 
the same general circuit as the transport-
able sells at 20 guineas and should be 
good value for money. A new feature 
is the plug and jack connector for a 
gramophone pick-up. 

Rurgogne Manufacturing Co., Ltd.. 
34e, York Road, King's Cross, London. 
N.1. 

CARBORUNDUM. (14; 
'Flic recent introduction of directly 

heated A.C. valves brings to light yet 
another possible use of the well-known 
Carborundum permanent crystal detector. 
As is well known, there is considerable 
difficadtv in operating these valves as 
rectifier's; this function can safely be en-
trusted to a good crystal detector in re-
ceivers in which they are used. Of 
course, there is no reason why the crystal 
should not be preceded by one or more 
stages of II.F. amplification, in which 
screened grid valves or ndutralised tri-
odes may be used, as preferred. 
The range of Carborundum resistances 

has been extended by the addition of 
low values suitable for use in the anode 
feed resistance scheme. A demonstration 
is being arranged on the stand to show 
the eurrent-carrying capacity of these 
elements. 
The Carborundum Co., Ltd., Ti-afford 

Pad., Manchester. 

Burgoyne transportable receiver with one 
tuning control. Coarse and fine adjust-
ment are provided by thumb dials. 

CELESTION. (31) 

The large number of commercial port-
able and self-contained sets with Celes-
tial loud speaker built in bears testimony 
to the popularity of this accessory. 
The faithful reproduction which is char-
acteristic of the Celestion is due in large 
measure to the reinforced diaphragm. 
which gives a great rigidity while still 
employing a thin material. 

It is interesting to note that a loud 
speaker is now being wound with extra 
turns to give an impedance specially suit-
able for pentode output. 

• 607 

Besides a large range of reed-drives 
cone loud speakers, the Celestion Wood-
roffe gramophone pick-up with its lightly 
damped mechanism is being exhibited. 

Celestion Radio Co., 29, nigh Street, 
Hampton Wick, Kingston-on-Thamrs. 

Burgoyne suitcase portable 5-valve 
receiver. Provision is made for using a 

gramophone pick-up. 

CRYPTO. (84) 

Constant potential chargite,' for accumu-
lators is a speciality of theCrypto Elec-
trical Co., whose apparatus is shown on 
the stand of the Lancashire Dynamo and 
Motor t'o., Ltd. (an associated concern). 
The advantages claimed are, among 
others, simplicity of operation and speed 
of charging, and the system seems to have 
¿net with widespread approval. As the 
voltage of the source remains constant, a 
taper charge is obtained, due to the fact 
that the counter-E.M.F. from the battery 
tends to rise. The rate falls off to a very 
low figure when the cells are fully 
charged, and no harm will be done if they 
are left in circuit for an excessively long 
period. Apparatus for A.C. and D.C. 
supplies are available, with a wide range 
of outputs both as regards current and 
voltage. 
Rotary commutating rectifiers are also 

manufactured, in types capable of deliver-
ing D.C. voltages of from 16 to 100 from 
A.C. supplies. An eflicieney of from 75 
per cent. to 85 per cent. is claimed. and 
an ingenious device whereby the desired 
polarity at the output terminals may be 
automatically obtained is also supplied. 
Lancashire kipmmo and Motor 10., 

Ltd.. Trafford Park. .1Iunehe.ter. 

A new resistance intervalve coupling. It 
occupies very little space on the baseboard 
and is offered at an exceedingly low price. 

(Dextex Distributors, Ltd.). 
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DUBILIER. (82) 

For next season this company has 
designed among a number of other new 
components two well made drum control 
condensers. The first is a K-C chassis 
modified so that the main spindle is 
parallel to the panel of the receiver. Two 
adjacent drum controls are provided, one 
allowing for coarse and the other for 
geared firm adjustment. The finish is 
good, and two capacities (namely 
0.0003 anl 0.0005 mfd.) are available. 

Dubilier midget condenser with a capacity 
of 0.0002 mfd. 

The K-C triple condenser has three 
drums sufficiently close together to give 
either simultaneous or independent con-
trol of the three separate condensers; 
again, 0.0003 or 0.0005 mfd. units may be 
obtained. The Westminster gramophone-
radio set which has been favourably 
reviewed by The Wireless World earlier 
in the season is being handled by the 
Dubilier Co., and gives a high stan-
dard of performance. There are four 
valves-2 H.F. Det. 1 L.F.—the last 
valve being a pentode. For gramophone 
reproduction the detector is suitably 
biased to act as an amplifier, and the 

New Dubilier Toroid coil for wavelengths 
between 44 and 90 metres. 

fluctuating voltages from the pick-up are 
impressed on the grid. By reducing the 
screened grid volts on the pentode in this 
set to a value below that of the anode 
the anode current is nearly halved while 
the volume of signals is only slightly 
reduced An attractive feature is the 
provision of a jack to do the combined 
duties of swivel and double electric con-
tact for the tone arm. There are now 
ultra-short wave toroids, H.F. chokes, 
and two well-designed midget reaction 
condensers to be seen at this exhibit. 

Untidier Condenser Co. (1925), Ltd., 
Ducon Works, l'irtoria Road, North 
Acton, London, Ir. 

EBONART. (57) 
The already extensive range of surface 

finishes in which Ebonart panels is avail-

able has been extended by the addition 
of an excellent imitation of moiré silk, 
which is sold at a price only very 
slightly in excess of that charged for 
standard black panels. 

Ebonite sheet is now available in a 
second quality, in thicknesses of -126-in. 
and ¡in. 

Redfern's Rubber Works, Ltd., Hyde, 
Cheshire. 

EDISWAN. (43) 
A range of the new type screened-grid 

valves, in which the anode terminal is 
brought out at the top of the glass bulb, 
is being shown. For maximum mutual 
conductance in triodes we generally have 
to turn to the 6-volt class, but at the 
present moment there are practically no 
6-volt counterparts available on the 

The new Ediswan R.C. Threesome 
receiver with resistance and transformer 

coupling. 

market in the screened grid series except 
the Ediswan S.G.610, which has ex-
tremely interesting charaeteristics. The 
disposition of the electrodes is such that 
secondary emission takes place from the 
screened grid, and secondary electrons so 
displaced are attracted to the anode 
which is at a higher potential. The 
screen current is thereby much reduced, 
and the result is a valve of the com-
paratively high mutual conductance of 
1.4 mA./volt; the amplification factor is 
140. There are similar -valves for 2- and 
4-volt accumulators. 
A high-voltage rectifier valve (II.V.235) 

will interest those who employ heavy duty 
output equipment; with a filament con-
sumption of 3.5 amps. at 2 volts with 
maximum anode volts at 350+350 the 
unsmoothed output is 300 milliamperes. 

Ediswan high voltage rectifier giving 
300 milliamperes at 400 volts. 

The Ediswau series of pentodes with 
vertical anodes are now obtainable for 
2- and 4-volt accumulators, and it is 

understood that adherents to a 6-volt 
low tension supply will soon have avail-
able a 6-volt pentode. The present ex-

Ediswan 6-volt screened grid valve. 

ample of this output valve has a magnifi-
cation factor of 80 and a slope of 1.2. 
Edison Swan Electric Co., Ltd., 123-

125, Queen l'ictoria Street, London, 
E.C.4. 

EPOCH. (103) 
Attention is drawn to the Epoch im-

proved model A moving-coil loud speaker 
which, offered at £3 3s. as a complete 
set of parts ready for assembly, repre-
sents thoroughly good value. The 
magnet casting is machined all over, and 
is 5in. in diameter and 5in. in length 
with a centre pole of lin. and a range 
of air gaps from tin. to tin. The field 
winding is supplied ready finished, and 
in the 2, 4 and 6-volt types consist of 
7 lb. of wire. Included in the outfit is 
an adjustable stand from which the front 
ring is supported and centring easily 
effected. Care has been taken to provide 
a robust moving coil wound on a light 
and accurately turned ebonite former. 
The diaphragm paper is supplied cut to 
shape together with a template for cut-
ting out the rubber surround. Every-
thing except the diaphragm is fully 

To overcome the difficulties experienced 
by a moving coil losing its shape as a result 
of changing temperature the Epoch Radio 
Manufacturing Company have introduced 

a special turned ebonite former. 

assembled and ready for use. At a small 
extra cost the moving coil is made to 
suit a pentode output valve. A still 
cheaper model with a 2in. moving coil 
and ,in. gap is offered at £2 10s. com-
plete and ready for use except for fitting 
the diaphragm which is quite a simple 
operation. All interested in moving-
coil loud speaker construction should 
apply for the Epoch pamphlets which 
refer to all materials likely to be needed. 
Epoch Radio Manufacturing Co., 53, 

Grarerhurch Street, London, E.C.3. 
EXIDE. (29) 

For a source of H.T. supply in which 
the internal resistance is low and is easily 
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measurable at all times, the H.T. accumu-
lator is still undoubtedly the safest means 
of feeding the plates of the valves in a 
multi-valve receiver without producing 
feed-back and oscillation, provided 8imp1e 
precautions be taken. For listeners with 
A.C. lighting mains the charging of H.T. 
and LT. accumulators has been rendered 
extremely easy 'by the advent of a range 
of Exide trickle chargers. The principle 
underlying their design is that the 
amount of charge given during the non-
listening period of a 24-hour day is ap-
proximately equal to the discharge taken 
by the set during the average listening 
period, plus a small extra current to give 
a margin of safety. Thus, if the trickle 
charger is eliaine left on during non-
listening periods, the cells are kept fully 
charged, and their life is thereby Ire-

Exide H.T. trickle charger with variable 
output up to 50 milliamperes. 

mendously increased over that %%ilia 
would lie possible with sporadic charging 
at intervals of many weeks. The H.T. 
charger sells at £5 5s., and contains a 
transformer and metal oxide bridge and 
an output cœltrol which allows of any 
charging rate up to 50 milliamperes. The 
circuit is so arranged that the H.T. bat-
tery is either connected to the charger 
or to the receiver,. but the latter is never 
in circuit with tifF mains. A low-tension 
and combined H.T. and L.T. charger are 
a vai "able. 
The well-known Exide H.T. accumula-

tors are now made in capacities of 2,500, 
5.000, and 10,030 mA. hours; the respec-
tive prices, per 10-volt unit, are 5s., 
6s. id.. and 12s. Thé .'safe discharge 
rates are 10, 25, and 50 mA., but if 
daily trickle charging is carried out, 
it is possible to treble these rates. 
A 11C1W range of unspillable accumula• 

tors specially suitable for portable sets 
is being shown. The triple acid trap is 
ingenioiis and allows of full covering of 
plates with electrolyte, whether the cell 
be used upright or on its side. 
Chloride Electrical Marne Co., Ltd., 

Clifton Junction, Manchester. 

FERRANTI. (54 and 55) 
As Pioneers in research on back-

cool:din:, in battery and mains-driven re-
ceivers: this company, as was to be ex-

'eftleshm 
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peeled, have turned their attention to the 
manufacture of eliminators in which 
special attention is given to those points 
in design which militate against L.F. 
oscillation and " motor boating." Every 
conceivable component for eliminators is 

Exide H.T. accumulators in three different 
capacities, namely, 10,000, 5,000 and 

2,500 milliampere hours. 

!mu marketed : condensers wit h broad - 
rolled foil, and, therefore, of low resist-
ance are to be -obtained Jetted either at 
1,000 or 500 volts D.C. ; the insulation 
resistance is not less than 200 megohms 
for 2 mfd., and the rated capacity is 
effective at high frequeney. Chokes 
capable of passing from 7 to 100 milli-
amperes, and >having inductances from 55 
to 7.5 henrys, are available, as also are 
clip-in resistances from 100,000 to 1,000 
ohms with current-carrying capacities 
from 5 to 50 milliamperes. The new 
mains transformers, similar in shape and 
appearance to the A.F.5, are designed 
with various windings to suit either 
metal oxide or valve rectifiers. The 
E.M.1 is made specially to be used in 
front of a metal oxide rectifier, type 
11.80. giving a D.C. output when 
smoothed of 200 volts, 100 mA. There 
are flexible connections on both primary 
and secondary sides, thus avoiding the 
possibility of contact with bare terminals. 
The E.V.3 transformer is available for 
use with a full-wave rectifying valve of 
the U.5 type, and gives a D.C. output 
when smoothed of 120 volts, 20 mA. 
These transformers undergo rigorous 
tests and are subjected to a pressure of 
2,000 volts AT., and are not passed 
unless their insulation resistance is over • 
200 megohms. All Ferranti mains equip-
ment conforms to lighting companies' re-
quirements and LEE. regulations. 

Ferranti push-pull output transformers 
with tappings on the secondary windings 
giving three different ratios per instru-

ment. 

For home constructors there is a well-
finished sheet-steel safety box, the hinged 
lid of which when idled breaks both 
poles of the mains, so that adjustment 
of the various components can be carried 
out without danger of shock. Fuses en-

boo 

closed in glass tubing are wired in circuit 
with the switch contacts on the lid. For 
owners of the " Cossor Melody Maker " 
explicit instructions are issued in the 
form of a practical wiring plan, for the 
construction from parts of an efficient 
A.C. eliminator to be housed within the 
safety box already described. 

Push-pull enthusiasts will welcome a 
new output transformer with a tapping 
on the secondary which is not at mid-
point; by connecting the loud speaker 
across time outers a 3 to 1 ratio is ob-
tained, whilst the tapping with one or 
other of the miters gives 7.5 to 1 and 
5 to 1 respectively. Another model gives 
1 to 1, 1.6 to 1, and 2.7 to 1 ratios. There 
are still further ratios to be obtained, 
namely, 2 to 1 and 40 to 1, so that it 
loud speaker. of almost any impedance 
should be able to be matched to the out-
put valves. It is significant that the 
public demonstration of loud speaker re-
production at this Exhibition, which is 
being commented upon so favourably, is 
effected by two stages of Ferrant•i push-
pull in cascade. 

Ferranti sheet steel safety box for elim-
inators. When the lid Is opened both 

mains leads are broken. 

To the student, who has followed the 
trend of development in receiver tech-
nique and wishes to incorporate the latest 
practice in his set, the experimental re-
ceiver with three inter-valve stages will 
be of great interest. A tuned trans• 
former couples the screened grid valve 
to the anode bend detector because better 
stage gain is obtained in this way and 
because ripple is not transmitted to the 
grid of the detector when using an 
eliminator, as it would be with tuned 
anode. The screened grid obtains its 
positive voltage from a potential divider 
across•the H.T. supply, as the ordinary 
series feed resistance scheme would not 
provide the necessary critical screen 
voltage, since the screen current is su 
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small. A similar potential divider H.T. 
feed (which in effect is the same as the 
well-known de-coupling or anode feed re-
sistance scheme) is used for the plate 
of the anode bend detector because the 
anode current is also small and because 
the D.C. current changes with modula-
tion and amplitude of the carrier wave, 
a condition which would cause a change 
in working anode voltage (and, there. 
fore, the working point on the character-
istic) if a single anode feed resistance 
were used. The plate of the first L.F. 
valve and that of the screened grid 
valve are fed through single anode feed 
resistances, as the voltage in each case 
is not critical, and there is no change 

Ferranti mains transformers. Type EMI 
is suitable to precede a metal oxide 
rectifier while type EV3 is made for a 

full-wave rectifier. 

in mean steady D.C. when a signal is re-
ceived. A low-reading milliammeter in 
the anode bend detector plate circuit 
gives warning of overloading, underload-
ing, and grid current, and an ingenious 
volume control across the primary of the 
inter-valve transformer controls the mag-
nitude of the A.C. voltage which is am-
plified, and actually assists in flattening 
aut any slight unevenness in the fre-
quency response characteristic. A push-
pull stage is employed with series grid 
resistances to prevent inter-valve oscilla-
tion. There is indeed much food for 
thought in this receiver. 

Ferranti, Ltd., Hollinwood, Lancs. 

FORMO. (11) 
It seems safe to say that the most 

popular circuit of the season is an 
arrangement of screened grid H.F. am-

The new Formo receiver in metal 
cabinet. 
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plifier, grid circuit detector with re-
action, and a single transformer-coupled 
L.F. amplifier. The outstanding exhibit 
on the Formo stand is a set of parts 
for the construction of a receiver to this 
specification; interesting and commend-
able features are included, both with 
regard to the circuit and details of 
assembly and layout. Constructional 
difficulties are appreciably reduced by the 

Interior of the Formo receiver. 

inclusion of a "Junit" plywood base-
board, to which is attached a sheet of 
paper serving as an indication of the 
positions of components and the appro-
priate connections to them. A vertical 
screen between the input and output 
sides of the H.F. amplifier is included; 
to it is attached an aluminium four-sided 
box so arranged that external electro-
static coupling between inner grid and 
plate of the screened valve is obviated. 
This desirable result is obtained with-
out introducing any complication in the 
matter of mounting the valve; its holder 

Circuit diagram of the Formo Screened Grid Three. 

is secured to the baseboard in the usual 
way, the screen being fitted after the 
wiring is completed. Waveband switches 
are included, the grid and anode tuners 
being of similar appearance to the Formo 
Two-range Tuner described and illus-
trated in our Olympia Show report, 
although the windings are specially de-
signed for the new receiver. 

It is noted with interest that, although 
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the tuned anode system of H.F. coupling 
is used, the rotor of the anode tuning 
condenser is connected to the screen and 
thus to the common DT.-H.T. negative 
busbar, the oscillatory circuit being 
completed through a large anode by-pass 
condenser. This arrangement, of course, • 
obviates the necessity for insulating the 
condenser from the metal panel which 
is used. In other directions there is evi-
dence of painstaking efforts to clear diffi-
culties from the path of the home con-
structor. 
The set is mounted in a " Ritho " steel 

cabinet, which can be assembled in a 
few minutes from the parts supplied. 
Connections are made without solder-

ing, there being only thirty-two wires, 
the majority of which are straight. This 
simplification is due in part to the fact 
that a " potted " L.F. transformer-cum-
output choke filter is used. 
The Formo Co., Crown Works, 

Cricklewood Lane, London, N. W.2. 

FULTOGRAPH. (119) 
Quite soon after the Exhibition opened 

the densest part of the crowd was to be 
found forcing its way to the Fulto-
graph stand where a demonstration was 
in progress. Transmission was by low 
power wireless from the hall, and the 
receiving apparatus carried no line con-
nections. This is the first exhibition 
demonstration of the Fultograph. Al- • 
though, perhaps, only a few machines 
are at present available, it was learned 
that supplies will be coming to hand 

almost as soon as it is definitely decided 
to continue on a permanent basis the ex-
perimental B.B.C. picture transmissions 
which are now commencing. Readers 
have anxiously awaited information as to 
the price at which the apparatus is to be 
sold. It is now learned that two 
models will be available, one in an oak 
cabinet selling at £22 15s., and another 
in mahogany at £24 15s. These prices in-

8 40 
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elude the auxiliary rectifying panel with 
milliammeter and relay, but exclude the 
rectifying valve. Special grade of re-
cording paper to be known as Fultopaper 
as well as solution are to be marketed. 

IVireless Pictures (1928), Ltd., 14-16, 
Regent Street, London, S. W.1. 

GOLTONE. (18) 
An exhibit of wires suitable for almost 

every conceivable requirement is the 
main feature of this stand. 
There is also a set of parts for the 

home construction of a double wave-
range frame aerial primarily intended 
for use with the new Cossor Melody 
Maker receiver, but also adapted to any 
other set (except those including re-
action on the first grid circuit; even 
circuits of this kind could be accommo-
dated by a slight modification). 
A swivelling device is fitted, and suit-

able wire for winding is included with 
the component parts, which are sold at 
10s. 6d. complete. 

The Indispenso Battery Charging Adaptor. 

The 1 udispenso Dual Purpose Charger 
is a new component, comprising a socket 
for a lamp (which acts as a resistance) 
and an ammeter reading up to 1 amp., 
which also acts as a polarity indicator. 
These are mounted in a neat moulded 
ease, to which two sets of flexible leads 
are fitted. One of these is joined to a 
lamp adapter for connection to the mains 
supply, while the other terminates in a 
pair of spade tags for attachment to the 
battery. Needless to say, the unit can 
only be used in conjunction with D.C. 
supplies. 

It w ill charge H.T. or L.T. batteries: 
although the ammeter may be insuffi-
ciently sensitive to indicate very low 
charging rates when recharging the 
former, it still serves a useful purpose, 
as by momentarily joining the output 
leads. across a part of the battery the 
deflection of the meter will show if 

B 41 

polarity is correct. This component is 
very reasonably priced. 
Ward and Goldstone, Ltd., Frederick 

Road, Pendleton, Manchester. 

HOLZMAN (HYDRA). (80) 
Although this stand is primarily 

devoted to the display of Hydra con-
densers for all wireless purposes new 
items of interest include bakelite and 
Insol mouldings, sheets and panels, as 
well as a range of panel and Crescent 
testing meters. 

A useful instrument for the amateur. 
The Crescent (Louis Holzman) moving 
coil meter with five ranges of milli-

amperes and volts. 

The small edgewise mete' s of t lie 
moving coil type are particularly suited 
for receiver construction. They are in-
expensive and press-button operated. A 
new useful model is one with a double 
range reading of 60 mA. and 240 volts. 
To meet the requirements of the amateur 
a multi-range instrument is available 
suitably mounted in a case giving five 
readings by means of a plug switch. It 
is a moving coil instrument with ranges 
of 10, 100, and 1.000 mA as well as 10 
and 200 volts, and sells at 45s. 

LOIli.e Holzman, 34, It" ingsway, Hol-
born, London. W..P.2. 

IGRANIC. (82) 

Intended principally for cinemas and 
dance-halls, the Igranic electrical repro-
ducing equipment contains many points 
of interest. It comprises a pedestal 
cabinet carrying two electrically-driven 
turntables, and a panel on which are 
mounted volume controls and a " fading-
out " adjustment by means of which the 

output from either pick-up may be passed 
to the amplifier without abrupt interrup 
tion of artistic continuity. 
The associated amplifier has a total of 

five valves, the last two being connected 
with parallel grids and independent 
anodes, so that separate loud speakers--
or banks of loud speakers—situated in 
different positions may be conveniently 
supplied. The self-contained eliminator 
supplies H.T. current at 450 volts and 
also the necessary grid bias. For still 
greater output an extra amplifier is 
available comprising two parallel 
D.E.T.1 transmitting valves and an 
eliminator delivering 1,100 volts. Titis 
unit is capable of an undistorted signal 
energy output of 25 watts. 
Magnavox loud speakers are used in 

conjunction with the electrical repro-
ducing equipment, for which a micro-
phone of new type has • just been 
developed for the purpose of making 
announcements. This instrument is 
described as being of the "transverse 
current " pattern, and comprises a nunt-
ber of compartments filled with carbon 
granules of different sizes, each section 
being designed to deal with a particular 
band of frequencies. This accessory is 
used in conjunction with a control box. 

A new microphone : The Igranic " trans-
verse current" device. 

containing the necessary transformer and 
a switch ; it, may be purchased 
separately. 
A new output transformer with a high-

impedance primary winding designed to 
match pentode valves and an output 
winding to correspond with the im-
pedance of the average loud speaker has 
now been produced. It is also observed 
that the t we-speed " Microvernier" dial 
fitted to the H.F. tuning condenser of 
the new Igranic short-wave receiver ex-
hibited at Olympia is now sold as a 

The Igranic Electrical Reproducing Equipment, with dual turntable. 



612 WIhems 
Workl 

OCTOBER 31st, 1928. 

• 

Manchester Radio Show.— 
separate component. It consists of an 
ordinary Indigraph dial, to which is 
added an extra reduction gear, giving a 
ratio of 500 to 1. 

Igraine Electric Co., Ltd., 147, Queen 
Victoria Street, London, E.C.4. 

Specially intended for short-wave work: 
the Igranic two-speed dial with a reduc-

tion ratio of 500: I. 

K.N. (107) 
A novel form of L.F. intervalve and 

output coupling is the K.N. Ampli-
former An insulating moulding is the 
U piece of the transformer core, while 
the centre bar with its windings can be 
readily withdrawn. The latter are sup-
plied in varying numbers of turns, and 
as interchangeable discs provide for 
changing the transformer ratio. By this 
means primary windings can be made to 
suit valve impedances and ratios modi-
fied to suit permissible grid swings. As 
an output transformer a ratio can be 
chosen to suit the loud speaker winding. 
On this stand, also was to be seen 
a new Goodman product, the new 
" Junior " moving-coil loud speaker kit. 
The 6-volt model complete with all 
materials is offered at £3 10s., and very 
little work is involved in its assembly. 
Stand No. 107, K.N. Electrical Pro-

ducts, Ltd., 87, Wardour Street, Lon-
don, W.1, and Goodmans, 27, Earring-
don Street, London, E.C.4. 

LONDON RADIO. (6) 
• The home constructor will be in-
terested in the super cabinet cone, inside 
the cabinet of which there is space for 
building a two- or three-valve amplifier, 

The Orphean wall plug and jack for loud-
speaker extensions (London Radio Manu-

facturing Co.). 

beldw which the necessary batteries may 
he accommodated. Thus the instrument 
could be used for electrical gramophone 
reproduction without external apparatus 

beyond a pick-up ami turntable, and 
arrangements could be made to connect 
to it the cutput of a detector valve (pre-
ceded if desired by H.F. amplification) 
operating in a radio receiver. 
When wiring a house for reception in 

a number of rooms it is always a diffi-
cult matter to devise a neat and incon-
spicuous connection point for the loud 
speaker; the Orphean plug and jack will 
go a long way to solve this problem, as 
it is both small in size and extremely 
easy to mount in almost any position. 
Moulded in walnut coloured bakelite 

it sells at 3s. 6d. complete with a stan-
dard plug. 
London Radio Manufacturing Co., 

Ltd., Trafalgar Works, Station Road, 
London, S. W.19. 

The Lotus (Garnett Whiteley) transport-
able receiver with screened grid 11.F. 

amplifier. 

CLAUDE LYONS. (13) 
Primarily, this stand is devoted ta 

General Radio instruments, and mainly 
comprises high-grade laboratory equip-
ment. There are, however, a number of 
radio components for use in set construc-
tion bearing the mark of high-class manu-
facture evidenced in the laboratory gear. 
Among the latter are the type 541 heavy 
duty push-pull transformers, being of 
new design and suitable for use with 
valves having anode currents considerably 
in excess of 25 mA. The windings are 

The G.R. precision filament rheostat 
(Claude Lyons, Ltd.). 

divided into many sections, and each half 
of the double secondary has equal 
coupling with the primary. A heavy 
duty output push-pull transformer is also 
available to accompany the intervalve 
coupling with secondary windings to suit 
high or low resistance loud speakers. 
The speaker filter--type 587 B—is also a 
new component, and it is suitable for 

passing a current up to 100 mA. It in-
cludes a 4 mfd. feed condenser, while the 
D.C. resistance of the coil is only 
175 ohms. 

General Radio potential dividers for use 
with battery eliminators and A.C. heated 
filament circuits. (Claude Lyons. Ltd.). 

An entirely new device is the centre 
tap resistance unit necessary as a means 
of obtaining a mid-potential point on an 
A.C. filament supply. It can be actually 
clipped on to the A.C. transformer ter-
minals, and the mid-point of its 60 ohm. 
resistance is brought out to a connecting 
screw. Voltages up to 12 may be applied 
to it, its current carrying capacity being 
200 mA. In a modified form this device 
is supplied with a sweeping contact so 
that the tap contact may be slightly off 
centre to allow for lack of balancing. 

Interior view of the G.R. (Claude Lyons, 
Ltd.) crystal-controlled valve oscillator. 

Another original component is the type 
446 voltage divider. It is flat wound on 
a plate of insulating material, the 
required voltages being tapped off by 
means of clamps. An independent sec-
tion is useful for providing grid biasing 
potentials when the voltage divider forms 
part of an anode circuit. 
To a visitor to the stand the most 

tempting of components are the G.R.C. 
rheostats and potentiometers. They are 
precision instruments, selling at a popular 
price, and possess a remarkably smooth 
action. Both base and knob of the 
rheostat are cleanly moulded in bakelite, 
and the resistance wire is carried on a 
wide non-absorbent fibre strip. Five 
models are supplied, with maximum 
resistance values of from 0.5 to 25 ohms, 
carrying currents of 3.5 to 0.5 amperes. 
As a potentiometer the resistance is 200 
ohms, carrying up to 175 mA. 
Departing for a moment from appara-

tus which is strictly that of General 
Radio, Claude Lyons, Ltd., are produc-
ing an A.C. battery eliminator. It is 
housed in an all-metal box with safety 
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Demonstrations 
of the Wireless trans-
mission and reception 
of pictures by the 
futtooraph are being 

shown at 

STAND 

119 
(GALLERY) 

Manchester Radio 
Exhibition, 

Oct. 22 — Nov. 3. 

In view of the considerable amount of 
interest shown by the public in the 
broadcasting of pictures, the Directors 
of WIRELESS PICTURES(1928) 
LIMITED desire to make it quite clear 
that the fultoGrapb system, which is 
being used in the series of transmissions 
which the British Broadcasting Cor-
poration is commencing on Tuesday, 
October 30th, has no connection with 
Television. 

The fultoorapb method is not in any 
way competitive with the system known 
as Television. On the contrary, the 
fultounpl) system consists of the 
broadcasting and receiving of still pic-
tures in a permanent form, and not of 
moving pictures in a temporary manner. 

The luttoorapb instrument which will shortly 
be placed on the market receives the broadcast 
picture on specially prepared paper, which may 
then be removed from the instrument and 
RETA 'VED. 

futtoe4apb 
Descriptive literature may be obtained from 

WIRELESS PICTURES (1928) LIMITED, Dorland House, 14, Regent Street, London, S.W. 

AL.7\41K 

134. 417.ertisements for " The IVireless World — are only accented from firms we believe to be thoroughly reliable. 



26 ADVERTISEMENTS. THE WIRELESS WORLD OCTOBER 3IST, 1928. 

'ME KING OF CONES 

rrHE new B.T.H. Cone Speaker 
is a truly majestic addition to 
the range of cone instruments. 

Descriptions do not convey much. 
An illustration may give some 
idea of its appearance. The per-
formance, which is what really 
matters, can only be judged by 
listening. Ask your dealer to 
demonstrate this really wonderful 
reproducer. Having heard it and 
compared it with other cone 
speakers however expensive you 
will undoubtedly agree that the 
new B.T.H. Speaker is indeed 
the " King of Cones." 0 .0. 

B Fl-
CON E SPEAKER 

The British Thorns° .-Floustost Co. Ltd. 

EACH 
/0003 MPD. 

This price is aplicable in Great 
Britain and Northern Ireland only 

IVY,/ 

A FREE VALVE WITH 
EVERY CONDENSER—the most 
generous offer ever made to the Radio Public. 

We have made arrangements with the Victory Valve Co.. of 
IOC High Holborn, W.C.2, by which we are able to offer with 
every Voltron Condenser ordered direct from us on or 
before the 14th of November a free valve costing 3/6. 

WHAT YOU HAVE TO DO. 
Send your order for condensers direct to us together with postal 
order to cover cost of condensers and state which type of valve 

you require (I valve per condenser). Enclose 3d. per valve to cover 
postage and extra packing required. If you require a power 
valve enclose 1 /- extra to cover the extra cost. The only condi— 
tion is that you enclose the names and addresses of 
two local wireless dealers. This offer only applies 
to orders sent direct to our factory at Ponders End. 
WHERE IS THE CATCH? 
There is no catch. This is s plain straightforward advertising pro-
position. We require the names and addresses of all radio dealer in 
the United Kingdom. It would cost a great deal of money and take 
a very long time to obtain such g list through normal advertising and 
we prefer to give the benefit to the Wireless User. 

GUARANTEE.—qi dissatisfied with condenser or valve return to us within 7 

VALVES AVAILABLE. s of receipt for free replace ment. 

  DESIGNED FOR 
Coupling — — 
Det. and list L.F. - 

POWER - - - - 

2 VOLT. 
2 V H 
2 V L 
2 V P 

4 VOLT. 
4 V H 
4 V L 
4 V P 

PRICE. 
3, 6 
3,6 
4,6 

ONION 
-0005 1,4PD. VOLTRON Cr). Ltd.. QUEENSWAY. PONDERS END, MIDDX. 

i.GENTS en.< ToE NORTM Or eoGl..MTO..L.KO.E.INER. SoteCoott roadoco&STER. 

CLOSING 

DATE 

NOV. 14, 

1928 

Pin this COUPON to your order. 

VOLTRON 
VALVE GIFT 

SCHEME. 
Wee 

W.11.5. 34e 
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catch to break the mains circuit on open-
ing the lid. Four voltage outputs are 
obtained, all but the maximum being 
capable pf critical adjustment. At a. cur-
rent of 50 mA, the output voltage is 200. 
General Radio transformers and chokes 
are used in its construction, while 
voltage control is obtained by three 
Clarostats The rectifier is of 'the glow 
discharge type. A useful feature is the 
inclusion of a pair of terminals giving 
an A:C. voltage for directly heating the 
filaments of the output rakes. 

• 
Claude Lyons H.T. battery eliminator 
using a glow discharge rectifier and giving 

four voltage outputs. 

Faced with the recent circular letter 
issued by the Post Office, holders of ex-
perimental transmitting permits will pay 
particular attention to the Piezo-electric 
equipment. It would seem that the 
transmitting amateur is now required to 
compare his wave meter, which would 
prestimably be of the absorption type, 
with a Piezo-electric standard. Tc meet 
this need a well-built Piezo-electric 
oscillator, comprising the valve and con-
denser circuit of an oscillator with 
crystal controlled grid, is receiving the 
special attention of Claude Lyons, Ltd. 
The user will, presumably, requtre 
tuned radio frequency amplifier in con-
junction with this oscillator when 

G 1 Radio (Claude Lyons, Ltd.), 
potential divider for use in battery elim-
inator construction and laboratory appa-

ratus. 

making use of its harmonics. The price 
of the crystal oscillator apparatus is 
£12 12s. 
Claude Loup, Ltd , 76, Old Hall 

Street, Liverpool. 

McMICHAEL. (58) 
The new four-valve portable set with 

two screened grid valves, a detector, and 
pentode, gathers large crowds of 
admirers, for among sets of this type it 
can be said to be of outstanding merit. 
The intricate seteening arrangements 
housing the hinged valve-holders at once 

13 45 
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reveal that it is only following extended 
research that two stages of screened grid 
coupling (one of which is tuned) can be 
made really docile while still retaining 
adequate stage gains. With a frame 
aerial, H.T. and LT. battery and asso-
ciated leads only a few inches away from 
the amplifier, it has needed de-coupling 
devices in th,e H.T. and even the L.T. 
leads to prevent feed-back. A raging 
controversy exists at the moment as to 
whether an ordinary high-quality reed-
driven cone loud speaker will give really 
good quality of reproduction when fed 
from a pentode; a demonstration of one 
of these portable sets soon disposed of 
the argument, for the quality was highly 
satisfactory and should even be better 
now, since the built-in Celestion loud 
speaker is being wound with a special 
pentode winding of higher impedance. 
When two or more high-frequency 

chokes are used in a multi-stage receiver, 
it is often desirable to employ those with 
dissimilar characteristic-s. The M. H. 
double-cone II.F. choke which is well 
known to amateurs has an inductance of 
60,000 microhenrys, whilst the new 
junior H.F. choke, which has just been 
placed on the market, has an inductance 
of 90,000 microhenrys, and, hieing wound 
on the binocular system, has a negligible 

The Intricate screening arrangements of 
the newMcMichael portable set containing 
two screened grid valves with hinged 

valve holders. 

external field. Tite D.C. resistance is 
250 ohms, and the price 4s. 
The " Dimic " coils, covering wave-

lengths from 15 to 10,000 metres, have 
been reduced in price to 5s. Since they 
are split at the centre it is possible to 
connect the two halves in series, parallel, 
series astatic and parallel astatie, thus 
prod'ucing in the two latter cases induct-
ances which are specially suitable for 
screened grid valve circuits. The 
" Unimic " low-loss single inductances 
have been reduced to 3s. 6d. 
The well-known screened " Dimic 

Three " receiver can now be obtained in 
component form ready for home con-
struction. 

L. McMichael, Ltd., Irexham Road, 
Slough. 

MAKERI M PORT. (49) 
This company is showing a range of 

extremely well finished cabinets. Model 
D has a lower compartment below its 
double doors approximately 24in. x28in.. 
while there is ample room in the upper 
section for housing n modern four-valve 

6E3 . 

receiver. The cabinet is built entirely 
of oak, and all side and back panels are 
substantial oak boards. Doors are well 
made and the ornamentation is of tasteful 
design and well executed. This cabinet, 
selling at £5 10s. in Jacobean style, 
represents extraordinary good value, 
which has become possible by manufac-
turing on mass-production lines. The 
range of cabinets described in List No 12 
should meet all requirements for housing 
home-constructed self-contained receivers 
incorporating, where necessary, elimina-
tors, batteries, and baffle board. The 
absence of plywood anywhere in the con-
struction of these cabinets was a point 
one could not fail to notice. 
Makerimport Co.. 9, Fork Street, Duke 

MARCONIPHONE. (40) 
Although there is little new in Marconi-

phone products since the Olympia Shovi, 
it is not out of place to mention the 
Marconiphone model 23A receiver. It is 
a self-contained two-valve loud speaker 
set, complete with batteries or battery 
eliminator. Two slow-motion-operated 
tuning dials occupy the lower front of 
the cabinet with the loud speaker grille 
above. Long or short wave ranges are 
obtained by a change-over switch. At a 
price of £13 9s. 6d. this instrument is 
supplied complete with detector valve, 
pentode, and all batteries. 
With the increasing popularity of the 

pentode valve an output transformer lias 
been introduced for using the pentode 
with the Marconiphone moving-coil loud 
speaker. 
An interesting product is the model S24 

short-wave adaptor. Actually it is a 
short-wave superheterodyne, though in-
oluding only the beat frequency oscillator 

Marconiphone receiver model 23A. It 
Is a two-valve receiver with pentode and 

self-contained loud speaker. 

and first detector, so that, it cati he used 
in conjunction with a broadcast receiver, 
now serving as an intermediate amplifier. 
It covers a wave range of 12 to 100 
metres. 
Mareoniphone Co., Ltd., 210-212 

•Tottrnhani Court Road, London, W.I.. 
Local Moneheater Office: 10, Dolefield 
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METRO-VICK. (30) 

As an alternative to the conventional 
push-pull output transformer, this com-
pany is marketing a centre tapped out-
put choke with which two condensers 
should be used, one on either side of 
the loud speaker. The price of. this 
component is 18s. 6d., and the inductance 
approximately 100 henrys. 
A new short-path power output valve 

with a maximum anode watts dissipa-
tion of 15 will interest the enthusiast 
who requires powerful loud speaker 
signals. The valve is known as the 
AC/132, has a filament consumption of 
1 ampere at 4 volts, and is indirectly 
heated; the amplification factor is 5, and 
the mutual conductance 2.5 milliamperes 
per volt, which represents a high stan-
dard of efficiency. 
Readers will have already heard of the 

new indirectly heated screened grid 
valve known as the AC/S, with a mag-
nification factor of no less than 1,200, 
and a mutual conductance of 2; supplies 
are not yet available, but it is claimed 
that a stage gain of at least 100 per 
valve is possible with suitable inter-
valve coupling. 
Another component which is attracting 

a great amount of interest is the new 
elastic aerial unit, which in effect elec-
trically reduces the length of an ordinary 
aerial from its normal length to a few 
inches. By this means selectivity can 
he varied to a marked degree, and a 
local station which has hitherto been in-
capable of elimination can be now en-
tirely cut out without the addition of 
wave trap or loose coupling. The circuit 
employed in this instrument is really a 
high-frequency potentiometer with a 
balanced network of inductances and 
capacities, so arranged that a point can 
be found at which local pick-up on coils 
and earth wire are nullified. The price is 
12s. 6d. 
Those possessing A.C. lighting mains 

will welcome the reduction in price of 
the well-known AC/G and AC/R valves 
to 15s. and 17s. 6d. respectively. 
M et ro-Vick Suppliee, Ltd., Trafford 

Park, Mauch egte r. 

MULLARD. (45) 
Judging front the difficulty in obtain-

ing a close inspection of the components 
on this stand, owing to thé large crowds 
of enthusiasts, it must be inferred that 
the new valves are the attraction. High-
frequency amplification, detection, and 
low-frequency amplification have sud-
denly been improved by leaps and bounds 
by the advent of the new screened grid 
valves, the new high mutual conductance 
special detectors and the pentode—the 
hitter being capable of replacing satis-
factorily two stages of triode L.F. am-
plification. Readers should note that 
there is at present a complete range of 
2- and 4-volt valves for this series, 
namely, P.M.12 (screened grid); 
P.M.2DX (special detector with steep 

. slope and marked bend in characteristic), 
and P.M.22 (2-volt pentode). The 4-volt 
series is P.M.14, P.M.4DX, and P.M.24 
(4-volt pentode), but at present in the 
6-volt series there is only the special 

M T,811@g0 
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detector—the P.M.6D—with a magnifica-
tion factor of 18, and an impedance of 
9,000 ohms. A mains potential divider 
with ten tappings on a miniature resist-
ance element supported in vacuo with a 
total measurement of about 21in. x 4in. 

The Milliard H type balanced armature 
reed-driven cone loud speaker housed in 

skeleton bakelite moulding. 

should create keen interest.. The tap-
pings are not equally disposed along the 
length of the resistance, therefore any 
number of voltages up to a total of 10 
can be derived from this component, 
provided the total milliamperes do not 
exceed 60. It is claimed that grid bias 
can be -satisfactorily obtained. 
The new model H loud speaker with 

16in. cone and balanced armature move-
ment is attractively housed within a 
skeleton bakelite moulding—no metal 
whatsoever being used. The suspension 
of the- cone is by a peripheral cord which 
is tensioned by an external adjusting 
screw against a spiral spring. The move-
ment has a winding with a tapping which 
is not central, so that there are t7iree 
impedances available—the largest giving 

Mullard mains potential divider, the 
resistance element of which is supported 

in vacuo. 
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specially good results with pentode out 
put valves. 

¡titilla-id Wireless Service Co., Ltd., 
Mallard House, Denmark Street, Lon 
don, 1V.C.2. 

OLDHAM BATTERIES. (44) 
The use of accumulator batteries with 

suitable charger's is undoubtedly the safest 
and most certain solution of the current 
supply problem. In the case of LT. 
supply the method provides good regula-
tion, so that the current taken by one 
valve will not affect that supplied to an-
other. Applied to H.T., the advantage 
gained is that of having an H.T. source of 
exceedingly low internal resistance, so 
that the possibilities of oscillation and dis-
tortion resulting from stray battery 
coupling is avoided. The Oldham Auto-
power unit is a 2- or 6-volt battery in 
metal container, which encloses also a 
Balkite rectifier. It is only necessary to 
insert the lamp plug provided into a light-
ing socket, and the tags of a flexible con-
nector direct to the receiving set, in 
order to obtain a continuous L.T. supply 
from A.C. mains. Battery charging is 
not carded out when connected through 
to the receiver, so that there is no danger 
of mains hum occurring. For H.T. 
supply a complete metal-housed charging 
unit is supplied for use in conjunction 
with the H.T. battery, and when the 
latter is contained in a crate, as is the 
case with Oldham H.T. accumulators, 
the charging unit is readily attached. 
For use with D.C. supply, the charger 
consists of a well-ventilated resistance, 
and is arranged to give a charging rate 
of 60 mA. to a 150-volt battery. With 
A.G. supply the charging unit, which is 
of the same external appearance as for 
D.C., is fitted with a Westinghouse metal 
rectifier giving a charging rate up to 
60 mA. depending upon the voltage of 
the battery. The D.C. and A.C. H.T. 
battery charging units are priced at 40s. 
and 55s. respectively. 
Oldham and Sons, Ltd., Denton, Man-

chester. 

PARFAIT. (85) 
A complete range of ebonite panels is 

shown on this stand, available finishes 
including pblished black, mahogany, and 
cubed surfaces. The latter is new, and 
offers the advantage that ,the appearance 
of the panel is not affected by finger-
marks. 

II. B. Potter and Co., Ltd., Station 
Buildings, Rochdale. 

PERTI NAX. (102) 
The highly polished bakelite boards 

marketed under the name of Pertinax 
are well known to readers for panel con-
struction. They are attractive in colour, 
have extraordinarily high insulation and 
surface insulation properties, are easily 
worked with ordinary tools, and are 
durable. A 24-hour postal service has 
been introduced by which panels can be 
ordered, accurately cut and finished to 
any size. Thin Pertinaz polished sheet 
only 8/1000in. thick has been introduced 
for constructing loud speaker dia-
phragms, for which purpose it would 
seem admirably suited, as it is stiff and 
light, will not soften or warp, and is 

45 
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unaffected by atmospheric conditions. To 
ensure suitable adhesion at the edges, a 
special solution has been introduced. 
Twelve- and eighteen-inch discs are 
available, the former selling at is. 6d. 
George L. Scott and Co., Ltd., Morris 

House, 60-66, Rochester Row, London, 
S.W.1. 

PETO-SCOTT. (39) 
The "Majestic Screeped Grid Three" 

is a good example of the popular com-
bination of S.G. H.F. amplifier, grid 
detector, and pentode. Wave-range 
switching and capacity controlled re-
action are included, while volume can 

The Peto-Scott Majestic Receiver. 

be reduced by dimming the H.F. valve 
filament. The apparatus is fitted in a 
large cabinet with space for H.T. and 
L. T. batteries. 

Peto-Scott Co., T,td., 77, City Rood, 
London, R.0.1. 

PHILIPS. (21) 
One of the most interesting receivers 

of to-day is the Philips four-valve all-
mains operated set, type 2511. Ignor-
ing technicalities, and viewed entirely 
from the utility standpoint, it can be 
adjudged an ideal receiver on the fol-
lowing points: It is a long-range loud 
speaker set, extremely sensitive, ade-
quately selective, und is tuned by a 
single side knob. Its transparent illu-
minated edgewise scale reveals station 
settings. All broadcast wavelengths are 

The new Philips 4-valve receiver. It is 
entirely operated from the mains, has a 
single tuning knob and makes use of two 
screened grid H.F. stages and a pentode. 

entered by the action of a small lever 
switch. It is all-metal enclosed and 
screened, tastefully finished, entirely 
mains operated, and complies with the 
requirements of the electric power com-
panies. On the technical side it is 
unique, embodying two H.F. stages with 
screened grid valves, followed by de-
tector and pentode. Extreme efficiency 
results from the use of indirectly heated 
screened grid valves in the !IF. stages, 
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having a magnification factor of 1,000. 
and giving a stage gain of possibly 100. 
The detector is indirectly heated, and 
the pentode has a mains-fed filament. 

Compact Philips gramophone amplifier. 

Anode current supply is derived from a 
thermionic rectifier built into the set. A 
two-pin socket provides for the use of 
a gramophone pick-up, while separate 
output connectors are arranged to suit 
the output conditions, depending upon 
the type of loud speaker employed. The 
complete receiver, with valves, costs 
£32 10s. On test it was shown to bring 
in a large number of programmes from 
all principle European stations at full 
strength and good quality, using only a 
smell indoor aerial. 

Philips 2-valve receiver operating entirely 
from the mains. The output valve is a 

pentode. 

As a popular receiver, the Philips 
three-valve set should meet all require-
ments, and is supplied either for battery 
operation, mains operation with elimin-
ator, or as an all-mains set with sel f-
contained mains equipment. An accom-
panying illustration shows the general 
appearance, tuning being effected by a 
geared knob at one side, while at the 
other end is a volume control. A simple 
switch trigger gives a wave range cover-
ing all broadcast tranenissions. The con-
tainer is of metal and is assembled on 
metal framing. Screened grid,, detector, 
and pentode is the valve combination. 
using specially designed valves of high 
efficiency. Prices range from £15 to £23, 
according to the mains equipment incor-
porated. 
Another interesting Philips receiver is 

the two-valve entirely mains-operated set 
using a pentode with an indirectly heated 
detector, and selling complete at £12 10s. 
To those interested in building an elec.-
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t rically d ri ven reproducing gramophow 
is a new Philips gramophone amplifier. 
It embodies two stages with pentode out-
put. Construction is interesting and 
makes use of a cast-metal base with 
bakelite panel and a rectangular remov-
able cover. Its overall dimensions are 
only Thin. x 3kin. x 54in. Volume control 
is provided, as well as separate output 
sockets, depending upon the type of loud 
speaker to be employed. The compact 
design has been developed so that it can 

The Philips 3-valve receiver. This 
interior view shows the tuning equipment 
and the underside of the rectifier and 

valve panel. 

cêaél ly be accommodated in a gramo-
phone cabinet. The price, including 
valves and connecting leads' is £6 10s. 
Philips Lamps. Ltd., 145, Charing 

Cross Rood, London, 11.0.2, 

POLAR. (70) 
Owing to the extended use of the 

screened grid valve in receivers embody-
ing high-frequency amplification, the em-
ployment of reaction on to the inter-
stage coupling with negligible aertal re-
radiation becomes a feature of great im-
portance. There are many methods of 
controlling the amount of regeneration 
by means of a condenser, but a critical 
movement of the vanes which is so 
desirable is not too easy when the control 
knob is perhaps no more than gin. in 
diameter. This company has paid special 
attention to the design of slow-motion 
reaction condensers, an example of which 
is the Q.J. model, which can be obtained 
in capacities from 0.0001 mfd. to 0.00025 
mfd. The plates are well finished in 
chemically cleaned brass, and a slow-

Polar slow motion reaction condenser 
with a capacity of 0.00025 mfd. 

¡notion drive is provided which gives a 
reduction ratio of 20 to 1. Ball bearings 
are employed for radial and end-thrust. 
and a pigtail flexible lead ensures perfect 
connection to the rotor. Another type of 
reaction condenser which can be supplied 
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with a capacity of 0.000075 mfd. or 
0.00005 mfd. will interest the " Hartley " 
enthusiast. A slow-motion control is 
fitted, and the rotor vanes are so shaped 
that the minimum capacity is only 6 
micromicrofarads. The balls in the bear-
ings are of phosphor bronze, which effec-
tively prevent noise at ultra-high fre-
quencies. A new "Volcon" reaction 

Polar reaction condenser with slow 
motion dial. The maximum capacity 
is 0.00005 mfd, and the minimum 6 

micromicrofarads. 

condenser selling at. 5s. 6d., having an 
ebonite nut and bush for use with metal 
panels, will have considerable appeal. 
Slow-motion tuning dials and drum con-
trol condensers are also being exhibited 
on this stand. 

1Vingrove and Rogers, Ltd., Mill Lane, 
Old Swan, Liverpool. 

RADIOVIM. (83) 
Residents in Manchester .and in the 

area within ten miles of that city, who 
wish to be relieved of all responsibility 
and trouble in connection with the supply 
of current for their receivers, will be in-
terested in the services offered by this 
firm, which will contract to deliver H.T. 
and L.T. accumulator batteries at regular 
intervals and at a moderate charge. A 
booklet giving full particulars of the 
service is issued. 
»Radiovini, Ltd., Sandford Street, An-

coats, Manchester. 

RIALTON. (80) 

The most ambitious end interesting of 
the series of portable receivers manufac-
tured by this company is the " Melva," 
which makes use of three screened grid 
H.F. amplifying valves in cascade fol-
lowed by a detector and a pentode output 
valve. Strictly speaking, this set is in 

Three screened grid H.F. stages are ' 
included in the Rialton transportable 

receiver. 

the transportable class, as it weighs 
nearly 50 lb. There are two tuning con-
trols and wave range switching. It is 
observed that the manufacturers take 
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advantage of the increased efficiency of 
4-volt valves, and fit a two-cell L.T. bat-
tery. The cabinet, both from the points 
of view of artistic design and execution, 
attains a standard of excellence well 
above the average. 
There is also a four-valve portable with 

two aperiodic H.F. stages, a detector, 
and a pentode output valve. This set is 
of compact design and exceptionally 
workmanlike appearance; a small re-
cessed panel plate carries the edgewise 
tuning and reaction controls and also the 
wave range switch. 
Rialton Radio, 27, Old Bond Street, 

11'.1, and 21a, Barbican, London, E.C.1. 

RITHO. (108) 
Messrs. Ritherdou and Co., Ltd., who 

are obviously specialists in work of this 
kind, seem to be well qualified to meet 
the growing demand for metal panels 
and cabinets. The majority of their 
products are enamelled in imitation of 
polished wood; so good is this imitation 
that in some cases it is difficult to realise 
that metal is the material used. 
Although a wide range of containers 

are manufactured, the leading exhibit is 
a series of Queen Anne style caskets 
with domed removable lids. An aperture 
is cut out of the front to reveal the 
panel, which can be finished in a style 
either to harmonise or contrast with the 
container, which, incidentally, is made of 
steel, while the panel is of aluminium. 
Workmanlike metal containers for 
eliminators are also produced, and there 
is on show a large pedestal cabinet with 
a compartment for the receiver and 
space below if for batteries or an 
eliminator. 

This firm manufactures the sectional 
cabinet for the new Formo receiver 
which is described elsewhere. 
Ritherdon and Co., Ltd., North Bridge 

Mills, Deansgate, Bolton. 

The new Aero International coil kit. 

ROTHERMEL. (34) 
American radio apparatus has always 

been a .matter of interest to the British 
experimenter. Of the enormous range 
of gear manufactured in the United 
States a judicious selection has been 
made by the Rothermel Corporation so 
that one was able, at the stand, to 
examine the best products of a market 
which is in some directions more 
specialised and extensive than our own. 
Omitting those instruments that are well 
known in this country, space permits of 
reference only to new products. 
The Aero International coil kit differs 

OCTOBER 31st, 1928. 

from the well-known itero short-wave 
tuner kit in that the coils have been re-
duced in diameter to 2in. The kit com-
prises three interchangeable reacting grid 
coils together with aerial coil and mount. 

The Pilot illuminated drum control 
(Rothermel Type 1283). 

Separate adjustment is obtained when 
using the pilot drum control by rotating 
the condensers on their mountings 

(Rothermel). 

They are space wound and practicall 
air supported, at the same time bein 
robust. The wave range covered is 16. 
to 89.5 metres. An Aero RAF. chok 

The coils are only 21n. in diameter. 

has been specially designed to give cor 
stant action over a wide range of wavi 
lengths, and is stated to be speciall 
suitable for use in a short-wave tuner i 
that its impedance is well and uniforml 
maintained. 
Among Amrad products is the Mersho 

electrolytie condenser. The principl 
merit of this condenser is that should i 
be broken down it is self-sealing by th 
application of a D.C. voltage. It is sur 
plied in the moderate capacity values o 
25 to 90 microfarads. 

Potential dividers of the high resist 
atice type are invariably adopted as 

B 48 
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means of volume control. The Cen-
tralab, with its rocking metal back plate, 
is well known in connection with its use 
in the Megavox receiver. Another type 
which is stated to he popular owing to 
its reliability is the Electrad Royalty. 
It resembles an ordinary filantent resist-
ance in that a spring arm travels over a 
wire wound strip. The wire winding, 
however, is not continuous, and every 
turn is severed and bedded in the resist-
ance material. Eleven types priced at 
9s. give resistance values up to seven 
Megohms with current carrying capacities 
between 0.2 and 37.5 mA. • Yet another 
variable high resistance is the Electrad 
Truvolt. Nichrome wire is closely wound 
on an asbestos cord having an enamelled 
copper wire centre which, in turn, is 
spiral wound on a tube of Isolantite. A 
knob operated sweeping contact varies 
the resistance value. Selling at 15s. 6d. 
the Truvolt is rated at 25 watts, and 
twelve types have maximum resistance 
values ranging from 500 to 50,000 ohms 
with current carrying capacities of 224 
to 22.5 mA. Royal-Frost Gem 
Rheostats are practically all-metal built, 
possess a particularly smooth metal con-
:act, and are of the exceptionally small 
iiameter of 1.4in. with a depth of in. 
Frost elariable high resistances which are 
.ncidentally used for volume control pur-
poses in the Panatrope are fitted with 

The Crosley Gembox. It is a 5-valve all-
mains operated receiver with two neutral-
ised stages and single knob tuning. 

(Rothermel). 

oller contacts to eliminate friction and 
wear. Four models have maximum re-
;istance values of 50,000, 100,000, 200,000 
Ind 500,000 ohms, and are priced at 
is. 3d. 
Now that many variable condensers are 

;applied with extended spindles for 
ganging purposes the introduction of a 
flexible coupling will be appreciated. It 
consists of a pair of crossed " II " pieces 
Hid compensates for errors in alignment. 
Incidentally, it will serve to insulate the 
condenser spindles. It is suitable for 
lin. spindles. 
Of first importance among Rothermel 

products is, of course, the moving coil 
Magnavox loud speaker. Minor modifi-
cations were to be observed by way of a 
larger centre pole with modified trans-
former and feed choke. It might be 
mentioned that three types aie available, 
the first with a resistance of 12 ohms for 
6-volt battery exitation, the second with 
windings suitable for D.C. mains of 
100 to 240 volts and consuming 5 watts, 
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while the third is for A.C. operation, and 
incorporates a dry metal rectifier taking 
from the mains approximately 20 watts. 
Geared condenser dials, particularly 

Frost and Electra(' Royalty wen resist-
ance potential divider. (Rothermel.) 

those of the drum control type, are 
primarily an American product. The 
model 1283 is shown, comprising panel 
plate with double and illuminated aper-
ture with two small friction drive knobs. 
An attractive receiver can be built using 
this drum dial control as a basis as the 
majority of sets merely demand means 
for manipulating two tuned circuits. The 
mounting plate carries brackets for sup-
porting the two variable condensers, and 
a novel feature is that itpproximately 
corresponding tuning settings are ob-
tained on the two dials by rotating a con-
denser about its centre fixing hole and 
locking it into position by means of an 
adjustable bracket. 
The majority of modern American 

receiving sets are designed so that they 
can be entirely operated from house-
lighting niains. Foremost among re-
ceivers of this type is probably the 
Crosley, the latest model being known 
as the "Gen; Box." Very little can be 
discerned as to the teelniicalities of its 
design as all the units are accommodated 
in pressed metal cases and assembled on 
a metal frame so that on removing the 
lid no wiring is visible and the com-
ponents can scarcely be identified. 
Actually, two high frequency stages are 
employed in a genuine neutrodyne cir-
cuit, yet only a single knob is used for 
tuning. Following the detector valve is 
a two-stage L.F. amplifier with a power 
output valve operating on high anode 
voltage. The battery eliminator is also 
self-contained, yet the metal cabinet 
measures only about 18M. x 6in. x 13in. 
In addition to the tuning control are 
two "trimming " levers for critically 
adjusting, if necessary, the band driven 
tuning condensers, an "on" and "off " 
switch as well as a volume control. This 

The Royal-Frost Gem rheostat and the 
Electrad Truvolt variable high resistance 

unit (Rothermel.) 

receiver is capable of tuning in many 
British and foreign stations, has a tuning 
range of 200 to 600 metres, and in opera-
tion does not oscillate or depend upon 
regeneration for sensitivity. 
A new Rothermel catalogue was to be 

found at the stand, containing 64 pages 
of interesting information. • 

Rothermel Corporation, Ltd. ' 24-26. 
Maddox Street, Regent Street, London, 
W.1. Local Manchester office, 33, Bridge 
Street. 

RUNBAKEN. (104) 
There is evidence that radio is develop-

ing in the direction of absolute simplicity 
of control and that apparatus is being 
made as foolproof as possible. It is with 
interest that the listener, who wishes to 
forget his L.T. battery, will view the 
new Runbaken automatic charger for 
A.C. mains which is self-acting, for as 
soon as the wireless receiver is switched 
off trickle charging is commenced, or, 
alternatively, as soon as the set is 
switched on the charging ceases. The 

Runbaken break switch with adjustment 
for disconnecting the circuit at any 
value between 2 and 20 amperes. 

instrument contains a step-down trans-
former, followed by a metal oxide recti-
fier bridge capable of giving 1 ampere 
at 2, 4 or 6 volts. The price is £3 15s. 
An automatic break-switch for inter. 

posing in the lighting main leads before 
an eliminator is a useful component. 

Sectioned view of the Runhaken automatic 
charger. 

The trip can be set to break contact at 
any current between two and twenty 
amperes, and, of course, is actuated by a 
short-circuit. A feature of interest is 
the impossibility of replacing the switch 
until the fault is rectified. A number of 
battery capacity indicators, giving the 
approximate state of charge of an accu-
mulator, are being shown. 
Run lo,i, o Magneto Co., 240, Deans-

,ate, .1/ et! tr. 

SHEFFIELD MAGNET. (117) 
A set, of parts for the construction of 

a permanent magnet moving-coil loud 
speaker is exhibited by this firm. The 
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necessary magnetic flux at the gap 
(which is 5/64in. wide) is produced by 
twelve bar magnets mounted on hexa-
gonal end pieces, the centre pin being 
also a permanent magnet. The coil 
remains in positions so that the unit can 
be remagnetised at any time; the firm 
gives a long guarantee as to the retention 
of magnetism, undertaking to make good 
any loss in this respect which may occur. 
All steel parts are coppered to prevent 
rust. 

The Sheffield magnet co.'s permanent 
loud speaker ; two of the bars are removed 
to show the magnetising windings, which 

remain in position. 

Moving coils of various types are avail-
able, including a high resistance winding 
suitable for use with pentode output 
valves. 

Sheffield Magnet Co., 116-126, Broad 
Lane, Sheffield. 

SIFAM. (85) 
A seven-valve receiver incorporating 

supersonic heterodyne principles using 
the screened grid valve has many novel 
features, the most interesting of which is 
undoubtedly the sight tuning chart. 
Besides a volume control and the neces-
sary wave-changé switching and L.T. 
switches, there are two small tuning 
knobs without any calibrated dials. 
These control two cursors, which are 
arranged at right-angles to one another, 
and when resonance is obtained during 
preliminary calibration a mark is made 
an the chart at the point of intersection 
of the cursors. As a frame aerial is used 

Sifam voltmeter reading to 500 volts. 
Note the external series resistor. This 
Meter is suitable for reading the voltage 

from heavy duty euminators. 
the calibration remains practically con-
stant, and it was found particularly easy 
to tune the receiver to stations having 
widely different frequencies in the mini-
mum of time. 

The Sifam testing set consists of a 
single moving coil instrument with the 
necessary shunts and series resistances 
to give 3, 12, 120, 1,200 mA. and 6 

Sifam multi-range testing instrument. 
Seven milliampere and voltage ranges 

are available. 

amperes, also 6 and 120 volts; the total 
current consumption is 3 mA at full volt-
meter scale reading, and the price is 
evtremely moderate at £3 3s. 
A new voltmeter reading to 500 volts, 

which will be appreciated by those who 
step up the mains and like really big 
volume from L.S.5As and L.S.6As, is now 
available at 37s. 6d. At full scale reading 

Tuning chart employed on the Sham 
super-seven receiver. Resonance is 
achieved by making the two cursors 
intersect at a point which has been pre-

determined on the chart. 

the consumption is only 2 mA, so that 
practically no load is placed across a 
battery substitute equipment. An exten-
sive range of meters to cope with every 
type of demand is being exhibited. 

Si/ant Electrical Instrument Co., Ltd., 
Bush 110118e, Aldwyeh, London, W.C.2. 

STANDARD INSULATORS. (58) 
As the name of this firm would indi-

cate, the most important exhibits are 
insulating materials, which are shown in 
a variety too great to enumerate in 
detail. 

Bakelite panels are produced in a num-

ber of finishes, among which burr walnut 
is one of the most unusual and attractive. 
Bakelised tubes for inductance formers 
are manufactured in a full range of sizes 
and are sold at a competitive price. 
Wires of different types are also on 

show, including lead-coated rubber aerial 
wire and " Kontact " insulated wire for 
the internal connections of receivers. 
Standard Insulator Co., Ltd., Winsley 

House, Wells Street, Oxford Street, Lon-
don, W.1. 

STANDARD WET BATTERY. (89) 
The slight difficulty sometimes encoun-

tered in making intermediate voltage 
tappings to the H.T. batteries supplied 
by this firm has been overcome by the 
production of a special connector consist-
ing of an insulated brass rod carrying 
a clip for attachment to the zinc elements 
of any of the cells. 'rests which show 
the capabilities of the batteries are 
carried out on the stand. . 
Standard 1Vet Battery Co., 184-8, 

Shaftesbury A reflue, London, W.C.1. 

A two-range voltmeter exhibited by the 
Standard Wet Battery Company. 

STAR ENGINEERING. (13) 
This firm was probably the first to 

enter the field of moving-coil loud 
speaker construction, supplying parts for 
the early constructional articles appear-
ing in this journal. Their present models 
consist. of steel castings, which, with 
1 ampere at 6 volts, are iztated to give 

A 2,500 turn section wound coil wound on 
a'bakelised former for moving—coil loud 
speaker construction suiting the re-
quirements of the pentode output valve. 

(star Engineering.) 

a flux density of 9,500 lines to the square 
centimetre. The greatest problem in 
moving-coil loud speaker construction is 
that of producing a rigid former for the 
moving coil which will withstand tem-
perature change without losing its shape. 
In the Webson model the coil former is 
of bakelised tube. 
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Or special interest is a section-wound 
500-turn coil for use with the pentode 
itput st:ge. 
Star Pnyineoring, Mdsbury, Alan-

'tester. 
(On the stand of Claude Lyons, Ltd.) 

TROLITE. (28) 
A new finish has been added to the 
tugs of Trolite panels ; this takes the 

Front view of the new Blue Spot Cone 
Loud Speaker. 

form of an imitation morocco leather 
eurface in black, which has a good ap-
pearance, and which is not easily marred 

finger-niarks. 
The original Blue Spot balanced arma-

lire loud speaker unit was first intro-
limed rit t te Manchester Exhibition last 
rear; in our review of the Show we out-
ined some of the advantages of this 
iystem. This year we have to record 
.he addition of another model, in which 
lrovision is made for adjusting the posi-
ion of the armature with respect to the 

Back -.ieu of the Blue Spot loud speaker 
illustrated above. 

lagnet .1p. The external appearance 
f the tw,i instrument is practically un-
hanged. 
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A Blue 
just been 
on fairly 

Spot gramophone pick-up lies 
introduced; its construction is 
conventional lines, the needle 

The Blue Spot adjustable loud speaker 
unit. 

carrier being secured to a horseshoe mag-
net by means of a screw bushed with 
rubber, which provides the necessary 
damping. This carrier operates between 
pole-pieces attached to a substantial 
horseshoe magnet, the whole being en-
closed in a small nickeled case. 
The new Blue Spot loud speaker (Type 

101) appears to be of promising design, 
and it certainly has an attractive appear-
ance. A 7¡in. paper cone which is at-
tached to a small baffle by means of a 

The Blue Spot pick-up removed from its 
container. 

leather surround is driven by a Blue Spot 
unit, the whole being supported on a 
metal stand. A cleverly moulded Trolite 
ornamental front, with grille, finished in 
imitation burr walnut, is superimposed 
on the front of the loud speaker. An 
instrument of similar design is also sup-
plied in a wooden cabinet (Type Ne. 59). 

In addition there is a heavy-duty 
model with two cones, one of buckram 
and the other of paper, which are 
mounted side by side. Individual cones 
are driven by separate balanced armature 
movements connected in paral:el, and the 
whole assembly is mounted in a large 
cabinet with ornamental front. 

F. A. Hughes and Co., Ltd., 204-206. 
Great Portland Street, London, W.1. 

TUTILLS. (18) 
A gramophone amplifier called the 

" Tinol," in which careful attention has 
been paid to the numerical treatment of 
grid swings, is being shown by this com-
pany. The valves are coupled by trans-
former and push-pull respectively, and 
the plate current from each valve is 
passed through separate milliammeters, 
so that overloading can immediately be 
detected and traced to the correct stage. 

A variable ohmic resistance is shunted 
across the pick-up and acts as a volume 
control, while à choke across the primary 
of the input push-pull transformer in 
conjunction with a variabb resistance 
acte as a bass note control. 
The Chronicle Dual-Range-Three em-

bodies the now conventional screened 
grid H.F. stage, detector, and pentode out-
put, anti sells at the moderate price of 
£16 10s., including royalties. 
A range of well-finished high- and 

low-tension A.C. eliminators are being 
shown. The model H.T.4 gives a maxi-
mum of 80 milliamperes on a 230-volt in. 
pue. There are three tappings fitted. 
which are controlled by Clarostats, 

Tutilis " Tinol " gramophone amplifier 
with three milliammeters In the plate 
circuits of the valves, which readily reN eal 

overloading. 

whereby a continuously variable voltage 
from zero to maximum is available. In 
these eliminators special attention has 
been paid to the incorporation of de-
coupling devices so that "motor boat-
ing " is entirely eliminated. 

7'utills, Ltd., 7-9, Swan Street, Man-
rhester. 

W.B. (7) 
'rho electro-magnetic unit included in 

the Whiteley-Boneharn loud speakers is 
now being marketed us a separate com-
ponent. It is of robust and heavy con-
struction, the large horseshoe magnet 
being made from Vickers-Armstrong 
cobalt. steel. The position of the reed 
with respect to the magnet pole-pieces is 

BONEllint ¿COuD, 
01, ANSFIELO, NOTTS. 

tIRIlltiM MADE' 
N eACTLRE, UNDER LiCfNCE 

Th, \'. Et. loud speaker unit for home 
constructors. 
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Manchester Radio Show.— 
adjustable by the rotation of a knob, and 
the whole is mounted on a board measur-
ing 5in. x 4in. Suitably shaped cone 
washers are supplied, and two Belling-
Lee terminals are fitted. The unit lends 

Underside of the W.B. rigid valve holder. 
Inset: The one-piece spring clip and 

soldering tag. 

itself readily to the easy assembly of a 
loud speaker by the home constructor. 
As a companion to the popular W.B. 

Anti-microphonic Valve Holder, a new 

Wearite coils for the " siegevox Three." 

component without spring suspension has 
been introduced. It is of sound design, 
matters being so arranged that there is 
a minimum of solid dielectric between 
the valve pins, which are gripped by 
spring clips; there can be little doubt 
that this is an improvement over the 
more conventional sockets, which, of 
course, cannot adjust themselves to valve 
pins of varying diameter. Each clip, 
with its soldering tag, is a one-piece fit-
ting in nickel silver, so the possibility 
of poor or intermittent connections is 
reduced to a minimum. In the matter 
of price these valve holders are equally 

Wearlte coils for the new" Pentode Two." 

attractive; they are sold at 9d. each, 3d. 
being added for terminals, which are 
fitted if desired. 
A new exhibit is the cabinet loud 

speaker with a free-edge cone, priced at 
47s. 6d. 

Initeley-Roneham ond Co., Ltd., Not-
tingham. Road, Mansfield, Notts. 

WEARITE. (94) 
Among the latest additions to the 

series of Wireless World coils produced 

LETTERS TO THE 

commercially by Messrs. Wright ai 
Weaire, Ltd., are approved interchanî 
able aerial-grid inductances for t 
"Megavox Three" receiver, and al 
coils for the " Pentode Two." For f. 
first mentioned, ribbed formers are use 

A new direct-drive Simplicon condenser 
with edgewise control. 

a large proportion of the ebonite beim 
cut away. The other coils are fitted witl 
ebonite bases arranged so that they cal 
be mounted in their correct relative posi 
tions on the baseboard. 
On this stand there is also exhibited a 

new Simplicon thumb-controlled variabh 
condenser without a reduction gear. This 
has been introduced since the Olympic 
Exhibition. 

Wright and Weaire, Ltd., 740, High 
Road, Tottenham, London, N.17. 

DF[ ORO 
The Editor does not hold himself responsible for the opinions of his correspondents 

Correspondence should be addressed to the Editor, "The Wireless World," Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 

B.B.C. AND OSCILLATION. 
Sir,-1 have been reading the 1929 B.B.C. Handbook, and 

made special note of the fact that in their technical sect;on 
they still advocate magnetic reaction, and yet give four pages 
of information on how to avoid oscillation, and atso state seat 
15,000 complaints of interference from oscillation are received 
in a year 

Surely they must realise that the comparatively easy hand-
ling of Reinartz reaction is a safer instrument in the hands of 
the novice. The majority of circuits shown in the book are 
very much like those used four years ago. I wish the B.B.C. 
would leave the technical side of reception to competent 
journals who specialise in it. H. FOSTER. 
Kentish Town, N.W.5. 

October 16th, 1928. 
• 

WHY IS IT? 
Sir,—In these days of efficient transmission, efficient re-

ceivers, and efficient loud speakers, why is it (1) that most 
transmissions are hopelessly obliterated by continuous hetero-
dyne; (2) that such stations as can he heard without jamming 
ire ruined by knob-twiddling fanatics who try to get an in-
finite number of stations in twenty-five minutes on receivers 
:bat can't do it? 
Here, in Cambridge, London, presumably our local station, 

is 50 per cent, of the time hopelessly distorted. Daventry 
(5GB) is often "improved upon " by the aforesaid " experts 
on knob and dial." 
Can nothing be done to clear away this hopeless chronic and 

nerve-wracking whistle, screech, heterodyne, oscillation, jam, 
or whatever you like to call it? 
The oscillator of to-day ought to be put in his set's cabinet 

and the lid screwed down, and quietly boiled in creosote. 
Cambridge. WATT SISNAME. 

October 10th, 1928. 

REALISTIC REPRODUCTION. 
Sir,—Mr. Wolstenholme takes exception to a letter I wrot. 

in your August 29th issue. In this same issue, curiousl: 
enough, appeared an article on page 252 which dealt with thi 
very subject of the time constant in L.F. amplifiers. Are w 
to place this very excellent article in the category of " back 
dated literature "? 
The question of grid bias does not arise, since in any ampli 

fier it is notoriously difficult to prevent grid current flov 
" under any circumstances." It is only too painfully easy t. 
overload even the LS5A! Yet the valve may be operating o. 
the middle of its straight-line characteristic. 
I think it is high time that the radio engineer should gram 

the reason why it is so difficult to get a cultured musician t. 
B 52 
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accept radio reproduction as satisfactory. First, the big 
sforzandos of music are very imperfectly received on a loud 
speaker. This is, with all due respect to Mr. Wolstenholme, 
entirely the fault of the amplifier, and were there no time 
factor to deal with the sforzandoi would be as realistic as in 
the concert ball. Secondly, the higher frequencies are never 
satisfactorily passed, and when by some corrective process a 
boosting of them is effected, they are not in phase with each 
other; the result being that the fundamental tones of the pro-
ducing instruments do not receive proper reinforcement. In 
short, the synthetic reproduction of music is l'y no means 
faithful. 
I do not claim to have solved these problems to my complete 

satisfaction in my own amplifier, nor am I concerned to dispel 
" the grave doubts" of any of your readers. From September 
22nd to 29th I demonstrated my receiver to a great number of 
people who took the trouble to visit 28, West Kensington Gar-
dens that week. Certain it is that, no grid current was allowed 
to flow under any circumstances, nor was the slightest flicker 
of the milliammeter needle permitted on even fortissimo pas-
sages. I was also able to show that a steel pot magnet ener-
gised by a six-volt accumulator and passing 1.75 amps was 
exceedingly efficient« for the moving coil speaker employed. As 
to the quality of the reproduction, 1 am quite content to leave 
the verdict in the hands of those who heard it. 
Hampstead, N.W.6. NOEL BON A VI A -II UN T. 

Octol,er 2nd, 1928. 

B.B.C. CONTROL ROOM. 
Sir,—May I be permitted to express my delight at your 

editorial in the October 17th issue of The Wireliss World 
on the B.B.C. control room! 

For a very long time I have felt convinced that at 5XX 
generally there were different views on (as it appears to me) 
strength of output as between one programme and another. It 
was practically a valve difference at times. Another thing, if 
in a band or orchestral item a moment of " forte " came, then 
the reception for the remainder of that programme was severely 
reduced in strength (to my intense irritation, of course). 
I can recall two days of excellent reception; they were Octo-

ber 1st and 2nd, with a strong dynamo hum which I do not 
mind, but after these two days it was back in the usual, some-
times good, sometimes weak. 
Another thing I notice is that singers are sometimes good in 

relation to piano accompaniment, but more often they seem t, 
be behind a veil that is, " distant," while the piano is well b, 
the fore 

To-night, 8.30 p.m. reception from 5XX is louder than it has 
been for a long time I trust your article has taken effect 
already. Again thanking you. H. H. BRIMSON. 

Reading. 
October 18th, 1928. 

havé read with interest your various correspondents' 
remarks about the controlling engineer at the B.B.C. transmit-
ting stations, and I have suffered myself (perhaps more than 
most people) from his interference with the programmes. I 
say " perhaps more than most people" because I feel that I 
have a very nearly perfect moving coil equipment, which is 
capable of rein-educing orchestral or chamber music more nearly 
true to reality than any receiving set I have heard. 
I speak as a musician with a very critical ear, and one who 

has heard regularly chamber and orchestral music of the best 
kind for the past thirty years. 
As an example of what I frequently have to suffer : Last 

night, October 10th, while listening to the song recital by 
Hubert Eisdell, between 10 and 10.3e p.m. from 5XX, it started 
with perfect clearness and quality, the piano accompaniment 
being particularly good, it was difficult to realise that both 
piano and singer were not really in the room. Suddenly the 
volume was increased by about 50 per cent.- from the transmit-
ting end, accompanied by severe distortion at the middle 
register notes of both piano and singer. 
I put up with this state .of affairs for about ten minutes, 

and then switched off in disgust. I can quite believe that an 
ordinary type loud speaker or headphones • would not have 
deteeted this distortion, but the moving coil speaker is coming 
more and more into general use, and while perhaps there are 
no moving coil sets built commercially which give anything 

ó21 

like the results that all intelligent amateur can obtain, I think 
the day is not far off when this will be put right. 
At any rate, I feel convinced that the quality of broadcast-

ing should be decided by the moving coil speaker only, as this, 
in my opinion, is the only instrument capable of giving faithful 
reproduct:on, and of finding out, the slightest faults at the trans. 
mitting end. 

Surely transmission quality which is satisfactory with a mov-
ing coil. speaker should be also satisfactory for other types. and 
if there are times when orchestral passages are too loud to be 
dealt with by the diaphragm speaker, it should be left to the 
individual listener to control them for himself. 
Willaston, Birkenhead. GEOFFREY SUMMERS. 
October 11th, 1928. 

DIODE RECTIFIERS. 
Sir,—The letter from Mr. H. W. Stacey in the issue of 

your journal for October 10th is very interesting. 
I endorse his views entirely: for some time past I have 

been advocating the use of "*diode rectification " for second 
detector of Supersonic receivers. It is much to be regretted 
that Mr. Stacey did not attach the proper circuit to his letter. 
The system is immeasurably superior to either leaky-grid recti-
fication or " anode bend." I have pleasure in giving herewith 
the proper connections, in case others may desire to see how a 
great improvement may be effected in the normal " straight-
eight supers," and I trust you can find space in your Corre-
spondence columns to publish this circuit for the benefit of 
all and sundry. 
TT is the `` tuned transformer " of my Super. The second-

ary is coupled to the anode and to LT—as shown, the fixed 
condenser C, having a value of .00025 or .0003 mfd. The pur-
pose of the biasing battery is to maintain the grid at a pointire 
potential. In my case a PM 5X is being employed as the 
rectifier, and the best value was found to be +7.5V. The pur-
pose of this positive voltage on the grid is primarily to reduce 
the spacc-charge and the impedance of the rectifier. 

Circuit employing diode rectifier. 

No HT is fed to the anode of the valve, the rectified signal 
being fed via the primary of a high-quality low-frequency trans-
former, the end of the transformer normally connected to " WI' 
-F amplifier" being taken to LT—. The primary should always 
be by-passed. An average value of the by-pass condenser C. 
is .0002 mfd. The choke L, is essential, and this is the com-
ponent which it is difficult to select, for few L.F. chokes have 
the correct, constants; very little " core " should be present,. 1 
have myself employed a 3.0 Kc. Supersonic transformer, con-
necting P. and S. in series The particular transformer used 
is of American origin and has very few laminations in the 
core and core-shield. 
I have not found it possible to overload such a rectifier, and, 

as Mr. Stacey has stated, the I.F. amplifier may be made con-
siderably more sensitive, without any suspicion of background 
mush, than is possible with any other method of rectification at 
present known to me. 
I have not yet had time to make careful demodulati6n com-

parisons by laboratory measurement ; the improvement, how-
ever, is very apparent. C. L. LYONR. 

Liverpool. October 11th, 1928. 
R 5 3 
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' The Wireless World" Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department which are printed below; these must 
be strictly enforced, in the interest of readers themselves. A selection of queries of general 
interest is deaU with below, in some cases at greater length than would be possible in a letter. 

An Indifferent Amplifier. 
Do you recommend me to pursue the idea 

of using a stage of choke coupling 
with a screened grid valve? I am 
thinking of adding an H.F. unit, 
built on these lines, to my existing 
receiver. B. E. S. 

An article in The Wireless World for 
September 26th showed that the imped-
ance of an average H.F. choke seldom 
rises beyond 20,000 ohms at the middle of 
the broadcast waveband. Now the im-
pedance of a screened grid valve averages 
about 200,000 ohms, so it will be obvious 
that a very small percentage of the total 
amplification available will be obtained by 
using this method of coupling. There-
fore, unless you have in mind an increased 
amplification on the long waves only, we 
doubt if the results obtained from a unit 
of the type suggested will be sufficiently 
good to be attractive. 

0 0 0 0 

A Retrograde Step. 
Would any advantage be gained by using 

a fieldless coil in the aerial-grid cir-
cuit of the " Megarox Three"! 

B. C. A. 
It is inevitable that a fieldless coil will 

have a slightly higher H.F. resistance 
than that specified for the " Megavox," 
and as the receiver is designed on the 
assumption that its H.F. grid circuit shall 
have low losses, we think that you would 
he ill-advised to deviate from the specifi-
cation in this respect. 

0 0 0 0 

Radio or Records? 
Will you show me hou- a gramophone 

pick-up may be connected to the 
" Megarox Three" receiver? Would 
it be possible to connect it direct 
to the output valve? . \V. E. 

. Unless your pick-up gives an excep-
tionally large output, we doubt if you 
would be satisfied with the volume ob-
tainable by connecting it directly in the-
grid circuit of the pentode valve. We 

consider it better to insert it in the grid 
circuit of the detector valve in the 
manner shown in Fig. 1. You will ob-
serve that a switch will be required; this 
will be it high radio-frequency potential 

1.—How to connect a gramophone 
pickup to the Megavox" receiver; the 
reference lettering corresponds to that in 

the original circuit diagram. 

RU LES. 

(I.) Only one question (which must deal with 
a single specific point) can be answered. Letters 
múst be concisely worded and headed " Infor• 
million Department." 

(2.) Queries must be written on one side of 
the paper, and diagrams drawn on a separate 
sheet. A self -addressed stamped enrelope must 
be enclosed for postal reply. 

(3.) Designs or circuit diagrams for complete 
receivers cannot be given; under present-day 
conditions justice cannot be done to questions 
of this kind in the course of a letter. 

(4.) Practical wiring plans cannot be supplied 
or considered. 

(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 

(6.) Queries arising from the construction or 
operation of receivers must be confined to con-
structional sels described in " The Wireless 
World " or to standard manufacturers' receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart-
ment are invited to submit suggestions regarding 
subjects to be treated in future articles or 
paragraphs. 

and should be mounted in such a way 
that the disposition of the existing wir-
ing is not radically altered. Perhaps 
you would find it more convenient to use 
two sockets with a wander plug; these 
could be mounted on a small ebonite plat-
form raised slightly above the baseboard, 
and mounted in close proximity to the 
detector valve grid terminal. 

0000 

The Car Batters,. 
II it is possible to do on. I should like 

to charge a 6-roll L. T. accumulator 
from my car battery, whirli gives 
12 volts. 1Vhat value of resistance 
should be connected in circuit to 
reduce the charging current to 
2 amps.? A. S. G. 

It is quite possible to charge your 
LT. cells from a 12-volt battery; a series 
resistance of 3 ohms will pass the desired 
current. We expect, however, that our 
contemporary, The Autocar, would tell 
you that the normal type of car battery 
has quite enough work to do during the 
winter months without additional 
burdens, and would not recommend this 
course. 

0 0 0 0 

An H.F. Potentiometer. 
Would it be permissible to use a 50,000-

oho/ variable resistance (which I 
already have) ¡or purposes of volume 
control in the manner suggested in 
the " Hegavox Three" 'design? I 
find that the resistance could readily 
be.  converted to act as a potentiometer 
by adding an extra terminal. 

T. W. McG. 
We consider that an H.F. potentio-

meter connected across a tuned circuit 
should have a total resistance of not much 
less than 500,000 ohms; otherwise its use 
will cause a falling off in signal strength. 
The resistance you propose to use has a 
value which is likely to he very much 
less than the dynamic resistance of the 
tuned circuit, which may easily be of 
some 150,000 ohms or more. 

B 54 
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3 very useful BURNDEPT 
Accessories for Gramophone 
and Radio Set • • • 

FOR those wireless enthusiasts who possess a gramophone, and who desire to get the utmost from that ever-popular instrument, the BURNDEPT Electric Soundbox (described below) 
is indispensable. Whilst for all who desire to build sets the other components described are 
quite the best for their respective purposes. Behind each is the BURNDEPT reputation for 
quality, which is a guarantee of excellent results aiwaus. 

BURNDEPT ELECTRIC 
SOUNDBOX 

Don't scrap your Gramophone merely because its rather an old-
fashioned model. Bring it up to date with the BURNDEPT Electric 
Soundbox—and it will then ewe results which you must hear for 
yourself to appreciate. Whether with old records and an old gramo-
phone or with the latest electrical recording on a 1923 model, the 
Electric Soundbox brings out hidden beauties of the music, etc., 
which will delight and astonish you. The Electric Soundbox 
definitely improves all gramophone reproduction—however good it 
may be. There is no surface noise with this device, and the tonal 
purity it gives is not excelled by attachments costing three times its 
unce. Just try it on your gramophone 

PRICE £1: 0: 0 
ADAPTER. 

For plugging-in to any receiver. 
With 9 ft. twin flexible wire. 

PRICE SU., 

GRAMOPHONE 
VOLUME CONTROL. 

With 2 ft. twin flexible wire for 
connecting to Soundbox 

PRICE 8'6 

BURNDEPT 

H.F. 

CHOKE 

The BURNDEPT H.F. Choke is ideal for shortest wavelengths It 
has an extremely low capacity C000007 mfds.) and having a high 
inductance of 50,000 mhys.. is also suitable for the longest 
wavelengths 

PRICE 3/6 

BURNDEPT 

WIRE 

WOUND 

RESISTORS 

Suitable for R.C. coupling or lor use in battery eliminators these 
will carry relatively heavy currents continuously. Wound on a 
former which permits of high voltages without danger of break-
down, these resistors are enclosed in a neat bakelite moulding 
Silent and constant in operation, they are supplied in all values 
from 500 to 250.000 ohms. Neat bakelite containers 2 ft. ins 
high 

PRICES from 4/6 L. 17/6 each. 

BURN DEPT 
WIRELESS (1928) LIMITED, 
BLACKHEATH, LONDON, S.E.3. 

••1/4e. Showrooms: 15, Bedford Street, Strand, W.C.2. J.) 

A..) W 

4 for " The Wireless IVorld — ure univ accepted from firms we believe lo be llioroughly reliable. 
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Its amazing value and tone have astounded the 
critics and public alike. Substantially built, in 
either dark mahogany or oak, its success is due to 
patents exclusive to M.P.A. To hear it is to buy. 

Other M.P.A. Models include the De Luxe 
Plaque 47/6, Table Cabinet Speaker £4/17 6, 
labié Grand Speaker 5 gns., Dual Inductance 
Speaker 7 gns. and Moving Coil Speakers from 
10 to 12 gns. All Wireless Dealers stock M.P.A. 
Products. 

The M.P.A. WAY — Products to the value of 
£5 and over can be obtained on Hire Purchase 
Terms for £1 down. 

Streets 
DEPT. 2, M.P.A. WIRELESS, LTD*, 02 CONDUIT ST*, LONDON, W.1* Tel. GERR. 0844•8 

Som.. Trimsformern More vio nit oui bit 

44 • • 

L ttCe 

YOU TAKE IT FOR 
•that an article that enjoys overwhelming 
popularity must be good, and you are right. 
" Boosting" can achieve a certain amount of 
initial success, but continuous and increasing 
demand can only be accounted for by those 
important factors " Quality" and "Value." 
TELSEN L.F. Transformers have now become 
such established favourites that the constructor, 
with good reason, automatically selects a 
" RADIOGRAND " or an" ACE." 

Our smaller model, combining corn-
pactnes, light weight and efficiency, 
specially designed for Portable Sets. 
Shrouded and in ratios 5_1 8/6 
and 3-1. Detachable feet. 

Our Standard model with its many exclusive 
features reigns supreme as an instrument with 
extraordinary powers of amplification without 
distortion. The favourite component of the most 
exacting enthusiasts. 

Shrouded and 
with detach-
able feet. 12'6 Made in ratios 

5 - I and 3 - 1. 

GRANTED 

TELSEN ELECTRIC CO., LTD., 
207, ASTON RD., 
BIRMINGHAM. 

'PHONE: CENTRAL 5265. 'GRAMS: " ESCORT, WHAM." TELSEN cause univivivil 
jubilation. 

Mention ot " The Wireless World," when writing to advertisers. will ensure prompt attention. B56 
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EDSo AN 
After all, it's what the valve The remarkable performance of the famous Ediswan R.C. Threesome l9f) Circuits is due 

does that counts: to the use of EDISWAN NEW HIGH EFFICIENCY VALVES. 

EDISWAN—THE WORLD'S FIRST RADIO •VALVE 

Ask your dealer fol 

"HARBROS" EASYFIX 
the patent 

CAPACITY REDUCING 
FLEX 

For Loud Speaker Extensions 

/ UEENSWAY, PONDERS END, MIDDX.One dozen yards sample packet 

HART Bros. ELECTRICAL MANUFACTURINS 

Q 

with fixing pins - - - 3/9 

II dealer is our of hick, send &ream 

, LTD, 

'raders, Send for Showcards and Prices 

We are exhibiting at the 

MANCHESTER RADIO SHOW 

STAND 106 (Gallery). 

LOME RADIO 
GRAMOPHONE PICKUP 

ii(ar your giamophon, 
records through your loud-
speaker at any strength you 
like .. . clearer, more lifelike, 
without a trace of distortion. 

Buy a Losu-e Pick-up. No alteration 
to gramophone or see. Your dealer 
will gladly demongratc. 

THE LOEWE RADIO CO., LTD.. 
4, Fountayne Road, Tottenham, London, N.15. 

Telephone: Tottenham 39112. 

B57 Advertisements for " The Wireless World" are only accepted from firms we beliez.e lo lee tlwroughly reliable. 
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TIRE Hie) CHOKE 

THE enormous popularity which 
the Watmel H.F. Choke has 
achieved during the last six 

months is due to the wonderful 
efficiency of our system of winding. 
The four accurately balanced sections 
provide a high impedance value and 
offer extremely low self-capacity. 
The effect is that the reaction control 
in a receiver using the Watmel Choke 
ii smooth and very critical, enabling 
the maximum volume to be obtained 
without oscillation. 
Be sure and ask your dealer for a 
Watmel H.F. Choke — no other is 
" good enough... 

WATT/1EL WIRELESS CO.. LTD., 
•••••,\ IMPERIAL WORKS. HIGH STREET, ED3WARE. 

Teletebene : Edgware rt323. 
Mancheder Radio Exhibition, Stand No. 5. 

Tisis Reproducer is the 
brilliantly successful 
result of many months 
of patient research and 
investigation. It re-
produces speech and 
music with absolute 
fidelity—exactly as if 

you were listening 
in the studio. 

MODEL 
" A " 

Special Features— 

THE MAGNET—Made from special dynamo 
steel, giving an intense field with minimuni 
leakage. The winding takes .e amps. at 6 volts, 
giving economy with maximum efficiency. 
THE DIAPHRAGM— Unique construction. 
High sensitivity without "muffle" or « edge." 
Focussing effect reduced to a minimum. 
MOVING COIL—Precision wound and designed 
to give high sensitivity and to co-operate with 
the diaphragm in eliminating shrillness and muffling 
SUSPENSION SYSTEM—Carefully selected, 
specially treated leather, allowing full diaphragm 
movement, giving a good thump in the bass, 
without causing the centring adjustment to vary. 
FINISH—All metal parts artistically finished 
in black 
BRITANNIA REPRODUCERS LTD 
Furnival Road, SHEFFIELD. 'Phone 21153 

PRICES: 
Model A. 
£4-17-6 

ompletely 
bled ready for tv,.• 
With Oak Cabinct 
£2-2-0 t. 
With Mahogany 

Cabinet 
£2-7-6 extra. 
For the Home 
Constructor. 

Complete set of 
parts ready for 

includiug 
diaphragm cut t. 
rase and magnet 
aigiembled, with full 
instructions, 

£4-7-0 
TRADE 

E.VQUIRIER 
INVITED. 

VNAI5E'CAZDTER EXCELSIOR  

1/-
with fixing 

pins. 

Post Free. 

Ideal for 
EMPIRE 

BROADCASTING. 

The Cheapest Valve Holder with maximum efficiency 
you can get for 1/-. For Short Wave Sets this valve 
holder is ideal. .• The Wireless World" use It In 
sets, why not you ? Invaluable to Experimenters. 

Special Offer. 48 only A.J.S. 21 L.F. Chokes, 
1st & 2nd stage (absolutely new), post free. 

Get your supply now from the Manufacturers 

EXCELSIOR MOTOR CO., LTD., 
Tyseley, Birmingham. 

...)1MMIIMIIIMIIMMIIMIIMINIM1111111111111•1•11\... 

LINA 
THE 

TUNER YOUR 

SET DESERVES 

Renders plug-in coils 
obsolete, being much 
more efficient and time-
saving. Brings in the 
stations with the ut-
most ease & certainty. 

"Sound, the 
knell of the 
Plug-in Coil 

Range is from 240 to 520 metres and 
1,100 to 2,000 metres using a '0005 
variable condenser. 
Reaction is minutely controlled by 
the handsome 4' dial, while th, 
change-over horn short to long 
waves is made by a simple turn of 
the centre knob. Furthermore it is 
the ONLY tuner wound on a I6-rib 
Bakelite former, which accounts for 
the wonderful results obtained. 
Easily fitted to any receiver, only 
one hole being required. 

Full inetructIons for building a .- . epecially designed Three-Valve 
get, easily controlled by any 

Price 21 F 0 member of your family, tiro 
Packed with every "TIMM:RSA" 

Ii 3,,iii d• al., does not 'dock, wow direct giving his naine and ied.vm• 

THE TONEX CO., 
WALKER STREET, BLACKPOOL, LANCS. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 058 
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HENDERSON 
H.T. BATTERY ELIMINATORS 

For the new season a complete range of Eliminators is available. 
All are enclosed in metal cases, finished in Crystalline Black, and 
cuitiorm in every way to the new I.E.E. Regulations. 

A.C. Unit Type A.I. 

The Unit illustrated gives voltage tappings at 80v., 90v. and 
1:10v., and is of the 80 milliamp type. It retails complete with 
valve and royalty at £7 2s. ,8d. 

Direct Current Units of similar handsome appearance range in 
price from 30/- to 80/. retail. 

All bear the Henderson Two Years Guarantee. 

A postcard brings complete detalle. 

W. J. HENDERSON & CO. LTD. 
351 Fulham Road, London, S.W. 10. 

Telephone: Kensington 

MCIBROCICIDES3BERRESBOCICICICIDECICIBECIDEJEDOCISCIE 

The " Beam" 

Cone Speaker 
Unit 

21/-

BEAM 
TRANSMISSION 

BEAM 
REPRODUCTION 

A revolution in reproduction. 
The Beam is a 4-pole Floating Armature Unit and gives absolutely 
distortionless reproduction. It takes and uses for your pleasure 
every bit of power that your receiver gives. 

It is soundly and scientifically constructed. Has the very best 
materials put into it and gets the very best out of your set. A 
real " Melody Maker " and costs only 21/-

Has eccentric adjustment, heavy magnets and duet-proof coils. 
Every Beam Unit carries a 12 months Guarantee. Obtainable 
from all Dealers, or Post Free for 21,-. Complete with 4' 6" 
flexible lead with contacts. 

35, FARRINGDON RD., 
LONDON, E.C.1 

Telephone lie 7048. 

The Sensation 

of OLYMPIA 

THE "PENTOVOX THREE." 

A bigger brother to the marvellous of reproduction in ample loud speaker 
Pentovox Two, the extra screened-grid volume. 
H.F. Valve extending considerably the Wavelength ranges are 250 to 5oo 
range of stations and satisfying, within metres, and 1,200 to 2,300. There are 
few limitations, the most Lin No. 944. Bet with no coils to change. 
ambitious "searcher," tnree spertol ranee, tented LOg Scales are provided 
The Pentode amplifying and nnuened in net. In. to chart the various 
valve preserves fine quality eindine Royally. stations. 

ell o o 
Witte tor fun literature Di Bowyer-Lowe Set, and Componenti. 

Bowyee 

reentavog. 
BOWYER LOWE CD., LTD. (Dept. T.I. Radio Wcoln. Loth worn. 

TUNERS AND WAVE TRAPS 

DAV EX  I 
See the Laboratory test in last week's " Wireless World," 
(Meer 24th—“ Exceptionally neat and compact . . . . 
above the general run of timer units." 

PRICE 

21 /— 

PROV. 
pAT 

6 pin or panel mounting. 
RANGE 20c-2.000. 

A New Coil specially designed 
to give the highest possible range, 
selectivity, and at the same time 
to tune to all wave lengths without 
changing coils. 

A turn of the self-contained switch 
changes from the Broadcast wave 
band to the long wave band. 

A feature of the DAVEX is the 
special wave trap which is in-
corporated. No interference is 
experienced between the local 
station and long wave stations. 

e  
A WAVE TRAP THAT 
WORKS AND DOES NOT 
REDUCE VOLUME. 

Specially designed to cut 
out interference from 
5 O.B. 

Make a Point of using 
Daveic Products. 

Sole Manufacturer: and Patentee, 

ST. MARY'S MOTOR COMPANY, 
WIRELESS DEPARTMENT, 

MARKET HARBOROUGH. 

PRICE 

10/-

PROV. 
PAT, 

TRADE 

ENQUIRIES 
SOLICITED. 

B59 Advertisements for " The Wireless World .' are only accepted from firms ice bel ere lo be ihoronghly reliable. 
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TheWorlchBest Battery 
The new 10660-volt Columbia brings the world's 
most famous battery into your home. 
Columbia is definitely the world's best H.T. Battery 
and every discriminating Radio enthusiast uses them 

Columbia' 
.RADIO BATTERIES 
J. R. MORRIS, Imperial liouse, Kingswav London,W.C.a 
S( LA ND: J. T. Cartwright, 3, Cadogan Street, GIaçgour 

3:1 - 8/-
2:1 - 8/-
1:1 -10/-
25:1 -12i-

styrioltme 

DX 
You want a well-made Transformer at a 
reasonable price, that gives you re ally 
first-class performance. You want a D.X. 
Transformer. 
It is laboratory designed; it is wound on our 
own special machinery and carefully and 
soundly finished. 
Note: The secondary is in two parts, one 
on either side of the primary. 

We invite you to inspect one and to listen to 
one. You will then agree that for value the 
D.X. Transformer is unequalled. 

May we send you also particulars of the 
famous D.X. Standard and short wave coils? 

D. X. COILS LTD., LONDON, E.8. 

1.500.000 
BENJAMIN 

VALVE HOLDERS 
ilve all eady 
been sold 

New Type Lop Coo-
denser, '0005, 

6'6 

Stocked by 
Harrods and 
good-class 

radio dealers. 

C( 

410001PER 

The most modern 
valve holder—in a 
word VIBROLDER 

—that is what you 
want in your set 

this season. 

The Benjamin Vibrolder 
is absolutely shoe k-
proof, the valve leg con-
tacts are self-aligning; 
terminals are provided 
for ease of wiring and 
the overall size of the 
moulding Is only 11'x 11-. 

Price 

AT . , ..jteleA1113-1e 

sg.t.rei-e4 • \\\\ 
BM:VA/MIN 
ELECTRIC LIMITEI 

BRANTWOOD WORKS, 
TOTTENHAM, LONDON, N. 

l'6 

Due to its gr. 
popularity the aril 
nal Benjamin mac 
is still retained. 

Price 2, 

AVOID 
SPURIOUS 
IMITATIONS 

hew Tyro Log Coo 
denser, 1.100Z 

6f3 

Nothing before has ever approached the amazing precision of this 
new condenser. Clear cut—razor sharp—station after station can 
be lifted out, with wonderful clarity. The Condenser that surprised 
the experts. 
1 One.hole mounting adinriabw bwrine 
2 Moral* spindle giving brerhani 

for ganging or kit es' sight hand 
drum dial. 

3 Rotor lifts out alto remorini 
spindle, for cleaning purposes, etc. 

4 Reinforced plates prevent ribration 
and malm raiment/ dead armrests. 
U-shaped frame--rigid construction 
—exceptionally light. 

6 Insulated Bator eliminates hand 
eapanty. 

Full parriorlarr of the complete N.S.F. range of quality components from your deakr or (Dept.W.W.) 

S. W. LEWIS St CO., LTI)., 39. VICIORIA STREET, LONDON, SW.!. 
Indian Agents: Bombay Radio Co. Bombay and Calcutta. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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ELECTRADIX GEMS 
nOR Power Amplifier Drive for R.K. Speakers 

Public Address, well—the 25/- Osram A. 1.40. new 
and guaranteed, 8/8. Cossor A.U.3 and A.U.I5 and 

H.T. Rectifier Valves, also g aranteed, only di each. 
H.T. Aecumul , 60 volt, 90 volt Monobloc Units 
of I amp-hour capacity at 3d. per volt, a 120-volt Accum-
ulator for 39 -, rand new, with wander plug taws and bulb 
filler. AC. to D.C. Ch , 2 . 4 or 6-volt cella, 
charged at up to 5 amps. only 50/.. Large Ellidix for 
12 volt 6 amps. output, Rabdix Valve Chargers 
output 1.3 amps., bargain, complete 40!.. Combine:I 
H.T. and L.T Chargers. L.T. 5 amps., H.T. 20 to 120 
volts. 100 milliamps. to 400 milliamps. The Ella Sumr 
Charger. £4. With thunderstorms your aerial should be 
fitted with Vacuum Safety Lightning Arrestor, which by-
passes all external charges, 3 8 each. Small model for 
fitting in Sets or across Earth-Aerial Switch. 2 6. 

New Model Weston Relay in 
mahogany case, with window; usual 
price £3 10s. ; sale at 27 6. 
The Premier Etiminimeter, a 
Precision Meter with a resistance of 
500 to 2.500 ohms per volt at will is 
the Dix-ONEMETER; its finely di-
ided mirror scale and knife-edge 

needle, bakelite body and elastic 
range, in adnition to its other well-
known advantages, make it years in 
advance or anything else on the mar-
ket. WE HAVE A WONDERFUL 

i;h:: STOCK OF RADIO AND SCIEN-
TIFIC APPARATUS. 

Send us your inquiries for Dynamos and Alternators, 
Recorders, Relays. and Special Apparatus. 

New Edition of 72=page Catalogue 4d. 

10 

• 
o .y s'18 
e 

ELECTRADIX RADIOS, 218, UPPER 
THAMES STREET, LONDON, E.C.4. 

Soldering up - to - date with the 
CHEMICO Solidified Soldering Stick 

Nothing is so simple to use, yet efficient. 
With this preparation you are safe from 
dangerous 1ume2 Your clothes, carpets 
and tables sale from grease or splut-
tering solder. If unable 
to obtain locally, write 
direct for a tube. 3d 
post free 

Prices: 

3d., 6d. 
& 1 

The County Chemical Co. Ltd., 
C HEMICO Works, BIRMINGHAM 
a...........WWWwesweseressewk"...WwwweN.PsweNdwgisaws ; 
seeswe'ave`weNeeNesS.......essweNwwweea 

ASTONISHING WIRELESS OFFER 
The Graves .Vulcan' 2-Valve Wireless Set is the World's 
greatest achievement in Wireless Value and Efficiency, 

TEST IT IN YOUR OWN HOME 
Every possible refinement which can be put into a 2-Valve Set has been 
emboaied in this wireless masterpiece. Every requisit e is Indio- ed, no 
extras are required, and full detailed instructions are sent w ith each 
set. a combination of Power, Selectivity, and Clearness of Rece ption 
wh'eh eclipses all previous results from a popula r-p rice set. It w ill com-
pare wi h results obtained from sets costing two or th ree times the price. 

10é• 
NOW 

TERMS: 
Our inclusive 
Bargain Price 
is for deterred 
payments. Send 
106 now, and 
complete pur-
chase in 14 
monthly pay-
manta of 106 
if you are en-
tirely satisfied 
after trying the 
outfit in your 
own borne. 
Money back If 
disappointed. 

BRIEF SPECIFICATION The Cabinet is or polished figured Oak. 
beautifully finished with hinged lid so 

titat all Internal parts (Including valves) can be easily got at it necessary. 
Mallard Dull Emitter Detector and Power Valves, with anti-microphonic 
valve-holders; latest type HS. Battery: efficient 2-volt Accumulator. and com-
plete Aerial Outfit. The Tuning Dials are of exceptional capacity and are 
accurately marked In minute divisions (as Illustrated) to assist selectivity 
in tuning in distant stations. The LOUD SPEAKER Is specially constructed 
to co-operate with the set, and is a highly superior production both as regards 
appearance and results. It is of graceful proportions and Oak grained to 
match the Cabinet. In both reception and reproduction it may be rehed upon to 
give results which will surprise and fascinate even 
the most experienced wireless enthusiast. 

The Set complete £7 :17 .6 

WRITE for CATALOGUE 

it la suit possibh. lu the above brief 
silei'IfIlii(ioii lo refer to every detail 
as fully as could be a hilted. For a 
more complete description of this 
amazing 2-Valse Set, write for 
our illuvtrilted catalogue to-da 3. 
and the fullest particulars IA in 

lit• ',lit 3 liii per return imusI 

J. G. GRAVES Ltd. SHEFFIELD 

British 

in 

every 

IMPORTANT.— 

The 
Wireless 
Set that 
DELIVERS 
THE 

GOODS.' 

All Purchasers of the above Set (or other 

Graves Wireless insIallations) will receive 

the full benefit of the reductions in 
Marconi Royalties, and the correct amount in each case 

will be deducted from the invoice.—J. G. GRAVES Lid. SHEFFIELD. 

ENTIRELY DIFFERENT PRINCIPLE 
to any other Valve-holder 

World Patent 
INTERRUPTED 

MESH 
SUSPENSION. 
No SPRINGS. No 
RUBBER USED. 

The interrupted mesh suspension guarantees perfect anti-
microphonie features. No Valve-holder employing springs, 
rubber or such-like makeshifts is in the saine class. The 
ARTIC is the only one of its kind. We guarantee perfect 
steadiness in all conditions of shock and vibration. It 
costs a Wife more, but its worth a lot more. 

.,BY SELLING DIRECT TO THE ni31 
PUBLIC we can sell at 2 3 each 
post free with PM. remittance, I ado 

LI 

or COD chaco,  extra. ' 

---

ARIICi 
F1.15i 8 ELECTRICAL MI-C...Co LTD 

BIRTLEY . Co, Durham "" 

BUl Advertisements for " The Wireless World" are only accepted front firms we believe to be thoroughly reliable. 
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World-wide Patents. Look for this 
Showcase on your Draler's counter. 

lusstmostsseetstetsfflessetteelteteeeeeetts 
e 
e 

e 

:41 CatefPOW 

WRIGHT & 
WEAIRE, Ltd. 
740, HIGH ROAD, 

TS TOTTENHAM, N.17 
'Phone: TOTTENHAM 3841 & 3848. 

MEGAVOX ' 

B.B.C. Aerial Coil 
5 X X ,. 
Bases 
600 ohm. Res- istance - 
ALUMINIUM Screen - 

- 15/-
- 10/6 
- 1/3 
- 1/6 
- 9/-

PENTODE 2 
COILS _ - - - -10/— pair 

FORMER with BASE 2/3 s'id' 
If 

„ Tube Paxolin 3 x - 1/21 
PANEL 14 X7 X 11 - - 6/.• 
Paxolin Strip 14 x 1¡ xer - 1/4 
ON and OFF Switch with 
Terminals - - - 1/-

HEAVY DUTY H.F. CHOKE 
for Battery Eliminator - 10/6 

STANDARD H.F. CHOKE - 6/6 

WRIGHT & WEAIRE, LTD. 
740, High Road, TOTTENHAM, N.17. 

Phone TOTTENHAM 3847-3848. f& 
uriFirei4eFigi*4444464%-ii-.444":4444444"eiii4Sielt 

" Clix "—The Pioneers of Perfect Contact 
WHICH SET ARE YOU BUILDING ? 
Cansara New Melody Manacer 
Mullas-dB Mostee Three * 
Ediswon 1929 Fr.C.Threesorne 
Six—Sixty's Mystery Receiver 

For easier assembly and certainty 
of conta,•t In sure and a k your 
Dealer t'a 

(Prov. 
Pul) 

L.ECTRO 

LUM 
SPADE TERMIN LS 

"Cha" Spade Terminals are lar 
ahead of all other makes because 
the patented Bridge Wiring Chan-
nels and Shank slot present the 
most effective and convenient 
means of wire attachment ever 
devised. Made of best brass and 
highly plated. Obtainable in two 
sises suited to all types of Screw 
terminals. 

PRIC E 2d. EACH. 
Red or Block Insulators. 

CLIX 
PANEL TERMINALS 
For quin and efficient sentid, and 
alto for fine appearance, you will 
find these terminal, are better for 
Spade, Pin or Wire connections. 

PRICE 4d. EACH. 

Indicating Discs Id. Each. 

LINX LTD., 
Vouischoll Eiridgge Rood, London, S.VV.1 

An Always-new 
H.T. BATTERY 
You users of dry H.T. 
Batteries, and you who use 
H.T. Accumulators, too, 
know how loud and clear 
and sweet is reception the 
first time you put a new 
battery on. If only you 
could have a new battery 
every day! 

THE 
"GODWINEX" 

H.T. 
ELIMINATOR 
gives you this at a negligible cost. It gives you always just the exact H.T. voltage 
you require, never varying, never weakening from year end to year end. It keeps 
your set always in perfect condition. The " Godwinex " H.T. Eliminator cuts 
out the ever-recurring expense of new batteries, or recharging. It neverspoiLs 
your programme by running down. It taken its power direct from the lighting 
circuit at a cost in current consumption that is never felt. 
It delivers steady even power, free from ripple and hum. 
Made in types for A.C. or D.C. suppplies at prices from £3 to 
Send for descriptive Leaflets and price list of this and other "Godwinex" 
Quality Radio l'roducts. 

J. DYSON & CO. LTD., 
5 & 7, Godwin St., 2, Coleman St., 38, Beverley Rd., 

BRADFORD. LONDON, E.C.1. HULL. 

Build 

Completely  

" SCREENED - GRID THREE 
An amazingly simple set to construct and handle. 

Pf 

NO COIL CHANGING 
From HIGH to LOW WAVE and vice 
versa with ONE PUSH-PULL SWITCH. 

One switch only operates Aerial Coil and the 
Coil in the Plate circuit of the S.G. Valve. 

NO WIRELESS KNOWLEDGE NECESSARY 

You can BUILD and OPERATE 
this set in ONE EVENING 

Your dealer can supply a complete Set of 
Components including a most ELEGANT ALL-
METAL CABINET, PRINTED BASEBOARD 
and all wires CUT TO SIZE and LOOPED. 

THE COST is a revelation 
Send Postcard for FR EE COPY 

"THE FORMO SCREENED-GRID THREE" 
CROWN D  WORKSLANE,,N  w. 2 THE FORMO CO. CRICKCLEw  

ileirtion of " The Wireless World," wizen writing to advertisers, will ensure prompt attention. B62 
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for/ 
JILLARD MAST—ER3,141111ARD MASTER S, 

AND SIX SIXTY 

LISENIN 
THREE 
LATEST 

TRIUMPHS 
SIX-SIXTY RECEIVER 
2 Spade Ends. 3 Wander Plugs. 

MULLARD MASTER 3 
8 Wander Plugs. 2 Spade Ends. 

MULLARD MASTER 5 
4 Plugs and Sockets. 2 Spade Ends. 

Write for .VE Il Ca'alogas. 

LIISMIlikq 
bISENIN WIRELESS CO 
Id, Edgware Road, London, 

.1% 
Far ilrgmos use tide I...eh " 

ales Black leadir Posers 0 
Pee?Lend!of:being. 

Readings. 

0-150 VOLTS. 0-6 VOLTS. 
0-30 MILLIAMPS. 

Resistance. 

.5,000 OHMS DEAD-
! BEAT MOVEMENT CM'S-
I TALLIZED BLACK FINISH. 

PRICE 

8/6 
• s Stocked by Fialtord's Stores, Curry's 

w .i Stores, and most good class Radio 
Dealers. 
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Stand 69 
MANCHESTER RADIO 

EXHIBITION 
October 22—November 3. 

This new Wates Volt-Amp. Meter has caused a complete 
revision of all existing standard.; of measuring instrument 
values and performance! Single purpose meters are an 
unnecessary waste of money. This super meter with its 
wonderful three readings on one dial" feature gives every 
essential measurement demanded by modern standards of 
set control and maintenance. 

The only Radio Mater that does the work of Three.—No 
valve set user should be without it. Finished in attractive 
crystal black and nickelled plated fittings. Guaranteed dead— 
beat accuracy. From all good class dealers or complete with 
explanatory leaflet direct from Dept. W.18. 

WAT E S 
VOLT-AMP 
RADIO TEST METER. 

  The Standard Wet Battery Co. (The Wet H.T. Battery Co.', Head Office, Showrooms & Warehouse, 
184-188, Shaftesbury Avenue (near Oxford St. end), London, W.C.2. 

 51.8. 

BERCLIF COILS 
for the 

NEW COSSOR 
MELODY MAKER 

B.B.C. Waveband, per pair 15 '-
5.X.X. •• „ 17 - 

DELIVERY FROM STOCK. 
TRADE SUPPLIED — ALL QUANTITIES. 

SIMMONDS BROS., 
SHIRELAND ROAD, SMETHWICK. 

LONDON—Appleby's, 44 Chapel St. N.W.1 

- 

R1_a,c 
MULTI-WAY BATTERYCA BLE 

is sold by the yar 
9. 

Seven different coloured leads under 
one water, acid and flame proof covering. 
No matter how far your batteries may be 
from your set. VAR-LAC will reach them 

Strap those untidy wires and use 
VAR-LAC Battery Cable 

[OR NEATNESS, CONVENIENCE & EFFICIENCY 
Supplied in any length. If our 1 /3 
dealer ii out at stock write direct. 

or e I. 
FLEXIBLE ELECTRIC CORDS LTD., 
QUEENSWAY, PONDERS END, MIDDX. 

Protect Your Set 
with the 

AERmoNIC 
Safety Earthing 

Switch. 
Scientifically designed to adequately protect 
your set in all conditions. Has a fuse between 
the aerial and the set, thus ovine security 

& 'A Scorn lightning even it tile set is left con-
', " nested. Soundly made with Bakelite cover 

to keep it waterproof. Price 4 e. 
Aennonic Lot tree. 
if derriere caret elepply ere send poet free on Morey,mek p"Irtleabr. 
JAMES CHRISTIE & SONS, Ltd., 248, West Street, SHEFFIELD. 
Louden Agents: A. P Bolen & Co., 10, Cur.itor St., London, E.C.4 

.136.3 Adverlisenzemts for " The Wireless World" are only accepted from firms ,,,e bebeue to be thoroughly reliable. 
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"Whisper and I shall hear" 

PERMANENT 
MAGNET 

MOVING COIL 

SPEAKER 

SPECIAL POINTS 
ABOUT THIS NEW 

WONDER 
SPEAKER 

1 No accumulator required to 
maintain Magnetic Flux. 

2 Ample adjustment tor center-
ing cone. 

3 Double suspension o‘ cone. 
4 Twenty Years Guarantee to 
maintain Magnetic Flux 

5 Only one small spanner re-
quired to assemble, which is 

Hitherto many people supplied with each set of parts. 

have refrained from 6 Assembled and adjusted by 
anyone in 5 minutes. 

buying a moving coil  - "s•--'‘-•."-^•^." 
loud speaker because of the trouble and 
expense of the extra accumulator needed. 
With this powerful new Permanent Magnet type, 

made by a firm who have specialized in the 

manufacture of all types of magnets for many 

years, the most perfect results are obtainable. 

Reproduction with the " GARDNER " Speaker is 

remarkable for its purity and faithfulness. 

£5.12-6 
N.B.—After Saturday, 
November 3, this price 
mill be increased to 00. nett. 

MANCHESTER RADIO EXHIBITION. 
See these Speakers at Stand No. 117. 

FREE DEMONSTRATIONS DAILY from Oct. 22nd to Nov. 3rd 
(I p.m. to 9 p.m.), at 260, Deansgate, Manchester. 

(Above " The Wireless World" Offices.) 

SHEFFIELD MAGNET CO. 
Broad Lane, SHEFFIELD 

Tel. 20s(J6 

The SYMPHONY FOUR 
A new Receiver designed for 

Moving Coil and High-grade Cone Speakers. 
Gives the highest possible degree of realistic repro-
duction, due to spLcird methods of coupling valves. 
Incorporates Anode Feed Resistances, Choke Filter 
Circuit and Ferranti Milliammeter. Finest work. 
monshi is throughout. Descriptive leaflet on reque.d. 

EASY PAYMENTS 
Supplied in Mdhogany or Walnut for an initial 
payment of 28 -. Balance in Il monthly instalments. 

Write for Order Form SF I . 
Cash Price £18 (including Marconi Royalties). 

All other wireless goods obtainableon monthlyterms. 

LONDON RADIO SUPPLY CO., OAT LANE, W IDOW E.C.2. 

LASTS A 
LIFETIME 

£3 

4 

t ii 
ll 

.%4 

----------t,--
A  SPECIAL 

/1 4.• • 

WIRELESS 
MAST 

(Patent Nos. 233035 & 244883.) 
Not ,: Eularet..1 view ot catch to 

when extended. 

All Galvanised 
Steel throughout. 

Base tubes 21 inches 
and top 1 k inches 
diameter for 50 ft., 17!, 
ft. when telescoped, 
complete with guy 
wires, straining 
screws, base plate and 

ground pegs. The 
whole galvanised 
except ground 
pegs. Special 

34 Fiiet 
non-telescopic 
- O - 

complete 
34 Fct 

4 telescopic with patent 
catch 

£3 - 15 - 
50 Fictit 

£7 - 5 - 
One Mast in a Life-
time is all you need. 

HILDICK & HILDICK, Tube Makers, 
PLECK ROAD, WALSALL. 

The Last Word in 
CONNECTING WIRE 

"SECURITE 
713. per 10ft. roil 

18 s.w.g. 

9 .. per 10ft. coil 
16 e.w.g. 

99 

Securite " is made in 5 bright colour.; ; 
will not crack; is easdy bared with a 
knife, leaving a clean tinned conductor 
ready for soldering • and is damp, oil, 
end acid proof 

Manufactured I v— 
BRASSE LTD., Manor Works. High St., Hornsey, NOR 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention 



OCTOBER 31ST, 1928. THE WIRELESS WORLD ADVF_RTISEMF.NTS. 3/ 

MISCELLANEOUS ADVERTISEMENTS. 
NOTICE. 

THE CHARGE FOR ADVERTISEMENTS in these 
-Iumns is: 
12 words or less, I'. and Id. for every additional 
word, e.g., 18 words, 1 6; 24 words. 2.. 

Name and addreis must be counted. 

For Business Announcements please see 
Miscellaneous Columns in previous issues. 

RECEIVERS FOR SALE. 
YYOURNew Set or Your Repairs.-Consult F. D. 

Armitage. 17, St. Domingo Grove, Everton, Liver-

LEXANipEn. BLACK. The Wireless Do[9c9to2r2 A , 
itreeri.nemlaiirs in quallte reproduction. Details under 

[9748 
KTEW Cossor Melody Maker, complete kit parts, in-

chiding valves and cabinet, in sealed carton: 
::7:15; post free; assembled and wired ready for use; 
.oyalty only extra; part exchange if required.-C. A. 
avail. 182, Kennington Rd.. London. [1261 RECEIVERS Constructed to Any Published Design, 

and guaranteed for 12 months.-A. R Brown, 
39. Azof St., East Greenwich, Landon. S.E.10, 11275 
K-VALVE Raleigh, less cabinet, components all first 
esa class make, B.B.C. and L.W. (Meerut coils. 
Milliard 6-volt valves and spare; demonstration; price, 
including royalties (" W.W." deposit system) £14.-
Rex 8546, c/o The Wireless World. [1406 

J3 RITISII RADIO CORPORATION. Weybridge. 
-Latest pattern 5-valve long range receiver em-

ploying 2 screened 11.F, valves, brand new, will be 
sent carriage paid; £15; original valves included.-
Box 8547, co The Wireless World. [1400 
itt ARCON1PHONE Super Eight Super-Heterodyne 
JX-1- Receiver, complete with large ascumulator, and 
Marconi D.C.2 II.T. unit, 100-250 volts, 1928 set, 
in absolutely new condition throughout. Cost £71.: 
will accept, £50.-Any test given. -Y., 28. Church 
St., Epsom, Surrey. [1392 M ARCONI 82. with frame aerial sud valves, £25; 

Marconi 81 (Straight Eight)), with valves, 
£17/10. BURNDEPT 1Y. with valves end coils, chop 

soiled; only £12. 
-WESTERN ELECTRIC Amplifier, with valves; 50/-; 

all in good order mad ,'arrange paiiL-James 
Scott and Co.. Radio Engineers. Dunfermline. [0207 SREFFIELD.-The " New Cossor can be heard 

at Hillsboro's Leading Radio Depot, 341, 
Middlewood Rit. [1393 

C055011 Melody Maker Kit 20', completed 22/6. 
balance by easy instalments; any other set or 

equipment supplied on terms.-Write for estimate, 
Oakley, deferred payment specialist; below. 
MONOTONE 3.-The 40 station, 3 valve, single tun-

ing receiver by Allinson; particulars free; com-
plete constructional envelope, 1/2.-Oakley. 43, Carle-

LL-BR Inn  ( SIX, in perfect condition, com[p141e2t1 
e eton Rd.. London, N.7. 

with valves and long and short wave sets of 
coils, in oak cabinet, royalt es paid. wonderful range, 
power and quality; selling because of residence in 
country far front electric mains or recharging facili-
ties; a bargain, £30. or near offer.-Box 8634. elo 
The Wireless World. [1539 
READ and MORRIS. Ltd., for mains sets and vom-

ponents, the mains pioneers in 1924; 28 London 
hospitals are equipped with Read and Morris mains 
set, using no batteries; some of these sets have not 
even required their doors unlocking for over two 
years-just a switch on the wall used, nothing else 
touched. Single sets supply over 800 pairs phones 
and ;rind-speakers. Abroad one of our mains sets' 
functions in a government hospital 600 miles from 
the nearest broadcasting station. 
DEAD and MORRIS. Ltd.-2-valve set for D.C. 
AL mains front £10; A.C. sets from £15. 
DEAD and MORRIS, Ltd.-H.T. eliminators for 
Al, D.C. mains, £4; for ne. mains, £6/10; elimi-
nator traneforiners from 15/-; full wave rectifying 
valves, 10/- 
DEAD and MORRIS. Ltd.-Why use accumulators 
-1-4, if A.C. mains are available? The Longton 
unit is a complete substitute at negligible cost, always 
ready, valve rectifier, no batteries, gives 1.2 amps. 
at 2, 4, or 6 volts, and operates any set; new price, 
£6,' 15. RDEAD and MORRIS, Ltd., for electrolytic eimilen-

sers; we use them, have used them for 3 years, 
liquid and dry; we test them all, but find Longton 
the best, capacity approximately 1.800 MT.. non-
liquid; price 12/6, as used in the famous L.T. unit. 
DEAD and MORRIS, Ltd.. for moving coil loud-
-IL speakers; delivery front etock; also mains-operated 
receivers; and amplifiers for same. Demonstrations 
continually, service always. 
DEAD and MORRIS, Ltd., undertake the design 
-1-11, and construction of any type of radio apparatus. 
We make for the individual and guarantee results. It 
will pay you well to consult us before buying else-
where. 
DEAD and MORRIS, Ltd., have second-hand sets, 
Aar best makes only, at junk prices; Marconi V.2, 
50/-; voice amplifier, 30 -; Burndept Ultra IV, 
with Mark IV tuner, £10, nriginal price £54. 
DEAD and MORR1S, Ltd., 31, Eastcastle St. [facing 
-Lis back of Waring and Gillow'si, Oxford St.. W. 

(1519 

A13 Advertisements for " The Wireless World" 

QUA/ONE WORLD AiVRMIS: . 

/ Improved production methods 
now enable us to offer 

MEGAVOX COILS 
at the following 

REDUCED PRICES. 
B.B.C. 16 -. 5xx 10 6. Base 16. 

STILL ON THE ONLY SPECIFIED FORMERS. 

"PENTODE TWO" 
Coils,7s. set. Panel, 6s. Terminal Strip, 2s. 

NEW COSSOR COILS 
LOW WAVE 10,6 LONG WAVE 12,6 

per pair. 

£1. irdess co 
2 8c 3 Athelstane Mews, 

Stroud Green Road, N-4. 

'Phone: 

Mountview 1695 I 

r TRANSFORMER REPAIR CO., 
Dept. W. 

IL  214, High Street, Colliery Wood, London, S.W.19 4 

Certified 

FIXED 
CONDENSERS 
have been tested by Faraday Retail 
House Laboratories and are fully Prices 
guaranteed for capacity, insula- from 
lion, and voltage tests. Capaeity 
is clearly engraved on the case 
as shown. TRIX Fixed Con-
densers possess real ruby mica Each. 
insulation and copper foil 
built hito Trixite moulded 
cases. Comp:ete wall termin-
als and 
soldering 
tags. 

REPAIRS 
Any make of LI'. Transformer, Loudspeaker 
or headphones repaired and dispatched within 
48 HOURS--TWELIIE MONTHS' GUARANTEE 
with each repair. 4, - Post free. 

Terms fo Trade. 

are 

1 

CHU J. LEVER 
(TIDE) LTD. 

219, Clerkenwell Green. C.C. 
' Phone: Clerkenerell 3014 

Receivers for Sale.-Contd. 
pelfrLit.s New 3-valve Set, fitted with screened grid 

and pentode valves, list £15. • sell 12 guineas; 
new Co-or kit, 7 guinette.-Rusliton, Clatightmi[1483t5., 
St. Belem.  

TTiti:RECEPTITE Co. Speeialise in Building Ite-
velvets to suit Customer's Own Particular Re-

quirements; low prices and quick delivery; every re-
eeiver guaranteed; quotations free. 
WRITE tor lenticular; of Our Standard Range or 
TT Receiver,. which we eau supply from stock; Cates-
f action guaranteed. 
THE REcErfITE Co., I, The Mall, Southgate, N.14. 

11482 
QECOND-HAND Receivers, 1-8 valves perfect' cheap; 
as/ state requirements.-Coutts, Engineers, Morley. 

VERY Powerful 2-v-2 5-valve Receiver, giving f first42 
;lass quality, with range only limited by back-

ground level, 2 fully screened neutralised 11.F. stages 
with " Wireless World " All-wave 4 transformers, anode 
bend rectification with potentiometer control, resist-
ance capacity coupled L.F. stages with output filter 
circuit; demonstration given; complete with 4-volt 
valves and Exide II.T. and L.T. accumulators; £22.-
Oakwood, Penns Lane, Wahuley, Birtningham. [1523 
0-VALVE Burnilept Receiver, complete with valvea, 

Ethovox loud-speaker, 6 volt aceumultor; bar-
gain, first rifler £5 accepted.-Box 8605, c/o The 
Wireless World. (1515 
letcMICHAEL'S 1926 Dimic Four Receiver, valves 
1.11- and batteries, complete, perfect condition,• £16. 
-Colonel Langhorne, Wentworth, Virginia Water. 
Surrey. (1509 
VLSTREE Six, 1926, bigla and low tension bat-

lenes (Oldham), loud-speaker, headphones, 2 
sets of coils (181, complete; £15, or near offer, cast, 
£60.-Arscott, Kensington Gardens, Oswestry. [1524 

BROWNIE 2-valve, nearly new, Mullard valves, 6 
coils; 301-.---71a, Broadway, Cricklewood. [1530 A.J.8. Model Z 2-valve Receiver, with Osram 2- 
volt valves and ;mils, cabinet, as new, perfect 

working order; best offer sceures; deposit system.- 
Box 8635, c/o The Wireless World. [1538 SIMMONDS BROS.-Receivers constructed to any 

published design or to your individual require-
ments, guaranteed, workmanship, repairs, reconstruc-
tions, overhauls, modernisations.-Shireland Rd.. Smeth• 

ETAILS ni a Real Economy in Receiversi96a9r1 e we 
within your grasp-of a service of real economy 

which has stood the acid test of time, and is patron-
ised now by hundreds of ta or fellow readers-at 
home and overseas. W IIEN You Have a Spare Moment, turn to page 

44, column 2; read front the white space; 
it won't take a few moments-and it will pay you. 

[159e. 

L and Power Amplifier, accurately designed and and 
to most modern standards; milliammeter, 

gram-radio switch, Centralab volume control, battery 
deconpling filters on each stage, 4 valves, 1 D.E.5B, 1 
D.E.L.610, 1 D.E.5, 1 L.S.5A, very finest components, 
in perfect condition; seen by aPPointilleat; £12.--
Thomas, 32, Drayton Rd., W. Ealing. [1549 

D.C. Mains Driven 3-valve Receiver, complete with 
valves, Milliard lottil.speaker and accessories, in 

oak pedestal cabinet, 11.C. and dual impedance coup-
lings, kast valve P625; £20 or near offer.-352, Grii151o7tet 
R.I., Birmingham. W IRELESS is a Fascinating Subject, but makes 

heavy demands upon the purses of its devotees. 
For ; se who is determined to keep abreast of the 
tintes, there are always new components to be bought, 
and sets and loud-speakers to be superseded. AT the Same Time, the would-be buyer is often 

deterred from buying because he knows that there 
will be still one more piece of apparatus left on his 
hands, to add to those already in the junk box. 
WE Have Opportunities of disposing of senti obsolete 
TV apparatus to those who are not fortunate enough 

to be able to afford the latest type, and will take 
such apparatus; or components, providing they are in 
saleable condition, in part exchange for any new set, 
loud-speaker or component required. 

ALL We Ask is thrit You should Send Along a List 
of Your Ohl Apparatus, together with your new 

requirements, or, better still, send the apparatus to 
no to inspect, when we will make you a lair offer. IF You Approve of this You can Send Your Remit-

tance for the balance, and we will forward the 
apparatus required; if you have sent your old appara-
tus and you do not approve of our offer, we will return 
carriage paid. 
VellE Principal of this Firm, who has been a pro-

fessional wireless engineer since 1910, and has 
been manager for the Sterling Telephone Co., radio 
expert to the General Electric Co., and Chairman of 
the Technical Committee of the National Association 
of Radio Manufacturers, will willingly give advice to 
those wha are desirous of purchasing apparatus; we are 
entirely unbiased, and will tea-emend the best nu-
paratus lor your particular purpose; you save money 
by having genuine expert advice. 

DON'T Forget We Will Take Your Old Receiver or 
Components in Part Exchange. 

-\VE Will Also Build Any Sets to Specification (Mar. 
cont Ro)alties payable), and instal anywhere in 

the British Isles; sets modernised; send for estimate.-
a. Scientific Development Co., 51, Fishergate, Preston. 
3. Tel..: 1364. (0228 

only accepted from firms we believe to be thoroughly reliable. 
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We announce to-day 

a REDUCTION 
IN PRICES of 
our Radio Products 
because of increased 
output. 

Ask for Particulars. 

Anode 
and 

Filament 
Supply for 

Transmission, 
Reception and 

L.F. Amplification:— 

Public Address Systems, 
Gramophone Amplifiers & 
Band Repeater Equipment. 

M-L Anode Converters, 
Rotary Transformers and 
Motor Generator Sets. 
ROTARY TRANSFORMERS 
Input  12 to 250 v. D.C. 
Output  to 1,000 v. 100 w. 

MOTOR GENERATORS 
Input   A.C. or D.C. 
Output   to 170 w. H.T., or 

80 w. H.T. lte 80 w. L.T. 
Sitent. Ripple-free. Efficient. 

On View: 

MANCHESTER RADIO EXHIBITEN 
Starici N. 19 

M-L MAGNETO SYND. Ltd., 
Radio Dept., COVENTRY 

i'Phone 5001.. 

Receivers for Sale.—Contd. 
PHILIPS Three. new, will demonstrate; flret offer 
1 £11 11.—Janes, 27, Woodberry Grove. Finchley, 
N.12. [1555 T.ESTRON 3-valve Magnificent Cabinet $et, almost 
11-4 new: cost £12, accent £7, including valves and 
coils; perfect order.—Buckingliain, 412, East Park Rd.. 
Leicester. [1579 MARCONI 82 Type 8-valve Receiver, complete with 

valves, ariel, and control box, in use under 2 
months; £45; offers considered.—B. G. Holt. Potters-
miry House, Northampton. [1580 
Q-VALVE Ls-vg Range Receiver, brand new, in 
t.' figured oak cabinet, 280-2,000 metres: £6/10, 
plus royally.—Box 8646, c/u The Wireless World. 

[1591 McCLELLAN, AVERY and SON, radio mechanics, 
supply commercial sets of any make and build 

to order; Radio Press sets to any published specifica-
tion; old sets rebuilt and modernised,' quotation' given 
for specified lists of components; rash, terms, or part 
exchanges; satisfaction guaranteed. Do Von Know that one or the finest Modern 3-valve 

Sels is our Britannia Three? Tremendous volume 
and extreme selectivity; and that we supply this set in 
polished oak or mahogany cabinet, complete with all 
valves, batteries, accumulator, and a first class loud-
speaker, for the price of £10.'10 (royalties extra) ?— 
McClellan Avery and Son, Deverill, Warminster, Wilts. 

11603 
BATTERIES. 

w7 ET fl.T. Batteries.—Parts per dozen : Jars. 214x 
11/2  square. 1/3; sines. lid.; sacs. 1/2 dozen: 

dozen cells (18 volts), complete with bands and 
elertrolyte, 4/3. post 9d.; high efficiency, long life. 
sell-charging, upkeep small; send Gd. for sample unit; 
illustrated buckle free; carriage free orders 10/-; 
write for free list wireless bargains; trade supplied.— 
W Taelor. 57. Studley Rd.. Stockwell. London. (0039 CUES. Accumulator Charging Service.- Collection 

and delivery in 5 mile radius of Croydon; send 
for particular. to Croydon and District Electric Ser-
vier. Dept. W., 98, Cherry Orchard Rd.. Croydon. 

no09 
ATTF.RIES.—Power donleled, rapacity doubled. 

-LP size doubled, hut price halved; these . advantages 
van only be obtain, il by dealing direct with the 
manufacturers, who offer 66-volt double capacity bat• 
teries at 7/6 each 115-volt at I2/- each, all carriage 
paid and delivered against cash With order, or c.o.d.; 
these batteries are guaranteed British throughout am. 
freshly nia -le wIreli ensures pou gettmg 100% life 
and consequent I. efficient. reception; you haven't heart 
perfect reproduct lint il your set lias been le.1 
with a Ford battery, and these can only he obtained 
direct from the work.. of Ford and Co., Ford Battery 
Works, New Rd., Ponders End, Enfield. [1361 W ET II.T. Iteplacensent...—Snes :popped or uncapped!. 

highest glade. NO. 1, 10.1. per doz..; No, 2. 1,9 
per doz.—Soo belmv 
7INCS.—Beet quality (wired`, No. 1. 811. per doz.: 
£4 No. 2, 9,1. per doz.; orders valued .5!. earring, 
paid. otherwise 6d. for postage.—Briti,h Battery Co.. 
.,,rendon In. Watford', Herb.. [0258 BATTERIES Direct, a saving of 407..-60.volt, 6/3: 
-LP 108-volt, 10/11; postage 9,1, and I!. respectivey• 
British througliatit an.1 fully guaranteed; miner and 
treble raparity also stocked - The Johnson Engineering 
Co., Dept W.W. 86. Great Portland St., W.I. [10 ,/' 
A LL Little reed and Under Month 01.1: 2 Crelini ,,, i9 

45-rolt heavy duty batteries, 10. each; 2 P.31.6 
valves, 7/6 each: 1 H.A.H. 0-250 voltmeter. ro.t 
39/-, accept £1.—Tetley, I, Palace Gate, London, W.8. 

[1527 

CHARGERS AND ELIMINATORS. 

RUNBAKEN 1I.T and L.T. Cliarger for A.C. and 
D.C., you may try 14 days.—Arduirk, Munches. 

ter. and 39. Victoria St., London, 8.W.1. [0222 TANTALCII and Lioninin for A.C. Rectifier. ; make 
up your own inexpensive chargers; 1,1110 Print , 

for MT. and L.T. Llamillin electrodes fitted with ter-
minals 2-3 "nips. and 5-8 amps.—Blackwelfs Metal-
lurgieal Works. Ltd.. Liverpool. [9503 ELIMINATOR Kit, cemprising main« transformer, 

full wave output, 200 volts 30 milliamps., 32 
henry choke, 2 4 field. condensers, 500 %ORS, est. 
variable potential divider, valve bolder, 0!50 milli-
ammeter and base board; price £3; other °Wontv at 
slight extra cost; state main, wiltinge when ordering.--
If. Goodwin. Woorleoek Hill, Eletree. 10257 ELEMINALT, Eliminators for A.C. and D.C. Mains. 

to pass 1C0 milliamps., 5 models, the eliminator 
you require for moving coil speakers; write for lists 
and full particulars; trade orders given speeial atten• 
Hon.—Stott. Clare Hill. Huddersfield. (1438 ELEcritourrte Condensera—For these go to the 

specialists. Itea. 1 ai,. M." is, Ltd., 31. East-
east le lit. London. W.I. [1520 , TUNGAB, new, 5-3 amps. 1..T. charger for 230v. A.C. 

mains, perfect; £4/10, or near offer.—Alfred 
Auty. Crown Yard, Ileckniondwike. [1544 

CllARGERSI Patent " Nocost" I..T. battery 
chargtrs; variable 1,4 amp. to 5 angle. D.C., any 

voltage, guaranteed 3 years; 21/- each, eomplete with 
instructions (trade diseount): carriage free.—Robin 
Hood Electrical Co., Sole Makers, Primrose Lane, 
Birmingham. [1356 EKCO 240v. D.C. H.T. Eliminator, as new; 22/6: 

tappings 60v., 120v.—BM/CFA, London, W.C.1. 
[1514 

ClIARGER. A.C., 200 volta, 50 eyries output, 2-6 
volts 6 amps.; 30/..—Jervit, Dryden Rd., Fleet-

wood. (1503 
ereltANSFORMERS, chokes, etc.. guaranteed, wouua 

to any specification; 'phone for quotation.-
Kirby (Wimbledon), Ltd., 72. Merton Rd., Wimble-

_ don, S.W. Tel.: Wimbledon 2814. [8987 

Why 
Hand Calibrated? 

J
r is general knowledge that 
any spring control must vary 
somewhat from its neighbour. 

Consequently the fitting of a 
control spring to an instrument 
whose dial has previously been 
calibrated by machine is at best 
a " hit and miss" method. 

Every instrument bearing Hunt's 
name has been individually 
, calibrated by hand against a 
i laboratory standard. 

Use Hunt's hand calibrated 
measuring instruments to check 
carefully the performance of your 
batteries and your valves. You 
will greatly increase the etHeiene\ 
of your set. 

HUNT'S 
DOUBLE SCALE 
VOLTMETER 
Pocket Type 
2" dial case. 

Wit, Oil, Double Scale Volt-
meter reading from O to 3 

and t to 120 volts you can mes-ure accurately tee soltare 
either of single L.T. sell, a single WT. cell or as entire 
H.T. Battery. There are other models calibrated 0 to 8. 
0 to 120, pocket, switcnboard or Pima types arid there 
are also special high resistance models. May we seed 
you tree our illustrated art No. 110P 

ni.-HUNT, LTD. CROYDON, SURREY 

HELLESEN DRY BATTIBU8S.INSTRUMENTS 
POLYMET MICA & PAPER CONDENSERS 
HAND & CYCLE LAMPS, TORCHES, ETC 

Mention o The Wireless World," when writing to advertisers, will ensure prompt attention. AT4 
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Chargers and Ellminators.-Contd. 
TANTALUM Holds its Own as the Cheapest Reliable 
1- Rectifier, why not try it first? 

LT..."E Prints and Fullest Instructions for Building 
Eliminators for 37/. upwards, or charges for 21/-; 

/- each; parts supplied. 
-"ILECTA Power Transformera. chokes, and (mil-1 

denser« can be relied upon for all mains purposes. 
,I.END Particulars of Your Requirements, we save 
7 ysit Homey and consider no sale complete until 
ae purchaser reports satisfaction.--Savage, 146. 
lishopsgate, London, E.C.2. [1508 
LTAUGHTON, 88, Vyse SL, Birmingham, can now 
• supple all eliminator parts of their own make. 
(TAUGHTON.-Potential 'dividers, wound on Porro-
• lain formers, 6 tappings, 5/6 
VAUGHTON.-Eliminator chokes from 6/6; mains 

transformers from 21/, [1458 ELIMINATOR Kits.-The Cheapest and most efli-
dent for D.C. or A.C.; write or 'phone for full 

articulars and testimonials.-Specialist, 5, Frinton 
Id., N.15. Tottenham 3793. [1564 

FTRANSFORMERS and Chokes for H.T. and L.T. 
Eliminators, and all other wireless requirements. 

ransformers and chokes made to any specification; 
liquides invited.-Chester Bros., 244, Dalston Lane. 
sondon, E.& [1254 

CABINETS. 

ARTCRAFT Mario Cabinets are Britain's Best 
Value; satisfaction guaran eed 4WroltArr Cabinets, made in oak and mahogany; 
from 8/ to £6. 

4ItTCRAFT Cabinets can be made to customers' 
special  designs and sizes; estimates free. 

A LITCRAFT Illustrated Catalogue, post free; write 
sa now. 

A incitAPT Co.. 156. Cherry Orchard ltd., Croydon. 
•Plione 1981 Croydon. [0040 

OABINETs.-First class goods at competitive prices; 
v sold for lists.-tiilbert, Cabinet Maker, Swindon. 

[9833 ThIGBIC'S Cabinets.-Table models in solid oak and 
- mahagany: from 11/6 to 71/- 

.IG"!3 Cabinets, fitted with Radian or Resiston 
 in.ebonite if required. 

T‘I(.13N"S Cabinets.-Pedestal model, with separate 
-Le battery compartment; from 561- to £12. DIGBY'S Cabinets Made to Customers' own De-

signs.. 
T‘IGBY'S Cabinets.-Write for new 16-page art 
- catalogue.-F. Digby, 9, The Oval, Hackney Rd.. 
E.2. 'Phone: Bishopsgate 6453. - [0128 
RA MSEY for Distinctive Cabinets. - Porte ble 

cabinets, cone speaker cabinets, moving coil 
cabinets, radio-gramophone cabinets; rail and inspect.-
Illustrated folder free from F. W. Ramsey . 63, Shaftes-
bury St., London, N.I. Tel.: Clerkenwed 7139. [1315 

ABINETS of Any Description, let us quote you ! 
keen priees.-Freemau mud Johnson, 179a, Deri-

tend, Diminish:nu. (1531 
Q 1'E( IA L Cabinets. -Any design quickly made, 

pedestal cabinets, battery stands, etc.: satisfac-
tion enaninteed.-Reginaki Nichols, Bath Rd. 'Work-
shops, Swinden. (1120 
QtAlefuNItà BROS.-Cabinets for sets and lond• 
k7 speakers in oak and mahogany; your own ideas 
carried out; best materials and worktuanship.-Shireland 
ltd. Sinetbwiek. 19692 

CABINETS for Mystery Receiver In Mahogan y, 
price 18;6; cabinets for cone and moving coil 

speakers. Portable cabinets. leatherette, crocodile, 
lizard, moromo, at competitive prices; cabinets made 
to customers' own designe.-S. A. Storrar, Reliance 
Works. Old l'aradise St., S.E.11. 'Phone : Reliance 
2108. [1563 
ARCE Wireless Cabinets, latest 1929 models, hand. 

sonic .lesign in figured oak, 40in. high, 25I.Sin. 
wide, 171,in. deep, to take your set, batteries, and 
moving coil or cone speaker, removable fret; high grade 
cabinets of superior finish; buy direct from factory and 
save middle men's profits; price 75/-, carriage paid, 
write for illustration.-Thos. Eastham (Dept. 5), Elec-
tric Cabinet Works, Thornton, Blackpool. [1592 
MOVING (/oil Loud-speaker Cabinets, suitable for 

all the leading makes; in polished mahogany 
27/6, in polished oak 26'-; direct from the manufac-
turer on 14 days' approval; satisfaction guaranteed. 
We can save you pounds !-M.C. Cabinet Co., 36. 
Anerley Station ltd., London, 14.E.20. [1587 

COILS, TRANSFORMERS. ETC. 

PENTODE.-Star Engineering. Didsbury, Man-
chestsr are now manufacturing moving coils 

suitable for use with Pentode valves; send for par-
ticulars.-Thone Didsbury 1785. 
B. & J.-All " Wireless World" coils from stock. 1335 

B . & J.-Megavox Three coils; see displayed advert. 

B. & J. Guarantee Every Coil under Money Back 
Conditions. 

B. & J. All-British Super Four Portable, employing 
the 'Milliard eentode valve; £18/10, plus the new 

scale of royalties. 
B. & J. WIRELESS Co.. 2, Athelstane Mews. N.4. 

[0043 
29 COSsOr Melody Maker Coils to Specification: 

abort wave, 15/- pair; long wave, 17/-
91, Fore St.. Edtnonton, N.18. [1331 

COSSOR Melody Maker.-Your 1927 Melody Maker 
is greatly improved in tone and range if you add 

a Ritter II.F. choke; 5/- post free with blue print; 
transformers, chokes, etc., fur eliminators; enquiries 
invited.-Chester Bros., 244, Dalstun Lane, London. 
E.8. [1255 

As5 Advertisements for " The IVtreless 
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100% 
efficiency 
PRICE: 

6'6 
HIGH 

OR 

LOW 

RESIST-
ANCE. 

PRICE; 

6'6 
HIGH 

OR 

LOW 

RESIST-
ACE. 

Look into this new and improved 
" SELECO " moving coil. The 
last word in moving coils pro-
duced by 

B RS 
dseueiwtet• 
ummume RADIO Elimitme 

the leading manufacturers of 
moving coil Loud Speaker Com-
ponents. This new coil has all the 
advantages of the copper strip 
coil described recently in " The 
Wireless World" with many 
entirely new improvements. 
THIS NEW " SELECO " COIL 
IS \VOUND ON A FORMER 
ONLY •003" THICK, yet it is 
positively rigid and truly circular. . 
THIS NEW " SELECO" COIL 
will vastly improve the results 
obtainable from any Moving Coil 
Loud Speaker. 
THIS NEW "SELECO" COIL is light 
end strong. 
THIS NEW "SELECO" COIL is easily 
attached to the cone. 

THIS NEW "SELECO" COIL will 
impart a brilliancy to your reproduction 
that will prove a genuine revelation. 
THIS NEW "SELECO" COIL has no 
equal to-day on the market. 

eae.larlr•IM••••-•••-••••••••• eeeeeeee •Irmr•IlemarMIEFIVI. 

SEND FOR FREE 36 - PAGE 
BOOKLET: " A New Hobby" 

A Postcard will do. 

B AKE Rs 
SethWiete 

RAI)I0giffingmem 
Offices: 

89, SELHURST RD., 
S. NORWOOD, S.E.23. 
Works: 'Always Open) 

42, CHERRY ORCHARD ROAD, 
E. CROYDON. 

and at 
STAND 74 

MANCHESTER RADIO EXHIBITION 

World" 

Coils, Transformers. Etc.-Contd. 
wERRANTI Push-pull Output Transformer, 1:1 
▪ ratio, 15/-; eve intervalve. 4:1. 10/-,-Sandew 
son, Kirkmichael. Galton Rd., Westeliff. 
'LIVERYMAN Cads, exact to specification. 15/- [gets; 
-z-S 2 11.F., complete st at...<1 bases. 63/-; Selection 4, 
',motets, set and bases. 42 /..-Jetinens. 
-LIVERYMAN Coils, approved plug in type, set of 
-a-U 2 low wave am' 2 high Nave, with bases; 72/6.-
Jennens. 
T ITZ Wire (genuine), 27/42, 70 turns. 4/8 ; tubes 
.1-4 and alikapac, 3in.x3Mn. 1/4, 3in.x4in, 1/6, 
7in.x 4in. 2/-.-Jennens. 
'LIVERYMAN Coil ebonite bases. 1!6 each. screens, 

3/-: spacers, groused, with screws, aerial or 
anode, I - all wave, short, 1/-; long, 2/ 6.-Jenneno 
Radio, 30. Chapel St., Birmingham. f 0075 Acco Coils Megavox Three, 2 aerial mils to W.W. 

speeitleidion, 351-, with base; 2 Astatie Anode 
eons tested, 10!-. 

pgNTODE Two, 2 eoibi, 20/- pair; Everyman Futile 
30/- tear. 

AOCO HF'. Choke. 5'-; new Cuissot Melody Maker. 
4 oils, with base.,, 321, 

QEND us Your Etusuiries for Coils for " Wireless 
1,--• World " or any Meer circuits, speeial windings ot 
any type. 
rrHE ALPHA COIL mid COMPONENT. en.. Proapeet 

Works, Hawksley Av., Shed/ten-come and bear the 
wonderful Ilegavox demonstrated. 
vlatitANTI A.F.5C. 0.1'.3C: 50!- pair.-,t,  
▪ Chur, -hi St., St. Peter's, lirstidstuirs. [15 12 

Coils, the standard of excellence,ttlie2 
13-1-• best at Olymp:a leading all the time. 
MEGAVOX Coils and Base, 33/-; screen, 7/6; re. 
«at sistance, 2/-; Two-Range Four, set of coils ready 
for mounting. 67/6; Switch-Over Three, set of coils, 
65/6. 

NEW All-Wave Feu...-. Beret', standard coils; 77/9 
the set. SCREENED Grid Everyman Four.-liiterchangeablr 
long and medium waves, no wiring alterations, 

complete set £4; or LW. coils and bases only, 44/.; 
conversion present coils, 10/6. 
EVERYMAN FOUR Cots; ti.;/- pair. 

LIVERYMAN FOUR Conversion, LW 
bases. with wiripg diagram, 43/3; 

present coils. 9/6 J3 ERCLIF H.F. Choke. spaced air wound, gradu-
ated windings, rovers lo to 2.000 metres; 8/6. 

-DERMAS' Coils for all " Wireless W orld " Receivers. 
afi all popular types in regular production, special 
coils lo your special !Weds. 

1.4 ERCLIP London Depot : -Appleby's, 44, Chapel 
st., W.I. 

SINIMONDS twos.. Shireland ltd., Smethwiek. 
[1258 nOILS. New All-wave Four, Regional Three, A.C. 

V Three, short wave with bases, 351.; long wave 
mils only, 40'-; above are Litz wound, 1,,ng wave 

met guaranteed.-Redgwell New Rd ., Rayne, near 
toils wound with 28 D.C.C., 27Z- per pair; all t[eis5t5e8d 

Braintree, Essex, 
MOVING Coils for Coil Driven Loud-speakers, 
.0-8- wound to customer's requirements; trade en-
quiries invited.-Amalgainated Manufacturers, Aston n Ln R.. Birmingham, 

OR Sale, See eeeee Shand plug-in coils, Istranic, [1N5o8se. 
▪ 35 50 (two) 75 (two) 100; Tangent, Nos. Ise 
two). 200 and 250; the lot, £1/2/6; deposit system. 
-Cookson, Goudtnayes, Swanage.  
TELEPHONY and C.W. Transmitter, made as 
-1. model 100 M amps, in aerial with 140 volts, 
complete with Tis valve; £4/15.- Particulars, F. 
Burdett, Finedon Rd., Irthlingborti'. [1589 DETAILS of a Ideal Economy in Coils are 

within your grasp-of a service of real economy _ 
which has stood the Reid test of time, and is patron-
ised now by hundreds of your fellow readers-at 
heme and overseas, 

W HEN' Yon Have a Spare Moment, turn to page 
44, isilunin 2; read from the white space; 

it won't take a few moments-and it will pay you. 
(1601 

DYNAMOS, ETC. 
LIVERSHED 600-volt D.C. Generator, coupled to 
.1_4 Ih.p. 50-cycle 200-volt motor; first offer over £5.-
5GQ, 5, Pollards Ilill South, Norbury, S.W.16. [1590 

SMALL Petrol Engine, 11/sin. bore, 2in. stroke. 
coupled to 8-volt 6-amp. dynamo, mechanical inlet 

and exhaust valves, automatic lubrication, adjustable 
timing, complete with petrol, oil and water tanks, 
cutout, coil, and switchboard, with meters, perfect 
condition, sacrifice £12/10; Westinghouse rotary con. 
verter, 30-400 volts, input unloaded 1i, amp., as new, 
£4; 30-volt accumulator, 20 amp. actual, £2/10; in 
use 3 months; above seen by appointment.-5010, 38. 
Churchmore Rd., Streatham Vale. [1585 

GRAMOPHONE PICK•UPS, ETC. 

BROWN Pick-up, as new; cost. £4. accept 50/- or 
near offer.-Walker, 20, Pinfold Rd., Streatham. 

(1561 

LOUD-SPEAKERS. 
0013MANS Can Give Prompt Deliiery of ¡loving 
Oath Units; the lowest prices constetent With 

highest possible grade workmanship; list MC3 on re-
quest.-Goodmans, 27, Farringdon St., E.17.4 10089 
TF Yon are in London Call and See Goodmans' 

Coil Drive and Reed Units before purchasing else-
where.-Greelmans. 27. Farringdon St.. E.C.4 (009C 
L>AKER'S SELHURST RADIO.-Write for free 40. 
I-) pee booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. WW1 

coils and 
conversion 

are only accepted from firms we believe to be thc.ouehlv reliable. 
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NEW SMALL 

ANTI-CAPACITY 

SWITCH 

FROM 

4/6 
PRICES 
BELOW. 

The Expert plumps 
for "Utility" 
— he KNOWS! 

You can avoid many of the pitfalls confronting 
the set constructor by relying, as the expert 
does, on the practical nature of "Utility" 
Components. In every case " Utility" Components 
offer you the highest efficiency in an under-
standable form—they compare, so far as design 
and finish go, with the most expensive on the 
market, but they were made for SERVICE first. 
All prices are reasonable and your local Wireless 
Dealer should have a range in stock to show you. 
The makers will be pleased to send a List by 
return post. 

'Utility ' DIALS, 
SWITCHES & 
CONDENSERS 
of Super Quality 

New Switch for Portable & Small Sets 
This switch has been produced in deference to 
numerous enquiries for an efficient article of 
small dimensions. It is little larger than the 
illustration, yet his marked anti-capacitv features. 
The movable contacts are of double nickel silver 
spring—resilient, connection splendid. You can 
mount this switch on panel or baseboard and 
there are special facilities for GANGING. 

PRICES. 

No. W zgo/z t pole change over 4/6 
No. W 190/2 2 pole change over 
No. W 190/3 3 pole change over 6/-
No. W go/4 4 pole change over 7/6 
No. W rgo/5 5 pole change over 9/6 
No. W 190/6 6 pole change over 96 

COMPONENT." 
Made and Guaranteed by 

WILKINS & WRIGHT LTD., 
" Utility " Works, 

HOLYHEAD ROAD, BIRMINGHAM, 
& Sold by good Wireless Dealers everywhere. 

Mention of" The 

Loud -speakers.—Contd. 
A IR-CHROME type Speaker Parts to build the 

•ea. speaker that has taken America by storm eon 
be obtained from Components Production Co., Henley, 
Huddersfield. Send for list. [0130 

COIL Drive tinits from Stock, the usual high 
standard of workmanship associated with the 

name of Goodman,. 27, Farringdon St., E.0.4. [0091 

REED Movemente—Doutple acting reed movements 
specially designed to operate cone and other large 

diaphragms extremely sensitive on small input, yet 
capable of enormous volume with sufficient input; 
will work up to 3ft. cone with ease; no rattle or 
distortion; 27/6 each; fair allowance on Brown A 
earpieces, or Lissenolus and other units in part ex-
change; send stamp for illustrated lists of these and 
senuiless come—Goodman% 27, Farringdon St., E.C.4. 

»PARER'S SELHURST RADIO.—Write for free 4660 
-I-0 page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. (0232 

¡R-CHROME Type Loud-speakers Parts, 
scribed in the AJune 6th issue of this paper, can 

be obtained from Components Production Co., baby, 
Huddersfield. Send for list. [0129 EPOCH.—When better moving coil speakers are built 

they will be called Epoch. EPOCH. Model 66 Employs Super-compared Steel 
Magnet Pot, superior to dynamo steel. 

✓ POCH Moving Coil Now Obtainable with Copper 
Foil„ as recommended by " Wireless World." 

17 POCH Moving Coil Parts are Guaranteed to give 
1:4 the Finest Performance yet possible on any 
speaker. 

-1U 
POCH Moving Coil Parts are Instruments of Pre-
cision; every part interchangeable. EPOCH Moving Coil Parts are the Most Beautifully 
Finished. 

'V POCH Moving Coil Parts are Sold with a Guar-
anteo of Absolute Satisfaction. 

EPOCH Moving Coil Porte—Money refunded within 
10 days if purchaser is not highly delighted. 

"V POCH Moving Coil Parts.—Examine every make 
-1.24 but compare with an. Epoch before parting with 
money. 
"Et POCH ELECTRICAL SOCIETY, Ltd., 53. Grace-
-12A chur.:. St.. E.C.3. Royal 8570. [1495 
-DARER'S SELHURST RADIO—Write for free 40-
.1-.1t page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. ° 

HE New Goodman Junior Reed Movement; [142/366 ;  ;the finest unit, at anywhere near the price, for 

driving rose and other large disc type speakers; this 
unit should not be contused with converted earpieces 
or gramophone attachments; second only in efficiency 
and performance to our double acting reed movement; 
full description in our illustrated lists, free on re-
quest.—Goodtnaus, 27, Farringdon St., E.0.4. [0092 
A IR-CHROME Typi Loud-speakers Give Wonderful 

.LM. Results, and, with the assistance of a screw-
driver and harumer, can be easily built from parts 
supplied by Components Production Co., Hanley, Hud-
dersfield. Send for list. [0151 

VIBRO-SKIN, special leather for fixing the die-
Dhragm of the moving coil loud-speaker; price 

2/6 per piece llin. square. 2/. per piece Sin. square. 
post free, cosh with older; special terms to the trade 
The Alder Leather Co., 3, Southwark St.. 8 E.1. Tel., 

Hop 4448 f0224AKER'S SELHURST RADIO—Write for free 40- - 
Bpage booklet. The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0235 
MOVING Coil Loud-speaker Parts of Quality are 
-1-v-a made and fully guaranteed by Conponents Pro-
duction Co., Henley, Huddersfield. Send for lists. 

[0149 
MAKE Your Coil Driven ar Cone Speaker a Success; 
-MR use the cone paper that speaks for itself.—See 
below. GILBERT Pampas Fibre Cone Paper, light, strong, 

non resonant, pleasant copper brown shade, tonal 
qualities absolutely unequalled, ideal .for use with the 
Blue Spot. Goodman's, or Zampa units, and the 
Liasen or Bull-Phone units; marked and instructions 
for making ordinary or coil driven cones, price 1/9, 
post free.—Gilbert Industries, 519, London ltd., West-
cliff-on-Sea. [1339 
BAKER'S SELHURST RADIO.—Write for free 40- 

page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0234 

ENTOI)E.—Star Engineering. Didsbury, Man-
cheater, are now manufacturing moving coils 

ticulare—Phone: Didebury 1785. 
suitable for use with Pentode valves; send fort113)a3r6 - 

OUTUT Vulvae—The ideal valve fo'r purity output 
 Pto moving coil and other large loud-speakers is 

an A.P. L.S.680; it dissipates 10 watts on 200 II.T, 
and requires only het( the II.T, of the equivalent 3 
electrode—Kindly see Aneloy Products advertisement 
under Valves section. [1380 
WINEST Suspension Leather, for fixing cones to 

moving coil or reed units, as supplied to prin-
cipal makers; V- per sq. It., post free, cash with 
order.—Dilley, 8, Ashby Rd., Essex Rd., London, 
N.1. [1473 BARER'S SELHURST RADIO.—Write for free 40- 

page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts. free. [0237 W RITE for Appointment to Hear My New Loud 

Speaker, which is the only one in existence that 
reproduers naturally; no resonance whatever; one 
type only, one price only.—Colato, 33, Edgware Rd., 
W. [1536 CELESTION Speaker. C12, oak, fully guaranteed, 

in perfect condition, as new, used 3 months only; 
£5/15.—" Essendene," Edward Av., Borden. [1529 

Wireless World," when writing to advertisers, will ensure prompt 

IUNTE 
D.C. & A.0 MAINS 

H.T. ELIMINATORS 
Absolute Reliability I 

Series tappings and chokes in positive and 
negative I.do is the only method to give perfect 
silence and constant output. 
Sent on seven days approval against cash to prove 

our Guarantee of Per-
fect Silence. 

Unit replaced should it 
break down within 12 
months. 
Fail particular. end Klse". 
from your dealer or direct fro". 
DEPT. (211) 

The Idainten Mule. Co., 
128, Portland Rd.. Rove, Sussex 

"COLL ENT ;;Freict s 
Over 100,000 in use! 
Specially designed in correct proportion 
to give that essential rigid support to 
panel., an matter how heavily loaded 
with componenta. Made or stout geode 
sheet bno, with tinned Hsieh. Strong 
and light. P.h.tags :1.1. extra. 
i. H. COLLEYT MFG, 00., 

60,.Pentonville Road, 
LONDON, N.1. 

Polar ‘Voleon' Condenser 
for Reaction Control 

Used in the 

1929 Cossor Melody Maker 
EANITYAOYIIRED BY 

WINGROVE & ROGERS LTD., LIVERPOOL 

ricerm 
MIDGET LOG 
CONDENSER 
FOR PORTABLES. 

-0005 5/-
SMALL, LIGHT, 
HIGHLY EFFICIENT. 

Span when opensiinekes. Depth 2inehes. Weight doze. 

NORMAN HUNTLY, 
35, Clerkenwell Green, LONDON, E.C.1. 

'Phone: Clerkenteell 4 400. 

'F‘Weé\Bâilatiitlicr / • —„„,„ 

W I leL----DA 
(THE ec.er IN THE wc,r1r) 

JO LIM STREIT. MUSTIER SQUARE, IONLION.W.L2. Preeme ted...1*.• OffIe»001.1, 
OPEN TILL. 7P.M. 
mane mg otg CALSLOOIIL 
POSTA. Pe. /Olt 10 CALLI91 

EARN MONEY AT HOME. 
You can earn money at home in whole or spare time 
writing Show Cards for us. No canvassing. We train 
you by post by our new simple method and furnish the 
Outfit free. We supply both men and women with 
steady work at home, no matter where you live, and 
pay you cash for all work completed each week, under 
our legal guarantee. Full particulars and booklet free. 
Write at once or call. 

SHOW CARD SERVICE, HITCHIN. 

attention. Al() 
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Manchester 
Radio 

Exhib:tion 
IN flu. rourtre.y 
Am., A'. V Mel. 

The famous "CENTREX." 
A remarkable advance in Moving Coil Speaker Design. 
Correct tensioning and centring a•sured with minimum 
of trouble by the use of a separate member, supported 
on special springs, adjustable by wing nuts. POT 
STAND is of unique and exceptionally sturdy design, 
incorporating our famous Pot Centring feature. Sold 
separately for use with any Pot up to v diameter. 
Price of STAND AND FRAME 32 6. 

Complete 
Bronze Cast. 

27 6 

Patented. 

Deteare of 
infringing 
àubstilutes. 

The P.G.3 Double Acting Reed Unit. 
An instrument of prxision manufacture, fmr-pole, 
adjustable, ultra-sensitive, handles huge volume and 
gives remarkably pure and undistorted reproduction. 

C27FARRINGDONST.LONDON.E.C4 
Telephone: City 4472.  

OODMAN  

The BROWNIE 
'POPULAR" Transformer 

THE Brownie ' Popular 
has been designed to 

meet the public demand for 
a general purpose trans-
former giving really good reproduction suitable 
for inclusion in home-constructed sets. 
The remarkable results obtained on these 
" Popular " transformers are made possible by 
very careful attention to the windings and 
preparation of the core. The magnetic field 
is composed of speci21 laminations of the 
softest iron procurable, and the accuracy of 
the windings on their moulded bobbins gives 
a resonance and reproduction unequalled by 
transformers costing twice the price. • 

Ile BROWNIE WIRELESS COMPANY (G.B.), LTD., 
Dept. 22, Nelson St, Works, London, N.W.1 

A 1 7 Advertisements for " The 

Loud .speakers.—Contd. 
'DROWN 15 Guinea Super Q Speaker, new and in 
-LA perfect condition; £10 or nearest offer.-W. 
Clewer. 33, Edenhurst Rd., Stockport. [1505 BAKER'S SELHURST RAD10.-WrIte for free 40- 
-ILA page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0239 
R.4 Magnavox, only used on •t ce, 6-volt ,s amp, 1 

week oil, guaranteed perfect; deposit system; 
£6/10.-Warrick, 16, Bert lier Rd., Ifornehiuch, Essex. 

[1526 
110.T.H. R.E. Moving Coil Speaker Unit. permanent 
.1-1 magnet, low resistance, new and perfect; bargain, 
£4, 10; private.-Fair, 158, Kingston Rd, Staines, 
Middlesex. [1521 

FOR Sale. Expotenlial folding born, as described 
" Wirele.s World." Novetol,r 23rd, romplete 

with Brown U.G.A. unit; £5 or nearest offe,-; wonder-
ful tone and output.-11tunutond, 1, Strattoru st., Nun-
eaton, Warwickshire. [1506 
BAKER'S SELIIURST RADIO-Write for free 40- 

page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts. free. 

£3.-Jervis, Dryden ltd., Fleet wood. y. [ O  2 
ELESperfect: TION £5/12;6 Mo.lel. mahogany, 

[1504 

V°RTEXION Moving Coil Speaker Parts, any volt-
age. pots supplied, wound or unwound, guaran-

teed.-Kirby (Wimbledon), Ltd., 72, Met ton Rd.. 
Wimbledon. S.W Tel. • Wimbledon 2814. 

OUR Old Loud-speaker Taken in l'art Paginent t  t• for the Latest .ype, see on, advert. uneer column 
Receivers for SU le.-Stientitic Development Co.,1 5217, 
Fishergate. Preston. 02 
BAKER'S SELHURST ttAD10.-Write for free 40- 

page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts, free. [0238 
VAUGHTON. 88, Vyse St., Birmingham, have now 
• produced a new model moving coil speaker coin-
Ve for £3/10. 

AUGHTON'S Can Now Supply the Complete 
Moving Coil Speaker, with stand, wound for 

any voltage. 
VAUGHTON Sreakers Have no Equal fer Perfect 
• Reproduction, and are fully guaranteed. VAUGHTON'S Will Supply any Parts separately at 

lowest prices; quotations on request. 
AUGHTON.-220-volt model, complete wi 

th stand,  ,• black enamelled. £3/15; 6-volt, £3/10 [1456 

-DECO Oxidised Silver Rosehowl Speaker, as new: 
le cost. £5/1716, take £2/10 or near offer.-
Mitchell, 10, Hilton Av., Bradford, Yorks. [1577 

£515 Amplion Speaker AU6. oak, as new; 
£2/7/6.-Gotalman, 19, Wards Road East, 

Seven Kings, Essex. [1574 
BAKER'S SELIIURST RADIO-Write for free 40. 

page booklet, The New Hobby, full of intormation 
for moving coil speaker enthusiasts, free. E POCH. [0240 

E POCH. 
E POCH. 
EPOCH Moving Coil Parts, all models.-Trade en-

quirks must be addressed to the manulaeturers, 
Epoch Radio Manufacturing Co., ltd., 53, Gracechurch 
St. (1st floor). 'Phone Royal 4135. [1496 
A VOID Diaphragm Resonance.-Lomass taper is 
Li- ideal for moving coil and reed driven cones; 
price 1/6 per Flkeet, post free, 3 for 3/6; special 
sizes to order; trade enquiries solicited. -Hector W. 
Westwood, Sound Reproduction Specialist. 176, 
Station Rd.. Wylde Green, Birmingham. (15 
 76£14 Cone. sell £9; M.C. 6v.. cost £6, 

• sell £3.-2-31, Saltley Rd., Birmingham. [1575 BAKER'S SELHURST RADIO-Write tor free 40- 
-1-1, page booklet, The New Hobby, full of information 
for moving coil speaker enthusiasts. free. 

ETAILS of a Real Economy  in Loud-speakers are ee 
- within your grasp-id a service of real economy 
which has stood the acid test of time, and k patron-
ised now by hundreds ot your fellow readers-at 
home and overseas. 

W HEN You Have a Spare Moment, turn to page 
44. column 2; read f  tht whist spat s, 

it won't take a few moments-and it will pay you. 
[1600 G-VOLT Moving Coil Speaker. including transformer; 

cost £7, accept £a 10.-M. C., 58, Balminton 
Rd.. Clapham South, S.W.12. [1568 
AAMPLION A.R.39 Straight Horn, 17 O; also 

Brown 11.4, 2216; both excellent condit Mi. -Dun-
ham. 54. Romford Rd., London. E.15. [1557 

BAKER'S SE1,11171tST RAD10.-Write for free 40- 
page booklet, The New Hobby, full of infrrmation 

for moving coil speaker enthusiasts, free. 
 F0233ICON Coil-drive Speaker Outfit: and Cm oponMen2t3s3 ,, 

the lighted cone-unit ever produced wills rearrow 
gap and special centring device, give greatest efficiency 
with meagre field current. windings for 6-volt s or 
mains, the Alton design definitely supersedes most 
other makes, and challenges comparison; send for list. 
-Rushton, 50. Humber Rd., Wolverhampton. [1556 
W ESTERN }Zone Loud-speaker; £3; perfect condi-

t neh beck, " St oneleigh," Eaton Rd., 
Sutton. [1597 

VALVES. 
ENTODE.-Star Engineering, DIdsbury, Man-

chester, are now manufacturing movies; coils 
suitable for use with Pentode valves; send for Par-
tieulars.-'Ptione Didsbury 1785. 
MARCONI D.E.L.610, 5/-; 2 P.M 6, 12.'-; 2 rB1131r3;71- 
.LVA dept H512, 10!-; 3 P.31.5X. 166; P.M.256, 7'6. - 
48/- the lot; 3 171.11.3B, 12!-; 2 1 i.E.3, 8:-; .96, 41-; 
20/- the lot; 15 valves, 651-.-Jim Drunrile5re2e8. 
Portadown. 

Wireless World" are only accepted from firms we believe 

FIELLESEN 
DRY BATTERIES 

MY MONEY 
SAVER 

OME time ago I went to my 
kl Dealer in a state of per-
plexity. Edwards used H.T. 
Accumulators, and swore by 
them; Ridley on the other 
hand pinned his faith to a 
Mains Unit. Both of them 
were inclined to be superior 
when meeting me. 
" Let me give you some dis-
interested advice, Sir," said 
my Dealer when I appealed to 
him. " The H.T. Dry Battery is 
still the best solution to the 
H.T. Supply problem, pro-
vided you use a really first class 
Battery. I always recommend 
Hellesen, because I know of no 
other Battery which gives such 
consistently fine results." 
I took his advice and a large 
Hellesen home with me. And 
since that time neither Edwards 
nor Ridley have shown any 
inclination to discuss the 
matter. I wonder why ? 

*1928 Reduced Prices. 
Standard Capacity. 

"Wiray" 9 volt Grid Bias Type.... 2/-
"Vt irin" to volt H.T. Type   10/6 
"Wirup" 99 volt H.T. Type   181-
%Also' " tog volt H.T. Type   20/. 

Treble Capacity. 

"Kolin" to volt H.T. 1 )'pe   19; - 
Kolup" 99 volt H.T. Type 32/6 

Your Dealer Stocks them. 

SUPREME 
for 27 years. 

HUNTS 
HELLESEN DRY BATTERIES • INSTRUMENMS 

POLYMET MICA te PAPER CONDENSE 
HAND te CYCLE LAMPS, TORCHES, ETC 

A. II. IIUN'T, LTD., CROYDON, SURREY. 

to be thoroughly reliable. 
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"WALKED AWAY" from 
12 OTHERS AT THE WILSON PHONO-

GRAPHIC DEMONSTRATION. 

The outputs of 
" Radielle 
Eliminators are 
go tranteed to 
be in accordance 
with published 
graphs. 

Prices: 
Inclu-
sive of we 
Royalty 
from 'n 

£3 15 
to 

£34 10 0 iso 
com-
plete. 
Cata-
logue 
W. W.14 
sot on 

requst. 

T:e 
Rsdielle 
Coy. 
Ltd., 
18a, 

Raver-
stock 

Chalk 
Farm, 
N.W.3. 

Tele-
phone 
Ramp-
dead 
1934. 

200 

190 

•40 

1.10 

.20 

ELIMINATORS H.T. 
gemmummunummumme mom 
memmummummummum I um 

Iligliii::::: lbeigNe um a 
inimmu. Mann» m 
mummiummilmu"."""'"" imm 
mum» BB 0 BB UM .....m... • 
UNIMMWM BB ell B 101111rnalaMMUZ 
mainummummemmummummumm 
m7 nomm MM £1 UU UMMIMINBBIIMIM 
min Impummemmium 

1 

»mug a Immummommummum 
IRMMM M. MUMMEOUNIMMBRZMB 
IIMUMMB' a MOIMMUMBROMMUM 
BUMNBUDDPME3IfflIMMIIMEMMMUM 
ifflumummumummumumm MM e MM um 
immummimmummumm MM gm M 

.IO U MUMMUMUMBRUMMUMMUMBRemel 
.4 ta as 20 

• 

22 e ai re so u e se u 40 
MA 

Model MA. 
Inclusive of 
Royalty a n d 
complete wiC1 
''Prtellps 508 ̀ • 
valve E7 17 

R s.11ELLE FOR HEsuLers 

EASE 

WITH 
EFFICIENCY 

ONE 
DIAL 

CONTROL 
ONLY. 

AUTOMATIC IN ACTION. 

NO LOOSE LEADS. 

A really well-designed Iuner giving excellen t results 
over a range of zoo to boo metres and moo to 
2000 metres 

WITH FULL IIISTRUCTIONS 
and 

WIRING DIAGRAM. 

NORTHERN 
SCIENTIFIC INDUSTRIES, 
91, VICTORY ROAD, BLACKPOOL. 

Valves. —Contd. 
ITALVES.-1 Cossor 410, 11.F., new, 61.: 1 Ediswan 
• 410, H.F., 51-; 1 Marconi DES, H.F.. 6 volt, 
3/-.—C. Lucas, 10, Alderville Rd., }Milani. A.."- Four Electrode Valves [1545 

ABE Used by "The Wireless World" becanse they 
offer definite advantages, slob as a power ampli-

fier for concert ball work, which only requires 60 
volts H.T. 

Four Electrode Valses 

EQUIRE Half the H.T. Needed for three electrode 
valves; the money saved in one year on three 

H.T. batteries pays for an A.P. valve. 
A .P. Four Electrode Valves 

ARE a Very Comprehensive Range, and include n 
type for evyry position; they ran be used ill 

conjunction with existing three electrode valve.; 
they do not necessitate alteration to set wiring et 
require special batteries. 
A .P. Four Electrode Valves 

INCLUDE the Ideal Super Output Valve, 1..5.680, 
which dissipatee 10 watts at only 200 HT—hall 

the usual voltage, g •'=3 0, mu=3.0, R,=1.000 ohms; 
the valve is perfect for big amplifiers and low power 
transmitters. • A."-Four Electrode Valves 
INCLUDE the rnique Triple Purpose Al' 412 

Screen Grid, with it. ampliention of 110; for 
non-neutralised 11.F. amplification, improved anode 
bend detection (see its exceptionally sharp charac-
teristic) and super KC. L.F amplification. 

THE A.P. Screen Grid is a Suluirb Valve for ben 
Reinnrtz and Hartley Circuits; it is ay good 

as two valves, and admirably makes up for the alw,mt 
ay. stage; the valve has the advantage of a standard 
4-pin base. 
THREE Days' Approval. 

W E are so sure of A.P. Valves that we will send 
you the type required on 3 clear days' approval 

against rash order, and will accept risk in transit. 
WRITE To-day for Full Data of the A.P. Family. 

A NELOY PRODUCTS. 36, Hindinans Rd., E. 
1-3 .• Dulwich, London, S.E.22. 'Phone::New Co-., 
4074. [1379 

WIRE. 
VAUGHTON'S, 88, Vise St.. Birmingham. ran 
• supply any size or kind of wire you may require. 

[1457 

COMPONENTS ETC., FOR SALE. 

BELLING-LEE Panel Fittings are designed to give 
an expert finish to any lionie-eonstructed set; 

catalogue post free. --Belling and Lee, Ltd.. Queensway 
Works. Ponders End Middlesex. [0018 

IORAM° Triple Gang Condenser, £2; Camden 
Triple gang condenser, £1/5; Igraine twin gang 

condensik £115. 

Eti(),NITE Cuttings, all usable pieces. 711). parcel; 
476, post paid.—James Scott and Co., Radio 

Engineers. Dunfermline 10223 
oRYST AL Reception at its Best by using Crystal 

Combination, prov, patent; price 1/6 with calm 
able hints; agents wanted. Crystal, 2, Sydney Ter 
race, Lancastes. [9753 BURNDEPT New Goods (deleted from catalogue).— 
3-, Crystal detectors, 1/6; vernier dials, ratio 7 to 
1, 4/11; geared 2-way and 3-way coil holders, 4/11; 
transformers, 5/11; rheostats. 1.4 ohms, for 1 to 3 
valve.s, 1/3- low loss .0002 anode condensers, 2/11 
each: concert coils (set of 4), 5/6; short wave coil. 
(set of 4), 5/6; separate coils: SI, 9d.; 82, 1/..; 83, 
1/6; sizes 300. 400, 500, 2/6; postage paid on 5/. 
orders.—Rodwell, 14, Railway Approach, London 
Midge. [0208 nOMPOSENTS for Any Set Sent Anywhere—Con' 

sult F. D. Armitage, 12, St. Domingo Grove, 
Everton, Liverpool. [9923 

Screens are manufactured for all radio mega-
-11-4 tine circuits, highly polished. lacquered, and 
frilled to specification; Chummy 4, 16/6; Inceptor, 
3,; standard screening boxes, 12/6; post free; trade 
enquiries.—Lock-Atkinson Wireless, 107, Bolsover St.. 
W.I. Fitzroy 1223. [1534 
CYLANITE—The New Panel Covering. 

C YLANITE improves the appearance of any 

C YLANITE can be fixed to any existing set. 

C YLANITE can be used to cover panel screens. 

CYLANITE enables 3-ply panels to be used. 

C YLANITE lessens the cost of your set. 

rtYLANITE costs only 2/ rs r sq. foot 16 sq. inches 
%.-/ for 1.1.1 nYLAN1TE samples and particulars post free from 

Marsh and Wright Royal Arcade. Weymouth. 
[1253 PARTS for Marconi Two 5625 Set, also Igranie 6-valve 

superhet. kit, half prices; Kelvin laboratory 
ainmeter, 8 shunts, £6/10; Tinsley reflecting galvano-
meter, £4; Foster pyrometer, £7; short range Wheat-
stone bridge. £2; all perfect, half catalogue prices; new 
Amplion power valves, 6v. 0.25a.. cost 22/6, 4/6 each; 
ditto 6v., 0.09a. resistance capacity, 4/,—Barker. 57, 
Sedgley ltd. West, Tipton, Staffs. [1542 

Look 
for the 

NEW 
21./e 
Cabinet 

Complete with 
Aluminium Panel 
 AT  

STAND No. 108 
(in the Gallery) 

MANCHESTER 
RADIO EXHIBITION 

Makers— 

RITHERDON elt CO., Ltd 
North Bridge Mill, Deansgate, 

BOLTON 

COILS for NEW COSSOR 3. 
Guaranteed super efficiency and ready to fit Costar 
holders. Qtick delivery. 225-600, pair 15 

900-2000, 17 - pair. 

For MULLARD MASTER 3 
as illustrated, all ranges from 

19 metres-3500 mcves. 
19 metres-1000, 7,1 each • 
1000-2000, 8/6: 1000-201X; 
special, 10,8 (compound 

primary, see liad. 

Bases as shown or cross pin. 

These coils are best for all 
Reinartz type circuits. 

LISTS free. Trade supplied. EClI D. DESIGN 723544. 

POSTLETHWAITE Bros., Kinver, Stourbridge. 
Coil specialists since 1922 

Cut your nrsunt from 

D.M. SQUARE SKINS 
the best diaphragm mounts for 

COIL DRIVEN LOUD SPEAKERS 
Selected skin specially dressed — thin, uniform 
textured, supple and evenly elastic. Non-resonant 
and non-perishable. 
Specially recommended by" The Wireless World" in 
their article on Coil Dr-ven Load Speakers. Sept. 28th. 

9 ins. square. 2,6 post free. 

GEORGE & CO. 
Makers of loather 'or ail wireless purpose.. 

21A NOEL ST., LONDON, W.I. 

Mention of " The IVireless World," when writing to advertisers, will ensure prompt attentron. AIN 
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he Wonderful "ZAMPA" 

Recieved with 

enthusiasm 

at 

OLYMPIA 

and 

MANCHESTER 

The "ZAMPA" 
loving Coll Loudspeaker 
he " Zampa" is not just e Lit of parts, it is a 
.mpletely assembled unit, scientifically and 
madly constructed, which gives absolutely 
Dural, crisp and clean reproduction. 
work off 6-volt accumulator or Tr:ckle PRICES. 

larger from A.C. Mains, including step 
M - 

er Es 17 6 n Transformer . 

l'RMANENT-AGNET TYPE, includ- £9 10 0 g step-down Transformer 

is Model is guaranteed not to lose its magnetism. It 
It give volume approximately equal to an ordinary cone 
'raker from the same input. and can be worked direct 
f any standard set. 

Zampa" Regenerative Aerial Tuner 
excellent Tuner designed to meet the requirements of 

te Home Constructor. The method of reaction ensures 
:rfect balance and smooth and efficient control 13'6 
yen thewhole wave band (a yo 2,001) metres). Price , 

lUR NEW CHASSIS FOR CONE UNITS. 
ou can mount any type of Cone Unit on this 
:hassis. Save time and labour, and secure greatly 
riproved results from your speaker. Shown 
n Stand 87, New Hall, Manchester Exhibition. 

M C WIRELESS CO., 
Vhite Horse Place, Market St., Wellingborough. 

GOOD NEWS 
A FULL SIZED SENIOR 

MOVING COIL SPEAKER 
AT LESS THAN A JUNIOR PRICE. 

£2 - 10 - 
£2 - 15 - 

- 6 Volts 
- Mains 

The same volume and purity of reproduc-
tion as our other model. Skilful de-
signing and modern production 
methods have made this price possible. 

The " Pentode Two" described in last 
week's issue of " The Wireless World " 
will provide ample power to drive this 
model. 

I ' 

£4-6-0 
(-) Volts. 

£4-15-0 
Mains. 

PORTER 
1 WELLOWGATE, GRIMSBY. 

Components. Etc.. for Sale.— Contd. TWO Colvcrn Master Three Coils and Base, 10,-; 
1 R.I. resistance capacity cnupler, 12/6; 1 Climax 

B.F. choke. 4:6; 2 Burton vernier 'Dais. 7/6; 2 P..M.3 
valves. 10i-.-Hodges, 46, Clouds Hill Rd., St. George. 
Bristol. [1541 

SUPERSONIC Unit. (MILL used «ne week, high, low 1,-.3 wave oseillators. ,lamper, £4; Sarees8 frame aerial. 
£1.-Box 8630. cr o The Wireless World. [1517 

EXPERIMENTER Giving Up has for sale following. 
practically unused : alullard transformer. 19/6; 

British General transformer, 14'-; Celestion pick-up, 
65'-; Celestino C12 loud-speaker. £5/10; Cyldon triple 
gang, 45/-; 3 Cylcion log, 0.0005. 9/6 each; H.T. 
eliminator, D.C.. £6.-Box 8633, c/o The Wireless 
florid. [1532 

FltETTED Fronts /or Loud-speakers, 14in. Lyre pat-
tern. 1/9. polished 2/3; speaker cabinets, 14in., 

7/-, polished 9!-; gold tinsel, first quality, It- square 
foot; loud-speakers, 14M. cabinet, with Blue Spot cone 
unit. £1/716; special bargain, wood cut to aire for 
141,,, speaker cabinet, including fretted front. in 
mahogany, 3/11; special paper for tame making, 9.1.-
Warrick, 16, Berther Rd.. ilornchurch, Essex. [1525 
LARGE Amplion Mahogany Horn, cost £8/18. also 

Marconiphone Ideal transformer, 4.1; £5.-M., 21, 
Coningham Rd., Goldhawk Rd., Shepherd's Bush. 

D511 FERRANTI Push-pull Transformers. A.F.5C. 0.P.3C, 
Marconi Ideal choke, Dubilier K.L.G. emdenser, 

0.0005 slow motion, all very little used; accept 55/-, 
or nearest offer.-Box 8576, elo The IVireleas florid. 

L AW Super Chokes are precision wound w th latest [1501 

duo wire, eliminating possibility of short cir-
cuited turns, 50 lii 3,000 metres, suitable for any cir-
cuit; model A 5/-, B 3/6, post free; trade enquiries.- - 
Lock-Atkinson Wireless, 107, Bolsover St., W. I. Fitz-
my 1223. (1533 

LAROSTAT. ClarOstat. ClarOstat. ClarOstat. 

HAVE You Received your Free Copy of the New 
20-page ClarOstat Booklet, descriptive of the en-

tire range of these wonderful variable resistars/ If 
not, drop a postcard to-day to Claude Lyons, Ltd. 76, 
Oldhall St., Liverpool. mentioning Wireless World. 
ITOLUME Control ClarOstat. range practically zero 
7 to 500,000 ohms; for volume and/or tone control; 

for reaction control; for screen-grid voltage control; 
for all anode-fed schemes: for improved R.C. coupled 
amplifiers, etc.; only 8/6, post tree, from Lyons.-
Address below. GRID Leak ClarOstat, rango i, megohm to 10 meg-

ohms; the only really reliable variable grid leak; 
try it entirely on approval; 8/6, post free, or at any 
good dealers; guaranteed by Lyons.-See belcw. STANDARD ClarOstat, rating 18 watts; the perfect 

eliminator control for eliminators having outputs 
up to 300 volts; as used by five of the leadinr British 
firms manufacturing A.C. and D.C. eliminatma; prices 
Irmo 9/- to 10/6; information from Lyons.--Address 
below. 
'DOWER ClarOstats, rating 35-40 watts; for use in 
1 the most powerful eliminators; will carry 100 mA, 
comfortably; for the control of filament groups in 
large power amplifiers; for insertion in series with 
the primary of rectifier transformers for input volt-
age regulation, etc.; full details in the new 20-page 
ClarOstat Booklet now being mailed free by Lyons.-
See below for address. TABEE Type ClarOstats provide distant control of 

volume or tone, or both at once; an sccessory 
¡or table, bedside, or fireside use; 13/6 at all dealers, 
or post free, in case of difficulty, from Lyons. 
raUPLEX ClarOstat, the latest ClarOstat; two Clar0-

stets in onel A voltage dividing arrangetient for 
eliminators, giving one fixed and two variable tap-
pings; each section carries 15-18 watts; send to Lyons 
for details; only 13/6, at all good dealers, or post free, 
in case of difficulty.-See below. CLAROSTATS have recently been specified by Wire-

less World, Modern Wireless, Wireless Magazine, 
Wireless Constructor, English and Amateur Mecha-
nics, Popular Radio, Radio Broadcast, Q.S.T., Radio 
News, etc.; specified by T.C.C. in their new elimin-
ator booklet; exclusively specified by W. James in his 
new book on metal rectifiers; specified by Mr. .1. II. 
Reyner, B.Sc., for his new all-battery A.C. eliminator 
unit; specified for four different sets in the new 
Evening Chronicle Wireless Guide, by Redid«, the 
famous North Country expert, etc., etc.; soda popu-
larity moist infer a good product! 
oLAROSTAT. ClarOstat. ClarOstat. ClarOstat. 

ClarOstat.-Send for new 20-page booklet, 
crammed full of astonishingly useful eliminator in-
formation, etc., to-day; it is free; just send a P.C. 
and mention Wireless World.-Send to Claude Lyons, 
Ltd., 76, Oldhall St., Liverpool. riLAROSTATS.—See the entire range at tie Man-

chester Radio Exhibition, Stand 13; remember 
Stand 13-the ClarOstat stand; we shall ha,a3 some 
extremely interesting exhibits for the amateur, quite 
apart from our ClarOstat display, such as Piere electric 
oscillators, a new dynamic speaker, something new in 
eliminators, a new type of super efficient rectifier for 
A.C.. II.T. eliminators, new power transformers, a 
show of G.R. precision laboratory instruments as sold 
by us to most of the leading radio and electrical manu-
facturers, something new in the way of powerful 
amplifiers, a new Yeceiver of startling design and per-
formance which has been occupying one wing of our 
laboratory for nearly twelve months, etc., etc.; do 
not fail to see Stand 13 (same number and same 
position as last year), alancliesler Radio Extibition; 
we hope to meet all the real amateurs, also the brass. 
pounders, there; Stand 13.-Claude Lyons, Ltd. 76, 
Oldhall St., Liverpool. [1368 

Hunt's 
Polymet. 

THIS is the name given to a range of 
A. radio components which has already 
achieved a considerable popularity 
amongst constructors. 

LOW COST. 

We are particularly fortunate in having 
special facilities whereby we can offer 
you these components at prices which 
represent a very substantial saving. 

HIGH QUALITY. 
The quality of Hunt's Polymet is vouched 
for by the fact that they are made by the 
largest firm in the world to specialise 
exclusively in the manufacture of radio 
components. For example, this firm 
turned out during the 1927-8 season 

40,000 Mica Condensers daily! 

WIDE RANGE. 
Hunt's Polymet embraces a wide range 
of components and we will gladly send 
you our price list on request. Here are 
some typical products and their prices. 
Compare them and see what you save. 

POSTAGE STAMP MICA CONDENSERS 
(left above) 

'0001 to '0001 mfd., each 1 - 
'001 to '003 mid., each 1 3 
004, 16. '1105 6.2 -. 26 

Fitted Grid Leak Clip...2'1 extra  

MOULDED BAKELITE MICA CONDENSERS 
(right above) 

'0001 to *000.1 mid 1 6 
'00i to'004 mfd  
wee 26 

Fitted Grid Leak Clips. 3d extol.  

MIDGET MOULDED BAKELITE 
(centre above) 

0001 to '0001 mfd., each   10d 
•001. each  1 - '002. ea, .1 2 

R.C.C. UNIT 
(INTERCHANGEABLE CONDENSER & LEAKS) 

(top above) 
I meg. 100,000 ohm i and '000 mica, or 
2 inegs. 250,000 ohms and '006 mica. 

66 each.  

ONE PLUG (COMPLETE WITH WIRE TAGs) 
(bottom above) 
14 each. 

A. H. HUNT LTD., CROYDON, SURREY. 

MILE= DRY BATTERIES .INSTRUMENTS 
POLYP= MICA & PAPER CONDENSERS 
HAND & CYCLE LAMPS, TORCHES, ETC 

Adverii.semcnis 1.(,r 1 he Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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RADIO 

G. R. laYONS Ten 
AMATEUR.BAND 
WAVEMETER 

Designed to specifically cater 
for very accurate measure— 
ment of frequency at Amateur 

Transmitting Stations. 
Covers 5-10-20-40 and 80 meter 

Bands with a Guaranteed Accuracy 
of .1 of 1°. 

Satisfies the Washington 
and Brussels International 

Radiotelegraphic Conven-

tion recommendations. 

As reviewed in 
Wireless World " r7/ 10/28. 

Complete Catalogue free on request. 

7x 6. 1/3 
8x 6, 114 
0 x 8. 211 
0 x 9, 2/4 
2 x 10, 3/. 
4x 12, 4/. 
4x 7, 2/7 
6X 8, 3/2 
8x 7, 3/2 

Post Free. 
Money Bee, 
Guarantee. 
Merger Test 
Infinity. BRITISH & BEST 

9x 6. 1/7 
11 x 2/3 
112X 8, 2/6 
12 x 9, 2/10 
14x 10, 3/5 
16 x 9, 3/5 
21 x 7, 3/7 
24x 7, 4/. 
Aria. thick 

7 horoughly 
Recommended 
for the Cosser 

«mead), maker" 
(21n<7' Panel 3/7) 

ham* ma to am/ On. Can. write or 'photo Clerktnuoail 
it 63 for vuolallona. Samples and Fria« poa b.« le Trod. 

(rogtonut Co., (1)sept.W.) 10,809th 84., Miorgata, LG.! 
Henry Smith, 199, Arilaby Rd., Hull. L. H 

lielyar, 82, Chamberlin Rd., Norwich. A. Stredwlek A Co., 27 
The Mkt., Chatham. Boynton Co. , Ltd. 73. Stafford St., Sham 

Mention 

Components. Etc.. tot Side.—Contd. 

STORRY Bargains.—£2/2 Amplion loud-speakers,cabinet type, 25/-; blue spot cone units, 19/6; 

later model, with adjuster, 23/-; reliable pocket volt-
meters. In case, double reading. 6/6; tested and guar-
anteed; post paid.—Storrys. Ltd., 143-5, Eastbank St.. 
Southport [1270 
A MPLION A.C.5, dark oak, 50/-; Curtis superhet. 
11. unit, long and short oscillators, 3 B5 valves, lot 
40/-; 2 B11 valves, 15/-.—Wallis, 62, Endlesham Rd.. 
s.W.12. [1500 
'VERRANTI Push-pull Transformers, A.F.5C and 

0.P.3C. 35/-; 2 P.M.256, 15/-; R.I. coupling 
unit, 7/6; P.51.6, 5/-; P.M.5X. 5!-; all nearly new. 
-Childe, 228, Ro dhay Rd., Leeds. (1499 
MARCONI Transformer. 6 to 1, and Eureka 2nd 
IVA. stage. 7/6 each; Formo, 3 to 1. 5/-,• Polar re-
sistance units, 1st and 2nd stage, 4/- each; Calvero 
Reinartz coals, B.B.C. and Daventry, also screens, 5/6 
each; Liasen 2-way coil holder, 2/-; Dubilier 100,000 
resistance, 2/3; D.P.D.T. switch Linen, 2/-; Dubilier 
coupling resistance, 4/6; potentiometer, 400 ohms 
Igranic. 1/6; P.111.1, P.M.IA, P.M.5X, B.T.H.B.4, 5/6 
,ach.—Sherrdtt, Station House. Stone. Staffs. [1295 
Tpr ADIO HOUSE, HUDDERSFIELD, Issues reliability 
IA wireless guide; copy sent post free. RADIO HOUSE, HUDDERSFIELD.—Double scale 

voltmeter, 0/6. 0/120: 5/6. 
1-) ADM HOUSE, HUDDERSFIELD.—For all adver-

tised components of various makes; trade en-
quiries solicited.—J. II. Taylor and Co.. 15. Radio 
House. Macaulay SL, Huddersfield. 10028 
W IRELESS Apparatus anti Parts, large selection.— 

Frith, 6, Cambridge Rd., Crosby, Liverpool. 
[1510 

A 

E 

Y 5, 
1X7HOM a Few People Swear At—but most people 
00 swear by. 
N ow You Know W.io It Is t 

A PPLEBV S —flu. originators of square deal radio 
part exchange. 

NUMBER Forty-los r. 

TN Chapel St.. by Edgware Rd., in the County of 
London, N.W. I APPI.F.BVS. opposite Edgware Rd, Metropolitan 
Station, Chapel St. 

N UMBER Forty-lour.. 

w HY Not Join the Economy Brigade? Buy by part. 
exchange! You are safe with it at Appleby's, 

the Senior Hendee. 
A PPLEBIUS are Within a Few Hours of you. ready 

to give you good servire. They are on band--
and a known quantity. One, two and four years 
ahead is exciting. Reviewing two years ago is re-
markably interesting. Appleby's are 364 days behind 
a year ahead—which is important. They are here 
right now—with a few hours to spare. BRIEFLY -here is our service; simple, straightfor-

ward, fair. A not-too-dull brochure, more fully 
descriptive, will be sent to you, immediately, on re-
quest. W E Supply Practically all the Leading Lines of 

Radio Apparatus, at current. list prices, and 
make no carriage charges, except on accumulators 
and batteries and exceptionally bulky articles. 
TN Part Exchange We Will Taye Any Component 
1 or Loultepeaker l with exceptions as below), for 
which you have no further use; to make fair offers 
we must see tlic material; on receipt of a parcel, which 
must contain a list of contents, and naine of sender, 
we will send our offer, wh'eli is as allowance from 
an order for new requirements totalling not less than 
twice the allowance, anti not less than 10/- cash 
plus allowance—but it is fair. In the unlikely event 
of no agreement being reached, we will return your 
material carriage paid; you need have little fear, for 
our returns in this respect have always been below 
one per cent. 
rrIIE Following Cannot be Accepted lu Part Ex-
1 change : —Old type, round roil screens, variable grid 
leaks, basket coils, panel valve holders, crystal de-
tectors, variometers, dual condensers. plug-in ILF. 
barrel transformers, variable contlenseis of the old 
straight capacity pattern. old type valves, or any com-
ponent, wherein the winding has been burnt out, or 
to which damage has occurred to render it unfit for 
further use. 
9111E Above Terms Exist, that fair offers may be an 
-IL economical possibility and a sound standard 
maintained; particular points of question are eluci-
dated in a little folder, " The Ins and Outs of the 
Outs and Ins"; a ropy, post free on request. Shortly, 
we are making a special addition to this service, anti 
an addition based on the votes of over five hundred 
customers. Keep a look out for it—it may interest you. SCI—join up. and send your parcel atoll; please 

best to give you satisfaction. Get your "Ins and 
Outs" for reference. 
A PPLEBY'S, specialists In and originators of square 

.L-1. deal part exchange by mail.—Number Forty-four. 
in Chapel St., Marylebone, London, N.W.1. [1602 

of '' The ¡l'ire less World." when writing to advertisers, will ensure prompt 

You could reach that screw with 

7hr 

AT*LANTA. 
SCREW-DRIVER 

Patent Ne. 194410 119211. 

tira Special Wireless Model 
with three box sp s (as .. illustrated) for 2, 4 and 6 B.A. 3/ 
nuts. These fit on the fiat of 
the blade and are excellen( tito sct 
for nuts in awkward places. 

Mechanic's Electrician', 
Model Model 

du 

No. I (5n 1.6 with insulated han-
dle of Bakelite. 

No.2 (7.1") 21— No. 1(8') .. 4 — 
No. 3(8}-) 2 6 No.2 (r) .. 46 

Post free at list prices. 

The Blade Never Slips 
out of the screw slot, the handle 
remains stationary in the palm 
of the's& ,d, turning is ettected by 
fingers on the knurledring below. 

Nothing to go wrong. 
Ask our desler or send in), to 
ATALANTA (I tept. Q), 
1-3, Brixton Road London, S.W.9. 

Photo, Brixton 2110. 

I 
FLASH-
LIGTS d I 

RADIO 
THIS PROFITABLE 
BUSINESS TO-DAY 

CAWLEY 
Send for NETT 
Wholesale Lists. 

FLASH LAMP AND 
RADIO SPECIALIST, 

14, PETER STREET, ST. HELENS, LANCS. 
••••••••••••••••.•••••••••••••• 

The ETA 
VERA VOX 

Our new Model, embodying all that has 
proved to be best in MOVING COIL 
SPEAKER design 

Write for particulars now. 

ETA TOOL Co., 70 itje Asylum St., Leicester. 

pack well to avoid breakage. We will do our 

attention. 9.30 
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EASIEST TO ERECT 

" C .arnage 
'P 

. 
Paid 

STEEL MASTS 
26 .  'Faperng (rom Ir din. to U'. In 3 sections. CARRIAGE PAIL) 1 0/- 

3 4". 'iroaprèinAgRiftioAbiL.'i't'iXdriba: 15/-
42". tlo.aprnAgRifrrloAreceIc;-A 21 
Being the actual manufacturera rue price, are so r.o. 
them similar Imixtm, and include Steel Tubes with Mast Rine,. 
amide gultanised stranded Stay Wire. Pulley. Pool, Re•t. 
galvanised Stay Postmerc and necessary bolte, and inetnuithin. 
for erecting. NOTE.—C.P. Masts will not blow down. 26ft. 
hoe 12 ,du3, : 34ft. 16 stays, and 42ft. 20 stays. 

HALYARDS. Best Manila, will not rot. Soft.. 
13; 100ft., 23. AERIAL WIRE. Pure copper 
2 strand, 28  , 100ft., 26. Special ANTI-
RUST PAINT. Sufficient for I Mast, 1 -. 

MONEY REFUNDED IN FULL IF 

NOT COMPLETELY SATISFIED. 

Extra for carriage to Scotland. Ireland and Channel 
Islands, 3 6 per mast. 

C.P. MAST CO., Biggin Hill, Kent. STEEL SUNNINGVALE AVE., 

BETTER CONNECTIONS 
I NI PROVED APPEARANCE 

AND BEST RESULTS 
BY USING 

KON tACT 
COLOURED CONNECTING WIRE 

ONE 10ft. COIL (IN ENVELOPE) 8d. 
FOUR 5ft. COILS (IN CARTON) 1/6 

COLOURS  

RED. BLUE, YELLOW, GREEN, WHITE and 
BLACK.  

PROPRIETORS :— 
BRISTOL WIRELESS CO., LTD., 

QUEEN'S ROAD, BRISTOL. 

Ashton Perfect Aerial Spreaders 
[have revolutionised Wireless reception. 

A2 I Ad uertisemen Is for The 

Components, Etc. for Sale.—Contd. 
VOUR Old Components Taken in Part Payment 

for Latest Type; see our advert, in column 
Receivers for Sale.—Selentille Development Co.. 51, 
vi%liere%te. Presten. (0228 PARMEKO Power Transformer, 200•250v., output 

170+170v., 50 mA., and U5. 35/-, cost 52/6; 
D.E.11.210, 5/-• D.E.P.215, 6/-' all practically new; 
unused D.E.P.610, 8:-.—Wilmshurst, 4, Enniore Gar-
dens, S.W.14. [1551 

cLAREMONT WIRELESS Co.—Polished oak cabinet 
speakers, giving wonderful tone and stupendous 

volume; 27/6; ,trade enquiries invited. 
PLAREMONT WIRELESS Co.—Cone spec kern, ar-

tistically fretted front, perfect tone and volume; 
16/11. 
CILAREMONT WIRELESS Co.-2-valve loud-speaker 
•—'sets, complete, 5 guineas; 3-valve, 7 guineas; 
royalties extra. CLAREMONT WIRELESS Co.—Beautiful tme port. 

able gramophones, new metal diaphragm sound 
box, etc.; 28/6. 
riLAREMONT WIRELESS Co. Builds Sets to Any 

Specified Design. 

CLAREMONT WIRELESS Co. will Call anti Inspect 
Your Set and Advise You Free in Bristol. CLAREMONT WIRELESS Co. will Procure and 
Despatch Any Component same day an order 

is received. 

CLAREMONT WIRELESS Co.—All above goods 
sent carriage paltd—Claremont Wireless Co., 68. 

Clarement Rd., Bristol. [1476 

TAKEN in Exchange. as new, PH 32 henry choke, 
with guarantee, 10/6: A.F.3, 16/-; Marconi 2-7 to 

1, 16/-; Igranic Parent S.L.F. 0.0005, with gdarantee, 
18/6 type, 12/6; 4 Exide D.T.G., in one lot, 10/6, 
perfect; R.I. R.C.C. unit, model B, 10/6; Dimic coil 
and base broadcast, 6/6; 2 Eureka Kilocycle 0.0005, 
6/6 each; 2 Clydon dual 0.0005, 10.6 er.ch; oak 
cabinets, 18x7, own stock, 15/6 each; 0.0001 Ormond 
reaction condensers, 3/6; Lewcos 6-pin aerial, with 
base, 3/.•, Watmel choke, 3/-; Gambrell erns, 3/-: 
Dubilier Rec. unit, 5/-; Silvertown telephone trans-
former, 5/-; H.T.N. valves, 3/-; Ormond S.L.F., 17/6 
type, 0.00035, 8/6; A.F.5, 26/-; Dubilier Toroids, high 
and low. 17/. pair, perfect. —O. A. Ryan, The Bargain 
Man, 182, Kennington Rd., London. All post. free. 

(1562 FERRANTI Triple Range Voltmeter, new, .37/-; 
ranti milliammeter, 20 mA., 25/-; varions other 

components; write for appointment —Morris, 58, Step-
ney Green I)vellings, El, [1552 POT Magnets.—One wound, 6v. lamp, 1 rnwound, 

,,jdn. gaps, 30/- anti 201-; 2 D.E.P.215, f/. each: 
1 D.E.6, 4i-; 120v. Exide, 2.5 amp-hour, 25'-; 1 A.F.4 
Ferranti, 7 i-; lot.—Williams, 71, Ileney Rd.. 

[1553 
-WHAT More Do You Want ?—The Matlock Radio 
VI' Manufacturers can supply the components for 
any " Wireless World" circuit, build, overhaul, or 
repair your set, and guarantee results; expert staff 
who specialise in " Wireless World" sets, Megavox, 
Pentode Two, anti Everyman Sets. 
raEMONSTRATIONS by Appointment; hear the 

Megavox, the set that excels. • THB MATLOCK RADIO MANITFACTURERS. 
Matlock House, Woodberry Grove, Finclilly, N.12. 

'Phone: Finchley 2837. [1554 
rr\VO BER. Valves 1 ',fixer valve. 1 Dee, 2 B.E. 

valves, sundry parts, H.T. accumulattors, Exides 
and others, L.T. 2 v. 50; offers. exchanges; wanted, 
4hivre..Cossdr H F. 0.1.—Mooreroft, Hathersage, Derby-
, [1598 HYDE PARE GARAGE will despatch cod, wire-

less componsnits for any published circuit the 
vaine day or ordered, or will build any set to your 
own requirements; shwt waves a speriality.-1a, Lan-
caster Gate., W.2. Tel.: Padd, 8988. 

00DMAN'S Double-acting Reed Movement, [1155/9-4 ;; 
Ideal 6 1 transformer, 12/6; Crescent ball-

bearing tons arm, new, 15/-; Polar variable con-
densers, precision, 2/6; triple•gang, with :nica se-
parators, 51-.—Marks, 49, Muswell Hill Rd., N.I. 

[1588 
ivo Reasonable Offer Refused.-1 new screered base-
.1.1 board, complete with triple-gang condenser with 
wave trap, coil holders, 2 Pares screened vae,e 
holders, broadcast band coils for 1928 Solodyne by 
Peto Scott, 1 Burndept 1928 5-valve portable com-
plete, 1 second-hand D.C. eliminator, just been over-
hauled by makers. Atlas, 1 Blue Spot Ideal model 
66K loud-s,ieaker unit, new, 1 oak cabinet by Maker-
import, suitable for the above Solodyne or gramo-
radio set; the top boards are already fitted with 3 
valve holders and holes ready drilled for condensers 
and tuner, also fitted with a single gramophone motor; 
all above guaranteed to be new, except the Atlas 
eliminator; " Wireless World" deposit. —Hargreaves. 
18, Lakefield PIsse, Llanelly. [1584 
VENEER Wood Paler converts a margarine box 
V into an oak cabinet; how, by covering with real 
oak the thickness of paper; only glue and scissors 
required; don't scrap that ruined ebonite panel, cover 
it with wood veneer paper, indistinguishable from oak 
°edam° it is real oak. 20in.x3Oin., 81. sheet; one 
dozen sheets, 7/6.—Burtenshaw, 13, Hillsboro Terrace. 
Ilfracombe. [1583 AMPLION Radiolux Loud.speaker, senior model, 

oak, £3; Goodman's P.G.3 unit, £1; a so com-
ponents el b.valve set, with push-pull output, first 
rlass components, including valves; send stamp for 
list.—Hunter, 12, Erskine St., Dundee. 

Pick-up, 27/6; Ferranti A.F.3, 16/-: Sterling 
G/Lig 1 v. . amplifier, 10/-; Marconi 8625, 12/6: 
P M.2. 6/-; P.M.1, P.M.!, L.P., P.M.5, B.T.H. 
B4, 5/- each; all as new.-9, Waldron's Moor, King's 3 
Heath. Birmingham. 

Wireless World" are only accepted front firms we believe 

EPOCH 
MOVING COIL SPEAKER PARTS 

The Hit of the Season. 
The New Junior 

5(:)/- complete. 
First showing at Manchester Exhibition, 

Stand 103. 
Epoch Model 66 at shown above is the finest 
"Senior" in the world. pike ES: 7: 6. 

(Illustration of the Junior not yet ready.) 
"él «it dealer, and Irmer 

EPOCH ELECTRICAL SOCIETY LTD. 
53, GRACECHURCH ST., LONDON E.C.3. 

'Ph en": Royal 
F oil met irrila re on application. 

Trade Enquiries must he addressed to the Manufacturers, 
Sporn Radio Mfg. Co. Ltd., Room 1), 53, Gracticaurc3 

ttreet, London, E.C.3.) 

SILENT 
ELIMINATORS 

The secret of obtaining powerful, silent, 
and enduring results frond the H.T. or L.T. 
Eliminator you are about to build depends 
entirely upon the right selection of its 
component parts. 

Success with SUPRECISION Power trans-
formers and chokes is a guaranteed certainty. 
Specify thcsn and you follow the lead of 
thousands of satisfied Customers. 

flow to build your men Eliminator inexpensirely la 
explained in the new Ile, PM. Any output obtain. 
.0,1e front S vatio to 505 volts. 

Write, 'phone or ran, 

F. C. HEAYBERD 8t CO. 
8/9, Talbot Court, Eastcheap, E.C. 3. 

rOne ',ulnae from Monument Underground Station, 

to be thoroughly reliable. 



reek., 

46 ADVERTISEMENTS. 

7,.,-Jrzerdr , 74r.r.r,orry-

THE WIRELESS WORLD 

••• 

OCTOBER 31ST, /928. 

Components. Etc., for Sale.—Contd. 

R.I. Tuner and .001 Sterling Blow Motion Variable 
Condenser, as new; 30/- the pair.—H. Goodwin. 

87, Newton St., Macclesfield. [1582 
MIERRAN',1 A.F.50 and 0.P.3C, brand new, in 
J. original packing, £2/5; 1 D.E.5, 1 D.E.5B, 2 
D.E.5A, 1 S.P.5513. 1 Cosiest. R.C.610, 4/- each the 
lot, 5/- each eeparately; specially made oak cabinet, 
3ft. Sin, high. 13in. deep, for 21x8 panel, double 
doors, fall front top, £3/10, cost £9; 2 6-volt bat-
teries, Exide and Peto Radford, 30/- each.—Steen. 8, 
Hereford Rd., Harrogate. [1571 
VERRAi.TI A.F.4 Transformer, 8/6; Mollard 

P.M.256, 8/6; Marconi L.S.5A, 17/6, both new, 
in boxes; 3 D.E.R.s, 2/6 each.—Francis, " Milford 
Lodge,' Park Crescent, Southend-on-Sea. [1547 
MIXIDE 80 volt W.J., new, and hydrometer, £1; 
JA Amplion pick-up, 2 '5/-• folded exponential horn, 
as described in " Wirelees World," wonderful results 
on any unit, 30/-.—Orpin, 31, Westbourne Gardens. 
W.2. [1672 

SELHURST Moving Coil Speaker, permanent mag-
net, 65/-• Igranic short-wave kit, 15-40 and 30-

70 metres cods, 40/-, like new; Hunt's 0-20 moving 
coil milliammeter, 15/-; 3 Cyldon Log variable con-
densers. 8/ each; 2 Britimax L.F. chokes, 6/- each; 
2 neutrtlising condensers, 3/6 2; 2 P.M.5, 1 D.E.8 
L.F., 5/6 each; Cossor 610 S.P.. 6/6; 3 R5V, 5/.-
lot; 2 .0003 variable condensers, 4/-; all excellent 
condiQ tion.-4, Cobden St., Peterborough. [1567 

UICK Disposal Sale.—Government 2-valve C.W. 
transmitters. with valves, £2; Sterling 2-valve 

power amplifiers, list mice £11 with royalty, our 
price 45/, royalty paid, bargain; Radio Communica-
tion Co.'s local oscillators. up to 20,000 metres, 25/-, 
a real bargain; the same company's 6-valve amplifiers, 
35/-, a quick sale price ' 1 Burndept 4-valve Etho-
phone receiver, vith valves and coils, shop soiled. 
£6/10; the above are sent carriage forward; limited 
number of British naval 4-volt R valves at 2/-, post 
free; cash with order.—J. B. Humphreys and Co., 
Wireless Telegraph Engineers, 23, College Hill, Cannon 
St., London, E.C.4. [1566 

BLUE Spot Cone Loud-speaker, 27/6; Marroniphone 
Ideal 4 to 1, also 8 to 1 and Ferranti 0.P.3C, 

12/6 each; 2 L.S.5 A's, brand new, 12/6 each; P.M.6. 
P.M.5X, 5/-; 2 Cylden .0005 drum control condensers, 
12/6 each; 2 .0005 illuminated dial geared condensers, 
12/6 each; Colvern selector, .001, 7/6; Igranic and 
Marconi volume controls. 3/6 each; 'plink vernier 
rheostat, 2/-; ditto, with potentiometer, 4/-; 6-pin 
coil and base, 4/-; A.C. ' receiver coils, 15/-.—John 
Milford, 14, Eccles Old Rd., Pendleton, Manchester. 

[1546 

SURPLUS Components, Including H.T., L.T. accumu-lators, H.F., L.F. transfermers, condensers, 
valves, chokes, leaks switches, resistances, etc.; even-
ings.-10e, Villa St., IValworth, S.E.17. [1548 

fl 
AIGH'S Mail Order Supply Service.—Immediate 
delivery : New Cosset- Melody Maker kits, post-

age and c.o.d, charges paid. £7/15; Megavox Three, 
Pentoue Two, valves, components, metal screens, coils 
and panels ready drilled, Pya differential. 2mfd. T.C.C. 
metal cased condensers; no substitutes; if you fail 
elsewhere try us for satisfaction; we are expert radio 
engineers and Britoih Valve Manufacturers' Associa-
tion dealers.—Haigh's, 121. Gordon Rd., Ealing, W.13. 

[1550 

MISCELLANEOUS. 
LEXANDER BLACK, The Wireless Doctor. will 

2-2. call (London and Home Counties) and cure your 
set; sets installed, maintained, und brought UP to 
date; moving roil speaker, gramophone pick-ups, and 
H.T. eliminators demonstrated by appointment. —2a, 
Woodville Grove, N.16 Sloane 5105, or Clissold 3687. 

[7891 
VAST Payments.—We supply, by easy payments, 
..1L4 components, accessories and seta, all! make: 10% 
down, balance spread over 10 months.—Send list of 
requirements to London Radio Supply Co., 11, Oat 

Lane. London E.C.2.dr1.11.E.S. Accumulator Charging Service.—Collection 
‘.." and delivery in 5 mile radius of Croydon; send 
for particulars to Croydon and District Electric Ser-
vice, Dept. X.. 98, Cherry Orchard Rd., Croydon. 

QCOTT SESSIONS and Co., Great Britain's RI.12100 
Doctors.—Oftleially approved by Radio Society of 

Great Britain and Wireless League. 
QCOTT SESSIONS.—Your set repaired, rebuilt or 

remodernised; A.C.3. Magnavox 3. etc,, constructed 
with your components, or parts supplied; guaranteed 
workmanship. SCOTT SESSIONS.—Send set: immediate quotation for 

modernising, ete.; engineers cent all parts Loudon. 
—'Phone: Mountriew d424. Scott Sessions and Co., 
Flalliwiek Parade, Mumwell Hill, N.10. [1362 

QIIEFF1ELD.—W. G. Kennings-Kilbourn, F.B.11.1.. 
M.R.S.G.B., will be pleased to give advice on any 

troublesome set. Specialist in all mains, receivers, 
moving coil speakers, battery eliminators. Accumu-
lators charged —341, Middlewood ltd. (1394 

STEEL Aerial Masts, 8/9: why not remove that 
wooden pole before the winter comes; 20ft. for 8/9, 

28f t. 11/9, 36ft. 17/-; in sections, complete with wire 
stem eye and joining bolts,—Particulare from Selmor 
:Room 42), 29, Paternoster Row. E.C.4. City 3112. 

S1LVER Plating nt Home.—With my new invern1t4i8o4n. you ran redly eilver plate brass taps, meddle, 
brooches, coins, vases, rods, watch chains, door knobs, 
cutlery, cycle fittings, and a thousand other metal 
articles in every home; trial will convince; liberal 
outfit 1.16.—Spaho, 2, Sydney Terrace, Lancaster. [9752 

Mention of " The Wireless World," 

WIRELESS DRY BATTERIES 
cMctde by 

BRITISH BATTERY CO. L.11D 
YOU DO GET FULL VALUE 

11.,. doz. Carriage raid 
1 doz.=54 VOLTS. 

from B. B. C. 
Batteries. 

Reliability 

with ultimate 

economy too. 

No. 1W 41 volt Bat-
teries—Standard Pocket 
Lamp Size. Patent 
Spiral Wire Terminals 
and Wander Plug Sock-
ets. Permanent connec-
tions without soldering. 
Illustration shows bow to 
connect in series. Build 
up the voltage you nee...d. 

NO. 8W Super Capacity 
Type 41 volts. Capacity 
tour times t)at of No. 1W 

14 6 doz. 

THE B.B.C. SERVICE BATTERY 
Sr to tolls 7,8 Sz loo so//s 12 9 

Tapped «era *ix robs. 
Oldaiiialele from all Duster, or direct from - 
B Clarenden Road, 

ritish D at tery Co, B I WATFORD, HERTS. 

RELIABILITY 
WIRELESS GUIDE 

Send tor ..ew Edition 0e. 7999. It's 
FREE. See also specimen range 
of Good values in bliscellaneous 
Columns. 

Trade supplied. 

4, 4.J• H • TAY LO R tr CO. 
R...wo House 

MAcAu LAY Dr. HUDDERSFIELD 

ASSEMoLED 
IN NEW AND NOVEL! 

The Talent - DORIC" Cabinet is really h,gh. 
class and superbly finished. Unique sectional 
construction allowing it to be assembled in a fag 
minutes without tae aid of nails or screws. 

MINUTES Perfectly rigid when assembled, forming • 
cabinet fit for the housing of tne mort costly 
radio fem. Packs flat in card box when sent by 

tru-D Y U Post, thus muu— mising risk ol damage. 
OWN CABINET Cabinets to suit any circait. 
FRENCH POLISHED MAHOGANY OR OAK WITH 

HINGED LIDS. 

PRICES—Loose Base 
Board included : 
Panel Derth Price 
Int7" 7 21 i-net 18"x7" Ir 30/-net 
163:7" x 9' 27/6 ,,21 5 7' 33/.- 

I Panel Depth Price 

Postage II- extra. Cash with order or C.O.D. 
Other sizes at proportionate prices. 

Trade enquiries Quotations given for 
welcomed. Special Cabinets. 

MANUFACTURED ONLY BY 
Thomas O'Brien Ltd., slam st., smi st., Liverpool. 

Miscellaneous.—Contd. 
eENTODE.-Star Engineering, Didsbnry. Tits 

chester, are now manufacturing moving co 
suitable for use with Pentode valves; send for pi 
ticulars.—Thone: Didebury 1785. [13. 
JOUR Old Apparatus Taken in Part helm 

tor Latest Type; mee our advert, in coiun 
Receivers for Sale.—Scientifie Development Co. 5 
Fishergate. l'reston 102: 
/TIDE Greatest Boon and Saving Proposition ev. 
J. offered in L.T. and H.T., costing from 6/- year) 
for 108 volts H.T. (not from mains), ideal for pewees 
sets; send 'M. stamped addressed envelope for fu 
particulars.—C. Johnstone, Rodsley St. Works, Los 
don, S.E.1. [159 
" UNGINEEILLNIG OPPORTUNITIES."--This Is 

book you nnwt not miss; it contain, blither 
articles by l'rof. A. M. Low, our employment supe 
intendent, etc., obeys how to pase A.M.I.Meeh.E 
A.M.I.C.E., A.M.I.A.E., A.M.I.E.E., Metric.' C. an 
G ., G.P.O. examinations, and outlined over 60 horn 
study courses in all branches of engineering; send fc 
free copy to-shy (state subject or examination): ir 
alone guarantee no pass, no fee.—British Institute e 
Engineerilryyechnology, 87, Shakespeare Houk, 
Leicester Loudun. [115 
1VECESS Once Again Mothers Invention.—Th 
-LI long felt requirement of a well known writer ca 
radio mattew led to 'his developing Log-Labels, b: 
means of which, with the greatest simplicity and what 
ever your set, you may record any station you Lea 
and find it again with the minimum of trouble; appre 
native users say "A set without Log-Labels is as use 
teen as would be a work of reference without an index" 
eend for 50 packet, 1/2, post iree.—Craven, 14, Stool 
Av., Wembley. (154f 

PATENT AGENTS. 
PATENTS and Trade Marks, British and foreign.— 

Gee and Co. (11. T. P. Gee, Member R.S.G.B. 
and A.M.I.R.E.), 51-52, Chancery Lane. London, W.C.2. 
'Phone: Holborn 1.525. (0001 
litREE.—Inventor's Guide on Patents.—Chatwin. 

253 IW.), Gray's Inn Rd., London. W.C. [1158 

K"u'S PATENT AGENCY, Ltd. (B. T. King, 
Registered Patent Agent, (LB., U.S., and Can.). 

—Free advice handbook and consultations - 40 years' 
references.-146a, Queen Victoria St., Loudon, E.C.4. 

[0002 

REPAIRS. 
LEXANDER BLACK, the wireless doctor. Sets 

h-V. repaired and modernised.—Details under Ntis-
cellancous. 19991 
rrwEcvE Months' Guarantee Accompanies All Our 
-4- Repairs: any make of L.F. transformer, head-
phones, or loud-speaker repaired and despatched within 
48 hours; 4/-, poet free; don't discard if buint out; 
termn to trade.—Tranefornier Repair Co. iDept. 
214. Biel, St. Colliers Wood, S.W.19. [0011 

REPAIRS Returned Post Free, and to ensure midis-
tartlet' send lemithance after approval of saute.— 

Leeds Wireless Repair Service 
T OUD-SPEAKEILS, headphones, rewound to any re-
2-4 sistance and remagnetised, 3/-; transformers re-
wound, 4/-; sets con,tructed and overhauled, work 
guaranteed.—Leeds Wireless Repair Service, 5, Boston 
Pliwe, Green Rd.. Leeds. [1159 
IYAUGHTON.—Send your loud-speaker and head. 
V phone repairs to us; we have every appliance 
used in the manufacture of these instruments actually 
at work in our own factory, so can give every satisfac-
tion; headphones and loud-speakers repaired, 4/-.— 
Vaughton, 88, Vyse St.. Birmingham. [1604 G1JARANTEED Repairs by Experts.—Loud-speakers, 

headphones. pick-ups. any make or type reweund, 
remagnetised and adjusted, post free, 4/-; L.P. trans-
formers and chokes rewound from 4/-, post free.— 
Howell, 42, Fotheringham Rd., Enfield, Middlesex. 

(1560 

WANTED. 
IXTANTED. cone speaker, Celestino preferred, also 
Tv D.C. high tension eliniinator, 230 mains.—Luke, 

37. Mansfield Rd. Ilford, Essex. [1522 
VICCO 3-valve 240v. A.C. Mains Receiver, or similar 
-LA set.—BM/CFA, London, W.C.1. [1513 
Te ROWE Q Type Loud-speaker, 2,000 ohms, wanted. 

—Wortharn Blake, Whetstone, London, N.20. 
[1569 

EXCHANGE. 
PART Exchange. best offers made without seeing 
-11- materiel; special consideration given to customers 
own reasonable terins.—G. A Rya'', 182, Kennington 
ltd., Londou. [1260 YOUR Old Apparatus Taken In Part Payment 

for Latest Type; roe our advert. Is column 
Receivers for Sale.—Scientific Development Co., 51, 
Fiehergate. Preston. (0230 

AGENCIES. 

AGENTS Wanted, to sell late.t radio prodnets.— 
Write K. Foot, 26, New Bd., E.4. [1518 

SITUATIONS VACANT. 

W ANTED. expert wireless technician, to 811 re. 
sponsible pœdtion, first class experience essential. 

—Write, stating age, experience and salary required, 
Box 3, do Knights, 55, Chancery Lane, W.C.2. [0259 REPRESErrATIr with good conneetion among 

the important radio firms, wanted, to sell on MR-
inifelon high clasa aluminium panels and cabinet*. 
—Write Box 8575, do The Wireless World. [1507 

when writing to advertisers, will ensure Prompt attention A22 
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Situations Vacant.—Contd. 
IRELESS.—Smart junior, teehnical knowledge, 
must show exceptional nbility fault finding, re-

ag; no application considered unless giving full 
touters previous wireless employment, age, and wane 
ired.—Radio Service Co., Buxton. [1502 

EQUIR EH for New • Factory Producing High 
Grade Portable Wireless Receivers sind Eleetrie 

lo tiramophonee, thoroughly competent foreman-
hank., with up to date practical knowledge, and able 
direct, with initiative for producing new ideas; 
'reasite position for the right man; experimenter., 
want. d.—Write, giving fullest particulars of ex-

ence and salary required, to Box 8573, c:o The 
'elms World. [1497 

ill/I:LESS Operating Appointnieuts Assured; 
short qualifying courses. day, evening; fees par-

, after appointutent for Wording etudents; Morse 
res.—Manager, Wireless School, 21, Manor Gardens, 
don. N.7. North 3694. [1399 

/ANTED, young man, 18-19, preferably one who 
has had mechanical and electrical course nt a 

technic or similar Institute, capable after train-
to undertage testing of electrieal apparatus in a 
ka in North London; to an energetic, capable, 

liard working youth every encouragement and 
anca will be given.—Reply fully, stating age, ex-
Lance, and salary required to Box 8647, c/o The 
West World. [1596 

Situations Vacant.—Contd, 

RADIO Engineer, able to organise and progress 
manufacture of components and sets, of proved 

ability to obtain maximum production, good technical 
man preferred.--Write, stating fully experience, age, 
salary required, Box 894, Sells, Fleet St., E.C.4. 

[1570 

SITUATIONS WANTED. 

NVELL Known Radio Engineer, al present studying 
American production methods in United States 

and returning to Englund in November, reeks change 
where position offers prospects and scope to a highly 
capable man, 12 years' experience research, tests, 
design, etc.; would welcome correspondence.—Box 8632. 
r,'0 The Wireless World. [1535 

VOUNO Man (25), previous experience wireless ser-
viola departmetit, seeks similar situation, or could 

handle technical correspondence, thorough theoretical 
and practical knowledge wireless.—Box 8574, c;o The 
Wireless World. [1498 

TECHNICAL Expert, aged 33, experience) super-
-IL vbtion unanufarture and design of receiving sets, 
sales organisation and service department, good person-
ality, open to employment. London or vitinity.—[11513ox7 
8636, e!o The Wireless World, 

xrpuTIL aged 18, holds first class P.M.G.. with good 
technieal knowledge, requires post, any capacity.— 

[1516 Greenhill, Upton, Danbury. 

ADVERTISEMENTS. 47 4 

• Situations Wanted.—Contd, 
YOUNG Man, 24, first class PMO., O.W. endorse. 

merit, theory of D.E., requires situation.—How 
8638, c,o The Wireless World. Dui 

BOOKS, INSTRUCTION, ETC. 
STEP l'y Step Whole..., a complete course of the 

theory of electricity in relation to the practical 
design of wireless apparatus, eliminators, circuits, etc., 
with extraits from a designer's notebook giving np-to: 
date praetieal applientions: issued weekly. send 1/- p.o. 
for first 4 weeke.—Clitford Pressland, A.ALLE.E. Eng., 
Dept. W.W.. Hampton-on-Thames. [0195 

" THE A.B.C. of the Superliet," by Mr. Claude L. 
Lyons, M.I.R.E., 88 pages, 17 explanatory dia. 

grams or photographs, and including complete 
schematic and point-to-point wiring plan of the lamina 
" Evening Chronicle" 8-valve superheterodyne re-
ceiver. The only book i. its kind at present in 
existence; recently described by the Editor of " The 
Wireless World " as "A fascinating booklet. . . . 
A lucid description if the operation of the superhet 
receiver  With conetruetional details and useful 
hints and for the home constructor."—Only 8d. cem-
plete, post free. from Claude Lyons, Ltd. (GR. Quality 
Parts), 76, Oldliall St., Liverpool. [0155 

W ET HT. Batteries are now a proved success; 
write for new illustrated booklet, giving cost 

and method of building and maintaining, free; men-
tion paper.—Taylor, 57, Studley Rd., Stockwell, Lon-
don. [0077 

/14:17*.Nrr T.ANNOY  
For Multi-valve A.C. MAINS SUPPLY UNITE 
Receivers. No 
valves required. 
No ex pensive 
replacements. 
Components horn 

47/6 

Please Note New Address 

Iliad Office and Works: 
Tulsemere Manufacturing Co., 

DALTON STREET, 
West Norwood, S.E.27. 

LT. UNIT 
Incorpora tin; 
Westinghoust 
Metal Rectifiers 
2, 4 or 6 volts at 
an amp. No re-

newals or atten-
tion. Complete 

units from 
47/6 

" REALISTIC PP 

del  :eat Achievemen t. Distinct sharpness 

Wood Diaphragm Speaker. 

ef attack on speech and music and perfect 
distributicia of tine over bass and treble 
registers by means of our patent wood 

£3 o n diaphragm and reed 
`e• movement. 

Result—Natural Reproduction. 

NI> W. H. ff. VINCENT, 72, Pinion Street, 
Islingtos, N.1. Those : North 5237. 

‘'.(M•allbsaaN,% 

, IVIilella 4 

-eZer& 

lesest 
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ACCUMULATORS "ELITE" THE ELITE OF ALL. 
ACCUMULATORS. 60 volts 
lamp. T hour type, 02, Semi-oil Sub. 

• 22/6 merged Complete as illustrated. 
Price 

DOUBLE CAPACITY TYPE, 60 volts, 6 amp. 30 
l'he World's Fleas High Tension Accumulator and o. British 
Vlanufacture. The Unique Semi-oil Submerged feature tr the 
elite absolutely prevents surface leakage losses. The batter) last, 
a life-time. Write for lists. 

SOLD ON APPROVAL SligrEll. 

ICCUBIULATORS ELITE, BEDFORD St., HALIFAX. Telephone: 4304. Telegrams: Elite, Haidax 
Andon Distributor :—CECIL POHLMAN. 77, Great Portland Street, LONDON. W.1 

FINEST QUALITY 

BRITKAM-EBONITE 
SPECIAL 
RUBBER 

SHEET 
for 

Moving Coil 
Loudspeaker 
Construction 

Panels cut any size 

and thickness. Matt 

or polished sur-

face. Guaranteed 
against I eakage. 

Sheets 
Rods &  

Tu bes 
Immediate 
delivery / 

Pliable and elastic yet not too thin. UnPke the thin 
grades which readily perish. Its roughened surface 
makes it strongly- adhere te diaphragm and ring. 

BRITKAM-EBONITE Britannia Rubber db 
Kamptulloon Co., Ltd., 

Nosvgato St., London, E.0.1. 

accepted from firms zi.,e AT3 Advertisements for " The Wireless World " are only 

H.F.CHOKES 

' ARE NOW IN 
GREAT DEMAND 
Ohm proteste t 
Choke, upright 

type. 
5:-

C D 't,t 
FIXED 

CONDENSERS 

'r• 

Fixed mica Con. 
denser. Individually 
tested. 50.000 users 
have assured satisfac-
tion. 
00000 to *002.... tit 
0025 to '005 . 
-0003 awl Grid 
Leak ..... 2/. DOUBLE ACCOMMODATION. 

C. D. MELHUISH re) 
Oûtccs 6•11Workt:8. Great Sutton St.,Gostvell Rd., E.G .1 

and The Gilbert Engineering Works, 
Moreland Street, E.C.1 

Tel No Clerteawell 7494. 

"Clip in" typ, 

A WELL-MERITED DIMANO 
for the only UNIVERSAL CHOKE, 
suitable for 10 to 2,500 metres. 
Loweet aelbcapacity, highest self 
inductance, and preferred for 2 
stage HAL coupling. See them on 

Stand No. 114 (Gallery), 
Manchester Radio Exhibition. 

The demand ir ro grout for 

D 
COMPONENTS 

THAT WE HAVE TAKEN 

W°ert eCILE 
Every 

Thursday 

3d. 

LISTEN 
- TO 
THIS. ree IR u r4se 

THE WHOLE TRUTH 
& 

'OTHING BUT THE TRUTH. 
That is what is given by the ARPO 
? Moving Coil Speaker. It takes you 
actually into the Studio. Built on 
Sound Engineering principles and as 
pleasing to the Eye as to the Ear. 

SEND IN NOW for Illustrated 
Folder and Price List. 

Also cholo s, resistances I E. ARNOLD POCHIN & BRO., 
and elaninators. Trafford Park, MANCHESTER 

" 

believe to be thoroughly reliable. 
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The Panel to match 
Modern Components 

and 

High Efficiency Circuits 
Most wireless constructors know that the ebonite panel 
must provide a very high degree of insulation if the set 
is to function with its maximum efficiency. Few 
amateurs, however; have sufficient knowledge to 
recognise good ebonite, and the only safe course is 
to insist on having." Parfait," the perfect ebonite. 

"Parfait" Ebonite is guaranteed by the makers to have 
the highest insulation efficiency possible, and as it is 
• delightfully easy to cut and drill and has a most 

attractive appearance, is without doubt the ideal 
panel cor modern sets. 

Supplied in Six Finishes. 
One Quality only — The . beet. 
Matt Cube Surface 
Semi-Polished • Highly Polidexl 

Mahogany Mahogany 
Semi. Polished Highly Polished 

Black Black 

Obtainable from most dealers. 

EBONITE 
A d/vrtisement of H. H. Po I. R Co. Ltd., Station Buildings, ROCHDALE. 

ATTAIX LT 

USE A 

l'HERMATTAIV 
A MAINS SUPPLY UNIT 44CIL 

for T. T. or H. T. or Both. 

Price from £4.17.6 
This is a Thermopile instrument designed 
to operate a wireless set from the electric 
mains, from the household gas supply or 
by petrol. Thermattaix has been sup-
plied to 300 Gas Companies, to the order 
of the British, French, Italian and 
Dutch Government services fôr their 
wireless and general laboratory use, and 
to many colleges. Thermattaix converts 
any heat into electric current for filament 
heating. There are no valves or liquids, 

,therefore no re-
placements are 
required. There 
can be no hum. 
References, literature 
and detailed price 
lists on application. 

The reputation and 
reliability of Thermat-
taix is indisputable. 

TN 106-106a, HIGH STREET, 
1-e•t SOUTHAMPTON. 

THE STORAN DUAL AERIAL TUNER 
250 601-1,000 2,500 METRE. 

Panel Mounting One-hole Fixing POST 

From B.B.0 to 5XX by a push 17/6 
switch 3 - valve circuit free. 

Trade uwitecl—Send Joe lists FREE 

STOREY BROS. & Co CHURC!-I ST. RUNCORN 

"Use ETON and avoid eaten CELLS." 
Eton Primary H.T. Battery. Pl. Porous Pot 
Cells. SI and S2 Sac Cells. All ,otnulete, 

1-cell 6-cell 12-cell 30-cell 
Pl 6lcl. .. 33 .. 59 .. 14 - 
S1 6d... 3 - . 53 .. 12 - 
S2 Cd. . 26 310 . 96 

Send 1 d. stamp for booklet giving full 
particulars to THE ETON GLASS BATTERY CO., 
46 St. Mary's Road, LEYTON, E.10. 

THE " ELPHI " 
SAFETY TESTER. 

This neat and simple apparatus enables 
faults to be detecied at once, and it 
tests ALL Wireless Components. 
Impossible to receive shocks. Use 
on mains or H.T. Battery. Full 
instructions with each Tester. 
T. PHILLIPS, New Stone Buildings, 
65 66, Chancery Lane, London, W.0.2 

Mention of " The Wireless World," when to adverti sers, 




