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SOME 
BATTERIES 
may be good, others may be better, but 
the best is undoubtedly 

"BEAM" 

nposition of " Beam - batteries consists 
nighly reliable elements which combine 
a perfectly steady flow of current over 
rioll thereby enabling you to listen to 
stations without the disturbing effects 
;round noises. 
r dealer cannot supply, order direct. 

EW AND IMPROVED BEAM CONE UNIT 
me Unit which reproduces without kss of tonal 

all that your set receives. Every " Beam 
quality and with extra purity and volume 2 , 

1 Unit carries a 12 months. guarantee  

"Beam" components and accessories 
are of first-class technical design and 

construction. 

gitel 
35, Farringdon Road, 

London, E.C.1. 
Telephone Holborn 7048. 

PRICE I 

30/-
PICK-UP CARRIER  

TRUE 
RADIAL 

ING , 

A GOOD INVESTMENT  
Quickly pays for itself in saving of records, The 
only carrier which ensures true radial tracking. 

Write for full particulars to 

ROBINSON & HANDS ELEC. CO., LTD., 
BARWICK STREET, BIRMINGHAM. 

(Weston sets the 
worlds standard 
Itif0DEL 506 Panel Voltmeter 
J.."1 ensures permanent accuracy 
on vour radio receivers. 
Experimenters and radio 
enthusiasts find it necessary for 
checking the electrical operation 
of their sets. 

Having a nigh internal resistance 
of 123 ohms per volt, it makes 
practically no load on the 
batteries. It is compact and neat 
in appearance. 

The Weston booklet "Radio 
Control, - which explains the uses 
of this and other Weston Radio 
Instruments, is free. Write for 
your copy now. 

MODEL 506 
PANEL VOLTMETER. 

Prices: El- 15 - - 15 - 

WESTON 
STANDARD THE WORLD OVER 

Pioneeni 1888 
WESTON ELECTRICAL INSTRUMENT CO., LTD •. 

15, Great Saffron Hill, London, E.C.I. A. 

Mention ol '' The Wireless World.'" when writing to advertisers, will ensure prompt attention. 
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LOW 
TENSION 

supply from the mains is 
achieved with the MuHard P.M. 
Filament Transformer. Use it 
with the Mu!lard indirectly 
heated A.C. valves and be 
dependent no longer on batteries 
as a foundation for your radio 
entertainment. 
Below are suitable types for 
varying voltages : 

Type. Suitable for A.C.Mains. 

103 
111 
210 
222 
240 
253 

100-106 
107-114 
200-214 
215-228 
2 Z9-245 
246-260 

PRICE 32s. 6d. 

HIGH 
TENSION 

current must be steady and un— 
failing. To this end there has been 
designed the Mullard P.M. H.T. 
Supply Unit—a component that 
effectively dispenses with batteries 
for ever. Here is a performance 
table that puts down what you are 
buying in black and white: 
Total Current 

from all tappings. 

10 milliamperes. 
20 
30 „ 
40 •, 

Tapping recom-
mended for 

1. Detector Valve. 
2. H.F. Valves. 
3. L.F.Valves (other than 

last valve). 
4. Last Valve (Super power 

type). 

Mullard 
MASTER. • RADIO 

Approx. Voltage 
available of tapping 4. 

180 v. 
150 v. 
125 v. 
100 V. 

Approx. Voltage 
available. 
40-60 v. 
60-90 v. 
90-100 v. 

150 v. 

PRICE £5 5s. Od. 

AI Advertisements for " Th.? II"irekss World " are only accepted from firms we believe to be thoroughly reliable. 
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Reel. De6iet 

BY THE 
WONDERFUL 

IN THREE MODELS: 
Mahogany or Oak. 
Design as illustrated. 

Model VIO • £5 100 
Model V12 £7 10 0 
Model V15 • £12 100 
Also obtainable by easy 
payments, ask your Dealer 

for particulars. 

_ 

— 

HjEtriti is doitoi e oaf the dgisp•eeaat greatest tha t  achievemeentsreproduces eiens history 

in your home exactly as it is played in the studio. It omits 
nothing! It invents nothing! It finds notes that other loud 
speakers miss. It reveals instruments you've never heard by 
Radio before. It is the new Brown Duplex Loud Speaker. 

The greatest of many Brown triumphs, this wonderful new 
loud speaker owes its superior performance to two entirely 
new features of design—the new ee Vee" Movement and the 
new Duplex Cone. In no other loud speaker will you find 
them. That is why from no other loud speaker will you get a 
tone so sweet and so mellow—a volume so rich and so full. 
Only the Brown Duplex Loud Speaker "re-creates the living 
artiste." Ask any VIT:less Dealer. 

DUPLEX LOUD SPEAKER 
M UMINanieW" mialcj-eLaea,;.—grgmi„,_,emgiug,> 

Advt. S. G. Brown, Ltd., Western Ave., N. Acton, London, W.3. 

Mention of The Wireless World," when writing to advertisers, will ensure pronzpt attention. 

ILe,..giegalre.952M eeZVAMMOUT 
6 ju 



OCTOBER 2ND, 1929. THE WIRELESS WORLD ADVERTISEMENTS. 3 

WITH MI.1,01)Y 
ourr TH1 
MEDLEY 

• 

The rich mellow tones of an 
aged violin—the delicate 
touch of a master violinist 
can be reproduced with 
amazing fidelity if your set 
includes Telsen Trans-

> fortners, the Transformers 
that cover the whole of the 
musical range. 

Entirely British and the right jobs at the 
right price. 

"Radiogrand" Model ''Ace" Model 

12/6 8/6 
Ratios 5-1 Ratios 5-1 
and 3-1 and 3-1 

TI ANSPOIltàtlill!S 
T ELS EN ELECTRIC CO., LTD. MILLER STREET, BIRM INGHAM. 

S. Advertisements for " The Wirelees World" are only accepted from firms we believe to be thoroughly reliable. 
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13 ELECTRICAL INSTRUMENTS IN 1 

The "AVOMETER" 
MEASURES 

AMPS, VOLTS and OHMS 

without calculation of any kind. 

NO EXTERNAL SHUNTS OR MULTIPLIERS. 

The 13 ranges of the 

" AVOM ETER " 
are RS Mows 

0--12 
0-120 Milliarnps A 
0-1 .2 Arnperes n'Penn' 
0-- 12 Amperes 

0-120 Millivolts 
0-1 .2 Volts 
0--12 Volts 
0-120 Volts 
0-1200 Volts 

0-1000 Ohms 
0-10.000 Ohms 
0 00,000 Ohms  " 
0-1 Megohrn 

Price - - £8 8 0 
Deferred Payments Arranged. 

The "DOUGLAS" 
Automatic Coil Winder 

l'ATEN'TED AIL 01_:,,T1111 

(Hand-driven). 

It is a high class Machine de-
signed to meet the require-
ments of small Manufacturers, 
Repairers, etc. 

It winds perfect coils of any 
shape from -,3," to 5" in length 
and up to 4" in diameter, with 
any gauge wire from 48 to 22 
s.w.g., at a maximum speed of 
3,000 r.p.m. 

The setting or changing over 
from one job to another, 
irrespective of the size of wire 
or shape of bobbin, occupies 
less than half a minute. 

SEE A DEMONSTRATION 

STAND No. 220 GALLERY 
(Opposite Exhibitors' Club). 

BRITISH THROUGHOUT. 

No printing matter can possibly 

convey the numerous uses to which 
this Instrument can be put. One 
of the largest firms in the world 

informs us that "THE VALUE OF 
THE 'AVOMETER' CANNOT 
POSSIBLY BE APPRECIATED 

UNTIL IT IS IN ACTUAL USE." 
This concern has purchased over 
80 " AVOMETERS' and is still 
ordering. 

The Automatic Coil Winder & Electrical Equipment Co., Ltd., 
WINDER HOUSE, ROCHESTER ROW, S.W.1. 

'Phone S.ICTORIA 4350. 

Mention of "The TVireles World, — when writing to advertisers, will ensure prompt attention. A 
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The IBLUIE /POT challis 
kir the 13ILUE fEDOT unit 

It is logical to assume that you get the 
finest results from your set when your 
loudspeaker is made up from a Blue 
Spot unit and chassis . . . . 

The Blue Spot unit is acknowledged 
to be the finest speaker unit produced, 
while the Blue Spot chassis has been 
specially designed for the unit. 

The two working in coniunction re-
present loudspeaker performance of 
the highest order. 

Price of the Blue Spot Major Chassis 
complete with 13" cone - 1 5/-
Price of the Blue Spot Minor Chassis 
complete with 9j" cone - 12/6 
Obtainable from all wireless retailers. Five 
minutes to fix unit to chassis, no constructional 

difficulties. 

If you have a large set and 
like plenty of volume. the 
Major Chassis is what you 
require. 11 will handle an 
enormous input without 

chatter or distortion. 

The Blue Spot 66K unit, 
25/-. Look for the carton 

and le guarantee. 

II space for your loud-
speaker is limited then the 
Minor Chassis will meet 

the case. 

F. A. HUGHES & CO., LIMITED, 204-6, Great Portland Street, London, W.1 
'Phone: Museum 863o (4 lines). 

Distributors for Northern England, Scotland and North Wales: 
H. C. RAWSON (SHEFFIELD & LONDON) LTD. too, LONDON ROAD, SHEFFIELD. 'Phone: Sheffield a6006. 

22, ST, MARV'S PARSONACiE, MANCHESTER. 'Phone: Nlanoli..ster City 3329. 

43 Adneriieements for. " The II raess World " «re only aerepleil from ,firms ;ee believe fa thoroughly reliable. 
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\Veitj-it 
2 pounds. 

THE WIRELESS WORLD 

jSECRETS cf SUCCESSL 
I The KUK 00 ineor-

porates two Cobalt Steel 
magnets of Figh magnetic 
efficiency which provide 
Enormous 1.. density 
..cross the ends of 
Uniquely suspended arm-
',tore which has 
Sensitive and " stayput 
adjustments. 
The KUKCO is robust 
and will last a lifetime. 
Best quality 13ritish made 

Imaterials only used. r 

SXXN \ Na. 

THE 

,  

OCTOBER 2ND, 1929. 

N k  

\‘‘N•aiNNNNIS. 

GIVES MOVING COIL RESULTS 

THIS AMAZING FOUR POLE UNIT 

STANDS SUPREME 
For faithful reproduction over all transmitted 

Even the most expensive MOVING COIL LOUD 
SPEAKERS do not excel this most excellent 
4 pole unit in quality of reproduction. 
Designed to reach the extreme frequencies, the 
KUKOO fully merits the unstinted and un-
solicited praise bestowed upon it by numerous 
radio experts and music critics. Their trained 
ears have fully grasped its outstanding tonal 
qualities. 
With rack unit detailed instructions are giuSit for making canes 
of diameters varying from 6 ins. to 12 ifte;;so that a novice can 
produce a compkte Speaker in an hour. 

Kok.» Chassis complete with Cone shortly available. 
Write for particulars. 

Sole Manufacturers and Patentees: 
THE SHEFFIELD MAGNET CO., SHEFFIELD, ENGLAND 

Cables uiii Telegrams : ItIngw.t 20866 Slietrield. Telephone : 2°866 Sheffield. 

COBAL'I 
UNIT 

frequencies 

(Postage extra). 

A WIRELESS BATTERY THAT 
LEAVES NOTHING TO BE DESIRED! 
The battery that gives real satisfaction td its owner is the one that 
gives consistent efficiency in service. The Tudor Battery has every 
claim to such a reputation—it has everything that a good wireless 
battery should have. 
There are charge indicators, for convenience and safety—thick plates 
and wood separators, for long life and robustness — non-corrosive 
terminals with vaseline chambers — clear glass containers — big 
ebonite filling plugs—and now an all-metal carrier. 
All these advantages, however, incan only a very slight increase in 
price. Ask your local dealer to show you a Tudor Battery and examine 
it carefully. Look for the ingenbus indicators which tell you how 
much current you have left and when recharging becomes necessary. 
You can take a Tudor Battery home and realise that you have in it. a 
perfect piece of workmanship—a compliment to your set. 

10 Volt HIGH TENSION UNITS. 

5 H.T. 1 
5 H.T. 2 
5 H.T. 4 

COUPON. 

Please send me full particulars of Tudor 1Vireless 
Accumulators. 
Naine   
Address  

Tudor Accumulator Co., Ltd. 
2, Norfolk Street, Strand, W.C.Z. 

Capacity. 

2,750 Milliamps. 
5,500 

11,000 f, 

Price. 

6:9 

17 6 

DETACHABLE 
CARRIER 

CLEAR GLASS 
CONTAINER 

ACCUMULATORS Complete. 

  \f.C.44 

trtit 

WOOD 
SEPARATORS 

CHARGE 
INDICATORS 

Type 2 CLR.7 
4 v. 3 

279 
Mention of "The Wirelers World," when writing to advertisers, will ensure prompt attention. 

At 
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Push-Pull amplification, with moderate H.T. Voltages enables 
you to handle considerable volume in the output stage without 
distortion. 

In this system the output of the receiver is divided between two 
valves, or a multiple of two. The product is combined by means 
of a Push-Pull output transformer and fed to the speaker. A 
greatly enhanced grid swing is thus permissible and a corre-
sponoingly louder signal can be handled without the harshness 
or " chatter " due to overloaded valves. 

A descriptive leaflet, Wb 412, gives full particulars, Transformer details and 
circuit. It should be in the hands of everyone interested in the combination 
01 ample volume and quality reproduction. Ask your dealer or write direct. 

A7 Advedisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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WE ARE AT 

OLYMPIA 
STAND 93 

'Mx illeabv 1Rabío 'Review 
& 16tiver$ Gutbe 

PAY US 
A 

VISIT 

No. W.W.2. IT PAYS TO BUY EFFICIENCY. 2nd OCTOBER, 1929, 

KIT SET 
e Polar No. 2 .0003 mid. Vari-

able Condensers  
Utility Mite .troo3 sold. Vari-

able Condenser   71-
z Utility Mite .0005 mid. Vari-

able Condenser   7/8 
s Condenser dials sr (lia, and 

escutcheon plates   8/4 
T.C.C. 2 mid. 400 v. test fixed 
condensers   7/8 

2 T.C.C. a mId. goo v. test fixed 
condensers   4/8 

• T.C.C. .000r mid. condenser 118 
T.C.C. .000g infd. 1/8 

T.C.C. .0003 mfd. 1/6 
s Valve Holders   fill 
x S.G. Valve Holder   8/-
• Ferranti ao,000 ohm resist-

ance with holder   4/-
Dubilier a Meg Grid Leak   11/8 

/ Grid leak holder   6 

s Wearite 600 ohm resistance's 8/-

a Polar fixed Potentiometer 

400 ohms   2/-

Igranic rheostat 5o ohms   8/6 
Igraine type J transMrmer 

3-z ratio   

a Siemens S"ecial Cell 

z Siemens 15 volt G.B. battery 8/4 
z Utility on/off switch type 

Wets   

z M'cMichael Binocular HF 
choke   4/-

9 Belling Lee Terminals  

z Special metal cabinet cum-
piety with Ba, •  

/ Complete set of specie' coils 
with switches and coupling 
lever   

3 Valves as specified 
Glazite, Screws Etc. 

Telephone No. 
Hop 5555 

Private Exchange. 

17/8 

• 

1/4 

4/3 

CATALOGUE 
INFORMATION 

READY RADIO PRODUCTS 
OF PROVEN 
PERFORMANCE 

H.F. CHOKE  
H.T. FUSE and BULB  
NON - INDUCTIVE WIRE-
WOUND RESISTANCE 
(with holders) boo, 6cto, 
4000  

2,000, 3,000, 2,000, 5,000, 
10,000   

20,000, 30,000, 40,000, 30,000 

103,(too, 150,030. eontoao  
250,030  

SELECTIVITY UNIT (High 
and Low Wave Models) 

each 
DYNAMIC REPRODUCER 

Li. d 
86 
1 6 

9 

48 
86 

88 

1 0 0 
6 0 0 

SERVICE AND 
SATISFACTION 

We have customer, all over the warld who 
have taken advantage of the Ready Radio 
Service. We receive ewes deg testimonial, 
and letters of appreciation, it pays tO ailier-
lIon good 'en acts and It liii's ti tell you about 
ourselves tirsiillec ati karat- il wilt ear roe to 
avail year sell ei oar service. 

TO HOME CUSTOMERS. 
Your mama are delnilehed pott free in sealed 
tartans or carriage paid by rail. .1 1141111Illid 

ellitrge Of 2/. Is mile on ern's,. and this 
anima:4 io credited if the ease l, returned u 
7 days. 
Nota.—Yoo can if you desire avail yourself 
of the C.0.0. system. 

TO OVERSEAS CUSTOMERS. 
I f'" 

WRITE, WIRE OR 
'PHONE 

It you require any cool, not shown fil 'Mr 

mud your order an I they will be des-
patched promptly at list in.ire. 

Ready Radio 
159, BOROUGH HIGH STREET, LONDON BRIDGE, S.E.1. 

(Three minutes train Londus Bridge Stations.) 

Telegrams: 
Ready Hop 5555 

London 

Get the Best from your Set 
only the GROSVENOR 

The Ba y' tirk ii the New- V tteritalising 

STAND 237 Elernent 

OLYMPIA 

21M1.221M.111111221.111111111.11.12 PATENTED 

) 0," 
ill. I 

y i can do t 
The wonderful new Vitalising Element 
ensures continuous and satisfactory service. 
No other battery can give you the same 
service. It's the new Vitalising Element 
unique to Grosvenor that does it. Fitted by 
all the Leading Set Makers after the most 
exhaustive comparative tests, and PROVED 
to be the best. 

66 v. from 716 99 v. from 1116 

THE GROSVENOR BATTERY Co., Ltd., 
2/3, White Street, Moorgate, LONDON, E.C.2. 
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Lotus H.F. Chukc, 
5 Ud. 

Lotus L.F. Power 
Choke. 15/-. 

eitmisseir 
emenent. 

.11Mminle' 

I .otu, I I, I. rv-dve trans turn-1er, 
12 

Lotus Logarithmic condensers in 
all capacities from 5/-. 

m er, um 7 0etiottesisie., 

Made in one of the most 
modern radio factories in 

Great Britain. 

DRAW the curtains and gather round the tabla. 
Now's the time to try your hand at building 

some of the new radio sets with Lotus components. 
You'll enjoy the trouble-free building, the easy slipping 
together of these well-made units. Each is a master-
piecc of mechanical perfection, strong, neat and accurate. 
Insteul of buying a number of varying makes of compo-
nents, choose all yours from the Lotus range. Lotus 
components are made to work together in harmony, and 
they ensure easy assembling and the achievement of all 
that the designer claims. 

.(oUR 
- 414  41 40 le DEALER /. 
TO GIVE YOU A 
..COFP(OF THE•NE.V4 
LOTUS UTA1OGUE 
OR SEND DIRECT - 
10 THE MAKERS' 
AND IT WILLCOME 
POST FREE 

Lotus Ail Mains Unit, 
£7171-. 

Lotus Power 
Transformer, 

51/15;-. 

GARNETT, WHITELEY ebr CO., LTD., LOTUS WORKS, LIVERPOOL. 

Ac) Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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Build the 
successful 
MMUS. 
S.G.P. Set yourself,/ 
Here's a chance to secure the best set 
of the season—the new Lotus S.G.P. 
For tone, range and selectivity the new 
Lotus S.G.P. 3—valve set is voted by 
press and public to be the most out— 
standing set of the season, and in order 
that home constructors may enjoy its 
possession and also enjoy building it, 
Lotus are supplying it in kit form for 
home assembling. The kit is complete 
without valves, batteries and cabinet, 
and the main components are already 
mounted. Follow the simple diagrams 
and instructions, given free, and you can 
have a new Lotus S.G.P. in a few hours. 

Do you want an All Mains Model ? 
Then get the Lotus S.G.P. Kit for all mains 
operation. It is just as easy to build. 

unc iurs 
S.G.P. Kit Set 

Supplifq! ,e Ph Melia e,ompowrit, alrea.'9 mooderIrd f,di fo. 
3Iriérlinp3 I', Eiery CO", i3 Iheruayhly 
Prepared by Ihr makers Lolits   

CARNEeT. VVHITELEY & CO., LTD., 
LOTUS WORKS, MILL LANE, LIVERPOOL. 

To Garnett, Whiteley & Co., Ltd., 
Lotus Works, Mill Lane, Liverpool. 

Please send me, free, copies of the new Lotus 
booklets and instructions how to build the 
Lotus S.G.P. Set. 

Name   

Address 

fln_fflatlialwill01110 111111111•1 311111101101MIRm Imo ea in ,is 

OCTOBER 2ND, 1929. 

I BUY BATTERIES THAT 

ELIMINATE 
WASTE! 

Type W.Z.10. 
10-volt 

SPECIAL PRECAUTIONS ARE TAKEN 
W.TH ALL VAN RADEN BATTERIES TO 
ELIMINATE EVERY SOURCE OF ELEC-
TRICAL LEAKAGE—THIS IS A LONG 
STANDING VAN RADEN FEATURE 
WHICH WILL BE READILY APPRECIA-
TED BY EVERY RADIO ENTHUSIAST. 

Van Raden Batteries mean re-
sistance to all the forces that tend 
to 1i:tinnier the life out of a battery. 
Her: is a novel glass container 
having protruding edges. Metal 
carrying handles are provided without 
extra cost, Fitted with rubber 
glands to prevent corrosion of ter-
minals. 

G.W.3 
G.W.4 
G.W.5 

11./. 

40-, 6o- and 8o-hour inter-
, opacities. 

R.W. Type. A light, compact 
I.tiltdoid container, of a definite 
Inirdorearing pattern, specially se-
lected grooved wood separators, non, 
corrosivo acid-proof terminals, fitted 
with grease caps filled with vaseline, 
a long-standing Van Raden practice. 

N.W.22 
N.W.23 
N.W.24 
N.W.25 
N.W.28 

9',-
11/-
13/-. 
15/-
17'. 

4 n-, 6o-, 8o-, coo- and tao-bour 
interrapacities. 

remarkable 
11.1'. Ratters', 
'-penally recons-
s.c-acted for sets 
with more than 
xc milliarnps con-
stunption. 

W.Z.10 6/3 

5,000 capacity in 
milliampere hours 
(on slow discharge) 

THE BATTERY OF REPUTE 

VAN RADEN & Co., Ltd. 
GREAT HEATH, COVENTRY 

TRADERS.—If your district 
is not already represented 
will you write for full details? 

Mention of " The Wireless World," when writing to advertisers, wi 1 ensure prompt attention. AIO 

1 
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The Receiver for the new B.B.C. Regional 
Scheme ... which will put old Sets outeof%ciate 
Entirely ,l'elfe 
Contained 
Everything is contained within 
the handsome oak cabinet — 
set, loud speaker, batteries and 
accumulator, away out of 
sight I Or, if you prefer it, you 
can build the jUr \VII Re-
ceiver without the loud 
speaker. Either model is a 
Set far ahead of previous 
home • built Receivers. 

Pay as you 
listen! 
Any of the types of the 
:113TOWII Receiver can be ob-
tained for a small first payment 
—and the balance in easy 
monthly instalments while you 
listen. Ask your Wireless Dealer 
for foider, " Why you should 
build the :(6rown Receiver," 
which gives full details of our 
simple" pay as you listen' 
system. 

SELECTIVITY is the great Radio need of to-day. The forthcoming 
B.B.C. Regional Scheme will soon put old Sets ouliof.date. 
Higher powered Bri!ish Stations will make reception of 

foreign programmes more difficult than ever. That is why 
you need the rtoWn Receiver—a wonderful new Set that 
smashes al previous 'peas of Radio home construction. The 
Isrown Receiver sets new standards in selectivity. With it 
you can cut out your local station at will and fake your choice 
of at least twenty foreign programmes any even ng. And you 
can build it yourself—even if you've never made a Set before 
—a handsome Receiver, in rich oak cabinet—one that you'll 
be proud to own! Finally the IStown Receiver has a purer 
tone and a greater volume than any previous home-built 
Set. Prove our claims for yourself --at your Wireless Dealer's I 

The famous Polar Condensers, made by Wingrove & Rogers, Ltd., of 
Lizerpool, are used tnroughout /6rovn R 

For Eatery 
Operation 
Type A, as illustrated above, 
includes loud speaker already 
assembled and tested in cabi-
net. Type B is similar to type 
A. but without loud speaker. 
Each model has space for bat-
teries and accumula`or. Kit of 
parts, less valves, batteries 
and accumulator, but including 

coils for 200.'550 me'res: — 
Type A — £12 ; Type B 

All %Electric 
Models 
Either model of the 3B rown 
Receiver can be tor 
operation from either A.C. or 
D.C. electric light mains. Type 
A.M. includes loud speaker: 
Type B.M. has no speaker. 
Kit of parts, less valves, 
batteries and accumulator, but 
including coils for 200-550 
metres : — Type A.M. - £20; 
Type B.M.—£17. 

›,\\ e \\\\, ' • 

Advt. S. G. Brown, Ltd, Western Amnue, N. Acton, London, W3. CS6 
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Purity! Volume! 
fid•I•raWl. •••••• 

(21L-4,A;,re 

EDI SWAN 

DONOTONE 
THE BEST LOUD SPEAHER. 

The unanimous opinion of 
all who visited our Stands 
at the Radio Show was that 
the Donotone with its tuned 
gongs was the most 

wonderful reproducer that 
they had ever heard. 

Did YOU hear it? 

Demonstrations daily. 

Price from 5 Gns. 

DCNOTONE (Regd.) LOUD SPEAKERS 
(Dept. C., 

40, Furnival Street, Holborn, E.C.4. 
TELEPHONE: HOLBORN 0523 

VACUUM RESISTANCES. 
EDISWAN GLASS-ENCLOSED VACUUM 

RESISTANCES. 
(Grid Leak or Anode) 

Ediswan are the only British made resistances of this type on the 
market. All resistances are thoroughly tested before leaving our 
works, and are absolutely accurate and noiseless in operation. 
Obtainable in values from 5,000 ohms to 5 megohms. Overall 
length, 45 mm. 

C ARTRIDGE CONDENSERS. 
These condensers are ideal for the man who likes to experiment. 
In a second, you can pull one out of the clips and put in another of 
a different value. They are made in values from .0001 mfd. to 
-001 mfd. Overall length, 45 mm 

For the best results 

THE EDISON SWAN ELECTRIC COMPANY LIMITED, 
INCORPORATING THE ;SIRING SUPPL,'ES. LturITING ENGINEERING, REFRIGERA-
TION AND RADIO BUSINESS OP THE BRITISH THOMSON-HOUSTON CO. LTD. 

123.5, QUEEN VICTORIA STREET, LONDON, E.C.4. 
BRANCHES IN ALL THE PRINCIPAL TOWNS. 

W. 

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention. A I 2 
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You have only to look at these curves to see that for yourself. They show  what 
the curves of no other transformer can show—perfect amplification of the deep 
bass notes, together with constant response at all frequencies from 50 to 5,000 
cycles. After all it was only to be expected, for in the early days of broadcasting 
the coils for most of the well-known transformers were wound by Varley. Then 
after months of research came our success with the nickel iron alloy core, and 
to-day we are able to market at an amazingly low price two L.F. Intervalve 
Transformers whose performance is second to none. 
Curve "A" is that of Nicore I, used in the ordinary transformer arrangement, 

showing an amplification of the order of 80 between 100 and 5,000 cycles and 
over 60 at 50 cycles. 
Curve " B" is that of Nicore used in the resistance feed auto-transformer 

arrangement, showing an amplillcation of 60 and a perfectly siraight line 
between 50 and 5,000 cycles. 
No attempt has been made to retain inaudible side-band frequencies ; the 

discerning public will not be slow to realise that our efforts have produced curves 
which are—like everything else connected with Varley—perfectly straight. 

Nicorc is housed in an attractive balci lite case, 
with convenient terminals sud soldering tags. 

;Write for Section D of the l'arley Catalogue. 

Advertisement of Oliver Pell Control, Ltd., IC ingsway House, 503 Kingsway, London, W.C.z. 
Telephone: Holborn 5303. 

Advertisements for " The TVireless World" are only accepted from firms we believe to be thoroughly reliable. 
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P.G.3 Non-
Indicating 91_ 

,as illustrated) 
20 a.h. 2V. 

P4.7 Non-

30 rt.h. su. II,. 

P.G.9 Non-
Indicating 

4041. 22. 13/-

^ 

Indicarsug 
20 ail. ay. 111:9 

P.G.F.7 Indicter e 
30 auk 2V. 13 9 

Buy a guaranteed 

Accumulator 
Every P. & R. Accumulator is sold 
with a six months' guarantee. 'Yet 
P. & R's cost no more than ordinary 
batteries. 

Consider the Peto & Radford P.G.5. 
It is a 2-volt battery of 20 aznpere 
hours actual capacity--price 9/-. It 
embodies these features. Plates are 
sturdy and held in place by glass key-
ways in the box. Paste is kept in by 
interlocking grids. Termtuals have 
acid-proof glands and cannot be 
reversed. The lid, is of crack-proof 
Dagenite, hermetically sealed at the 
edges. And, as we said above, it is 

guaranteed for six months. 

This same battery is made with 
indicating floats—our patent which 
tells you whether the cell is charged, 
half-charged or run down—for only 
2/9 extra. 

Send for particulars of these and 
other P. & R. batteries (H.T. included) 
to 

PETO & RADFORD, 

93, Great Portland Street, 

LONDON, W.I. 

Glasgow 
Depot : 

45, Clyde 
Place. 

(Telephone: Longhorn 1173) 

PN D 
PETO & RADFORO 

London Salem& 
Repair Depot : 
1117a,PimliroRd., 

ACCU M U LATO RS 
The beginning and Um end ,t) 

Pow ER 
Tins announcement is issuedby 

The National Accumulator Cc., lid.  II 

M.P.A. 
COMPONENTS 
-BEST IN 
RADIO! 

Isma 
vygp.......A.ea.ytdate.ee,...•er.d.rer....eoA~eetgOa•"*eAue~weOo 1•1•••••••••• "0"1.1eN 4600.1.11/10 

MADE TO A STANDARD THAT 
SETS A STANDARD! 

tillariniesses temmememmerreamese resomairsuarineemernadmeamemeiseamenwarasseemeseresileaseirearieeffl 

M.P.A. ELIMINATORS 
Wide research and experience are behind these new components. Every 
Eliminator is tested to over r,000 volts AC. for breakdown. and complies in 
every way with I.E.E. regulations. 

UNIVERSAL MODEL A.C. For input voltages from 2oo-250 volts 
Supplies II.T. in 6 Tappings front zoo/6o volts, output at 200 volts 50 
L.T. (A.C. 4 v.-4 amps.). Grid bias in 20 one volt steps. Price £12 

cc of Marconi Royalties.) 

GENERAL PURPOSE MODEL A.C. For input voltages from 200 250 
volts. Supplies H.T. in 6 Trappings from 200/60 volts, output at 200 volts. 
50 mA., L.T. for ordinary (OC.) valves variable 2/6 voltserabld£Gisid.1B6ia.:13,, 
» one-volt steps. 

(Exclusive of Marconi Royalties.) 
POWER MODEL A.C. For Public Address Systems and Power Ampli-
fiers. For input voltages from auo-2.5o volts. Supplies HT. 400 volts 
and six for 200/60 volts. Output at 400 Volts inn M.a. Output at 2cro volts 
45 Ma. LT., (A.G.) valves 4 volt, and 6 vol Grid Bias aporniz-;2o31t.sote.pil; 
and one variable supply to 250 volt s.  

(Exclusive of Marconi Royalt-es), 
Power Smoothing Choke (Type S311500). EXCEPTIONAL EFFICIENCY 
FIRST-CLASS WORKMANSHIP! Carrying capacity on milliamps, 
suitable for smooths 1g in power amplifiers. Tested to liver r,000 volts 

for breakdown. Complies in all respects with I.E.E. ri.gulalior is, l'rice 

triamitaneewearenoweemensierersomassra~~essweneopossenekeerpoiresowiereo~seessere 

M•14A** CHOKES 
L.F. Maximum inductance at full load. No increase in temperature. 
c:enply with Regulations. Tested to over r,000 volts A.C. for 
breakdown. 

A Series: Carrying Capacity. 
30 henries,, .. 270 mA. 
50 Henries .. go mA. 
r5,0 Henries • • 55 mA. Price WI 

"13 " Series: Carrying Capacity 
30 Henries • • • • • • • • 55 mA. 
so 1-lenrii, • 
25o Henri., 

• • .. 28 :ILA. 

• • • • is mA. Price 25,'- 
wmaiNts01~~4traleifflawitiarm~~0.11022~~2~4110211M/0422/~~012011 

, M.P.A. MAINS TRANSFORMERS 
High Efficiency with first-class workmanship. Tested to over 1,o0o volts 

w ith LEAL Regulation,: in every respect. A.C. for breal«low n. Crmrirplv 
ltIne print of suggested Circuit supplied with Carl transformer. 
AMT/50—Primary tappcil for all A.C. voltages. Secondary 200+200 volts. 
Full wave. 45 milliamps output. Filatnellt-Ileating 2 volts + 2 volts-
4 amps output. 2.5 volts-I-2.5 volts 2 amps output Price 85(-. 
AMT/100—Primary tapped for all A.C. voltages. Secondary soo-l- 400 volts 
full wave, sou milliamps output. 200-1-200 45 mA, For G.B. or inter-

-.-- , 

mediate or Iwith. Filament heating 4 + 4 volts-3 amps. output :r + 2 
volts-3 amps. I utput ; 2.5 .4- 2.5 VOUS-2 amps. output; 2.5 2'5 volt,-
2 all,pS. thltpitt. . • • • .. .. Price 103.-

11101.01AWWWMAileefflINIMPOWINUMPOWOOMArlY~IPPAIPfflegewmeelWeAelkIMIARiffl 

M.P.A. CHANGE OVER SWITCHES 
SILVER-GOLD ALLOY CONTACTS. HIGH CLASS PRECISION 
WORKMANSHIP. Rotary can: switches of very low rapacity. Posi-
tive contact in each position. Highly cil choit. 

TYPE "A 2-way switch with additional adjustablperipcaeir9r! 
contacts. Ideal for radio gramophone combinations. 

TYPE "B "--3-pole 2-way switch .. • • • • Pr.ce 7 6 
TYPE " C "—a-pole 2-way swiMIt Price 6.6 

••••wwWwiriogioviive. wwegies4 
tobarreweee 

M.P.A. POTENTIAL DIVIDER 
Fur H. '1'. and Glu, supply. Aim!), product of the M.P.A, Research 
Laboratory, so,000 ohms reaistance foi rrrid Bias and 2,000 ohms (heavy 
(luty) for 11.T. supply. 8 values H.T. 2, tappings G.B. in one volt steps. 
Carrying 5o inAo on H.T. Tappings. Price Vg 

SEE THEM ON 
STANDS 21 dc 22, 
AT THE MANCHESTER 
RADIO EXHIBITION., 
Demonstration Room:-

49 LIVERPOOL 
All th l e best Dealers stock il.P.A. Products. 

AintOet Seeing M.P.A. Wireless Lid., Dept. 2, Radio Works, 
High Road, Chiswick, 1F-I. 

Mention of "The Wireless World," when writing to advertisers, will ensure prompt attention. 82 
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at oty 
TheREPUTATI ON of 

A BAD Filament 

WITHOUT 

"TENACIOUS COATING" 
Reproduction from an untouched 
microphotograph showing part of the 
filament of a badly coated valve before 
use, showing a serious gap in the coat-
ing. A gap such as this starts the valve 
off in its life with a poor performance. 
The valve then prematurely fails. 

••• 

WRITE for booklet 
"OSRAM WIRELESS 
GUIDE" (.1929 edition) 
giving full particulars of the 
full range of OSRAM 
VALVES with the " TEN-
ACIOUS COATING. 
. Also helpful wireless infor-
mation of importance to every 
listener. Sent post free. 

4 4 

leaheem 

with the MP 

giENACIOUS COATI Ne 
soared 

is i1t er titan ever 

MADE IN ENGLAND 

A GOOD Filament 

WITH 

"TENACIOUS COATING" 

This reproduction shows the coating 
typical of all OSRAM VALVES. i 
Notice the absolute evenness of the 
coating. There are no gaps, the coat-
ing clings, so that the full benefit of the 
coating is maintained. The secret is the 
startling discovery of the scientific pro-
cess of " TENACIOUS COATING." 

SOLD BY ALL WIRELESS DEALERS 

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

133 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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The "DIAMOND 

The 

R.G.D. 
Magnetic 

The R. G. D. Mag-
netic Pick Up, as 
used in the R.G.D. 
R adio gramophone. 
No record wear, 
perfect tracking, a 
scientific instrument 
specially developed 
for moving coil 
speaker reproduc-
t ion. 

Literature on application 

OF OLYMPIA" 

Pick Up 

pm. età vzszei 

In oxidised 
SILVER 

£3 - 3 - O. 

In bronze 
£3 - - 

The RADIO GRAMOPHONE DEVELOPMENT Co., 
ST. PETER'S PLACE, BROAD ST., BIRMINGHAM. 

1.1••••••••••MMIletialrIM  

DASENtik 
POSITIVE GRIP TERMINALS 

(Patented) 

Scientifically constructed, both electrically aid mechanically, 
they hold the wire, but grip the flex covering. All stresses 
and strains are removed from the conductors, and once a 
connection is made it stays put, and without any unsightly 
frayed ends of leads, the bane of all fans 
Write for FREE copy of our latest descriptive 

leaflet " W.W." Post free, or course. 

POSITIVE GRIP 
SAFETY PLUG 
AND SOCKET 
(Registered Design). 

POSITIVE GRIP E  
Type PLUG At SOCKET  
A gnat advance on all other 
types of plug. A silky, dead 
smooth contact is NOW ob-
tainable. Price -1d. complete. 

['SUM POSITIVE GRIP ALL MAINS 
PLUG AND SOCKET (Registered Design). 
The Lisenin Mains Plug and Socket is totally 
insulated and is equal'y as valuable on sets working 
01 batteries as those from the electric supply. The 
Icads may be dropped with impunity and there is 

chance of a short circuit. Instantly assembled 
with the aid of 3 screwdriver. NOTE THE PRICE. 

6d. each, complete as illustrated. 
WRITE to-day for our new descriptive 

folder, mentioning this paper. 

POSITIVE GRIP 
Standard Wander 
Plug. The old friend. 
used by tens of 
thousands satisfied 
experimenters. In 
red, green and black. 
Price . . 21. etch. 

We haire moved to larger premises. Note nett. eddies, :— 

THE LISENIN WIRELESS CO., 
5, Cemtral Buildings, HIGH ST., SLOUGH, BucUs. 

Phrase e Slough 652 T. Address : POSGRIP SLOUGH. 

POS 'JIVE 
GRIP PIN 
END a new-
comer. 
21. each. 

POSITIV3 
GRIP 
CHUBBY 
WANDER 
PLUG. 

Ideal for port-
able sets and 
where sps.e is 
limited. Various 
Colours. 

Price 21. each. 

Look.for the Lisenin Show Case 
sour Radio Dealer's Counter 

gsgen, 
seivE GRieru, 

• 5os s 

POSITiVE 
GRIP 
SPADE 

END. Acid 
proof con-
tacts at all 
times. 
Price 3d. ea. 

41Iention of " The Wireless Il :eld," when writing to advertisers, will ensure prompt attention. 
B4 
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•0""" 

"or 7 

Please Accept 
a fiee Copy of 

from your 

DIALER 

is a book of reference which should be in the 
possession of every owner of a wireless set, for it 
is not merely interesting, but definitely useful and 
instructive. 

In simple language it tells you what 
you want to know about H.T. Bat-
teries and offers expert advice on 
their choice, care and upkeep. 

Ask your Dealer for a Free Copy. 

RAD 10 BATTF: RIES 

SIEMENS BROTHERS &CO. LTD. 
WOOLWICH, S.E. 18 

oi 

PRICES: 
POPULAR TYPE 0 , 

No. 1200. 60 volts • - 
No. 1202. 100 volts - - 13 /-

>MYER TYPE. ,„ 
No. 1204. Pswer 60 volts 1..1' 0 
No. 1206. Power 100 volts 22 6 

GRID BIAS 
No. 0.9. 9 volts - 1/6 

B3 Advertisements for " The Wireless World " are only accepted f rom firms we believe lo be thoroughly reliable . 
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A.0 MA1/415 
SUPPLY UNITS 

- FOR 14.1' and 1..T   

Also 

COMBINED UNITS 
Type IlL2. FIT-120 v. (Ten tappings) 

L.T.-2, 4 or 6 volts @"5 amp. max. £5.12.6 
Type HI,1. H.T.-150 v. (Ten tappin?s) 

L.T.-2, 4 or 6 volts @ "5 amp. max. £6.10.0 
Type HL8. HT.-200 s. (Ten tappings) 

L.T.-2, 4 or 6 volts @ "5 amp. max. £8.10.0 
7 6 extra for t amp. 1..T. output 

TULSEMERE MANUFACTURING CO., 

Dalton St., West Norwood, S.E.27. 
'Phone: Stn•atharn 673r. 

STAN D N o 276 
OPPOSITE THE LIFT (upstai ,$) 

)   

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111[111111 11111111111111111111111111111111111111111111111111111111111111111.11111111111111111111111111 

lf Triple honeycomb Coils 
First in 1923 and Still Leading 

The standard by which all 
inductance coils are measured 

Write for Leaflet No. U.297 

11111111111111111111111111111111  zit  
.211\i 

11111111111111111111111111111! 

Stands Nos. 161 & 162 Works BEDFORD 

OLYMPIA 

Mention of " The Wireless World,— when writing to advertisers, will ensure prom pl attention. Bù 
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. . for those who prefer to build 
their own cabinets 

T0 many Radio 
enthusiasts the 

price of the ' Lion' quality 
of reproduction is a difficulty, 
especially when it is purchased 
enclosed in an Amplion cabinet. 
Others, to whom the price does not 
present any obstacle, have their own ideas 
as to how they desire to mount it. Perhaps 
they desire to make a cabinet for themselves 
to their own design. 
To all these we offer the Lion' chassis. These 
are 'Lion' Speakers, produced, tested and 
passed at our Slough works in the ordinary 
way. They are complete in every part, ready 
for attachment to your Radio Set. We sell 
a large number of these Chassis, mostly to 
the more technical type of wireless listener, 
who make, or assemble, their own sets. 

For the general public we house the two sizes of 'Lion' chassis in handsome oak 
or mahogany Cabinets, and these are sold at prices ranging from £8 to £16. 

GRAHAM AMPLION LTD. Works: SLOUGH 
LONDON: 25 26, SAVILE ROW, W.1 

Advertisements for " The Wireless " are only accepted from firnis we believe lo be thoroughly reliable. 
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ALL POSITION LAri  NON -SPILLABLE 

It is only natural that the C.A.V. Jelly Acid Buttery should have its imitators. It is a compti-
ment that reflects the marvellous success of a battery already standardised in many 
popular portable sets, and which is invariably recommended in the constructional 

articles of the Wireless Press. 

We are exhibiting at 
The National Radio 

Exhibition 
OLYMPIA (tm) 
Stand No. 120 

The °renal 
Jelly acid 
Battery. 

The preparation of the special C.A.V. Jelly Acid, remains the secret of our 
chemists, however, and is not to be found in any other battery. Its use 

in conjunction with the special container provides a battery which is 
the lightest and most compact obtainable. It gives maximum 

capacity in any position, and is absolutely unsnillable. 
." It is the battery forYqut portable set. 

Our latest Radio Battery Catalogue No. T3 
will gladly be forwarded on applkatton. 

• CASt'antleelel 4 AC TON LONDON. VV 3 

We are introducing this Season an 
entirely new and original range of 
H.T. Accumulators. Do not com-
mit yourself until you have 
inspected these at the Radio 
Exhibition. We shall be showing 
• lull range of this new H.T., suit-
able for all classes of. Receivers, 
also the ever popular C.A.V. 

types in celluloid and glass. 

The Perfect 

Dailery for 
allPoi:tables 

3 WEEKS ATLANTIC 
TEST 

PROVES EFFICIENCY OF THE NEW "EDDYSTONE" SHORT. 
WAVE RECEIVER 

OXFORD UNIVERSITY EXPLORATION EXPEDITION TO BRITISH GUIANA, SOUTH 
AMERICA, FIND "EDDYSTONE " SCIENTIFIC FOUR RECEIVER GIVES REMARKABLE RESULTS. 

NATIONAL 
RADIO 

EXHIBITION 
OLYMPIA 

STAND 
NO. 

109 

One of our standard receivers was selected by the O.U.E.E. as being the most suitable for their requirements. The wisdom of this 
choice has been amply proved by the results obtained. Excellent Loud Speaker reception of 5SW, Chelmsford, PCJ, Holland. Sud 
four or five North AmiTican 13roadeast S. W. stations was received during the whole of their three weeks' journey. At no time u ore they 
nearer than x,500 miles to North America and the maximum distance front 5SW was 4,200 dirt. ILI addition, many stations on the 
urinal broadcast hands were also well received. And now, although in a remote part of British Guiana, under adverse conditions and 
practically on the Equator, they arc still in constant touch with all the English and American short-wave programmes. 

If you would know more about this remarkable receiver, send for full details. 

PRICE £27 

STRATTON dc Co. Ltd., Brotnsgrove St., BIRMINGHAM 
LONDON SERVICE DEPOT 

WEBB'S RADIO ELECTRIC STORES, 164, CHARING CROSS ROAD, W.C.2 

ED 

o PROOuc 

5 

Mention of " The Wireless World," when writing to mluerlisers, will ensure trompt attention. LI 3 
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OW FOR THE - 

T-CONTINEN, 
( 

e hek\-_11 

fto WITCH ON.... London and listen to the quick— 
fire patter of the cockney 
Comedian. Then to Paris and hear 
the gorgeous massed orchestra. But 
for the true lilting music of the 
Spanish dance you must go to 
Spain. So—a turn of the dial of the 
Pentovox Three and you are there, 
with the rhythmical click of the 
instruments in your ear. Everything 
comes easily to the Pentovox Three. 

THE JUNIOR CONE 
REPRODUCER 

is a thoroughly efficient 
speaker, giving clear and 
faithful reproduction. A 
ne w Bowyer-Lowe model 
at a poptilar price. 

35f-

THE PENTOVOX THREE 

No hesitation about singling out the 
station you want! No intrusion 
between you and the artists. And 
the price ? The lowest of any Screened 
Grid Three on the market. Easy 
monthly payments if you wish. 

TEN POUNDS 
including valves and royalties. 

Ask your Wireless Dealer 
about the comprehensive 
Bowyer-Lowe range of Sets 
and Components, or write to 
Headquarters for illustrated 
literature. 

THE 

co. LTD. 
In Association with -4911» Recordaphones Ltd. 

,  

London Showrooms : 

ASTOR HOUSE, ALDWYCH e W.C.2 
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andhiseand 
leNtammammull101110 

Make grand 
Ce]) 11100 

grander 
Four members of the 
famous Dubilier Band. 
Individually their per-
formance is supreme— 
in co-operation they are 
perfect. 

PAPER CONDENSERS 
.ot to •I • • each 2/-
•125 and .2 • • each 2/3 
.25 and .3 • • each 2/5 
*4 and .5 • • each 2/6 

each 2/6 
each 3/6 

Prices of higher values on 
application. 

• 

MICA CONDENSERS 
Type 610 Br 620 

•resoo5 to .00o0 
.00r to •oo6 
.0°7 to •oo9 

MICA CONDENSER 
Type B775 

•or - 4;-1 - 8/6 
.5 - 37/6 

Internist's:lie Capacities at 
proportionate prices. 

If **obtainable from your dealer, write d'rect to us, givinl bis name and address. 

UBILI: 
FIXED CONDENSERS 

Free for the asking—" A Bit 
about a Battery." There's a copy 

for you re! your dealer's. - 

OCTOBER 2ND, 1929. 

,efitiefieelle„tlielf 

12 A I) l 0 TEST METER, 

WAT E S 
VOrT-AMP 

PANEL MOUNTING MODEL 
The meter tits on to the panel, below which 
is placed a bakelite disc fitted with sockets 
and plugs. A neat Ivorine instruction plate 
fits above this, detailing the exact location 
of the plugs, which are merely re-arranged 
in the coloured sockets to obtain the vario us 
readings on the three scales. This model 
is extremely ingenious and presents un-
rivalled possibilities to all set owners who 
have long felt the need of a " 3 in 1 " meter 
for panel mounting purposes. Meter 
finished in highly polished nickel. Supplied 
complete with plugs, sockets and discs, 
drilling dimensions and fitting instructions. 
Obtainable direct or from Halfords Stores, 
Currys Stores and all Radio dealers. 
Illustration shows meter and discs in position on 
piece of ebonite. Note pleasing appearance of fitting. 

READINGS. 
0-150 Volts. 
0- 30 milliamps. 
0- 6 Volts. 
Res. 5,000 Ohms. 

Daintier Condenser Co. (7923) Fully guaranteed. 
Ltd., Damn Works, V'cloria Price 1 3 '9. 
Road. N. Acton. London, W.3. , 

amannimmismun 
LU. 

THE STANDARD WET 
BATTERY CO., 
(Dept. W.W.). 

184-188, Shaftesbury Avenue, 
W.C.R. 

Mention of The Wireless World," when writin; to advertisers, will ensure prompt attention. 
uso 
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OCTOBER ith-12th. 

to purchasers of EVER READY Lamps and 
Batteries. The Ever Ready man will visit 
Hardware, Electrical, Photographic Stores and 
Garages, etc., where special displays of Ever 
Ready goods are made. 

Brilliant illumination at the touch of a switch 
is provided by an EVER READY SPOT-
LIGHT, ready for every emergency in the dark 
Winter nights. 

EVER READY WIRELESS BATTERIES 
ensure clear, powerful reception, and give the 
best service at least cost. 

Buy an EVER READY Lamp or 
Battery, you may be one of the 
lucky ones and receive £3 notes. 

BRITAIN'S BEST BATTERIES 1 

ElI Advcrtisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Superior A.G. POWER TRANSFORMERS 
and CHOKES for the MAINS from 35e- each 

for ALL INPUTS and OUTPUTS. 

LON_VIEW STAND 2941 

SPEC AL 
INTERVALVE 

TRANSFORMERS 
15/- EACH. 

30'4> 
%eve" 
20"vià4 ‘50sices 
edaw•dow— 
'Phone 

Special Quotations for Gramophone Radio and 
Public Address Smoothing Chokes on application. 

H WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM. 1 
Telephone : Mid. 1409. Telegrams: Drawbench, Wham.' 

FOR USE IN 

PORTABLE SETS 

LLES014 
GUARANTEED ELIMINATOR 

JUST THE SIZE OF AN H.T. 
BATTERY 

SEE THIS ELIMINATOR AT A.C. MODEL any voltage from 10C-230v. 
OLYMPIA, STANDS 250, 251, 2 Tappings ..3E6-0-0 

D.C. MODEL any voltage from 100-230v. 
274, 275, G242-245. 2 Tappings . .£2-10-0 

ELLISON MANUFACTURING CO. LTD. 
DRAGON WORKS • • HARROGATE 

4680 

TRADE ENQUIRIES INVITED 

Mention of " The 11 -i;.eless II orid,•• z<hen zeritin; to ndeedis:•rs, will ensure hump( attention. 
BI2 
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The R.G.D. Radiogramophone. 
\ n entirely new six - valve instrument 
giving the highest possible quality for 
both radio and record, with ample volume, 
incorporating the latest design of moving 
coil speaker, operates entirely from 
electric mains, A.C. any voltage, or D.C. 
200 volts or over. £75 . O . 0 in oak. 
£80 Mahogany. 

The R.G.D. Mov-
ing Coil Loud-
speaker finished 
in Walnut, Oak 
or Mahogany 
a ft. C ins, high 
g ft. 6 ins, wide-
an exceptionally 
High-class In-
strument i Or 
D.C. mains 

£20 
Can be supplied 

ith equipment 
for A.C. mains. 

Hear it at Olym-
pia before the 
end of the Show. 
Stand 292. 

Wireless 
Exhibition, 
Olympia. 

Stand 292 

Literature on application. 

The RADIO GRAMOPHONE DEVELOPMENT Co., 
ST. PETER S PLACE, BROAD ST., BIRMINGHAM, 

YOUR "D.C.," SIR, 
is ON STAND 13/14 

Important de‘ elopments in 

MESTINGHOUSEIO 

SEE THEM ON 

STAND 13/14 
and don't forget 
to ask for your 
copy of the new 

“All Metal Way 1930" 

32 pages of circuits and 
indispensable notes on A.C. 

Mains Units of all kinds. 

METAL RECTIFIERS 
The construction of high-tension 
eliminators is now greatly simplified 
and cheapened by the introduction 
of the new units H.T.3 and H.T.4. 

The prices of the H.T.1 and H.T.2 
models are reduced. 

Complete range of units suitable for 
any type of eliminator or charger 
will be on view. 

For those who intend to buy a 
ready-made mains unit, we have a 
selection on show of those made by 
the leading radio manufacturers. 

YOUR CD. CS1 R 

The Westinghouse Brake 
& Saxby Signal Co., Ltd., 

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

Mention ol "The Wireless World," uhen writing to advertisers, will ensure hroinht attention. 514 
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104.2 

XL* 

1929-30 'sv MODELS 
ALL RECEIVERS 

ALL-ELECTRIC & BATTERY PORTABLES 
BATTERY RECEIVERS - LOUD SPEAKERS 
H.T. POWER UNITS - ALL-ELECTRIC AMPLIFIERS 
Made in England. 

Sold ba all 
Wireless Dealers _ 

WRITE for Brochure B.C. 5201 which gives full 
particulars of all GECoPHONE Receivers, Loud 
Speakers, etc. SENT POST FREE on REQUEST 

Advt. of The Gene; j,! 1.-Icrtrie Co. lid., Magnet House, kingsway, London, W.C.2 
ittç Advertisements for " The Wireless World" are only accepted from firms we believe to he thoroughly reliable. 
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4e.‘ took 
qp ALIKE 
4ç(e o le D oRies 

e ) e4i 

Two wells, equal in diame-
ter, their water content at 
the same level . but one 
is deeper. One could still 
be drawn upon long after 
the other had been 
exhausted. 
So the new Dubilier H.T. 
Battery differs from all 
the good makes in having 
a materially longer work-
ing life. No other buttery 
of equal size lasts so long. 
Prove this for yourself. 
Use a Dubilier H.T. 
Battery in your set now. 
"A Bit about a Batter • " is an 

interesting booklet which yt u 
can obtt in free front your dert'er. 

SUPERIOR Single Capacity) 

9 v. 1/6 66 v. (with G. B. Tappings) 7/11 
63 v. - 7/6 99 v. • - . 1119 
66 v.. 7/t 108 r. • • • • 11/9 

• SUPREME (Treble Capacity) 

60 v. 13/6 63 v. . 1411 
100 v. • 22. • 

II IIE Il II ER 
BATT E ,"P41"""s WEIREIUSEDTHfN 
LONGER LIFE Al LOWER COST. 

DO YOUREMMIBER-7 
/ 7,------ 000, loos. • •••• 

--
7,„//le - 0001 meows • ••••• ..,, ...-- 

- N. ' fib /;•011 le, .............--:, r , - - - — — - - -___ 
',.,.... 

r. 
/ ' • _ ... • ....., , ....., - -.we, , 
sr'  «...,, 

:::--• e ..... • - • „,:„----"------------ 
/ • • .....-;-----___ • • 

•--- ----... 

' -^.. - • •s, • 
• 

'.,,,•..,...,„ 

Here is illustrated ono 
of the many patterns, sr 
is the 2 m fd. Paper Con-
denser, Price 3s. Tod. 
Other capacities from 
.005 ro ionsids. 

C.Q.... C.Q.... C.Q.... 
F.L What does it all 
mean ? Anyway it's morse 
—Listen! Here it is again 
---the Eiffel Tower—Paris l 
Wonderful." Yes, it was 
wonderful in the old days 
—on a single valver too— 
with an "R" Valve at that. 
How morse can worry us 
to-day—but then, with our 
first cumbersome " multi. 
dial" receiver, what a thrill 
that splut ter of sound gave 
us. Couldn't understand it, 
but still it was " wireless." 

Even then T.C.C. Con-
densers were used in the 
truly wonderful gear of 
that time. T.C.C. Con-
densers have always been 
used where precision and 
accuracy matter. Take the 
tip of the old hands in radio 
—use T.C.C. and be safe. 

< coNDEN 
2 

'A1 3345/ 

I. 

Lirenred tinder 
Detip Reg. No. 7thz71 

Dubilier Condenser Co. (1925) Ltd., Ducon W..rks, North Acton. London, W.3. 

133 

Alen t ion of "The II' eless Vorld," when writing to advertisers, will ensure prompt attention. 

Advt. Telegraph Condenser Co. Ltd.. Wales farm Acton.London. W3 . 

IM 779. 
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A MIEN° 
INS1TANTANE 

BurTon Single & Twin 
Drum Drive Fast & Slow 

Motion Condensers. 

BurTon Super 
Finish Metal 
Encl Plate Con-

densers. 

BurTon 
Anti-Capacity 

BurTon Tren, Switches. 
formers 

ADVERTISEMENTS. 29  

THE ECLIPSE 
OF OLYMPIA 
(

If you were unable to visit Olympia—visit your Dealer 
now—ask him to show you the complete range of BurTon 
components, that took Olympia by storm! 
You will marvel at the standard of perfection attained in 
iturTon Components. Compare the prices with others— 
.) ou will then instantly agree that others are rare that can 
possibly compare with BurTon Components. 

SF:E THE 

BurTON EMPIRE 3-VALVE SETS! 
Battery and All Mains Models Built by BurTON. 

BurTon Single and Binocular 
H.F. Chokes. 

BurTon Mid-Log Condensers. 
Metal End Plates. 

WITH FULL DETAILS OF 
the complete range of Burton 
Components, Including H.F. 
Chokes, Transformers, Drum 
Drive Condensers, Anti-Capacity 
Switches, a new range of Metal 
End Plate Condensers, Six Pin 
Cases, Indicating Terminals, 
Vernier Dials, Reaction Con-
densers, Base Board Resistors, 
Panel Rheostats, Valve Holders, 
Metal Cabinets. Contact Switches, 

etc. 

C. F. & H. BurTON, PROGRESS WORKS, WALSALL, ENG. 

ItA2 Advertisements for The freiieless World" are only accepted from firms we believe lo be ilwroughly reliable. 
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11 ffaupt 
-41>o•oe, 

The effect of placing Polar Con-
densers behind your panel is equiva-
lent to turning the world round 
the way you want it. 

The combination of Slow Motion 
and Direct Drive, as fitted to Polar 
Condensers, is the surest method of 
quickly bringing in those evasive 
stations. 

Marked' 

PRICES OF THE 
POLAR "IDEAL" 

•0005 — 
•00035 — 
•0003 — 

12„ 6 
12/3 
12/"— 

The Polar Range includes a 
condenser for every purpose. 

Write for the New Polar Catalogue (W). in 
which the lull range is illustrated and described. 

andeusers 
WINGROVE & ROGERS LTD •9 188-189, STRAND, LONDON, W.C.2. 

Works: Polar Works, Old Swan, Liverpool. 

Tun r 

NEW MODELS 
LOWER PRICES 

New 12 amp. 75 volt 5 amp. Full Wave New High and Low 
Public Garage type, type for charging Tension Radio type. 

car Starter Batteries 
New 6 amp. 75 volt and large Radio New Trickle Char. 
Public Garage type. Accumulators. ser Radio type. 

Write for Illustrated Folder giving full particulars 
and prices of complete range 

THE EDISON SWAN ELECTRIC CO., LTD , 
Incorporating the Wiring Supplies, Lighting Engineering, Refrigeration 

and Radio Business of The British Thomson-Houston Co., Ltd., 

TUNGAR DEPT., la, NEWMAN ST., OXFORD ST., W .I. 
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The *Wireles s 

OLYMPIA SHOW\vodlEIMPÊTITION 
DIRECTIONS AND RULES. 

1. Enter on the form, in the spaces provided, the names of the 3. The prizes will be awarded to the competitors who correctly 
manufacturers and the official description of what you con- forecast the outstanding single exhibit (No. 8 below), as decided 
aider the best apparatus at the Show, based on a consideration by the majority of votes, and have also the largest number of 
of value at the price asked, correct forecasts in the other classes of apparatus. 

4. No correspondence can be entered into in connection with the 
2. Write your name and address clearly and in ink on the entry Competition, and the Editor will not be responsible for any 

form in the space provided, and poet the completed entry form entries lost in the post or otherwise. 
not later than Monday, October 7th, to: Tho Competition Only one entry form to be sent in by each competitor. 
Editor. The Wireless World, Dorset House, Tudor Street, 6. The decision of the Editor must be accepted as final on all 
E.0.4.* questions arising out of this Competition 

A FIRST PRIZE OF FIFTY POUNDS IN CASH 

2nd.—A voucher for the purchase of apparatus 

to the value of £20 from firms exhibiting 

at the Olympia Show. 

FREE 
ENTRY FORM 

Enter your choioe of the hest apparatus at the Show in each of the following classes :— 

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. 

DEFINITION OF CLASS. NAME OF MANUFACTURER. OFFICIAI. DESCRIPTION OF APPARATUS. 

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. 

I Complete receivers of 4 valves 
"" or 14.xe, similarly defined. 

3 Batteries of all kinds, including 
accumulators for both high ten-
:don and low tension. 

A. Mains supply units, both D.C. 
-'' and A.C., and including those 

which provide filament heating 
circuits. 

. 

5 Loud speakers of all types. 

6 Valves. 

7 Other apparatus not classified 
• above, also amplifiers, com-

ponent parts such as trans-
formers, condensers, tuning cods, 
resistances, etc., etc. 

and 
Q The outstanding single exhibit 
‘-• at the Show, Irrespective of the 

class to which it belongs. • 

I agree to accept the rules and declare that this ia the only entry form that 1 have completed. 

NAME (In Block Letters)  

FULL ADDRESS  

* Visitors to Olympia may place the completed form in one of the boxes provided at the Wireless 
World stands Nos. 38-39. 

erg Advertisements for " The Wirekss World" are only accepted front firms we bel,ez:e tc be thoroughly reliable. 
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Wonderful 
Response! 
A recent advertiser en "The 
Wireless World" writes:— 

"I should like to in-
form you of the 
wonderful response 
to my advertisement 
in 'The Wireless 
World.' I have re-
ceived no less than 20 
applications for the 
Ferranti and Marconi 
Transformers and 
most of the other 
goods have been sold." 

W. H. Trevett, 
ilo„ High Street, 

Eritb, Kent. 

"Astounding!" 1 

The following extract is from 
the letter of a recent advertiser 
in the Miscellaneous Columns 
of "The Wireless World." 

"My loud-speaker 
was sold on the 
evening of the same 
day on which the 
advertisement 
appeared. 

Many thanks to your 
paper: it is wonder-
ful. The number of 
replies to my adver-
tisement was 
astounding." 

Clarke Wood, 
Common Side. 

Selbton, 
NOTTS. 

; ( )1 Nt; 1"i lusi,‘,;-r. By MN. Sterd. 
(From the Beginners' (.ompetition.) 

Use your 
camera! 
NOW is the time of year 

when you can take 
pictures out - of - doors. If 
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 
i.CINIM/TOGRAPIIFI5 

Incorporating "The New Photographer." 

'JAFFE & SONS LIMITED, 
Dorset House, Tudor Street, 

LONDON, E.C.4. w.", 

Mention of "The Wireless World," when writing lo advertisers. 

OCTOBER 2ND, 1929. 

How 
to sell 

a Portable! 
For the sale or purchase of 
Portable or other Receivers use 
the Miscellaneous Columns of 
" The Wireless World." A recent 
advertiser writes as follows: 

"1 am very satisfied with the 
results obtained. The Portable set 
was sold the same day, and I had 
over twenty other replies, includ-

ing prepaid Telegrams. I also 
had a large number of callers, 

and altogether am very pleased 
with the pulling powers of your 
valuable paper." 

M. A. Iraosr, 
54, Clerkenwell Road, 

London, E.C.t. 

.W8 1 . 

EGYPT 

NATAL 

SOUTH AFRICA 

MALTA 

lee' V a /gee., 

"You will be pleased 
to learn that from my 
last advertisement in 
'The Wireless World,' 
letters reached me from 

EGYPT, NATAL, 

SOUTH AFRICA, 

and goods were sold to 
a person residing in 
MALTA. 

This undoubtedly proves 

the high value  of your 
paper. 

w. w.113 

WILLIAM WINFIELD, 
4, ARTHUR ST., 

HULL ROAD. 
YORK. 

will ensure prompt attention. B20 
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1--Tn. Entirely New NM, 
0 Production:  

For the ALL ELECTRIC RECEIVER 
THE 

• to A•C• Converter 

Stand 292 OLYMPIA 

40 WATT Model£  
1 3 - - 

85 WATT Model£  
1 9 - - 

MMI 

IF YOU ARE ON D.C. MAINS 
employ the above machine 
for running your all 

ELECTRIC RECEIVER. 
The only safe way to operate receivers 
from D.C. Mains. Suitable for well— 

known makes of Receivers. 

POWER SUPPLY UNITS our Speegality. 

MAGNETO SYND. Ltd., Radio Dept., 
COVENTRY. Telephone: 5001. 

132I .-i,Lc/Iisements for " The Wireless World" are only accepted from firms we believe to Le thoroughly reliable 
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*Cd 

STANDARD MODELS 
10'in. CONE 

SPECIAL MODELS 
7,,•in. CONE 

THE WIRELESS WORLD OCTOBER 2ND, 1929. 

ei The World's greatest 
Le. development in 

Dynamic Speaker Construction 

AGAIN JP6MVIOX 

LEADS THE WAY 
Standard Models 

10.tin. Cones 
No. 107 1 l0.180v. D.C. £8.5.0 
„ 10) 180 300v. D.C. £8.5.0 
„ 201 6.12v. D.C. £8 

401 110v.50cyA.C. £11 
„ 405 200,140v.50cy 

A.C. £11 

Special Models 
7;in. Cones 

No. 105 110:180v. D.C. £6 
„ 108 180300v. D.C. £6.7.6 
„ 200 6 12v. D.C. £6 
„ 400 110v.50cyA.C. £8.5.0 
„ 404 200/240v. 50cy 

A.C. £8.5.0 

Again leads the way with the new X-CORE dynamics. 
The X-CORE insures perfect alignment of the inner 
and outer poles and a true concentric gap in which 
the moving coil may vibrate. The X-CORE is secured 
in engagement with the main core by means of a belt 
running directly through its centre. 
The new special model with 7/in. " LEXIDE " Cone 
is the World's finest Moving Coil Speaker, while the 
Standard model with 10in. "LEXIDE" Core 
heralds the greateit advance in dynamic power 
speaker construction. 

Write fur new eight-page folder 

THE ROTHERMEL 
CORPORATION, Ltd. 
24 Maddox Street, London, W.1 

'Phone. .11.-11 .1...1 I It e578;9 

WE INVITE YOU 
TO CET IN 
TOUCH WITH 

Us. 

The illustration above is the 
Metal Cabinet of the " W.W. 
Kit Set" described in "The 
Wireless World " of Sept. 18th. 

Let Ritherdon's supply the cabinet for your 
set. " RITHO " Metal Cabinets are made by 
the most efficient metal working establish-
ment in the country. Modern plant and 
modern methods enable Riiherdon's to su:,ply 
the highest class of work at moderate prices. 

"Mho" Eliminator Cases and High Grade Metal 
Cabinets of every description in a variety of artistic 
finisheA. Screening bones wilh single or ',Hilt( ple 
compllricncul ,, ners, b.. He. 

RITHERDON dt CO., LTD., 
METAL WORKERS, 

NORTH BRIDGE MILLS, 
BOLTON. 

Tel. 1024. 

The Appearance of 
Your Wireless Set. 

Now you have finished building that set and are proud ol 
it why not carry your pride a step further and enclose it in 
a "RABILOK" cabinet Y 

Three is a ." KAI:IMO/LP cabinet to suit every receiver 
Radio Gramophones, also cone and moving coil loud speaker 
cabinets in oak or mahogany, beautifully finished in an 
extensive range of designs to suit your particular needs. 
"RABILOK " cabinets are s, coined for the Mollard Master 
Three and Master Five Portable. 

A RECOGNITION OF EFFICIENC 

. illustrated list sent free on request. 

'KAM LOW 
47iN9cr 

W. & T. LOCK, Ltd., 
Et. Peter's Works, 

BATH. 
London Showrooms 11, Red 
LionSquare,fligh Holborn. W.C.1. 

••••••.• 

STANDS 
202 - 203 
OLYMPIA 

IWI ELESS VALVE TRANSMITTERS 
Price 

l)// 

net 

By W. James. 

A book that deals very thoroughly 
with the design and operation 

By Post 916. of small power apparatus. 

ILIFFE & SONS LTD., 
Dorset House, Tudor Street, London, E.C.4 

w.w.n 

.11ention " The ing to aditerlisers, will ensure prompt allent:un. 1322 
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An entirely NEW MANU-
FACTURING PROCESS is 
employed in the construction of 
MAGNET Wireless Batteries. 
It gives a standard of battery 
performance hitherto non-
existent and maintains smooth, 
effortless power for a greater 
length of time. 

All MAGNET Batteries are 
fitted with super grip screw 
terminals. 

ADVERTISEMENTS. 35 

,Ut 

ititeatzz.s 
BETTER 

H.T. 
SERVICE 

'Pt 

WIRELESS BATTERIES 

MADE IN 
ENGLAND 

Sold bit all Wireless Dealers 

PR ICES 
STANDARD TAPPINGS 
L.4920 
60 volt  9:6 
L.4922 
100 volt  113/6 
WITH GRID BIAS 

TAPPINGS 
L.4921 
60 volt   11/-
SUPER CELL TYPE 

L.4903 
66 cob  21j-
GRID BIAS BATTERIES 
L.6095 .. 6 volt .. 1/6 
L.6096 .. 9 volt .. 1/9 
L.4908 .. 161 volt .. 

UNIIIMMIIMMUMMIBBI 
2 •s b for "J It:. Wireless World" are only accepted from firms we believe la be thorouhlt. 
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Better 
than 

ever! 
More handsome, more power-
ful and more efficient than 
either of its famous predecess-
ors — the wonderful 1930 
Cossor Melody maker. It is 
fitted with one-dial control— 
turn only one knob to hear 
the programme you want. It 
has enormous range — it will 
bring you Radio from all the 
great broadcasting centres of 
Europe. Switch alters wave-
length — no coils to change. 
Its two-tone blue lacquered 
cabinet with oxydised silver 
finished escutcheon give it a 
striking and attractive appear-
ance never before seen in any 
British Radio Receiver. 

A Wonderful Achievement 
The 1930 Cossor Melody Maker is the last word in 
Screened Grid Receivers. Because it uses the wonderful 
NEW Cossor Valves it has enormous power and range. 
It has razor-sharp selectivity. It will cut out the local 
broadcast like magic and bring in programme after 
programme with amazing ease— 
only one knob to turn to hear the 
station you want. Designed to suit 
broadcasting conditions when 
B.B.C. Regional Scheme comes 
into operation—the 1930 Cossor 
Melody Maker is next year's Set 
which you can buy now. 

PRICE 

€8.15.0 
Price tnchides the three NEW 
Cossor Valve, ghe handsome 
cabinet and the to pares neeep 
sary for as rued as,ortbly. 

Also for A.C. Mains operation. Price £15 o. o. 

Use this Coupon 
To Messrs. A.C. Cossor Ltd., 

Highbury Grove, London, N.5. 
Please send me free of charge full particulars 
of the wonderful 1930 Cossor Melody Maker 
(a) A.C. Mains Model (la Battery Model. 

(Please strike out one you do not require.) 

Name   

Address 

Uses latest 
Screened Grid. 

Circuit 
The circuit used in the 1930 
Cossor Melody Maker has 
been specially developed by 
Cossor engineers to obtain 
the highest possible results 
from the wonderful NEW 
CossorValves. No other make 
of valve would give such 
power or range or volume. 

One dial control 
By means of an entirely new 
system of synchronised con-
trol, " tricky" tuning is done 
away with in the 1930 Cossor 
Melody Maker. Only one 
knob to turn to bring in the 
programme you want. 

No cods to change 
In the 1930 Cossor Melody Maker there is no 
coil changing — merely turn a knob to alter 
from long to short wavelengths or vice versa. 
Never before has there been such a highly 
efficient Receiver with such simple controls. 

1000 miles range 
Because of the power of its NEW Cessor 
Screened Grid Valve the 1930 Cossor Melody 
Maker will bring your Radio from stations 
1000 miles away. And because of the careful 
balancing of all the valves in the Set it gives 
an amazingly life-like tone. For volume, tone 
and range the 1930 Cossor Melody Maker is 
unequalled. 

reze 1930 

ossor 
"Melody Maker' 
The World's lowest priced Screened Çrid Receiver of 

such advanced design. 
A. C. Con«. Ltd.. Highlndy Grow. London, acs. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 

623 

24 



•;: 

ZheW 
rr--hslztrp, RADIOAN D R IEW EV 

e• 4 :0110.1 (17/b )éar of Publication) 
ittte-# Iii 

el 
• *beer 

 1 

No. 527. WEDNESDAY, OCTOBER 2ND, 1929. VOL. XXV. No. 14. 

Editor: HUGH S. POCOCK. 
Assistant Editor: F. H. HAINES. 

Editorial Offices: z z 6-1 xy, FLEET STREET, LONDON, E.C.4 
Editorial Telephone: City 9472 (5 lines). 

Advertising and Publishing Offices: 
DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 

Telephone: City 2847 (13 Enc.:). Telegrams: " EthaworIcl, Fleet, London." 
CovEurnv: Hertford Street. 

Yeteerents: " Cyclist, Coventry." Telephone: 5210 Coventry. 

BIRMINGHAM: Guildhall Buildings, Navigation Street. 
m ums.: -Autoprees, Bilininallato." Teleptone: 2970 and 2.171 Midland. 

MANCHESTER: 260, Deansgate. 
Migraine: "Iliffe, Manchester." Telephone: 8970 City (4 Ma). 

GLASGOW: 101, St. Vincent Street, C.2. 
Telegram Mirk, Clanton." Telephone: Central 4857. 

PUBLISHED WEEKLY. 
Subscription Rates: Home, zys. 4d. ; Canada, lys. 4d. ; 

other countries abroad, i9s. 6d. per annum. 
>Uttered as Second Class Matter at New York, N.Y. 

As many of the circa its cad apparatus described in these pages are «Meted by 
patents, readers are advised, before pushing use of them, to satisfy ilseniselves 

that they would not be infringing patents. 

CONTENTS OF THIS ISSUE. 
EDITORIAL VIEWS 

DESIGNING AN ELIMINATOR. BY W. I. G. PAGE 

THE TREND OF PROGRESS .. 

AIDS TO SELECTIVITY. BY H. B. DENT.. 

BROADCAST BREVITIES .. 

W IRELESS THEORY SIMPLIFIED (CONTINUED). BY S. 0. PEARSOV 

THE PENTODE AS AN ANODIC RECTIFIER (ComcLuoso). By A. L. M. 

READERS' PROBLEMS.. 

• • 
• • 
• 
• 

PAGE 
365 

366 

368 

384 

387 

388 

391 

393 

THE BATTLE OF THE GIANTS. 

ri HE " Plan de Prague," which came into opera-
tion at the end of June last, based on decisions 
previously taken at the Washington Conference, 

made the best of a bad job, namely, an attempt to fit 
into a narrow broadcasting band an innumerable list 
of European transmitters. Many exclusive wavelengths 
were cut down, more common waves were created, and 
others were shared by two or more countries; in fact, 
every effort was made to satisfy most of the claimants 
whilst still adhering to a co-ordinated plan with a view 
to securing a degree of order in the ether. 
From the date it was carried out the " Plan de 

Prague " in turn has been highly praised or ruthlessly 
condemned, and it would be difficult for the average 
listener to distant stations to express his opinion regard-
ing the success or failure of the scheme. Are general 
conditions better or worse than they were a year ago? 
An evening spent with a highly selective wireless re-
ceiver will demonstrate that, like the proverbial curate's 
egg, the broadcasting band is good in parts; but the 
8 25 

small separation between frequencies necessitated by the 
narrowness of the band and the number of wavelengths 
to be allocated does not give sufficient elbow room, 
especially as on most nights some stations stray from 
their official positions. 
For close on three months the authorities have been 

given an opportunity of studying the working of the 
scheme, and at The Hague, where a conference is being 
held, the matter again cornes up for general discussion. 
For the present it is difficult to see how any improvement 
can be made so long as the broadcasting band remains 
within such narrow boundaries, and stations are as 
numerous as at present. The Prague Plan, in its founda-
tion, is based on the aerial energy of the respective 
transmitters, at the time it was prepared. This impor-
tant factor is changing rapidly and is likely to annihilate 
the entire scheme. 

Gradually, with the evolution and development of 
the wireless programmes, most authorities have put 
forward schemes either for an increase in the number 
of stations to supply an extended service or, alterna-
tively, an increase in the power of the transmissions, 
thus obtaining greater range. With the centralisation 
of activities in the respective capitals, the latter scheme 
has been mostly favoured, and if a short study be made 
of the developments which are taking place in a number 
of European countries, it will be found that within the 
last year many additional high-power transmitters have 
come into operation. Moreover, the constructional pro-
grammes of most foreign broadcasting concerns call 
for a further increase. Taking Great Britain alone, 
the new Brookmans Park dual transmitter will work 
with an energy of 30 kilowatts in the aerial; and we are 
promised in the future four more similar installations. 
On the Continent we find proposals to endow Stras-

bourg with a 12-kilowatt station, and to erect a 30-kilo-
watt transmitter at Bordeaux. Madrid intends to use 20 
kilowatts, Barcelona io, Rome 50, Milan 20, Naples 7, 
Prague 6o, and so on. 

If it is assumed that certain individual countries will 
look to an increased transmitting energy as a means to 
rid themselves of interference both local and distant, 
and thus ensure a better service to their licence-holders, 
we may be sure this example will be followed generally, 
with the inevitable result' that the " Plan de Prague ' 
must fail. 
So far as can be foreseen, the near future will bring 

with it a Battle of Giants, an event which will benefit 
no individual country, but which, on the other hand, in 
the present limitations of the wave band, will sadly 
hamper broadcasting developments in Europe. 
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pROBABLY the largest 
item in the upkeep of 
a simple radio receiver 

is the high-tension battery. 
Notwithstanding this, there. 
are many listeners who have 
electric light in their houses 
and who refrain from con-
structing an H.T. battery 
substitute because they fear 
that the calculation of the 
resistance values and the de-
sign of the filter to suit their 
sets is too complicated for 
them. Let it be said at once 
that the science of decoup-
ling or the process for pre-
venting unwanted couplings 
when two or more A.C. 
potentials are common to 
one cirçuit has been so tho-
roughly developed (luring 
the last year that H.T. elimi-
nators can now be designed 
either for A.C. or D.C. in 
which there is no trace of 
motor boating, hum, distor-
tion, or loss of amplification. 

Besides the obvious advantage conferred by a mains 
unit of a trouble-free anode supply, there is the ques-
tion of economy. It should be pointed out that a unit 
of electricity can be purchased from a lighting com-
pany for, say, 5d., whilst the cost of a unit obtained 
from high-tension batteries would be about 30s. to 
40s. Thus an A.C. eliminator costing, perhaps, a to 
£6 would soon pay for itself. Another advantage is 
the constancy, within small limits, of the voltage of 
the supply mains and the fact that power valves with 
a more liberal anode current than that usually to be 
extracted from batteries can be included in a mains 
set without producing any noticeable increase in the 
quarterly lighting bill. 

Voltage Regulation. 

There are several fundamental differences between 
battery and mains supply. First, a change in current 
in the feed to any valve, when a battery is used, is not 
accompanied by any serious change in voltage, whereas 
with an eliminator, owing to the common resistance 
network which is always present, the voltage-current 
relationship is a steep slope known as thé voltage-
regulation curve. If, for instance, the power valve 
of a mains receiver is exchanged for another having 
double thé anode current, the plate voltages on all 
the other valves will drop. Our aim, therefore, is to 
design an eliminator with the minimum common in-
ternal resistance. Secondly, if, when using a battery. 
we desire a voltage below the maximum (perhaps for 
the screen of an S.G. valve), we simply make con-
nection to the necessary tapping, but we cannot obtain. 
a lesser voltage than that of the mains unless we use 
a resistance. Here, again, a change in feed current 
results in a change in applied voltage. This difficulty 

Notes on Current Practice in Home. 
constructed H.T. Mains 

By W. 1. G. PAGE,, B.Sc. 

Units. 

is partially overcome by 
using separate potentio-
meters for all feeds of, say. 
2 mA. and under, the re-
sistance values being so 
chosen that the constant cur-
rent passing through the 
potentiometer is over four 
times that of the feed to the 
valve. 
Where a power valve is 

concerned it would be un-
economical to use a separate 
potentiometer; a series re-
sistance is used in its place. 
Thirdly, to smooth out the 
ripple which is always 
superimposed on D.C. mains 
and is present in rectified 
A.C., it is necessary to malte 
unstinted use of inductance 
and capacity, the association 
of which will inevitably 
mean resonance at some low 
frequency. There are cer-
tain minimum inductance 
and capacity values which 
must be exceeded to prevent 

the circuit being tuned to a frequency above about 
25 cycles, otherwise hum will be heard in the loud 
speaker. A high-tension battery is devoid of ripple 
troubles, but with age will develop an appreciable 
internal resistance which, however, will be independent 
of frequency. 

Filter Circuits. 
In brief, by comparison with a battery, an eliminator 

has a high internal resistance producing a sloped 
voltage-current regulation curve, a resonant frequency, 
no direct means of providing a lower voltage than the 
mains except by voltage-dropping resistances, and suffi-
cient common impedance to necessitate the deflection 
of speech currents which would otherwise cause low-
frequency reaction and various forms of interruption. 
The filter in Fig. 2 for A.C. or D.C., used with or 
without one of the rectifiers of Fig. 1, is designed to 
be a fair compromise between cost and the ideal con-
dition where the various difficulties are avoided. It 
should be noted that no potentiometer is included that 
is common to two or more circuits (except in the case 
of the feeds to two S.G. valves). 
We can now discuss the relative merits of the various 

forms of rectifier available for H.T. mains units for 
A.C. The valve rectifier is cheap, but has a filament 
of limited life, and where the full-wave type is used 
a tapped transformer of rather elaborate design must 
be employed, having a voltage of. perhaps, 500 across 
the outers of the secondary. The dry copper-oxide 
metal rectifier, being electronic in action, has a prac-
tically everlasting life, its efficiency is about 70 per 
cent., and its internal resistance is lower than that of 
the valve, so that the voltage regulation curve is less 
steep. Full-wave metal oxide rectification is effected 
by a bridge circuit, and the transformer secondary is 
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Designing an Eliminator.— 
untapped and need have a voltage little in excess of 
that across the primary. The metal rectifier is rather 
sensitive to overload, and should always have a flash 
lamp fuse incorporated (fusing point between roo and 
200 mA.), and not more than 4 mfd. shunted imme-
diately across the output, otherwise the A.C. load may 
be too heavy. 

All rectifiers, except the voltage-doubling condenser 
bridge circuit, should have a reservoir condenser imme-
diately across the output to charge up during the rise 
in voltage and to discharge into the load circuit during 
the voltage decline. With regard to the merits of half-
wave and full-wave rectification, it should be stated 
that the former is rather cheaper where small outputs 
are desired, and although the rectified output is 50 
cycles from a 5o-cycle supply, the ear can tolerate 
from the average loud speaker without annoyance quite 
a large amplitude of ripple at this frequency. Full-
wave rectification gives an output of roo cycles from 
a 5o-cycle supply, and less smoothing equipment is 
required to give the same freedom from ripple as com-
pared with the half-wave method, but roo-cycle ripple 
is more audible from the loud speaker. It is thus 
rather a question of swings and roundabouts. For 

Fig. 1.—Five methods of rectification at present in use. In 
each case the terminals A and B are connected to a smooth-
ing circuit such as that shown in Fig. 2. (a) Circuit for full-
wave valve rectifier. (b) Half-wave valve rectifier. (c) Full-
wave bridge with metal-oxide rectifier. Note the double 0.1 
mfd. condenser across the transformer secondary. (d) Half-
wave Westinghouse metal rectifier (H.T.3). (e) Condenser-
rectifier bridge giving full-wave rectification and a voltage 

step-up irrespective of the transformer. 
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large outputs full-wa.ve rectification has the greatest 
application. 

In Fig. r (a) and (b) full-wave and half-wave valve 
rectification is shown. In (c) a metal-oxide full-wave 
bridge is illustrated. A Westinghouse unit of this type, 

Fig. 2.—A comprehensive smoothing and voltage-dropping 
circuit for modern 3-, 4- and 5-valve receivers. The termi-
nals A and Ji can be connected to any of the five rectifiers 
in Fig. 1. 1f a choke Ch and an earth condenser C (shown in 
dotted lines) be added, the above circuit becomes an efficient 

H.T. eliminator for D.C. mains. 

known as the H.T.I., is manufactured giving the large 
output of roo mA. at 200 volts, thus being suitable for 
moving coil speakers; note should be made of the 
flash lamp fuse and the centre-tapped double o.r mfd. 
condenser which will remove the last traces of hum. 
In (d) a Westinghouse H.T.3 half-wave unit is shown; 
the transformer secondary should give 135 volts and 
the smoothed voltage output will be 120 when the 
load is 20 mA.—a sufficient anode supply for most 
3-valve kit sets. An interesting condenser-rectifier 
bridge, known as the H.T.4, is shown in (e) which gives 
a step-up irrespective of the transformer. With a load of 
30 mA. the voltage developed is 180; with 50 mA. 
(the maximum permissible) the voltage is 150, both 
these outputs being obtained with 135 volts across 
the transformer secondary. This " voltage-doubling " 
device functions by virtue of the fact that the peak 
voltage charges in the condensers ,and the secondary 
voltage are additive. As explained in the inscrip-
tion, the circuit of Fig. 2 can be used as a complete 
D.C. eliminator, while for A.C. it can be connected 
to any of the rectifiers al Fig. r. Potentiometers are 
included where the valve eurrent does not exceed 
2 mA., and a desirable re'anement for critical screen 
voltage control is used wherein one limb of a potentio-
meter consists of a continuously variable wire-wound 
potential divider. 
The various 2 mfd. condensers can conveniently 

consist of a single tapped condenser block which con-
fers the benefit of compactness, easy wiring and, last 
hut not least, cheapness. Interchangeable clip-in re-
sistances are used except for R7 so that the anode feed 
may easily be changed to suit any valve. 
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Our Impressions of Olympia, 1929. 

HE outstanding impression carried away after a 
visit to Olympia has been that real progress is 
in evidence in almost every section of the Exhi-

bition, and in the pages which follow we endeavour to 
present to the reader our views on what are the - 
principal indications of progress made during the past 
year in the design and production of apparatus of all 
kinds. Something should also be said for the Exhibi-
tion itself, for therein, too, we have an illustration of the 
growing importance of the wireless industry of this 
country and a definite indication of its increasing stability. 
The days appear to have passed when firms of mush-

room growth came into the wireless industry with no 
experience of technical ability, but merely with the 
intention of making capital out of the ignorance of the 
general public in technical matters. To-day it is almost 
impossible to sell " junk " to the public, and we take 
considerable credit to ourselves because we believe that 
our efforts to distribute technical information amongst 
the public have contributed very largely to bring about 
that happy state of affairs so much in evidence at 
Olympia this year, where the bulk of the apparatus is 
above criticism technically and every stand impresses 
the visitor with confidence that the firm represented is 
a bona fide unit of the industry. 
The Exhibition itself is larger than any Wireless Ex-

hibition that has previously been held in this country, 
and the stands are more numerous; yet it is pleasing 
to observe that by the careful planning of the stands 
the organisers have been able to eliminate any 
impression of overcrowding in the hall. A specially 
constructed staircase leading from the main hall to the. 
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gallery is an innovation which has proved a most happy 
addition, not only from the point of view of the general 
appearance but because it has tended to attract the 
attention of the public to the gallery. 
The most important innovation this year, and one on 

which we heartily congratulate the Radio Manufac-
turers' Association, is the provision which has been 
made in the gallery of soundproof demonstration rooms 
available to exhibitors. This has given the public 
opportunities to hear reproduction on the spot, and we 
hope that if in future Exhibitions space can be pro-
vided this feature may be extended so that every 
exhibitor can demonstrate. But we realise that with 
the number of exhibitors to be accommodated it was not 
possible for more demonstration rooms to be provided 
this year at Olympia. Whilst congratulating the organ-
isers on this arrangement, we do not feel that we can be 
equally enthusiastic regarding the facilities arranged and 
the permission granted for loud speaker demonstrations 
in the open on every stand. There were times when in 
visiting the stands and conversing with the exhibitors 
one felt the need for a megaphone to carry on a con-
versation at all. We do not want to suggest that demon-
stration of this kind should be cut out altogether, but 
perhaps some arrangement could be made next year 
whereby a limited number of .stands are permitted to 
demonstrate at one time. 

Before passing on to our observations on the trend 
of technical progress we take this opportunity of extend-
ing our congratulations to the Radio Manufacturers' 
kssociation as the organisers of what is undoubtedly 
the finest Radio Exhibition which has yet been held. 

28 
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-Types OF NEW RECEIVERS  
1.1 HIS has been a year of con-

solidation rather than of in-
novation. The critical visitor 

to Olympia finds little that is radi-
cally new, but is confirmed in the 
opinion that manufacturers have now 
completely mastered the practical ap-
plication of technical developments 
introduced during the two preceding 
years--which, after all, is far more 
important than the adoption of 
novelties merely for their own sake. 
There has been a definite all-round 
improvement in quality of repro-
duction, sensitivity and selectivity; 
further, sets have been " tidied up" 
to such an extent that, almost with-
out a • single exception, the exhibits 
are entirely capable of meeting the 
needs of the particular type of user 
for whom they are designed. 

It would be idle and inopportune 
to indulge in vain conjecture as to 
the developments likely to be intro-
duced in the immediate future, and, 
indeed, one gains the impression 
that no very sweeping modification 
of generally accepted standard prac-
tice is anticipated. This has had an 
important bearing on design, as 
many firms have deemed it safe to 
embark on an extensive manufac-

Marconiphone ..3—H.F." receiver, with back cover removed. 
Space for batteries or mains unit is provided in the base. 
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turing programme; in consequence, 
a large number of sets, instead of 
being mere assemblies of compo-
nents, are designed as units, or, 
where it is found to simplify and 
cheapen the production of several 
models, as an arrangement of two 
or more units. This procedure—pro-
vided that production is large 
enough in the matter of quantity— 
makes for economy, the saving 
being passed on to the consumer 
either in the form of cheaper sets or 
better sets at the same price. 

Metal lends itself admirably for 
use in these modern manufacturing 
schemes, and we find that it is ap-
plied extensively; it is almost the 
exception to find a receiver without 
a metal chassis, which generally 
forms part of the screening system 
—which, 15y the way, is in almost 
every case infinitely more thorough 
and effective tban that of last year. 
From this it may be concluded that 
much better use is being made of 
the properties of the screen-grid 
valve. 

In the matter of externals it is 
clear that polished wood is still the 
most generally used material for 
containers. Examples of other 

methods of con-
struction a r e not 
lacking; the new 
Ampl ion, Cossor, 
and Marconiphone 
(type 47) sets are 
typical of those 
housed in metal 
cabinets, and show 
the wide scope in 
the finish that can 
be given. Another 
method is exempli-
fied in the Ediswan 
and Philips (three-
valve model) sets, 
where a leatherette 
covering is applied 
to the metal. 
Tuning control is 

nowadays largely 
effected through 
edgewise drums, 
and the conven-
tional circular dial 
is seldom seen. 

One guesses that this is because the 
thumb-operated discs are considered 
to be more attractive to the eye and 
more likely to appeal to the non-
technical potential user. This form 

Gambrel! mains transportable receiver, 
with frame aerial and loud speaker in lid. 
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of control has another important ad-
vantage: sve still find that complete 
" ganging " of condensers is but 
rarely attempted (the Burndept 
" A.C.7 " is one of the outstanding 
exceptions), but that the side-by-
side mounting of two edgewise dials 
affords in a large measure the ad-
vantages of single-knob tuning. 
This feature is included in perhaps 
the majority of sets having H.F. 
amplification. In the Marconiphone 
Model 56 receiver we find an 
elaboration of this scheme; its four 
.tuned circuits are permanently 
ganged in pairs and the two dials 
are mounted side by side. The 
Columbia five-valve set includes a 
similar method, but here the two sets 
of condensers are coupled through 
a slipping clutch so that they may 
be operated together or individually 
as required; this is a promising line 
of development. 
Another minor improvement in 

control, found in a number of sets, 
is the provision of a scale arranged 
at a convenient angle for reading the 
figures. 
There is a definite increase in the 
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The Trend of Progreas.— ' 
practice of calibrating directly in 
wavelengths, instead of on an arbi-
trary scale. Naturally, this feature 
adds appreciably to the cost of pro-
duction, but it is found in some 
quite inexpensive sets, and seems 
likely to be adopted to a still greater 
extent in the future. 
Volume control methods have not 

undergone any radical changes, al-
though the provision of means 
whereby the aperiodic aerial coup-
ling may be critically and continu-
ously adjusted has points of novelty; 
it is included in Amplion and Mar-
coniphone sets. With regard to de-
vices for inclusion in the L.F. side 
of the, set, it is observed that the 
anode potentiometer method is 
widely used. 
A third form of control—that of 

tone—is coming into use; it is em-
bodied in the Columbia radio-
gramophone, while the " Novo-
tone " device is built into the 
Gambrell instrument. 

It is seldom that provision is not 
made for the use of a gramophone 
pick-up, except in the case of the 
simplest and least expensive type of 
set. As was to be expected, the 
radio-gramophone, complete with 
turntable, is one of the outstanding 
features of the show ; each form of 

The evolution of the portable: the McMichael Table 
Model. 

Wilinll@@0 
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reproduction is, in a sense, comple-
mentary to the other, and the many 
excellent examples exhibited go to 
prove that it is not a difficult matter 
to combine the best features of both 
in a single instrument. No attempt 
has been made to take a census, but 
it is not likely to be 
wide of the mark to 
say that the 
majority of radio-
-gramophones 
include a built-in 
frame aerial 
which, thanks to 
the ample room 
available in the 
, containing cabinet, 
is generally of suffi-
ciently large dimen-
sions to be reason-
ably effective. In 
several instances 
frames are built 
into flaps hinged to 
the sides of the 
cabinet, so that 
they may be orien-
tated (this method 
is adopted by the 
British Radio. 
Gramophone Com-
pany), while it is usual to provide an 
external knob for rotating built-in 
loops. A third course is exempli-
fied in the Igranic " A.C.3 " bureau 
models and radio gramophones, in 
which non-directional frames are 
used. 

Interior o: the KoIster-Branden 3-valve mains set. 

Mains Transportable 
Sets. 

It is not an exaggeration to say 
that the average buyer of a portable 
set does not choose that particular 
type of receiver solely on the score 
of its portability, but because he 

wishes for a completely 
self-contained piece of 
apparatus that can, be 
moved from room to 
room—and very seldom, 
if ever, farther afield. 
The truth of this seems 
to be generally realised, 
and several firms have 
produced mains trans-
portable receivers, com-
plete in themselves ex-
cept for a connection to 
the electric supply 
mains. One of the first 
examples of this type was 
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the R.I. All-Electric Three, which, 
thanks to a circuit arrangement of 
high efficiency, has sufficient sensi-
tivity (though including but three 
valves) for average requirements 
without the use of any aerial. 
Among other interesting sets in this 

category are the Gambrell, Edis-
wan, and . Lotus mains transport-
able models. The Burndept 

A.C.7 " and Igranic " A.C.3 " 
(the latter in the bureau model) 
are representative in their two 
spheres of a different line of 
attack in designing self-contained 
sets; like the transportables they 
are complete in themselves (except 
for a mains connection), but are 
mounted in larger pedestal cabinets. 

Table Portables. 

The general tendency towards the 
avoidance of a number of inter-
connected accessories is illustrated 
in other directions; battery-operated 
self-contained sets are now being 
made in a form in which portability 
is not the first aim of the designer., 
who has been more concerned in 
evolving a set for home use. 
Examples of this procedure are to 
be seen in the G.E.C. and 
McMichael table models, the latter 
being a " home" version of the long-
range portable recently reviewed in 
these columns. There is also a ten-
dency towards enclosing loud-
speaker and set in the same cabinet; 
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The Trend of Progress.— 
for instance, the new Cossor two-
valve mains receiver is supplied in 
this form as well as in the conven-
tional table pattern. 

It is almost certainly correct to 
say that the present-day "stan-
dard " receiver is art H.F.-det.-
L.F. three-valve combination with 
a pentode either definitely specified 
or optional in the last position. 
There are but few firms who do not 
produce something on these lines, 
but there is infinite variety in de-
tails of design. Grid-circuit detec-
tion is almost exclusively used in 
this class of set, but anode bend is 
adopted in several cases, notably in 
the Pye No. 350 A.C. set, which in-
cludes low-loss circuits specially suit-
able for working in conjunction with 
this type of rectifier. 
The basic three-valve circuit of the 

type discussed in the preceding para-
graph is as popular for mains opera-
tion as for battery feed, and, thanks 
to the increased efficiency of in-
directly heated valves, is generally 
quite as effective—indeed, much 
more effective—than the average 
four-valve set of a year or two ago. 

Reverting to the q. uestion of detec-
tion, it is clear that the anode bend 
method has gained ground, but only 
in sets having an exceptionally effi-
cient single H.F. stage (as the Pye 
No. 460), or in those with two or 
more H.F. stages. 

There has been no great change 

A good example of British design anti construction: the Pye No. 
350 three—valve A.C. set. 
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in the L.F. amplifier except that 
there seems to be an ever-increasing 
number of sets with a single stage. 
In these sets there is a tendency to 
increase magnification by using a 
high-ratio L.F. transformer, such 

A modern portable set chassis: the McMichael portable. 

as in the new Ferranti A.C. receiver. 
It is found that practically all sets 

of the more ambitious type include 
at least some measure of decoupling, 
and in many cases, particularly 
where mains feed is provided, this 
refinement is included in every cir-
cuit that might conceivably give rise 
to interaction troubles. 

In mechanical details there has 
been a general all-round improve-
ment since last year; variable con-

densers with in-
adequate bear-
ings or switches 
likely to develop 
faulty contacts 
after a few 
months' use are 
hardly ever seen, 
and ahnost every 
set should work 
for years without 
failure of its 
moving parts. 

It has already 
been suggested 
that the out-
standing feature 
of present - day 
set design is tidi-
ness, and to this 
end the tendency 
is to include the 
set proper, as 
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well as its accessories—batteries or 
mains unit, loud speaker, and even 
frame aerial--in a single container. 
In quite inexpensive battery sets, 
space for batteries is often included 
in the cabinet. 

Although the general average of 
selectivity has been improved to such 
an extent that the requirements of 
the average user are adequately 
satisfied, there seems to be no deter-
mined attempt to cater for the poten-

The new Ferranti all-mains receiver. 

tial purchaser whose letter-paper is 
headed, say, " Potters Bar." He 
is, of course, in a minority, and, 
commercially, can hardly be con-
sidered, although from the technical 
point of view it would be interesting 
to see what sort of comparatively 
simple arrangement could he devised 
for him. . 
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14.F AreIPLIPICATION IN 1"10DrRN RrCtIVÊRS  

THE imminence of the regional 
scheme, with its twin-wave 
high - power transmitters, 

seems to have exercised a premoni-
tory influence on the design of the 
high-frequency portion of this year's 
receivers. The need for greater 
selectivity that will be manifested 
under the new conditions is prob-
ably responsible for a general ten-
dency to amplify more at high-fre-
quency and less at low. Of modern 

The Burndept A.C.7" chassis removed from its cabinet. This 2-H.F." set 
exemplifies modern tendencies in construction and screening. 

four-valve receivers, quite a fair 
percentage have two H.F. stages 
followed by an anode-bend detector 
feeding directly to the output valve, 
whereas a couple of years ago one 
was certain to find a single H.F. 
stage, of very dubious efficiency, 
preceding a grid detector and two 
L.F. stages, reaction being relied 
upon almost entirely for all long-
range reception. 
Those who hope to find receivers 

in which the high possibilities of the 
modern screen-grid valve are ex-
ploited to the utmost extent will be 
disappointed, for a stage-gain of two 
or three hundred times cannot at 
present be attained in any design 
suitable for factory production. In-
stead of one high-gain stage many 
manufacturers have wisely pre-
ferred to offer two stages of 
moderate gain, and have thereby 
provided a greater degree of ampli-
fication and better selectivity than 
can be had, even in the laboratory, 
from a single stage. The higher 
coil losses permissible when two 

stages are substituted for one have 
the further great advantage of per-
mitting less perfect screening with-
out danger to stability, and of 
making it possible to gang at least 
two of the three tuning controls 
without loss of amplification. In this 
way the extra selectivity and the 
additional amplification of the second 
stage are macle available while 
keeping a maximum of two tuning 
controls and avoiding all danger of 

losing the side-bands of the received 
telephony. One of the Rees-Mace 
portable receivers, for example, 
employs two tuned stages, the two 
intervalve transformers being tuned 
by a single knob, while there is a 

separate tuning control for the 
frame. It is interesting to nee that 
for the complete screening of the 
H.F. stages tin-plate boxes are used, 
this material being chosen, we un-
derstand, because the seams of the 
boxes can readily be soldered up to 
provide the thorough screening that 
is so essential in a set of this type. 
An interesting contrast in two 

H.F. receivers is presented by con-
sidering together a Burndept and a 
Philips set. In the former the whole 
of the amplifier is enclosed in a com-
pact aluminium container which 
appears to provide almost perfect 
screening between successive stages. 
In the latter the use of toroidal coils 
has made possible the construction 
of an effective two-stage amplifier 
in which screening is practically 
non-existent, metal only being used 
in the form of a skeleton framework 
upon which the receiver is built. 
It seems probable that in this case 
any small stray couplings that may 
exist have been deliberately pressed 
into service to prevent oscillation in-
stead of provoking it. If this guess 
is correct we have here an excellent 
example of the way in which the 
very limitations of factory produc-
tion can be used as a help instead 
of a hindrance in the design of an 
efficient receiver. Both these re-
ceivers are completely ganged, there 

Rear view of the Columbia five-. 
valve chassis, showing details 

of the screening system. 
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being but one control knob for all 
three tuned circuits. 

In place of the two-position wave-
band switch to change over from 
the medium to the long waves, the 
Bumdept receiver employs a three-
way switch. By this means the 
range of 200-550 metres is divided 
into two parts, and the variation in 
stage gain so often noticed in pass-
ing from one end of the medium 
wave-band to the other is very 
materially lessened by avoiding the 
large change in L/C ratio that is 
otherwise inevitable in tuning over 
this wide range. 

Screening Materials. 

Apart from the Philips receiver 
just mentioned, there is noticeable a 
distinct tendency to use a greater 
amount of screening than has been 
customary in the past. The 
favourite material for the purpose is 
aluminium, partly owing to its light-
ness, and partly owing to the ease 
with which it can be worked. As 
aluminium cannot be soldered, the 
general custom is to make the boxes 
or other containers in separate sec-
tions and to build up the sections 
into the finished article by means of 
bolts. Only in cases where the com-
pactness of the receiver, the high 
overall amplification, or the high 
efficiency of each individual stage is 
such as to make the most perfect 
screening essential are other 
materials preferred. 
The only two receivers employing 

three H.F. stages both make use of 
what appears to be nickel-plated 
brass for the very perfect screening 
that their very high amplification 
demands, while in a single-stage re-
ceiver seen on the Varlev stand, in 
which single-layer coils of thick wire 
are used throughout, a copper 
screening-box surrounds the detector 
grid circuit. This receiver shows a 
further refinement of screening, 
which consists of a brass tube sur-
rounding the screen-grid valve and 
protecting it, as shown in the sketch, 
from the field of the coils. The tin-
plate boxes of the Rees-Mace port-
able have been .mentioned on the 
previous page. 

In general one may say that 
screening, which a few years ago 
bore a shame-faced air of being a 
last-minute addition to stabilise an 
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unruly set, is now so generally re-
cognised as the prime essential of a 
süccessful high-frequency amplifier 
that it tends to the opposite extreme 
of controlling the whole lay-out of 
the receiver. One of the happiest 
examples of simultaneous design of 
set and screening system is undoubt-
edly found in the McMichael port-
able receiver. 
The Marconiphone Co. and the 

Columbia 6raphophone Co., the 
latter a newcomer to the wireless 
trade, both offer receivers embody-
ing three stages of tuned high-
frequency amplification. With three 
stages available, there is no need to 
make any attempt to extract the 
maximum amplification from each 
stage, so that very compact con-
struction has been made possible. 
The result is a receiver in which 
overall selectivity should be very 
high 'indeed without danger of any 
loss of side-bands due to over-sharp 
tuning, while the overall amplifica-
tion is probably better than the theo-
retical maximum which two stages 
ought, on paper, to provide. The 
use of astatic coils in combination 
with very thorough screening en-
sures stability, while the compara-
tively high losses of the coils have 
made it possible to reduce the tuning 
controls to two edgewise drums 
which can be rotated together with 
one hand. This method of attain-
ing high amplification, though not 
cheap, offers a luxurious simplicity 
in use that cannot be surpassed by 
any other type of design. 
The widest choice of receivers is 

offered in the " r-H.F." class, of 

The H.P. valve of the Varley set is enclosed 
in a brass tube projecting from the main 

screening box. 

which there are vexy many ex-
amples. The design of the coils 
varies very widely from set to set, 
but it is interesting to note that even 
where coils of quite high efficiency 
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are employed it is still considered 
necessary, in almost all cases, to 
.use a grid detector aided by the use 
of reaction. 

This suggests that the makers of 

Interior of the "11.F." end of the Pye 
No. 360. 

the sets are doubtful of the ability of 
their receivers to provide, with only 
two tuned circuits, the selectivity 
that will be needed when the Re-
gional Scheme comes fully into 
operation, and may perhaps be 
taken to indicate that they expect 
their clients to follow the advice of 
the B.B.C. and reduce their aerials 
to quite small dimensions. With 
small aerials the selectivity of two 
tuned circuits may be expected to 
be reasonably adequate, while the 
incorporation of reaction will enable 
stations at long distances still to be 
received. 
The Ediswan receiver contains 

single-layer coils for both aerial and 
intervalve tuning on the medium 
wave-band. The fact that the aerial 
coil is wound with stranded wire 
suggests that the receiver is intended 
either for use with quite a small 
aerial, or with a very loose aerial 
coupling, as otherwise the benefits 
conferred by this expensive form. 
of winding would not be evident. 
It was difficult to follow out the 
switch wiring, but it appeared that 
a loading coil was used for the long 
waves, being shorted out on the 
medium wave-band. In the Pve 
three-valve set, on the other hand, 
two entirely separate high-frequency 
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transformers, with a complete 
switch-over of all connections, have 
been preferred. A photograph indi-
cates the extreme neatness of the 
arrangement, and shows the arm 
that goes through the screening-box 
to gang the aerial-circuit switch with 
the intervalve-circuit switch that is 
actually shown. The only definite 
data for stage-gain that was offered 
us, on any stand, referred to this 
receiver. The amplification for the 
medium-wave band is given as 96 
times, with 16o times on the long-
waves. 

In thé Ferranti three-valve re-
ceiver the coils used are wound in 
slots in a ribbed ebonite former as 
shown clearly in the sketch. 

11.5. transformers In the Ferranti set, 
showing mounting of the reaction coll. 

Readers of The Wireless World will 
hardly need to • be reminded that 
high-frequency transformers con-
structed on these lines offer many 
valuable advantages when used with 
screen-grid valves. 

Binocular coils do not appear to 
have received much attention, 
though they are in evidence in a 

McMichael set which, with only one 
high-frequency stage, is recom-
mended for use with a frame aerial. 
The ingenious method in which one 
pair of reaction coils (one coil being 
coupled to each half of the binocular 

H.F. valve mountings in Marconiphone 
Model 56 set. Screening tubes are pro-

vided for the anode leads. 

pair) is made to do duty on both 
wave-ranges is indicated in the 
accompanying sketch. 
The comments so 'far made have 

been applied impartially to all sets, 
whether tuned anode, tuned grid, 
or tuned transformer circuits have 
been adopted. The simple tuned 
anode is giving place, by degrees, 
to its more elaborate rivals, both of 
which offer advantages in lessening 
inter-stage coupling. In the cases 
where transformer coupling has 
been adopted, it has usually been 
preferred for the sake of the extra 
selectivity that, at the cost of .a 
small decrease on amplification, it 
can be made to yield. Tuned anode 
circuits are, on the whole, mainly 
to be found in receivers with but 
one stage of high-frequency ampli-
fication, while the decoupling ad-
vantages offered by the other two 
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circuits have made them the favour-
ites where more than one stage is 
employed. 
Untuned couplings are chiefly to 

be found in the portable receivers, 
where the use of a frame makes up 
for an extreme lack of selectivity in 
the amplifier itself. A very useful 
compromise, offering an increase 
both in signal strength and in selec-
tivity, is found in many portables 
which have one tuned and one un-
tuned stage. 
Even the briefest survey of the re-

ceivers offered at this year's Show 
makes it very clear indeed that the 
bad old days when the high-
frequency stages were included 

Assembly of medium and long-wave bin-
ocular anode coils in the McMichael port-
able. Swinging reaction coils are mounted 

on a pivoted block. 

merely as a selling point, with no 
real hope that they would contribute 
anything to the amplification of the 
receiver, are past and over. Though 
one could not say that every ampli-
fier comes up to the standard of the 
best on view, there is certainly none 
that fails to contribute a very con-
siderable share to the performance 
of the set into which it is built. 

OPER A_TI ZN1" FR_OM /rpm MAINS  

THE majority of the listening 
public have yet to appreciate 
the success which attends 

both long range and quality recep-
tion which has been brought about 
by the remarkable progress revealed 
during the past few months in valve 
manufacture. Makers of sets are 
emphasising the outstanding quality 
of reception combined with an 
ability to receive distant stations, 
coupling with these claims the merits 
of " all-mains " working. It is this 

last observation which is responsible 
for the improved performance, first 
by the use of the new indirectly 
heated valves, and secondly by the 
facility with which the compara-
tively heavy H.T. demands of a 
generous output stage are obtained 
from the mains. 
To the statement "mains operated" 

so freely announced at the stands 
must be added the initial letters 
" A.C." Whereas at last year's 
exhibition there were more D.C. 

than A.C. mains-operated sets there 
are now comparatively few D.C. 
models. 
With the comforting remark that 

the D.C. supply is shortly to be 
substituted by A.C. the manufac-
turers have shunned the problem 
of the D.C. mains-operated set 
and at the moment are con-
gratulating themselves on having 
achieved the almost unexpected and 
outstanding results given by the A.C. 
equipment. 
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There are exceptions among the 
exhibits of the mains-operated set 
manufacturers of previous years, 
where D.C. as well as A.C. sets 
are still to be found. On the other 
hand, the majority of the exhibitors 
of " all-mains " operated sets, 
such as Philips, Ferranti, Colvem, 
Cossor and many others, provide 
exclusively for A.C. supply. With 
the fairly reliable estimate of three 
to five representing the ratio of D.C. 
to A.C. mains supply the scarcity 
of D.C. equipments is significant. 
Had there been a mains valve taking 
a current appreciably less than 0.1 
amp. and a potential approaching 
that of the normal D.C. supply 
voltage there is no doubt that D.C. 
mains equipments would have 
equalled in numbers those designed 
for A.C. supply. The listener who 
has D.C. supply is disappointed. 
Any of the A.C. mains-operated sets 
can, however, be used with D.C. 
supply with the aid of a small D.C. 
to A.C. rotary converter. Such a 
machine has been developed by the 
M-L Magneto Syndicate, Ltd. This 
machine is of the double-wound 
armature type and, like M-L 
generators, has a permanent magnet 
field. The A.C. output is 40 watts. 

Small M-L alternating current generator, permitting the u.. 
of A.C. mains receivers with D.C. supply. 

Another machine of interest to those 
with D.C. supply is one arranged to 
step-up the mains voltage to 500, 
thus affording a solution to the 
problem of operating generous out-
put valves with a modest mains 
potential. 

In design, the A.C. mains-operated 
sets possess little novelty. A trans-
former produces the potentials 
required for a metal or valve recti-
fier, heater current for the indirectly 
heated valves, as well as A.C. fila-
ment current for an output valve; 
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while in some instances an additional 
potential is provided for a grid bias-
ing rectifier. It is the exception 
rather than the rule to fix the avail-
able anode potential at a maximum 
of 150 volts, as was the case last sea-
son. Rectified potentials of 250 
volts are common, brought about by 
the use of such output valves as the 
P.625, P.625A, and the P.T.625, 
while in more than one receiver of 
the popular class the anode potential 
approaches 300 volts to suit the new 
pentode valve, the P.M.24A. An 
even division roughly exists in the 
sets shown between the use of metal 
and valve rectifiers. 

Grid Biasing Methods. 

Examples of the three common 
methods of obtaining grid biasing in 
the A.C. mains-operated set are to be 
found. In order of popularity these 
are: (r) " free " grid bias produced 
by a voltage across a resistance which 
is traversed by the anode current; 
(2) a separate rectifier, and (3) the 
use of a potential divider across the 
H.T. supply. The first is favoured 
because of its small cost and its free-
dom from the complications of un-
wanted couplings. Like the potentio-
meter arrangement, this method 
results in a reduction of the maxi-

mum anode volt-
age, grid bias 
being obtained by 
robbing the H.T. 
potential. T h e 
potential t h us 
taken is not accom-
panied by the 
drawing of a 
supply of current 
that is made avail-
able by the high 
voltage rectifier. 
Method (2) is in-

variably carried into effect by the use 
of the special Westinghouse rectifier 
produced for the purpose. The merit 
of this arrangement is complete 
separation of grid and anode circuits. 
The potential divided method (3) is 
only adopted when the various 
anode potentials required in the 
receiver are produced by means of a 
potentiometer. This third method 
is, where necessary, associated with 
the use of feed resistances to avoid 
couplings between the several 
valve stages. Several of the A.C. 
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mains-operated sets are fitted with 
grid biasing cells. It is the low cost 
of the grid cell as compared with 
other biasing devices that accounts 
for its continued use. The inclusion 
of cells in mains-operated receivers 
is to be deprecated, on the grounds 
that a loss of voltage is only dis-
covered in consequence of a falling-

Complete mains-operated speech amplifier 
for putlic adiress Purposes developed by 

Partridge and Mee. 

off in performance. When this 
point is reached the valves will 
almost certainly have suffered 
damage by being operated at the 
full anode potential maintained by 
the eliminator. 
A departure from the established 

practice of last season, when manu-
facturers were opposed to the use in 
home equipments of voltages much 
in excess of 200, is the provision in 
several sets in the radio-gramo-
phone class of anode potentials of the 
order of 500 volts. These outfits are, 
of course, essentially designed for 
hotel and cinema work. A notable 
change among the large mains-
operated installations for public 
address purposes is the substitution 
of a single high-powered valve in 
the place of a parallel-connected 
group. It is invariably the practice 
to build a high voltage rectifier asso-
ciated exclusively with the output 
stage when the speech output ex-
ceeds more than a few watts. 
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pROGRESS in receiver design is 
almost entirely dependent upon 
valve development, as witness 

the abundance of all-mains receivers 
at Olympia this year—an ad-
vance following close on the heels 
of the A.C. valve which has only 
lately been generally obtainable 
from the group of well-known valve 
makers. Valves with indirectly 
heated cathodes have suffered from 
a serious defect—namely, grid emis-
sion—but a cure has been found and 
applied, with the result that this 
year is being known as an " all-
mains year," so quickly does 
receiver technique respond to the 
'influence of the valve. 

Last year saw the introduction of 
the pentode, which has now con-
solidated its position and is to be 
found fitted as standard in many 
sets, especially portables, where 
space considerations demand the 
minimum; number of valves and 
couplings. There are many new 
pentodes available, amongst them 
a type capable of enormous output 
when using 300 volts H.T. and 
having a filament suitable for direct 
A.C. heating. Hitherto the low 
maximum permissible anode voltage 
somewhat restricted the output, and 
incidentally the input of the pentode. 
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Three typical battery-fed screen-grid 
valves. (A) Mazda 215 S.G. The anode. 
grid capacity is 0.0051.4.1e; a stage gain of 
about 150 is possible (unneutralised). 
(H) Cleartron S.G. valve with anode term-
inal in base and press-button connection. 

(C) Cossor 220 S.G. 

Screen-grid valves for battery 
heating have been improved to such 
a degree that it is now possible to 
make the definite statement that, 
with a simple coupling, a stable am-
plification is obtainable up to four 

times that possible with the best 
neutralised three-electrode valve. 
The demise of the latter is, there-
fore, complete. The universal 
adoption of the screened valve where 
H.F. amplification is used not only 
makes for considerably greater stage 
gain, but there is also the advantage 
of simple waveband switching and 
the application of reaction without 
aerial reradiation. 

D E F 

Indirectly heated screen-grid valves for 
A.C. mains. (D) Cossor MSG4I with a 
slope of 2 mA./volt. (E) Mazda AC SG 
with which the remarkable stage amplific-
ation of about 250 (unneutralised) can be 
attained. The inter-electrode capacity is 
0.0045µmle. (F) Mallard S4V with an 

amplification factor of 1000. 

Perhaps the most striking addition 
to the enormous range of valves now 
available is the series of indirectly 
heated screen-grid valves with re-
markable constants. There are four 
such valves at the moment on the 
market with which a simple coupling 
coil can be used and stable amplifi-
cations up to nearly 250 times, or 
about six times that of the best pos-
sible neutralised triode, are possible. 
Before discussing specific cases of 
valve design, tribute must be paid 
to those manufacturers who have 
developed the 2-volt three-electrode 
valve, so that its characteristics for 
a given filament wattage are as good 
as, and in some cases better than, 
those of similar 6-volt valves. Re-
ference is here made to the new 
2-volt battery valves with mutual 
conductances approaching 4 mA. per 
volt—a great achievement. 

It is understood that the popu-
larity of 2-volt valves in general is 
such that their output from at least 
one well-known factory is consider-

ably greater than all other types put 
together. This can be accounted 
for by the big demand for such 
valves for portable receivers and for 
home sets where the L.T. accumu-
lator has to be carried to the charg-
ing station. Little advance appears 
to have been made with directly 
heated A.C. valves with fat, short 
filaments for A.C. potentials below 

volt. They may confer the slight 
advantage of easier wiring, but there 
appears to be no directly heated 
model which has not got an 
indirectly heated counterpart with 
substantially better characteristics, 
and there is no advantage in price. 
There is a welcome standardisation 
of valve bases and holders for all 
A.C. valves, the fifth contact being 
centrally disposed on the base. It 
is understood that all pentodes will 
fall into line with this arrangement 
in due course; at present there are 
only one or two to be found with-
out a side terminal. 

Referring again to A.C. valves 
with independently heated cathodes, 
it has apparently needed a great deal 
of research to combat the evil •of 
emission taking place from the con-
trol grid—a condition which is worse 
in its effect in a receiver than the 
copious flow of grid current. It is 
almost impossible to prevent the 
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Indirectly heated triodes. (G) Mazda 
AC/Ill, with a slope of 2.6 mA./volt. (H) 
Marconi MH4 valve. (J) Mullard 354V 
with an amplification factor of 35 and a 

slope of 2.5 mA.!volt. 

coating of the cathode from finding 
its way to the grid, but the problem 
of avoiding a sufficient temperature 
rise to prevent the grid from emit-
ting has been tackled particularly by 
the Metro-Vick research department, • 
and the fruits of their labour are 
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evident in the present range of 
Mazda A.C. valves. In the first 
place, instead of a separate heater 
and insulator, the heater is dipped 
into porcelain " slip " so as to be 
coated with an adherent insulator. 
This produces a cathode of small 
diameter and considerable length, 
resulting in the watts dissipation per 
cm. being small, thus maintaining a 
cool grid. To allow for any small 
heat radiation from the grid, a 
number of A.C. valves also have 
open or ventilated anodes. 
Where lighting mains are avail-

able, there is a great advantage in 
using A.C. valves, not only because 
of the cheaper and constant voltage 
supply, but also for the reason that, 
compared with battery valves, a 

Directly heated A.C. val vos. (K) osram 
D8. A special detector con,,uming 1.6 
amps. at 0.8 volt. (L) Cossor 82.MD. 

better mutual conductance and hence 
performance can be obtained. The 
A.C. valve does not suffer from a 
potential gradient down the filament, 
as it has an equipotential surface 
and there is no field around it tend-
ing to restrict electron flow. 

Including the four A.C. screened 
valves already referred to, there are 
at present about nineteen indirectly 
heated valves marketed. The Mazda 
AC/ HL is an improved AC/G with 
an A.C. resistance of 13,500 ohms 
arid an amplification factor of 35; 
the AC/P has a mutual conductance 
of 3.75 mA.!volt and an A.C. re-
sistance of 2,650 ohms, while the 
AC/Pr is a super-power output 
valve having the high amplification• 
factor of 5 and an A.C. resistance 
of 2.000 ohms, and is capable of de-
livering at 200 volts H.T. r watt of 
undistorted A.C. output. This is 
accepted as being adequate for a 
moving-coil loud speaker for any 
ordinary domestic purpose. The 
Marconi and Osram MI-IL4 has the 
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necessary characteristics for an 
anode bend detector, and will accept 
up to about 25 volts grid swing 

N 
Typical pentodes. (M) (»warn PT 625 for 
anode voltages up to 230. (N) Mullard 
PM24A for 300 volts H.T. (P) Mazda 
230-Pen. 'the outer grid is connected to 

the control grid as a safeguard. 

when the high-tension voltage is 200. 
With an A.C. resistance of 8,000 
ohms and an amplification factor of 
16 it would be permissible to link 
such a detector to an L.F. trans-
former of high primary inductance. 
The ML4 is a power output valve 
with a slope of 2 capable of accept-
ing about 45 volts grid swing with 
200 volts H.T. 
Of the Mullard A.C. valves, men-

tion should be made of the 164V, 
which has the characteristics of the 
well-known steep slope "D " 
valves, but an even better mutual 
conductance of 2.4 mA. / volt. The 

The electrode disposition in the Marconi 
M.S.4—the S.G. valve for A.C. mains. 
The intereleetrode capacity has been 
reduced to 0.0045 mole by the use of a 
cross-mesh screening grid. A stage 
amplification of nearly 200 with stability 

is possible (unneutralised). 
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power output valve of this series— 
the 104V—has the remarkable slope 
of 3.5 and an A.C. resistance of 
2,850 ohms. There are no fewer 
than live Cossor A.C. valves (other 
than the S.G. valve for A.C.) having 
A.C. resistances from 2,000 to 

20,000 ohms. 
As for screen-grid valves, about 

a year ago it was not possible to 
obtain a stage amplification greater 
than about 8o before instability set 
in, however perfect the screening in 
the receiver might have been. By 
a careful investigation of the effect 
of two screening grids in cascade or 
by using a cross-mesh screen, it has 
been found possible during the last 
year to reduce the interelectrode 
capacity to the extremely low figure 
of 0.0045 micromicrofarads, allow-

S 
Power output valves. (Q) Osram LS6A 
giving a very large power output. (R) 
Mazda P.240; a 2-volt battery salve with 
the remarkable slope of 3.7 mA.,'volt. (S) 
Marconi PX4; a new 4-volt power valve. 

ing single-stage amplifications up to 
250 with stability and without 
neutralisation. The Mazda 215 S.G., 
the AC/SG, and the Marconi and 
Osram MS4, have capacities of 
about the figure mentioned. With 
low-loss circuits it is the valve capa-
city which limits the amplification 
possible before oscillation com-
mences. As an example let us take 
flu.. Mazda 215 S.G. with a capa-
city of 0.005 titiF; the maximum 
attainable amplification (unneutral-
ised) is about 150; if the capacity 
had been 0.05 /1.14F—a figure not un-
known quite a short time ago—the 
maximum amplification would be 
6o, or hardly any more than that 
of the much cheaper triode. 
A very controversial point now 

arises. With such meticulous care 
to avoid the very minutest loss due 
to valve capacity, it would seem in-
congruous with valves for H.F. cir-
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cuits to use an ordinary valve base 
and valve holder, which together 
add a minimum of about 500,000 
ohms (at 300 metres) in shunt with 
the dynamic resistance of the tuned 
circuit. If the latter is of the Litz 
lcw-loss type with a dynamic resist-
ance of possibly 300,000 ohms, as 
soon as the valve and holder are 
put in circuit the impedance drops 
to 188,000 ohms, or a little over half 
its original value. A decapped 
valve acts as a shunt of about 
5 megohms and has a negligible 
effect. Will a new method of 
mounting valves for H.F. circuits be 
seen during the coming year? 
With regard to special detectors, 

beyond the indirectly heated " D " 
valves there does not appear to be 
any newcomer. A screened valve 
with an A.C. resistance not above 
20,000 ohms would find a large field 
of application for aperiodic coupling 
in portable sets and for anode bend 
detection. 

Readers may have been wonder-
ing why with each new range of 
valves the leaky grid detector of the 
series becomes more sensitive. This 
method of detection depends upon 
the bend in the grid current curve, 
which is bound up with the question 
of emission velocity from the fila-
ment. In its turn this is affected 
by the working temperature, and 
herein lies the explanation. Suc-
cessive oxide-coating processes have 
resulted in lower and lower filament 
temperatures, and if one of the new 

WIP®11@â0 
%,\170lltd. 

valves be compared with a former 
type—each having the same A.C. 
resistance and amplification factor 
—the greater sensitivity of the new 
valve with the lower working tem-
perature will be most marked. 

There is an abundance of pen-
todes this season. In spite of the 
theoretical disadvantage of disparity 

Loewe multiple valve (triple) containing 
detector with contact for reaction and two 

resistance—coupled L.F. stages. 

of impedance relationship between 
loud speaker and valve, the results 
obtained without any output coup-
ling device are often very brilliant 
and pleasing, this effect being prob-
ably due to the pentode and loud 
speaker combination having a 
greater response to the high notes 
which may have easily been sup-
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pressed earlier in the receiver. Pen-
todes suffer from the disadvantage 
of running into anode distortion 
before the available grid base is 
used; in this connection a welcome 
addition to the range is the Mullard 
P.M.24A for use with 300 volts on 
the anode and 200 volts on the 
auxiliary grid. Very large power 
outputs are possible before anode 
curvature distortion starts. The new 
Mazda pentodes (230-Pen and 425-
Pen) contain an outer third grid 
which is connected to the control 
grid and not to the filament in the 
conventional way. In the event of 
the outer grid touching the anode, 
all the valves in the receiver are 
saved from destruction. Particu-
larly efficient are the new Marconi 
and Osram pentodes with 2-, 4- and 
6-volt filaments having slopes 
ranging from 1.65 to 2. The 6-volt 
member—the PT625—will deliver 
a very large undistorted output 
with 15 volts negative bias, 25e 
volts on the anode, and a maximum 
of 200 volts on the screen-grid. 

Mutual conductance which is 
synonymous with a figure of merit 
for L.F. valves has been improved 
considerably; the Mullard P.M.256, 
for instance, has a conductance of 
3.25 mA. per volt, the figure for the 
Marconi and Osram P.625 is 2.5, 
and those for the new 2-volt Mazda 
output valves—the P.220 and P.240 
—3.4 and 3.7 respectively. Thus 
there is now little need for more than 
one valve between the detector and 
the loud speaker. 

AccEssomes OF INTEREST 

UNDER this heading we may in-
elude all those pieces of 
apparatus, such as loud 

speakers, batteries, and gramophone 
pick-ups, which may be considered 
as external adjuncts to the receiving 
set proper. While they do not rank 
as components in the same sense as 
condensers and valves, they are none 
the less essential to the completion of 
any wireless equipment. 
The manufacture of accumulator 

batteries had reached the stable state 
long before the advent of broadcast-
ing, and one does not expect to find 
in this quarter any changes of a 
revolutionary character. Of the B. & J. rejector unit with Lits-wound 

coils. 

numerous types of battery produced 
specially for radio work, the greatest 
activity would appear to be among. 
unspillable cells for portable sets and 
large-capacity "mass" type cells 
for sets using the popular 2-volt series 
of valves. 

In spite of the enormous increase 
in mains-operated sets, the dry cell 
H.T. battery continues to hold its 
own. The fact that a firm of long 
experience in the wireless industry is 
marketing H.T. batteries as a new 
line this year may be taken as an in-
dication that this much maligned but 
none the less convenient source of 
H.T. will survive for many years to 

8 38 



OCTOBER znd, 1929. 

The Trend of Pro'gress.— 
come. The demands of the portable 
set and of people living in remote 
country districts are sufficient to 
ensure this. 

In view of the immediate necessity 
of improving the selectivity of out-of-
date receivers to cope with the new 
Regional station, one might have ex-
pected to see more rejectors and 

The new Marconiphone pick-up and tone 
arm. 

selectivity units for attachment be-
tween the aerial and the set. With 
one or two notable exceptions, manu-
facturers in general do not seem to be 
alive to a demand which is likely to 
be felt during the next few weeks for 
accessories of this type. The few 
rejector units on view, however, are 
well designed; and in most cases are 
wound with Litz wire to ensure a high 
value of H.F. current in the closed 
circuit. It is interesting to note that 
the New London Electron Works, 
Ltd., are marketing a 5oft. length of 
aerial wire in accordance with the 
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suggestions put forward in a recent 
B.B.C. pamphlet on the subject of 
selectivity. 

Liasen needle armature pick-up und 
moulded tone arm. 

Gramophone attáchments for the 
electrical reproduction of records are 
among the most important accessories 
of the modern radio receiver. This 
year we are able• to report a very 
marked advance in the design of 
electrical pick-ups, not only as 
regards frequency characteristics, but 
also in the matter of record wear and 
needle track alignment. In all the 
leading makes the pick-up is mounted 
at an angle with the tone arm. By 
fixing this angle in relation to the 
length of the tone arm and the posi-
tion of the tone arm pivot, it has been 

Burndept needle armature pick-up and 
tone arm. 

found possible to reduce tracking 
errors to within z or 3 per cent. ' The 
improved tracking in conjunction. 
with a general lightening of the mov-
ing parts and a reduction in the 
degree of damping, have reduced 

'See The Wirelem World, August 7th, 
1929, p. 132. 
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record wear almost to vanishing 
point. Tests have proved that with 
modern pick-ups it is possible to play 
a record more than two hundred 
times before the first traces of wear 
are apparent, while the useful life in 
practice is considerably more than 
this. 
The influence of the standard fre-

quency records recently issued by the 
Gramophone Co., Ltd., is to be ob-
served throughout the Exhibition. 

Component parts of the Burtadept pick-up. 

Even if frequency characteristics 
are not published there is evidence 
that all the leading makers are using 
these records in their design depart-
ments, and that empirical methods 
of development are giving place to 
exact measurement. One of the first 
conclusions to be forced on the notice 
of designers is that the mass of the 
reed or armature has, in the past, 

Cambrell " Novotone" tone correction 
unit. 

been, far too great, with the result 
that a nasty resonance has appeared 
within the range of fundamental 
frequencies used in speech and music. 
Consequently, we find this year that 
the successful pick-ups employ reeds 



380 

The Trend of Progress.— 
of microscopic dimensions; the 
modern pick-up and its moving parts 
are now reduced to the scale of a 
wrist-watch. 

Brown " Vee " unit and cone chassis. 

The new Burndept " Needle Arma-
ture" pick-up is illustrative of the 
trend of pick-up design. Its small 
dimensions and graceful design may 
be judged from the accompanying 
photograph. The needle itself forms 
the armature and carries the magnetic 
flux; there is no moving part other 
than the small clamping screw and 
boss. The output is comparatively 
small, but the frequency characteris-
tic is practically perfect and does not 
show more than a two-decimal varia-
tion between 125 and 6,000 cycles. 
Below 125 cycles there is an increase 
in the output to compensate for the 
restriction in amplitude of the low 
notes on the record. 

Baker Seii,ur.t" parallel action 
centring device. 
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The Lissen pick-up also works on 
this principle, but dispenses with the 
set screw. The needle is embedded 
in a block of rubber, from which it 
can be easily withdrawn and re-
placed. The general level of output 
is of the order of 0.4 volt R.M.S. 

Finally, there is the new Marconi-
phone pick-up, in which an excellent 
frequency characteristic has been 
achieved without dispensing with an 
armature, though this has been re-
duced to exceedingly small dimen-
sions. It is significant that this pick-
up has been developed in conjunc-
tion with the Gramophone Co., Ltd., 
and is one of the first products of 
the amalgamation. Obviously no 
one is in a better position to know the 
type of characteristic required in a 
pick-up than the makers of the 
records, and it is safe to assume that 
the characteristics of this pick-up 
may be taken as a standard for com-
parison. 

Sketch showing the principle of the Brown 
Vee" unit. 

While on the subject of gramo-
phone accessories, mention should be 
made of the " Novotone " filter unit. 
This instrument is connected between 
the pick-up and the amplifier, and, 
while compensating for high- and 
low-note loss, also raises the general 
level of the voltage output from the 
pick-up by about four times. A 
good modern pick-up does not require 
any correcting device, but the same 
cannot be said of the overall charac-
teristics of an electric gramophone 
including the amplifier and loud 
speaker. The fact is that the 
" Novotone" does effect a remark-
able improvement, which has been 
convincingly demonstrated. 
No new principle in loud speaker 

design has appeared in practical 
form. The field is still divided be-
tween the moving coil and balanced 
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armature types, and numerous detail 
refinements arc evident. The general 
trend is towards the production of 
" chassis" units ready for assembly 

B.T.H. cone unit with concentrically 
corrugated diaphragm. 

in a pedestal cabinet together with 
the remainder of the radio and 
gramophone equipment. In other 
words, the loud speaker must now 
be regarded as a component rather 
than an accessory. 

Considerable ingenuity has been 
displayed in the design of vibrating 
reed and balanced armature move-
ments, and a large variety of units 
of • every conceivable type are now 
available at con ipetitive prices. 
Among complete cone units incor-

porating reed and balanced armature 
movements are the Brown Vee unit 
and the B.T.H. cone unit assembly. 
The latter equipment comprises a 
cone chassis in which the diaphragm 
is provided with concentric corru-
gations. These corrugations facili-
tate the formation of nodes so that 
the effective diameter of the dia-

Baker " Selhurst" universal cone chassis. 
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phragm automatically adjusts itself 
to the frequency applied by the drive. 
At low frequencies the whole of the 
diaphragm is set in motion, while at 
high frequencies only the centre of 
the cone near the apex is in action. 

Messrs. Baker's" Selhurst" Radio 
have produced a Universal cone 
chassis, the frame casting of which is 
provided with a series of holes and 
raised lugs which are tapped to fit the 
majority of balanced armature move-
ments on the market. Another in-
genious development exhibited by 
this firm is the parallel-action 

Redesigned Marconiphom: moving coil 
unit. 
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centring device incorporated in the 
1930 " Super Power" moving coil 
loud speaker. 
The policy of " chassis " construe-

G.E.C. moving coil loud speaker uni. 

Lion has also extended this year 
among makers of moving coil loud 
speakers. Messrs. Kolster-Brandes, 
Ltd., and the G.E.C. are among the 
firms showing this form of construc-
tion for the first time. The produc-
tion of a moving coil unit is also a 
new departure for Messrs. Ferranti, 
Ltd. This unit is beautifully con-
structed and incorporates a valve 
rectifier for energising the field 
magnet from A.C. mains; full details 
of the flux density, etc., are given in 
the report in the previous issue. 

In view of the success of last year's 
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Marconiphone moving coil loud 
speaker, considerable interest at-
taches to the redesigned model for 
1930. The cone diameter has been 
reduced and the centring " spider" - 
is now omitted, giving a much more 
compact and robust form of construc-
tion. The production costs have also 
been reduced, but the quality of re-
production maintains the high stan-
dard of the previous model. We 
have heard the new model in opera-
tion, and it is evident that while the 
sensitivity to weak inputs is quite 
equal to the old model, the power 
handling capacity has been consider-
ably improved. 

Moving coil unit for A.C. mains—a new 
product of Messrs. Ferranti Ltd. 

Nt\AT COMPONENTS SEEN AT OLYMPIA.  
/N a review of the components 

shown this year we find that the 
tendency is in the direction of 

improvement in quality rather than 
in quantity. This is evidenced by the 
increase in the number of manufac-
turers now supplying precise details 
of the performance of their wares 
under varying conditions of use. In-
formation of this nature is becoming 
more and more essential to the set 
manufacturers, as well as to the home 
constructor, because it is only by a 
knowledge of the performance of the 
component parts that a high standard 
of reproduction can be attained in the 
complete receiver. We see, there-
fore, curves and figures displayed 
showing the impedance of such corn-

ponènts as H.F. chokes at different 
frequencies. The "Dual Astatic" 
H.F. choke of R.I., Ltd., is a case 
in point. Furthermore, this com-
ponent is astatically wound, so that 
the external magnetic field is kept 
within reasonable bounds. The 
Eddystone version is now accom-
panied also by a curve showing its 
impedance at different radio fre-
quencies. 

Information of a similar nature is 
being given by makers of L.F. 
chokes. With the ordinary type the 
inductance changes with the value of 
the steady current passing through its 
windings, due to the influence of 
ampere turns on the permeability of 
the iron. The Wearite choke does 

not suffer any appreciable change in 
inductance between fairly wide limits 
of current value, this feature being 
emphasised in the family of curves 
published for their range of constant 
inductance L.F. chokes under dif-
ferent conditions of working. 
Another example is the Varlev con-
stant inductance choke. A va-lue of 
20 henrys is maintained when carry-
ing D.C. currents of from z to 
zoo mA. 
The several improvements made in 

valve design, particularly as regards 
super-power valves, have brought 
into being some additions to the range 
of heavy-duty output chokes. A 
typical example of modern practice is 
reflected in the Pye No. 687 model. 
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Sectional windings are employed; the 
ends being brought out to sockets 
mounted on a strip of insulating 
material. The sections may be con-
nected in a variety of series-parallel 
arrangements, and thereby enable 
inductance values of from i to 32 
henrys to be made available. 

ILL Dual Astatic H.F. choke with cover 
removed. 

In spite of the technical difficulties 
concomittant with true ganging of 
H.F. circuits, many component 
manufacturers are giving attention 
to the design of condenser units for 
this purpose. A noteworthy ex-
ample of the steps taken to com-
pensate for discrepancies in the in-
cidental capacities across the various 
circuits is exhibited in the design of 
the Utility " Mite " double con-
denser unit. Here the rotors are 
linked and driven by a drum con-
trol. To enable the small differ-

Pye sectional wound heavy duty L.F. choke 
Model No. 687. 
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ences in capacities to be corrected, 
provision is made for rocking the 
two sets of fixed vanes. By an in-
genious mechanical arrangement, 
the stators are moved differentially. 

Polar condenser in which the slow motion 
controls would be adjacent when a dual 

assembly is used. 

When additional capacity is intro-
duced into one circuit, the value of 
the capacity across the other is 
reduced. This must not be con-
fused with a " trimming " device, 
since a given angular displacement 
of the stators does not represent a 
constant capacity change between 
minimum and maximum values of 
the condensers. It should be re-
garded as a compensating device 
which will require adjustment at 
various positions of the rotors. 

Burton Twin Twin Dr um condenser giving coarse 
tuning on the centre adjacent controls and 

fine tuning on the outer controls. 

The semi-ganging of circuits, as 
obtained by the adoption of drum 
controls—arranged so that the oper-
ating edges are adjacent and placed 
conveniently for combined move-
ment by one finger—is being widely 
adopted by set manufacturers. Con-
sequently, we find an extensive 
range of condenser units exhibiting 
this feature. In the majority of 
cases both slow- and direct-drive 
drums are provided. Coarse adjust-
ment is obtained by mounting the 
two direct-drive discs side by side, 
and fine tuning is then carried out 
independently by means of the slow-
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motion drives, which are mounted 
generally on. the outside. There are, 
however, some exceptions, notably 
in the case of the Polar assembly, 
where the slow-motion drives are ad-
jacent and the coarse adjustments on 
the outside. 

This method of tuning calls for a 
right- and a left-hand style of con-
denser. Manufacturing difficulties 
may occasionally arise. There is at 
least one example of a condenser de-
signed for optional right- or left-hand 
drive. This is the J .B. " Universal 
Log " model, which is made in four 
sizes, ranging from 0.00013 mfd. to 
0.0003 mfd. An adjustable steel 

Special high permeability material is used 
for the core in this %arley "Ni-core" L.F. 

transformer. 

centre spindle is fitted, and a single-
hole fixing bush is provided at both 
ends. 
While one does not find many 

special components designed par-
ticularly for use in portable sets, 
there are nevertheless some which 
can be included in this class. This 
fact is rather surprising, in view of 
the great popularity enjoyed by this 

Provision is made for moving the fixed 
vanes by differential action in the Utility 

• Mite" double condenser. 

42 



OCTOBER 2nd, 1929. 

The Trend of Design.— 
type of receiver during the past 
twelve months and the present indi-
cations that it is likely to continue. 
The previously mentioned Utility 
" Mite " and the new J.B. " Tiny " 
condensers are, however, two excel-
lent examples of real endeavour to 
produce a suitable component of very 
small physical size. The " Tiny " 
is fitted with a slow-motion drive, 
and, complete with knob, pointer 
and scale, costs 1os. for a o.0005 
mfd. size and 9s. 6d. for the 0.0003 
mfd. model. Other sizes are avail-
able. Formo and Burton are two 
others firms who make condensers 
smaller than the familiar pattern, and 
these could be included under the 
same heading. 

In some cases manufacturing costs 
have been the prime mover in the de-
sign of a component. For example, 
the wider use of mu-metal, and simi-
lar material, for the core in L.F. 
transformers has enabled the manu-
facturer to produce a component 

Bulgin "safety connector" for use with 
screen grid valves. 

cheaper than one of equal quality 
using common transformer steel. In 
many cases a superior component 
has been developed. In view of the 
special properties possessed by 
these substitutes for steel, some care 
is required in their use, and this has 
occasioned a new method of linking 
together L.F. amplifying stages. 
Many of these transformers will not 
stand for more than one or two milli-
amps of current through their 
primaries, so that arrangements 
must be made to deflect the steady 
anode current through a parallel cir-
cuit and pass the A.C. component 
only through the windings. A dis-
cussion of these couplings does not 
come within the scope of this section, 
being concerned as we are only with 
components. Nevertheless, mention 
must be made of this as it is a vital 

VITSilleM 
Worncl 

factor in the employment of such 
components as the R.I. " Hyper-
mu " L.F. transformer and the 
Varley " Ni-core " range. 
The Varley " Ni-core " L.F. 

For biasing a S.G. valve the Siemens 0.9 
volt cell is ideal. 

transformers are likewise restricted 
in the value of steady current that 
may be passed through their primary 
windings. The " Ni-core I " will 
carry 2.5 mA. and " Ni-core II " 
2 mA. only. The former costs Lx 
and the latter is. Both have a 
ratio of 4: I. 

As an illustration that the develop-
ment in one direction engenders im-
provements elsewhere can be cited 
the case of the screen grid valve. 
Its wider use since first pointing the 
way towards higher H.F. stage gain 
in a comparatively simple manner 
has resulted in component manufac-
turers producing additional parts 
especially for use with this device. 
Bulgin has evolved an interesting 
safety connector for the anode of the 
valve. This takes the form of a 
flexible wire encased in .an armoured 
sheath to which is attached a fixing 
bush for anchoring to vertical 
screens or the side of a screening 
box. One end of the lead • termin-
ates in a spade connector for fixing • 
under the top terminal on the valve, 
while the other end is finished off by 

Ferranti triple anode feed unit. 

34 

a small terminal for attaching the 
lead carrying the H.T. As the con-
nector is permanently fixed to a 
rigid part of the set, no damage can 
be done by removing the valve with-
out first totally disconnecting the 
H.T. supply. 
While on the subject of screen 

grid valves, mention must be made 
of the special grid bias cell devel-
oped by Messrs. Siemens Bros. and 
Co., Ltd., and now shown for 
the first time. It has a voltage of 
0.9, and will give to the operating 
grid of a screen grid valve just the 
right amount of bias for the best 
working conditions. Hitherto the 
lowest voltage cell available was 
volts, and this over-biased the 
modern S.G. valve. 
A new component, illustrating the 

more universal use of special devices 
to combat motor-boating in mains-
driven sets, is a product of Ferranti. 

Weenie constant inductance L.F. choke. 

This is one of a range of anode feed 
resistance units comprising three re-
sistance holders and three by-pass 
condensers. Its normal use is as a 
triple device where space is limited, 
but it has a further application, 
namely', that of a fixed potentio-
meter to supply the screen potential 
for a S.G. valve. Used in this 
manner, it assures a constant volt-
age on the screen of the valve in 
spite of slight fluctuations in the 
current. 

Since the set manufacturer is en-
deavouring to make his products 
more like pieces of furniture than 
at any previous period in the short 
history of broadcasting, it behoves 
the component maker to add his 
mite towards this end. We thus 
find such firms as Ormond, famed 
for their dials, now showing these in 
a variety of colour schemes. 
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AIDS TO SELECTIVITY 
Some Notes on the Use, Construction and Performance of 

Rejectors in a Simple Aerial Circuit. 

By H. B. DENT. 

IT is anticipated that the majority of broadcast 
listeners living in the north of London will be affected 
in one form or another by the change over from 

the Oxford Street site to Brookmans Park for the 
London Regional transmitter. Possibly by the time 
these notes appear in print all those so concerned will 
have had an opportunity to test the selectivity of their 

_ sets under the new con-
ditions. Owners of re-
ceivers incorporating H.F. 
amplifiers with sharply 
tuned circuits should find 
no difficulty in listening 
to alternative programmes, 
but there must be many 
possessing less ambitious 
sets who will find that with 
the new station in opera-
tion the alternative pro-
grammes are now no longer 
receivable, or heard only 

during intervals in the transmission. 
For the present, one programme is to be transmitted 

from the new station, and since the alternative is either 
Daventry 5GB, or some of the more powerful Conti-
nental stations, the problem resolves itself into a con-
sideration of the ways and means of eliminating the 
signals from the powerful local transmitter and render-
ing reception of considerably weaker signals possible. 
When the full programme 
of the new London Re-
gional station is in force, it 
should be far easier to 
separate the two trans-
missions, because less 
amplification will be re-
quired. It is apparent that 
a modification or addition 
to the set will be necessary, 
but until it has been 
possible to study at first 
hand the effect on one's 
particular receiver, it is 
somewhat difficult to decide 
on the nature and extent of 
these modifications. 

In the meantime some good work can be done with 
a rejector circuit, and this is perhaps the most saffs-
fi.étory method of making provision, temporarily at 

Fig. I.—Typical aerial—grid 
circuit used in modern sets. 

2.—Circuit of a simple 
absorption" type rejector. 

Fig. 3.—Curves showing the effect on the tuning of a circuit when 
a rejector is coupled to it. The uninterrupted curve is the normal 

calibration. 

least, for alternative programmes. Of course, this is 
really a palliative, but oft-times recourse has to be made 
to palliatives until a remedy can be prepared. It is the 
object of these notes to discuss the best method of 
applying a rejector which will meet the immediate 
needs until such time as a more permanent cure can be 
devised. Perhaps the most popular type of aerial cir-
cuit used to-day is that shown in Fig. 1. This, then, 
will be taken as the basis for our discussion. It 
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matters little what function the first valve performs, 
whether H.F. amplifier or detector, although if a high-
frequency amplifying stage precedes the detector it 
will, by virtue of the higher selectivity, simplify the 
filtering-out of the unwanted signals. 

Absorption Rejectors. 

For the purpose of this discussion rejeaors will be 
divided into two classes—the "absorption" type and 
the " series" type. In effect they are identical, and 
it is only in their application that they differ. The 
"absorption" type, of which a typical example is 
shown in Fig. 2, consists of a tuned circuit L, C,, 
arranged so that the coil L2 is inductively coupled to 
the aerial-grid coil L,. It is desirable to use a low-
resistance coil for the rejector, a small inductance in 
conjunction with a large capacity giving the best 
results. This must be judged by the effect the presence 
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Aids to Selectivity.— 
of the rejector has on the receiving circuit. An appre-
ciable resistance, that is, H.F. resistance, in the rejector, 
circuit will necessitate a very tight coupling between 
the two circuits, and this will absorb energy from the 
aerial-grid circuit over a wider band of wavelengths 
than is really desirable in the interests of selectivity. 
The ideal rejector is one that absorbs energy from 

the receiving circuit over a band of frequencies equiva-
lent to that occupied by the modulation of the trans-
mission it is desired to reject. This is not possible to 
achieve in a simple arrangement, but with the exercise 
of a little care in the design the " wipe-out" area can 
be kept reasonably small. 
The curves in Fig 3 show the effect on the tuning of 

a circuit similar to that depicted in Fig. 2. The 

4.—Circuits of the two " series " type rejectors. That shown 
in (b) is generally more satisfactory than the arrangement (a). 

coupling between the aerial circuit and the rejector was 
such as practically to eliminate signals from 2L0 
(Oxford Street site) at a distance of it mile. The 
wipe out" area in this case represents a matter of 

31 metres; that is to say, nothing can be received 
between the upper and the lower limits, or between 336 
and 367 metres. A looser coupling has the effect of 
reducing the width of the " wipe out" area, but this is 
offset by the breaking through of signals from the 
unwanted station, so that little is gained by adopting 
this course. In this particular case the coil 4, was 
wound with Litz wire, 40 turns being used on a sin. 
diameter former. The condenser C, had a capacity of 
0.0005 mfd. 

Series Rejectors. 

The "absorption" type of rejector necessitates a 
slight modification to the set, since space must be found 
inside the cabinet for the rejector coil and its condenser. 
However, there are alternative arrangements which can 
be applied external to the set and give very much the 
same results. These will be classified under the head-
ing of " series " type rejectors because they can be con-
nected in series with the aerial. Typical examples are 
shown in Fig. 4 (a) and (b). The arrangement in Fig. 
4 (a) will be passed over with but a mention, and is 
only included to complete the series. It is effective 
certainly, but the coupling is far too tight for practical 
use, as the " wipe out" area extends over an unneces-
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6.—With the " series " type rejector a tight coupling tends 
to shift the " wipe-out" area to one side of the actual wavelength 

of the rejected signal (in this case that of 21.0). 

05 

sarily large part of the waveband covered by the receiv-
ing circuit. 
The circuit given in Fig. 4 (b) will be found satis-

factory in most cases and readily lends itself to use with 
most receivers. The remarks passed regarding the 
type and size of coil apply 
with equal force to this 
case, although owing to 
the aerial-earth damping, 
possibly solid wire of fairly 
stout gauge could be used 
in place of the Litz. A 
practical test showed that a 
coil wound with 40 turns of 
No. 22 S.W.G. D.C.C. wire 
gave good results. The 
tappings for the aerial con-
nection were made at loth, 
15th, and 20th turns from 
that end of the coil con-
nected to the aerial ter-
minal on the set. With 
the aerial connected across 
15 turns of the coil, little could be heard of the local 
station when the aerial condenser was detuned ro divi-
sions, on a dial marked o-18o, either side of resonance. 
The " wipe out" area was of the same order as that 
recorded with the direct absorption type, shown in 
Fig. 2. 
A variation of this arrangement is given in Fig. 5. 

In this case a small coil L, is coupled to the main rejec-
tor coil La. Tests showed that there was some justifica-

5.—Modification of Fig. 
4 (b) which justifies the use 
of a low resistance rejector 

circuit L.C.L. 
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tion for using Litz, although quite a good performance 
was recorded when solid wire of the gauge mentioned 
above was employed. The aerial coil L, consisted of 
15 turns of fine gauge wire wound over one end of L2. 
Eight distance pieces were used and the turns spaced to 
occupy ¡in. in length. 

This rejector was particularly good and measure-
ments showed that the " wipe out" area was of the 
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Aids to Selectivity.— 
same order as that given in Fig. 3. Whereas previously 
the local station's programme was audible over the 
whole range of the tuning condensers, with the rejector 
in position it was possible to receive signals as near as 
ten divisions off tune either side of that corresponding 
to the tuning position for the local station. 

The " Wipe Out" Area. 

During the course of these observations on the per-
formance of the various arrangements mentioned here, 
some rather peculiar effects were recorded. For 
example, with certain types of " series " rejectors it was 
noticed that the "wipe out" area was displaced and 
actually occupied a position some metres above the 
normal tuning position of 2LO. This is shown in the 
curve given in Fig. 6. With this particular arrange-

ment signals from the London station were fairly com-
pletely rejected, yet the blank area, as subsequently 
found by taking a calibration curve of the circuit with 
and without the rejector in position, showed that this 
appeared to be effective between 365 metres and 392 
metres. This was finally checked with a heterodyne 
wavemeter and no signals could be tuned in between 
these two limits, although sundry Morse C.W. stations 
were heard on either side of the " wipe out " area. 

It is not the purpose of these notes to explain the 
cause and effect, the object being to record observations 
with the various arrangements depicted here. Far 
more detailed investigation will be necessary before 
many of the rather unusual effects noticed can be 
satisfactorily explained; for the moment, the practical 
application of the rejector c*ircuit is the first aspect 
to receive attention. 

SOME INTERESTING AMERICAN APPARATUS. 
THE Rothermel Corporations pro-

gramme for the coming winter season 
includes the marketing in this country 

of a number of new components not pre-
viously available on this side of the Atlan-
tic. In addition, many of their familiar 
lines have been remodelled by the manu-

Electrad super-Tonatrol. A power poten-
tiometer rated to dissipate S watts. 

facturers. Some new designs of Magnavox 
moving-coil loud speakers are now avail-
able. These are catalogued as " X-core" 
type and are supplied with 7gin. and 
10Pn. diaphragms. The A.C. models in-
clude. mains and input, transformers, and 
dry metal rectifier, the prices ranging 
from £8 5s. to £11. A new component is 
the Mershon " Amrad" electrolytic con-
denser of high capacity and tested to 
withstand 400 volts D.C.; single and 
double types are available. The leakage 
tinrent is given as 14 to 2 mA per 10 mfds. 
capacity. 
Some new "Royal" metal-cased fixed 

condensers, ranging from 0.1 to 4 mfds., 
are now listed. These are tested to with-
stand 1,650 volts, and prices range from 
2s. to 7s., according to size. 

New Volume Control. 

Of particular interest is the new 
"Electrad " super Tonatrol. This is 
made as a variable high resistance and 
a potentiometer, and is claimed to dissi-
pate 5 watts at any position of the con-
tact. The resistance element consists of a 

special graphite preparation fused at high 
temperature to an enamelled steel plate. 
A floating silver contact is employed, 
which adapts itself to any slight 
inequality of the surface and ensures 
smooth action. It is protected by a metal 
case with bakelite insulation and fitted 
with stout bronze contact springs. Prices 
are as follows : Resistances of 10.000 ohms 
and 50,000 ohms cost 12s 6d., and poten-
tiometers of 10,000 and 25,000 ohms are 
offered at the same price. A special 
gramophone pick-up " fade-out " device 
for use with two turntables is priced at 
155. 

Electric Gramophone Motor. 

Constructors of electrically driven 
gramophone equipment will be interested 
in the Bodine A.C. induction motor.. 
This is a high quality piece of apparatus, 

Two types of American condensers. That 
in the cylindrical container is an "Amrad" 
90 mfds, electrolytic condenser; the other 
a "Royal" 2 mfds. 1650 volts test com-

ponent. 

and complete with turntable and neces-
sary controls costs £10 10a. It is made 
for 110 and 220 volts 50 cycles A.C. supply 
mains. 

New Magnavox X-Core" moving coil 
loud speaker. 

A range of power amplifiers for public 
address, and similar uses, and designed 
for A.C. mains operation, is another new 
feature. These are used extensively in 
the U.S. A. and are products of the Sam-
sun Electric Co. 

C 

BOOKS RECEIVED. 
Radiutehnik (l'art 17/) Din Pile k.-

t risehen Wellen, by Dr. F. Kiebitz, Pro-
. fessor of the Berlin University.—A short 
text-book on the propagation and theory 
of wireless waves. Pp. 125, with 28 dia-
grams. Published by Walter de Cruyter 
and Co., Berlin and Leipzig. Price 
11)11.1.50. 
Short Stories in Science, by J. G. 

Crowther.—A popular treatise on natural 
science, including the Nature of the Uni-
verse, Refrigeration, Volcanoes, Light-
ning, The Atom, The Raman Effect, and 
many other subjects. Pp. 213. Pub-
lished by George Routledge and Sous, 
Ltd., London. Price 5s. net. 
Radio -Telegraphy and Telephony. —A 

complete text-book for students uf wireless 
communication by Rudolph L. Duncan 
and Charles E. Drew. Pp. 950, with 468 
illustrations and diagrams. Published by 
John Wiley and Sons, Inc. New York, 
and Chapman and Hall, Ltd., London. 
Price 37s. 6d. net. 
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Broa 
By Our Special Correspondent. 

A New 5GB.—B.B.C. 

The Rebuilding of 5GB. 
Ihe B.B.C. has wisely decided to re-

build 5GB (Dayentry) before it takes its 
permanent place in the regional scheme. 
' Daventry Junior" has always been a 
makeshift, station and, judging from what 
I saw on my first visit to Daventry, the 
marvel is that the breakdowns have been 
so few. Contrasted with the " spick-and-
spanness" of Brookman's Park, 5GB is a 
"hookup " in the best English sense of 
the word. 
When rebuilt, the station will be a re-

plica of the Brookman's Park station, but 
with only one transmitter. In this 
respect it, will resemble the projected 
reglonal station for Ulster. The increase 
in power from 25 kW to 30 kW will, it is 
hoped, help tu cut out, that very notice-
able interference from Langenberg. 

0000 

B.B.C. Disappoints at Olympia. 
" And when the sun rose, where were 

they? " This question, in various forms, 
seems to have been on the lips of most 
visitors to Olympia. Where are the 

On the first day of the Show the much-
heralded diorama was out of action; but, 
ignoring this lapse, the best friend of 
the Corporation could hardly describe the 
B.B.C.'s rôle at Olympia as a spectacular 
one. 
Echoing John Henry, " It's all wrong." 

The B.B.C., as providers of the celestial 
food on which all those beautiful receivers 
thrive, should have taken Olympia by 
storm, demanding a place in the sun, and 
not merely an odd corner or two. 

0000 

Those Programmes. 
If we imagine a succession of long waves 

of rather small amplitude we obtain a 
graphical delineation of the quality of the 
B.B.C. programmes. The waves of popu-
lar opinion are usually a little out of 
phase, so that, when the B.B.C. pro-
grammes are emerging from one of the 
troughs, the public are just beginning to 
realise how bad the programmes hare 
been. We seem to have reached such a 
stage at the present moment,. 

0000 

Dance Titles Again? 
lt;:inte of the criticism is being levelled 

at the dance programmes broadcast front 
outside sources. Personally, I know 
nothing more boring than to listen to a 
succession of unannounced items given by 
a disheartened cabaret, band which is 
bou nd to secrecy regard ing dance t it les 
and which dare not burst into song lest 
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Under Fire.—" Broadcasting House." 

the dread secret should be revealed. 1 
should not be surprised, however, if the 
B.B.C. were shortly to remove the ban on 
dance titles, despite the risk of " song-
plugging." Special care would be taken, 
of course, to prevent as far as possible 
any subsidising of artists by the dance 
publ ishers 

D 

Morbidity at the Microphone. 
The subject-matter of a singular broad-

cast, from 21.0 on October 10 is the begin-
ning of the end of a man's life. The 
action occurs during the infinitely short 
space of time taken by sudden death to 
establish itself. The title of the drama 
is " The First Second," by Peter Godfrey, 
and it will be produced by Lance - 
Sieveking. 

0000 

Below the Scenes at Portland Place. 
Although " Broadcasting House" will 

not be ready for occupation until June, 
1931, some of the toughest work has 
already been accomplished. To appre-
ciate the immensity of the work the best 
plan is to take a seat in one of the crane 

buckets—a privilege I enjoyed last week 
—and allow yourself to be gently lowered 
aft. below the surface of the road, until 
the bucket grounds on the reinforced 
concrete foundations. You are then on 
the lowest of the three basement. floors, 
above which the building will tower 
another eight storys. 

Col. Val Myer, the architect, drew my 
attention to a bubbling spring which wilt 
have to be diverted and " taiiked " before 
the massive retaining walls around the 
site can be completed. 

co o° 

Sound-proof Walls. 
A really unique feature of " Broadcast-

ing House" will be the absence of a 
central well which all normal buildings 
of its size require for lighting and ven-
tilation. The centre will be taken up by 
a tower with sound-proof walls of solid 
brick 3ft. thick, and this will house the 
main studios and a theatre capable of 
accommodating 1,000 people. The studios 
will be two storvs in height and will be 
acoustically insulated from each other by 
single floors accommodating offices. ' 

TIM FUN OF THE FAIR. An interesting photograph taken on the opening da) 
of the National Radio Exhibition. There have been record attendances. 
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Elementary D.C. 
Circuits. 

(Continued from page 362 
of the previous issue.) 

N working out the example at the end 
/  of the previous part Ohm's law was 

applied to the complete circuit 
consisting of a 6-volt battery and an external 
resistance of 3 ohms connected across its terminals. 
The current was found to be 1.875 amps. and not 
2 amps. as might at first have been expected, the reason 
being that the resistance of the battery itself makes its 
influence felt. From this it is clear that the electro-
motive force actually applied to the external 3-ohm 
resistance must be less than 6 volts. This is the truth, 
and its value can be very easily found by applying 
Ohm's law to the external resistance only. Let V denote 
this reduced value of the E.M.F. which is effective in 
driving the current through the resistance R. Then 
by Ohm's law 

NWIR.LE-SS TI40.QY 
SIMPLIPIL-D 

e,a 

V= I.R volts. 
= 1.875 x 3=5.625 volts. 

So that although we have a 6-volt battery we are left 
with only 5.625 volts at the terminals when â 3-ohm 
resistance is connected across it. The remaining 0.375 
volt has been absorbed in driving the current (1.875 
amp.) through the internal resistance (o.2 ohm) of the 
battery. This can be verified by applying Ohm's law 
to the resistance of the battery, viz.: The E.M.F. 
required to drive a current of 1.875 amps. through a 
resistance of 0.2 ohm is 1.875 x 0.2=0.375 volt, as 
before. This loss of pressure due to the internal re-
sistance of the battery is commonly referred to as the 
voltage drop in the battery. It is always present to 
some extent and militates against efficiency, causing 
waste of energy in the battery, and, in the case of high-
tension batteries in wireless circuits, it very often results 
in instability and violent oscillation or howling. 

Electromotive Force and Potential Difference. 

Now we must get back to symbols for a little while 
and introduce one or two new and important terms which 
recur very often in discussing the operation of any 
receiving circuit. The same circuit as that of Fig. 
of the previous instalment is reproduced in Fig. 1, with 

Fig. I. — Simple circuit 
showing loss of voltage in 
the battery due to internal 

resistance. 

By S. O. PEARSON, B.Sc., A.M.I.E.E. 

the addition of an ammeter A, a voltmeter V and a 
switch S. It will be supposed that the ammeter, which 
is connected in the main circuit, has a negligibly small 
resistance so that it does not reduce the current, and 
that the voltmeter *which is connected directly across 
the battery terminals has such a high resistance that 
the current taken by it is negligibly small. 
When the switch S is closed and a current of / ampere 

is flowing _round the circuit the voltmeter will give a 
reading V which, as we have seen, is less than the 
electromotive force of the battery; but if S is opened 
the voltmeter reading will rise until it equals the actual 
E.M.F. of the battery, because the current has now 
ceased and therefore no fraction of the E.M.F. is being 
absorbed in overcoming the battery resistance. From 
all this it might at first appear that the E.M.F. of the 
battery is not a constant thing, but varies according to 
the current. But this is not the case—the electromotive 
force of a battery is a constant quantity (except when 
the battery is running down), depending only on the 
chemicals and elements from which it is made and, to 
a certain very small extent, on the temperature. It is 
only the resulting electrical pressure existing between 
the terminals which varies, and it is here that we must 
introduce the term " potential difference " (P.D.). 

Voltage, Pressure and Potential. 

The electrical pressure between any two points in a 
circuit, as measured with a voltmeter, is called the 

potential difference be-
tween those two points. 
When measured in volts it 
is sometimes referred to as 
" the voltage." For the 
word " potential " we can 
always substitute the word 
" pressure," meaning, of 
course, electrical pressure. 

It is very important to 
get a clear conception as to 
the difference in mean-
ing between electromotive 
force and potential differ-
ence. Although each is 
measured in volts they 
really have different mean-
ings, which must not be 
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confused. Electromotive force is the driving force set 
up in the cells by electro-chemical action (or in a 
dynamo by electromagnetic action), and is a constant 
in the case of a battery ór cell. Potential difference, 
on the other hand, is the resulting pressure built up 
when the current is being forced against the various 
opposing resistances in the circuit. If the circuit is 
open the resistance is infinitely great and the potential 
difference between the terminals of the battery builds 
up to a value exactly equal to the E.M.F. To assist 
in grasping this idea of opposed forces, consider a 
steamer standing stationary on a calm day in still water 
and that suddenly the engines are started and pro-. 
pellers rotated so as to give a steady forward thrust 
of, say, 50 tons. The steamer will immediately begin 
to move and its speed will get faster and faster; but 
it will not go on accelerating indefinitely—there will 
come a time when the resistance of the water and a# 
will prevent further gain of speed. .The speed will 
build up to just such a value that the resisting forces 
exactly oppose the driving force. 

This is precisely what happens in our battery circuit: 
When the switch is closed the current builds up until 
it has reached just such a value that the resisting forces 
exactly counterbalance the driving (electromotive) force. 
The E.M.F. is the driving force, and the potential 
difference is the resulting back pressure due, in this case, 
to the motion of the electrons against the resistance in 
the external circuit. • 

Potential. 

There is yet another aspect of the word " potential " 
which must be considered. In our wireless work we 

often encounter the phrase 
" plate potential " or 
" anode potential." For 
instance, when it is stated 
that a valve is meant to 
operate with an anode 
potential of 150 volts 
most readers will know that 
this indicates that the valve 

should be operated with a potential difference of Iso 
volts between the anode and the negative end of the 
filament. But why the negative end of the fila-
ment? The reason is that the negative end of a 
valve filament is usually " earthed" in a receiving set, 
so that the potential of the anode is really the potential 
difference in volts between the anode and earth. In 
general, then, it must be understood that the potential 
at any point in a circuit is the potential difference 
between that point and " earth," the potential of the 
earth being considered as zero. 
The energy possessed by anything is the capacity it 

has for doing work of some kind. For instance, 
a wound clock spring has the capacity for driving a 
clock for a definite length of time. In the same way 
a battery or an accumulator possesses energy which is 
stored in a chemical form, and, when a current is drawn 
from the battery., work of some kind is done, the nature 
of this work depending on the type of apparatus 
connected to the battery. 

A 
+ — 

IR1 R2 R3 

Fig. 2.—Resistances in series. 
Total resistance 

=R1 + R2 + R3. • 
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In the simple battery and resistance circuit which we 
have been considering the work done is represented 
by the driving of the electrons through the resistance 
of the circuit, this causing the resistance wire to become 
heated. Actually the energy which is coming from the 
battery is not being destroyed, but simply converted 
into heat—another form of energy. It is a well-known 
law that no energy can ever be created or destroyed, 
but merely converted from one form into another. By 
suitable means we are able to convert the stored energy 
in the battery into motion, light, sound, heat, etc. 
The temperature to which our resistance wire will 

be raised will depend on 
the rate at which energy is 
being put into it, that is, 
on the rate at which work 
is done, and it is this rate 
of expenditure of energy 
with which we are mostcon-
cerned. It represents the 
power being expended in . 
the electric circuit. 

In ordinary mechanical 
things the rate of doing work, i.e., the power, is given 
by the product of the driving force and the rate of 
movement of the driven body, and similarly in the elec-
tric circuit the power is equal to the product of the 
electromotive force (electric driving force) and the cur-
rent (rate of movement of electrons). The unit in which 
the electric power is measured is the watt, where one 
watt is the power represented by a current of one ampere 
flowing under a pressure of one volt. Thus in a circuit 
where the pressure is E volts and the current I amperes 
the power being expended is given by 

P=E x I watts. 

Fig. 3.—Resistances in 
parallel. The current di— 
vides in inverse proportion 
to the respective resistances. 

If the potential difference between the ends of a circuit 
is E volts and the current in it is I amperes the power' 
being put into it is Ex I watts no matter into what 
form it is being converted. But when the circuit con-
sists of a simple resistance of R ohms the whole of 
the power is utilised in producing heat. From Ohm's - 
law we know that E =I x R, and, substituting this in 
the above expression for the power, we get 

P=I2R watts. 

Heat Losses in Relation to Current and Resistance. 

This is a very useful expression indeed, and enables 
us to calculate the power, in watts, being lost as heat 
in any circuit where we know the resistance and the 
current. It should be noted that the power being con-
verted into heat is proportional to the square of the 
current, so that by doubling the current in a given cir-
cuit we expend four times the power. This is obviously 
the case, because in order to double the current the 
voltage must be doubled also. 
The conclusion is that whenever a current flows 

through a circuit heat is produced, and, conversely, 
whenever heat is produced by an electric current re-
sistance is present in the circuit. The latter fact will 
prove of great assistance to us when considering alternat-
ing current circuits at a later date. 
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Wireless Theory Simplified.— • 
• Series and Parallel Circuits. 

A number of resistances are said to be connected in 
series if they are so arranged that the same current 
passes through each in turn. In Fig. 2 we have three 
resistances, R„ R2 and R3, connected in series, and it 
can be shown very easily that the total resistance R of 
this circuit is equal to the sum of the individual 
resistances, namely :— 

• R =R1+ R2 + R3. 
It is very important to remember that at any instant the 
current is the same at every point in a series circuit. 
Series connection is sometimes referred to as cascade 
connection. 

Resistances are said to be connected in parallel when 
arranged as shown in Fig. 3. Let E be the potential 
difference applied between the ends A and B of the 
circuit. Then the iridividual currents through the 
respective resistances R„ R, and R2 will be E/R,. 
E/R, and E/122, and the total current will thus 
be I =-E(r/R, + r/R, + I/R2) amps.; therefore 
I/E=r/R,+i/R2+ r/R2. But by Ohm's law E/I is 
the combined resistance R of the circuit, and thus I/E 
is the reciprocal r/ R. For the parallel circuit, then, 
we have 

rt = R, --- R 2 7- R 3 

or, expressed in words—for resistances in parallel the 
reciprocal of the resultant resistance is equal to the 
sum of the reciprocals of the individual resistances. - 
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Numerical Example. 

Suppose that in a receiving set we are using the 
valves each rated for a: filament voltage of 5.5 volts, 
requiring currents of 0.1, 0.25 and 0.3 amp. resp c-
tively. Dividing each of these currents into the voltage 
we get for the resistances of the valve filaments 55 ohms, 
22 ohms and 18.33 ohms respectively. The recipro4a1 
of the combined resistance is thus 

• —•  55 22 10.33 

and the resistance R = = 8,47 ohms. 
0.1104 

This is the equivalent resistance of all three valves 
in parallel, and if our working is correct the total current 
will be obtained by dividing the voltage by this figure: 

Total current I = 53 = o.65 amp. 
847 

Also I= 0.1 + 0.25 + 0.3 = 0.65 amp., which checks bcfth 
the method and calculation as being correct. 
' In the foregoing pages we have discussed the funda-
mental principles of the very simplest of electric circuits 
chiefly for the benefit of those readers who have not 
studied these principles before in any detail. The dis-
cussion is necessarily very brief, but it is hoped that 
sufficient has been said to give the reader a good idea 
of what takes place in such circuits. Without these 
fundamental ideas it would be impossible to follow 
intelligently the succeeding discussions on alternating 
current circuits and the application of the principles to 
receiving circuits. 

BY-PASS CONDENSERS FOR HIGH FREQUENCY. 
Taking H.F. Resistance Into Account. 

OST modern receivers positively bristle with 
decoupling resistances and condensers that are 
intended to divert into harmless paths the 

various alienating currents that might cause trouble 
if allowed to stray about. When it is currents of 
low frequency that we are trying to by-pass through 
earthing condensers to the filament of the valve it is 
only necessary to choose condensers of large capacity, 
the type having paper dielectric serving perfectly well. 
The selection of a condenser for a high-frequency. 

circuit, however, reeds rather greater care. When deal-
ing with high-frequency currents it is no longer quite 
safe to assume that of two condensers, one having ten 
times the capacity of the other, the larger will offer 
one-tenth of the impedance to their flow. There now 
enters into the question the resistance offered by the 
condenser plates themselves to the passage of high-
frequency currents. 

Let us imagine that a foil condenser is constructed 
from a long, narrow strip of waxed paper, with a very 
thin metal foil on each side, and that connection is 
made to _the two foils at the same end. If a high-
frequency voltage is applied to the terminals the full 
voltage will be operative across the waxed paper dielec-
tric in their immediate neighbourhood, but owing to 
the very appreciable resistance of the foils the voltage-

drop along them will be great enough to render the liar 
end of the strip practically inoperative as a condenser. 
The far ends of the foil are, in fact, protected from the 
applied voltage by a very thorough and elaborate 
decoupling scheme• of series resistance and parallel 
capacity. A two-microfarad condenser constructed on 
the lines suggested. in which the shortcomings of many 
paper condensers are illustrated in exaggerated form-, 
might well offer no less impedance to currents of very 
high frequency than a condenser of nominal capacity 
one-tenth or one-hundredth of its value, but with foils 
of negligible resistance. In the usual mica condenser, 
for example, there are usually two sets of small paral-
leled foils, so arranged that every individual foil in 
each set makes direct connection with the appropriate 
terminal on the case. With such a mode of construction 
the effective resistance of the foils will be negligible. 

Several manufacturers of paper condensers have 
arranged to make connection to each foil at a very 
large number of places, so that with their products the 
full rated capacity will be effective even at very high 
frequencies. The choice of one of these, or of a mica 
condenser, is a measure of precaution that it would be 
wise to take when choosing condensers to by-pass high-
frequency currents in a modern high-gain amplifittr. 
—A. L. M. S. 
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Incorporating the Detector in a Receiver. 

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

.(Concluded from page 286 of the September 18th issue.). 

EFORE building a receiver in which the pentode 
occupies the position of detector, it is desirable to 
know a little more of its behaviour than can be 

brought to light by the simple measurements that were 
described in the first part of this article. We have seen 
that the characteristics of the pentodes at present avail-
able are such that resistance-coupling to the next valve 
is desirable, and that by suitable choice of auxiliary and 
signal-grid voltages and of anode resistance we can ob-
tain more sensitive detection than the three-electrode 
valve can provide. We have still to consider the effect 
on the efficiency of rectification of shunt capacities in 
both plate and auxiliary grid circuits, and to investigate 
the damping effect that the detector produces on the 
tuned circuit from which, in a normal receiver, it re-
ceives the voltage that it is called upon to rectify. 
Further, it will be of interest to make some sort of 
rough estimate of the rectified low-frequency voltage 
that the pentode will hand on to the next valve for 
further amplification, and of the most satisfactory high-
frequency input that the valve requires for efficient 
rectification. 

By—pass Condensers. 

In order to determine whether the presence or absence 
of shunt capacities in anode or auxiliary-grid circuits 
affect in any way the process of rectification proper', a 
constant high-frequency voltage was applied to the valve 
and the change in plate current due to the rectification 
of this voltage was read. In order to ensure that the 
input to the valve really did remain constant while 
alterations were being made to its plate circuit, the 
arrangement shown' in Fig. 7 was adopted. The resist-
ance r had a value of some 150 ohms, which was deemed 
low enough to be negligibly small in comparison with 

7.—Using the pentode detector as in the above circuit, 
condensers were connected across plate and auxiliary—grid 

circuits. No change in rectified current was observed. 

' Journal I.W.T. Vol. I, No. 4, pp. 148-151. 
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any parallel resistance due to the valvt, while it was 
found to be high enough to flatten the tuning of the cir-
cuit sufficiently to make certain that capacity changes 
due to the condensers connected would riot, by upsetting 
the tuning, introduce unintentional alterations of the in-
put voltage: 
With these precautions condensers of various values, 

ranging from o.000i mfd. to o.or mfd. were connected 
in turn between plate and filament and between auxiliary 

FRAME 
AERIAL 

PM22 

MOULLIN 
 o VOLTMETER 

Fig. 8.—With the aid or a calibrated condenser C and a Moullin 
voltmeter, this circuit enables the damping introduced into the 
tuned circuit by the detector to be measured. The magnitude 
of the damping is compared with that produced by the resistance r. 

See Figs. 9 and to for the results obtained. 

grid and filament of the PM2z. The deflection in the 
meter M obtained when no external capacity was con-
nected across either of these paths remained unchanged 
whatever the value of the condenser used. From the 
point of view of the rectification of a carrier wave only, 
any value of external capacity from zero upwards may 
be used without in any way affecting the efficiency of 
the rectifier. 

It has, however, been shown that the presence of a 
shunting condenser across the anode circuit of the valve 
is an essential to the proper reception of a modulated 
wave.2 Furthermore, it is known" that this condenser 
helps to reduce very considerably the load imposed by 
the detector upon the tuned circuit from which it is 
supplied with signals, so that we must not conclude from 
the experiment just detailed that it is safe to omit this 
condenser entirely. 

T,he Wireless World. March 13th. 1929, p. 279. 

• The Wireless World. May 22nd, 1929, p. 524. 
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The Pentode as an Anode Rectiler.— 
To investigate the connection between the load on the 

input circuit and the output capacity, the apparatus 
shown in Fig. 8 was set up. The frame aerial used had 
an inductance of 225 microhenrys, and the circuit as a 
whole, including all losses due to the Moullin voltmeter-
and the dielectric losses due to the pentode rectifier, but 

8 

A 

PM 22 A 

100 200 300 

EXTERNAL SHUNT CAPACITY INty.F ACROSS 

PLATE CIRCUIT 

9.—Equivalent series resistance introduced by detector with 
different output capacities. See Fig. 8. 

not including any feed-back through the latter, had a 
high-frequency resistance of 7.9 ohms at the wavelength 
of 2L0 (356.3m.). The resistance r represents one of a 
series of small high-frequency resistors, any one of which 
could be put into the circuit at will. 
The first step was to tune in 2L0 and to read on the 

Moullin voltmeter the voltage induced by that station 
across the tuned circuit for a number of different values 
of the resistance r. During this process the filament of 
the pentode was not lighted. These results were then 
plotted as a curve, so that the resistance required at r 
to reduce the high-frequency voltage to any value with-
in the range of measurement could be read off. Incident-
ally, this series of readings gave the high-frequency 
resistance of the circuit that has just been quoted. 

Damping in Grid Circuit. 

The filament of the pentode, adjusted for rectification 
(E.= 745v., E. 4=20v., E0= —5V., R= 0.22 megohm), 
was then lighted, the circuit retuned, and the voltage 
was read on the Moullin voltmeter for various settings 
of the calibrated shunt condenser C. For all settings of 
this, the voltage was slightly lower than had been 
obtained with the pentode filament unlighted, showing 
that there was reverse reaction through the grid-plate 
capacity of the pentode. Each of these voltages could 
equally well have been attained with the filament of the 
PY122 disconnected, but with some value of r in the tuned 
chteuit. The value of r equivalent in reducing the volt-
age to the presence of the pentode was read off from 
the curve already mentioned, and the results so obtained 

Wlleekezz 
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were plotted, as shown in Fig. 9 (curve A), against tjie 
value of external shunt capacity added at C. 
As a comparison this series of readings was repeat , 

the pentode being replaced by a Cosmos SP78/B val 
(m=35, Ro=70,000 ohms) in order that the damp 
introduced by the pentode might be compared direc 
with that produced by an ordinary valve of rougi 
similar characteristics. Curve B of Fig. 9 shows tfr 
equivalent series resistance introduced by this valve br 
different values of external shunt capacity. 

e 

Y 
ly 

Equivalent Series Resistance due to Damping. 

Comparison of the two curves shows that for an ex-
ternal shunt capacity of 0.0007 mfd., which is about 
the largest value that can be used without audibly sacri-
tieing the higher musical notes, the equivalent series 
resistance introduced by either of the two detectors 
examined is in the neighbourhood of one ohm. This 
damping need not be regarded too seriously, though one 
would greatly prefer that it should be absent altogether. 
The result of the damping is shown in another form in 
Fig. 70, where input voltage, using the circuit of Fig. 8, 
is plotted against the value of external shunt capacity. 
The reduction of voltage at the grid of the detector due 
to the damping that it imposes amounts to about 72 to 
75 per cent. with the suggested shunt capacity of o.00bi 
infd. 
A separate experiment on the same lines showed that 

there was no advantage to be gained by connecting a 
condenser from auxiliary grid of the pentode to fila-
ment. The source of current for this circuit, however, 

10.—Reduction of input voltage due to damping of fram 
aerial by reverse reaction through the detector. Compare 

Figs. 8 and 9. 

was a small block of H.T. accumulators, in good ccin-
dition and freshly charged, so that it is probable that 
the impedance between auxiliary grid and filament was 
in any case very small, even in the absence of a con-
denser. If an eliminator .were used it would probably 
be necessary to connect a condenser here also. In any 
case it would be advisable, in a practical receiver, to 
decouple this circuit with the usual condenser andre-
sistance, so that the point really does not arise. 

B '52 
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The Pentode as an Anode Rectifier.— 
• The last measurement made consisted in supplying 
- the pentode with high-frequency modulated at 500 cycles 
• by a low-frequency generator, measuring both the input 
of high-frequency and the output of rectified " signals." 
It is not necessary to describe the apparatus used for 
producing the " signals " for rectification; it amounts 
practically to setting up a private 2L0 for oneself and 

Wodd 

Fig. I I.—V, is the Pà122 detector, V2 an amplifier and V. together 
with the meter M, measures the audio-voltage across the 
loud speaker. The Moullin voltmeter measures the high-
frequency input. With this circuit the L.F. output to be expected 
from the detector for any given H.F. input of normal modulation 

was determined. See Fig. 12 for results. 

using it to transmit a continuous " tuning note" from 
one side of the room to the other. The apparatus iS 
complicated, but perfectly well known to all those who 
are interested in such experiments. 
The chief difficulty that arises in connection with it 

lies in determining the degree of modulation in use; for 
the present purpose this was got over by adjusting the 
modulation-depth to be approximately the same as that 
of 2L0 when sending out loud passages of dance music. 
The pentode detector, with its associated valves, was 
employed in making this adjustment. 

Measuring the L.F. Output. 

In order to read the low-frequency voltage developed 
across the resistance in the anode circuit• of the valve, 
an amplifying valve followed by a Taylor voltmeter 
was used, the two together having previously been cali-
brated. The detector together with the valves and 
meters used to measure input and output respectively 
are shown in Fig. H. In this V, is the PM22 valve 
adjusted as an anode detector as before, R being again 
0.22 megohm. The modulated high-frequency voltage 
applied to its grid from the miniature transmitter was 
measured by a Moullin valve voltmeter. The 500-
cycle output was applied to the grid of V„ a D.E.5a 
valve amplifying in the normal manner. A loud 
speaker, introduced in order to have an aural check 
on the proper behaviour of the entire apparatus (r# 
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Fig. 12.—Rectilied L.F. output from pentode and other detectors 
supplied with normally modulated high-frequency. 
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valves in all were employed, not counting mains recti-
fiers) was fed from this valve, a.nd the voltage developed 
across it measured by means of the Taylor voltmeter 
shown. Vs, the valve forming part of the Taylor volt-
Meter, was a D.E.R., the meter M being a microam-
meter. Before connecting the pentode, known 500-cycle 
voltages were applied to the grid of V„ and the corre-
sponding readings of M noted, so that the voltage 
developed across R in the complete set-up could be 
determined by simply reading M. 

Detector Efficiency. 

The results derived from all this equipment are given 
in the curves of Fig. 12, in which the R.M.S. value of 
the modulated high-frequency input is plotted against 
peak audio-volts output. Curves arc included for two 
values of anode resistance with the pentode, and for 
two other valves. The pentode will give, without over-
loading, an output just large enough to supply a second 
pentode used in the conventional manner as output 
valve, requiring for the purpose to be supplied with 
about 1.3 volts R.M.S. of normally modulated high-
frequency. Thus where adequate high-frequency am-
plification is ava.ilable, there is no need to interpose a 
low-frequency stage between the detector and the out-
put valve, even though there is no transformer to pro-
vide a little free amplification. 

Since the peak value of the high-frequency voltage 
is about 2.15 times the R.M.S. voltage when the modu-
lation is 50 per cent., this is the largest input with which 
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it will deal. This is indicated in the curves by a ten-
dency to flatten out at the upper ends. The greater 
output of the pentode, as compared with the triodes, is • 
sufficiently obvious from Fig. 12 to require no further ' 
stressing. 
Summing up all that has come to light during these . 

measurements, we may say that the pentode forms an 
unusually satisfactory resistance-coupled rectifier for 
small and moderate high-frequency voltages. It is about 
twice as sensitive as the triode that it replaces, and in-
troduces about the same amount of damping into the 
grid circuit. • In this .latter respect, indeed, it might be. 
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The Pentode as an Anode Rectifier.— 
made perfect if the valve makers chose to produce a 
special model of the valve for this purpose. 
With the triode there is no hope whatever of doing 

away with this unwelcome effect, for it owes its origin 
to the capacity between grid and plate of the valve. 
In the pentode, although two grids, earthed so far as 
signal potentials are concerned, are interposed between 
plate and signal grid, the capacity between these elec-
trodes remains practically unreduced because the leads 
to both are taken out at the base of the valve. If the 
lead to the plate were brought through the top of the 

HAPPY PROPHETS. 
The enthusiasts who predicted a record 

success for the 1929 National Radio Ex-
hibition have been more than justified. 
During the first thxec days over 40,000 
visitors passed through the turnstiles, and 
the average daily attendance exceeded 
that of 1928 by nearly 3,000. 

0000 

GOOD BUSINESS. 
Within a few hours of the opening of 

the Show enough business had been trans-
acted to cover the entire cost of the 
Exhibition. 

0000 
A NEW HUNTING GROUND. 

The B.B.C. test transmission van is now 
being used in the LI lasgow district in a 
search for a site for the Scottish Regional 
station. We understand that the Post 
Office will not contradict the rumour that 
the van is hunting for " pirates." 

0000 
CUTTING OUT THE CACKLE. 

Broadcast advertisements are stated to 
have killed enthusiasm for wireless in 
Spain. A new State decree, which estab-
lishes a system of wireless licences, stipu-
lates that not more than a hundred words 
of advertisement matter shall be broad-
cast in one hour. 

0000 

SHORT-WAVE PICTURE 
TRANSMISSION. 

Experiments in "Fultograph "picture 
transmission on short waves are being con-
ducted at Vienna. These tests, which 
enable definite comparison to be made 
regarding the relative ranges of tele-
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bulb, as in the screen-grid valve, and some small atten-
tion were paid to screening within the valve, the grid-
circuit damping could quite easily be reduced to com-
pletely negligible dimensions. If a valve on these lines 
were produced it would be the first to be specifically 
designed for rectification ince the days of the old soft 
grid-detector. Two models would be needed, one 
having ligures like those of the PIVI22 here discussed for 
resistance coupling, and one with an A.C. resistance of 
not more than io,000 ohms for use with a transformer 
for large inputs. The latter valve at least would also 
find application in another important direction. 

CURRENT 
TOPICS. 

graphy, telephony and picture telegraphy, 
take place daily on a wavelength of 41-42 
metres. The call sign is UOM, dud the 
following schedule is observed :.— 
Telegraphy.-10.10 a.m. to 10.20 a.m. 
Telephony.-10.20 a.m. to 10.30 a.m. 
Picture Telegraphy.-10.35 a.m. to 

10.45 a.m. 
In the afternoon a similar transmission 

takes place at 3.10 p.m., continuing until 
3.45 p.m. Reports on reception will be 
welcomed by Fultograph Gesellschaft, 
M.P.H., Austria, 1V Prinz Eugenstrasse 
10, Vienna. 

ouoo 

BRITISH WIRELESS GEAR FOR 
POLAND. 

An important success for British in-
dustry has been secured by Marconi's 
Wireless Telegraph Company, Ltd., who 
have been successful in obtaining one of 
the largest orders given of recent years in 
connection with broadcasting services. 
This order is for a large extension of the 
Polish broadcasting organisa tirai which, 
following the English example, is to be 
remodelled so as to provide alternative 
programmes for the greater part of the 
country. 
The new equipment will comprise one 

120 kW. aerial input broadcasting trans-

, A WARM WELCOME. There have been no lost children" at Olympia, every visitor 
being given the opportunity of securing the best Guide to the Show before entering the 

portals of the Exhibition, 

mitter with full modulation, two high. 
power regional stations with 16 kW. aerial 
input, and three local relay stations. The 
120 kW. station will be situated near 
Warsaw, and will be used in addition to 
the 12 kW. Marconi station, which is 
already giving such an excellent service 
at Warsaw and has been in operation there 
since 1927. 

0000 
MOROCCO JOINS THE MOVEMENT. 
The first wireless show in Morocco is 

to be held from November 30th to Decem-
ber 8th. 

ULSTER SHOW. 
The Belfast Wireless Exhibition will 

hold sway in the Ulster Hall from 
October 9th to 13th. 

0000 
FRENCH LOUD SPEAKER "WAR." 
A campaign has been opened in several 

districts in France against noisy loud 
speakers. At Châteldon, Puy-de-Dome, 
an article of French law has been invoked 
whereby it is an offence to create " noc-
turnal uproar," even inside a house, if it 
is audible in the street. A by-law has 
been created forbidding " open window " 
loud speakers after 10 p.m. 

000 
BROADCASTING FOG SIGNALS. 

To overcome the difficulty experienced 
by nus igators in judging the distance of 
a fog syren, an interesting experiment in 
wireless telephony is to be mode' prob-
ably at the ()umbrae lighthouse, by the 
Clyde Lighthouses Trustees. After the 
sounding of each blast from the syren the 
words " one," " two," " three," will be 
transmitted at intervals corresponding to 
the time the sound waves would take to 
cover one mile. By noting the time lag 
between the reception of the wireless 
signal and the sound of the syren, 
mariners will be able to determine with 
fair accuracy how far their ship is from 
the source of sound. At the moment 
when the syren sounds, the name of the 
station or lighthouse will be given. 

0000 
T.C.C. ELECTROLYTIC CONDENSERS. 
We regret that in the Show Forecast in 

our issue of September 18th the impres-
sion was conveyed that the Telegraph Con-
denser Company, Ltd., had entirely re-
designed their electrolytic condensers of 
the 2,000 mfd. type. This is not the case.' 
The company has, in fact, added to the 
range by producing a double type of the 
saine condenser with a capacity of 4,000 
mfd. 
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READERS' PROBLEMS, 
11.S. 

" 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 at greater length than would be possible in a letter, 

A Selective Two-valve Set. 
I leave a straightforward direct-coupled 

two-rat -e set consisting of a leaky-
grid detector with reaction, followed 
by a transformer-coupled Li'. stage. 
This functions well on 'eny local 
station, but the arrangement does not 
permit me to receive other stations, 
owing to lack of selectivity. I under-
stand that you leave published a two-
valve receiver which has a high. de-
gree of selectivity, and shall be glad 
if you would give me the details of 
this, It. W. G. 

A set such as you have in your posses-
sion is an extremely unselective arrange-
ment, and it is possible by careful design 
to produce a receiver having a degree of 
selectivity greatly in excess of this with-
out in the least sacrificing distance-getting 
properties, and without appreciable loss of 
quality. 
A receiver of this type was described 

in full on page 143 of the issue of this 
journal dated February 6th, 1929. Honie-
constructed coils were used, and full de-
tails were given. In case you do not care 
for I he task of coiRonstruction, you will 
find that these coils are available com-
mercially. 

o 000 

Correct Milliammeter Position. 
I have a milliammetcr with a scale read-

ing of 0 to 50 mA, and have been 
advised that the correct position for 
this is between the II.T.— and flee 
L.T.— terminal ol the set in place 
of the usual short length of wire 
that connects tleese terminals to-
gether inside the set. I leave tem-
porarily connected it in this position, 
but notice that the needle is con-
stantly and regularly fluctuating. 
Tice movement of the needle is not 
large, but the rapidity of the flue-
tuatims are such that the needle 
appears almost as a blur. Reception 
is considerably distorted. eon you 
tell me where I hare gone wrong? 

J. E. G. M. . 
The sole purpose of putting a milli-

ammeter in the position you show is to 
enable a reading to be taken of the total 
current consumption of the set. 'Fo 
leave a meter in this position. however, 
e wasting its potential usefulness, and, 
!urthermore, it will cause low frequency 
nstability and consequent distortion 
mless shunted by a large capacity con-

B 55 

denser. . The trembling of the needle and 
the distortion you notice aro due to the 
fact that you have inserted the meter 
in this position without such a shunting 

1.—Alternative positions for an 
anode current milliammeter. The cor-

rect position is at B. 

condenser. A. meter having this scale 
reading should be connected in the plate 
circuit of the last valve, where it will 
act as a useful indicator of overloading 
of this valve. In order to make quite 
sure that you place it in the right posi-
tion, we give a diagram in Fig. 1. 
You will notice that the meter is shown 

RULES. 

(1.) only one question (which must deal. with 
a single specific point) can be answered. Letters 
must be toncisely worded and headed " Infor-
mation Department.' 

(2.) Queries must be smillera on one side of 
the peeper, and diagrams drawn on a separate 
c..heet. A self-addressed stamped enrelope must 
be enclosed for postai realm 

(3.) Designs or circuit diagrams for complete 
receivers cannot be giren; under present-day 
conditions justice cannot be ?one to questions 
of this kind in the course of a letter. 

(1.) l'ruct ical wiring plans cannot be supplied 
•or considered. 

(5.) Designs for 'components such as L.P. 
chokes, power transformers, etc., cannot be 
supplied. 

(6.) Queries arising from the construction or 
operation of receirers must be confined to con-
structional sets described in " The Wireless 
World "or to standard manufacturers' receivers. 
Readers desiring infornuetion on matters 

beyond the scope of the Information Depart-
ment are inrited to submit suggestions regarding 
subjects to lee treated in future articles or 
paragraphs. 

in three positions, (A), (B) anti (C). (C) 
is incorrect for the reason we have just 
stated; (A) is also incorrect, because the 
meter is at the high potential end of the 
external anode impedance. It should be 
connected at . the low potential end of 
the choke, that is, in position (B). 

óoo: 

Safety First.• 
Can you gtre a definite ruling upon the 

question which has arisen among 
members of our local radio society as 
to whether it is necessary to teem the 

eliminator off first or to turn 
the filaments of the valve off first 
when " closing down" for the night? 

P. N. - 
The rule is that, the eliminator should. 

be switched off first, and -when preparing 
to receive signals again the eliminator 
should he switched on last. In many 
cases eliminators are desigued to avoid 
this difficulty, and when this is so it is 
immaterial which is switched off first. It 
is most imperative, however, that where 
this safeguard is not, provided the 
eliminator should be switched off before 
the filaments are turned off, otherwise 
there is risk of damage to the eliminator, 
and risk of shock to any person who acei 
dentally touches certain parts of it. The 
effect of leaving the filaments on for frac-
tional time after the eliminator is extin-
guished is that the fixed condensers dis-
charge themselves in a normal manner 
through the appropriate receiver circuits. 

C 000 

Record III. or New Kilo-Mag Four? 
/ am tbinking of constructing one of Ike 

new receivers svhi,b hare appeared 
recently in your journal, lad canna 
make up my mind whether to con-
struct the " New Kilo-Nag Four" or 
the "Record Ill," and should be glad 
of your guidance on this point. I 
may say that I want Tong range, but 
do not de-sire to sacrifice quality on 
this acecunt. 1). FL G. 

The question of which of these two re-
ceivers to construct depends solely on 
whether you wish the set to be operated 
entirely from A.C. mains Gr otherwise. 
Both sets are long-range instruments, and 
both are productive of. good quality. If 
you have A.C. mains in the house, we 
should certainly advise the "Record 
Ill"; otherwise, of course, the "New 
Kilo-Mag Four" should be chosen. 



396 

A.C. Valves in the New All-Wave Four. 
.have lead the " New All-Wave Four " 

receiver in operation since it 
appeared in your journal last year. 
1 now desire to use it with A.C. 
valves, but do not wish to use one 
of the new screen-grid type- valves, 
but wish to employ an ordinary A.C. 
triode. Can you tell me what alter-
ations I should have to make? I 
wish. to retain my existing aerial-
grid coils and H.P. transformers, if 
possible. S. F. B. 

The best advice we can give you is 
to refer to you to page 274 of our issue 
dated September 5th, 1928, where you 
will find full constructional details of a 
receiver which is to all intents and put, 
poses the " New All-Wave Four," modi-
fied and rebuilt for use with A.C. mains, 
using a triode, such as you desciibe. 
You can use your existing aerial-grid. 
coils and H.F. transformers. 

0000 
Pick-up Position. 

Afy present set consists of one H.F. valve 
followed by an anode bend detector 
and two stages cf resistance coupling. 
I wish to use a gramophone pick-up, 
but am uncertain whether to use two 
or three valves—that is, should the 
pick-up be used in front of the de-
tector valve or in front of the first 
L.?. valve? I should be glad if you 
•would decide this point for me. 

L. L. H. 
In your particular case we would cer-

tainly advise that, the pick-up be 
i used n front of the detector valve. It 

may be placed in the grid return lead of 
that valve, but if you intend to insert a 
jack for the purpose make sure that no 
fixed condenser present in the set is in 
parallel with the pick-up, otherwise a loss 
of high notes will occur. 

0 0 0 0 

Choke Filter Again. 
have constructed a straightforward 
three-valve set for use in connection 
with a D.C. mains eliminator; the 
H.P. valve is coupled to the detector 
by a transformer of the type used 
in several of your recent sets. I 
find, hatee ver, that " motor-boat-
ing" is very persistent. Can you 
suggest the cause of this? I enclose 
a theoretical diagram for your 
guidance. G. P. R. N. 

It is quite a straightforward matter to 
diagnose your trouble from the diagram. 
The trouble is evidently duo to the fact 
that you do not use a choke filter output 
circuit in conjunction with the output 
valve. In all probability you will find 
that if this is used the set is completely 
stable. 
We give herewith, in Fig. 2, the 

connections for adding a choke filter 
output circuit. There is a right and a 
wrong way of connecting the loud 
speaker, and if you adopt the wrong 
method results will be just the same as 
though you had not adopted the choke 
filter. The wrong method is shown in 
dotted lines. It will be seen that 
although this method of connection gives 
the advantage that no direct, current 
passes through the loud speaker wind-

VIrellisoo 
Weirlid 

ings, thus safeguarding it from break-
down it still permits the A.C. com-
ponent of the energy present in the plate 
circuit of the valve to pass through the 
source of H.T. supply. A study of the 
correct method of connection clearly 
shows that the A.C. energy is almost 
entirely diverted to filament negative via. 
the loud speaker. 
With regard to the- extra fixed con-

denser shown in series with the ..loud 
speaker, this is not absolutely necessary 
unless headphones are to be used. If 
you contemplate the use of long exten-
sion leads it is advisable to put, in this 
extra condenser, and its value must, be 
8 mfd. and the value of the condenser 
normally in position must also be 8 mfd. 

2.—Illustrating the correct method 
of connecting the loud speaker in a 

choke filter circuit. 

The reason is that you have two . con-, 
densers in series with each other, and 
although they have this large capacity, 
the resultant capacity (in accordance 
with the rule for condensers in series) 
will only be 4 mfd. You will thus see 
that if you use one condenser it should 
have a 4 mfd. capacity, but if you use 
two, both must be 8 mfd. • 

0 0 0 0 

New Valves in a New Set. 
I notice that the designer of the " New 

Kilo-Mag Four" mentioned that in 
all probability new valves whicit will 
be suitable for use with the New 
Kilo-Mag Four" will be shortly 
available. Can you tell me when 
these are likely to appear? 

S. R. D. 
We would refer you to page 205 of our 

August 28th issue, where some of these 
new valves are reviewed. 

C. 000 

A Pick-up Recorder ? 
I am thinking of experimenting with the 

making of gramophone records, and 
should be grateful if you could tell 
me the best type of gramophone pick-
up to use, and, if possible, inform me 
how to use it. P. N. M. 

You are evidently under the misappre-
hension concerning the precise function of 
a gramophone pick-up. This instrument 
is solely intended to be used in cases 
where it is desired to convert the acoustic 
energy from the. record into electrical 

OCTOBER '2nd, 1929. 

energy so that it may be amplified a d 
passed to a loud speaker which again c 
verts it to acoustic energy. It is impos-
sible to use a pick-up for the reverse 
process. 

0000 

An Accumulatbr Charging Precaution. 
1 wielt to charge my H.T. accumulat rs 

front my mains, which are A.C. • 
Until recently the mains have been 
D.C., and the job has been done by 
means of a simple lamp resistance. 
l propose, in the interests of cheap-
ness, to build the A.C. charger de-
scribed in your isue of August 3nd, 
1927. Can you inform me if this sa 

• slill to be recommended? 
G. N. R. 

We should not advise you to make tee 
of this instrument now, as it means that, 
the accumulators will be directly coupled 
to the A.C. mains, and, in view of the 
regulations that are now in force, it is 
advisable to use a transformer to isolate 
the rectifier, and the accumulator on 
charge. This prohibits the use ef a cheap 
bell-ringing transformer, and means that 
you must build your instrument with a 
proper transformer having two secondary 
windings (we here assume that you are 
intending to use a valve rectifier). 

0000 

Transformer Ratio. 
My friend who is constructing a receiver 

intends to use a moving-coil load 
speaker which is wound to a low 
resistance. He intends using a 
pentode valve in the last stage, and 
has reguested me to write to you to 
ascertain whether it would be correct 
to use one of the manytransformera 
which are specially designed for oas 
alter a pentode valve. 

D. G. L. H. 
It is not possible for us to give a 

definite reply in this case. You will 
appreciate that in the case of a low 
" resistance " loud speaker it is neces-
sary that the secondary of the trans-
former be also wound to a low " resist-
ance," which in the ordinary course of 
events means a big step-down In 
ratio. Many of the transformers you 
mention have only a small step-down and 
are intended primarily for the purpose 
of enabling the pentode type of valve to 
be used in connection with a moving-coil 
loud speaker of the " ordinary " type, 
that is, the type wound for use after the 
ordinary super-power valve. This ob-
viates the necessity of winding the.actnal 
coil with a large number of turns. 
We advise, therefore, that before Fair. 

chasing a transformer you ascertain from 
its makers what type of loud speaker 
is intended to be used in conjunction 
with it. 
You will appreciate that in order to 

"match" the output valve or valves 
with the loud speaker it is really necessary 
to use an • output transformer whose. 
primary is wound to harmonise with the 
output valve or valves, and whose 
secondary is wound for use in con-
junction with the particular type of loud 
speaker concerned. You will perceive 
from this that the ratio of the tra - 
former then automatically settles itself. 

" 13 56 
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°TWANG° A TAUT WIRE 

MICROPHO 
NOISES; ARE 

LARGELY DUIE 
To FILAM ENT 
VIBRATION 

On the right you ace how 
the new Coasor filament 
would appear if vieWed 
through a powerful micro 
»cope. Note hie tungsten 
core and the thick coating 
which .lefinitely (lampe out 
vibration. This w lerfttl 
new filament la tougher 
than s.tcel yet mi pliable 

a» whipcord. 

NO NOISE 

100 PURE 

MUSIC %film 

THE: NEW 
— 

COSSOR 

The NEW Cossor is avail. 
able in a c'omplete range of 
tapes, including Screened 

ELF., Detector, L.E, 
D.C., rawer, Super rower 
and I entodes. Your Wire. 

less dealer stocks them. 

A. C. Cosser Ltd., Highbury Grove,London, N.  
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- THEN TRY TO 
'TWANG" A RUBBER. 
COVERED CABLE 

r / — You CANT I 

*se.. 

NEW COSSOR FILAMENT 
CAN'T VIBRATE ITS 
COATING IS TOO THICK 
Because of their wonderful tungsten core filament and 
their rigid construction, the NEW Cossor Valves are 
definitely nonanicrophonic—they give you 100"/„ pure 
music. And because this new Cossor filament bas a 
281,, greater emission tbe NEW Cossor Valves give 

greater volume, longer range and sweeter tone. 
No other filament has such enorn ((((( s emission. l'ut 
new life into your Receiver—use the NEW Cossor — 
they make old Seis like new- they improve even the 
most up-to-date Receivers. Your dealer sells them. 

C7hoesNsEvó'r 
DEFINITELY NON-MICROPHONIC 

Lc4XJ‘,23. 
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THE WIRELESS WORLD 

DIRECTION 
FINDING 
and DIRECTIONAL 

RECEPTION 
By R. KEEN B.Eng. (Hons.). 

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 Ps)sition 
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: 

1LIFFE & SONS LIMITED, 
Dorset House, Tudor Street, London, E.C.4 

.w 68 

What the 

Pacific Engineering 

Laboratory Co. thinks 
of 

w.w.S7 

REKENTAL 
IRELESS 

&The WIRELESS ENGINEER 

"This is one of the 
best technical wireless 
journals we have 
read and we heartily 
recommend it to 
everyone." 

MONTHLY 2S. 6d. net. 

Subscription: 32s. per annum, postfree. 

ILIFFE & SONS LTD., 
Dorset House, Tudor St., London, E.C.4 
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ireless 
«-eve—World 

Everyman 
Four 

32-PAGE BOOKLET 
giving full Constructional Details of a 
remarkably efficient " Two—Control " '...'i 
Receiver, for Long or Short Waves. 

By W. JAMES. 

Many constructors have built the set and 
f: have been delighted with its wonderful  

quality and range. !.! 
The " Everyman Four" is very sensitive 
and has a high degree of selectivity. 
The Receiver is easily built and very :•• :.! simple in operation as it cannot oscillate 
if properly set up. il 
An additional long-wave attachment for ... Daventry is described in the booklet. 

Price 42 post free >: 
From the offices of" THE WIRELEss W ORLD," D: 

..... :.: 
Dorset House. Tudor Street, London, E.C.4. 

w.,60 ....; 
1." 
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DICTIONARY 
of WIRELESS 

TECHNICAL TERMS 
Compiled by S. O. PEARSON, B.Sc., A.M.I.E.E., 

and issued in conjunction with 
" THE WIRELESS WORLD." 1111.•••••••••••••••••••.....••••••••••••••••••••••••••••••••••••••••••••• ••••• 

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 timo to time, 
unfamilar 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 

1
 obtained. ..... PRICE 2/- NET 

By Post 2/2 

•••••••••••••••.••••••••••••••••••••••••.••••••••••••••• 

From leading Booksellers or direst from the Publishers! 

ILIFFE & SONS LTD., Dorset House, Tudor Street, 
London, E.C.4. w.w.4s 

M IXXXXXXXXXXXXXXXXXXWediX.-W.MiTiO 
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A SURE TEST For a GOOD ELIMINATOR 

You're safe 
if you use 

Her 

HYDRA 
CONDENSERS 
beforeyou bug 
an eliminator 
You get safety, you get smooth 
current, you get accuracy and 
reliability when you huy an 
eliminator that has HYDRA 
Condensers in it. Because 
HYDRA Condensers are made 
to stand up to high pressures: 
HYDRA are tested well beyond 
their normal working voltages: 
HYDRA are made by the only 
firm that specialises exclu-
sively on paper-dielectric 
condensers. 

HYDRA eliminator mania. 

standardise HY-
DRA Condensers. 

manu-
facturers who 

Write for lists of  

LOUIS HOLZMAN, 37, Newman St., London. W.1 
Telephone : Mueurn 2641. 

9r‘Ág NEW 
LOUD SPEAKER 
CIUSSIS 

"le NEW 
adjustable back 

plate for Fhe 
correct centering 
of uniFin comet...lade 
to fit alt.' make of, 
and' in the World 

The CONE 
lhe felt washer 

(PAT. APP. FOR.) 

NO kit of parts . . . but a completely assembled floating cone in a highly 
polished aluminium casting incorpor-
ating the NEW adjustable unit fixing 
plate, ensuring the correct centering 
of the unit reed in cone. THIS 
FEATURE IS EXCLUSIVE TO THE 
GILMAN CHASSIS, and plates • can 
be supplied to fit any make of un:t in 
the world! 
"Blue Spot," "Triotron," "Ormond," 
"Brown," " Wates" . . . the Gilman 
takes them all! 

Make certain and see this 
Chassis at OLYMPIA on any 

of the following Stands :-
3 and 4,26, 27, 28, 293and 
294, 42, 43. 44, 274, 275. 

GILMAN 
LOUD SPEAKER 

CHASSIS 
wnYOURdealer 
or post poi from 

J. S. GILMAN & CO., 
63, Basiogaall St., Losa», LOA 

'Phone, Metropolitan 9893. 
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FORM 
••••..,...__rTtiUR PREEN &co LTD 

"Have always held a leading position . . . 
productiion of thoroughly sound variable con-
densers . , . " --Vide Prs. 

"1930" LOG (it) CONDENSER 

. 

suet. 
SCREW 

FRICIION 

'RAIS 

In four Capacities. 
.0005 
'00035 
'00025 

*110015 

4/6 each 
WEIGHT * Double spacing of vanes 
4; ounces for Ultra Short wave work. 

"MIDGET" Reaction CONDENSER 

MGM, 

Capacity '0002 mfd. 

The FORMO "MIDGET" 
Reaction Condenser, like all other 
Formo Condensers. has incorpora-
ted the patented Formo internal 
" PIG"FA IL, I undoubtedly the 
finest collector or "Pigtail " yet 
devised, and thereby is absolutely 
noiseless in operation. 

2I4 agnate 2/9 
The Finest VERNIER DIAL Obtainable. 

MECHANICALLY PERFECT, POSITIVE BRASS CONTACT drive 
on SOLID BRASS SCALE ensuring smooth movement, with absolutely 
NO BACK-LASH. ROBUST in Construction and Trouble Free. 

SMALL EXTREMELY ELEGANT. EFFICIENT. 

3/.. 

TUNING WITHOUT IRRITAT-
ING UNCOMFORTABLE 

CROUCH OR STOOP. 

As p ctorially shown, the scale 
and aperture are inclined at an 
angle of 30° from perpendicular, 
thereby permitting convenient un-
obstructed VIcw of SCEIIC without 
need to crouch or stoop. 

Full Catalogue sent post free on rece'pt of post card. 

THE FORMO CO., CROWN WORKS, 
CRICKL.EWOOD LANE, LONDON, N.W.2 

i9 Adi:crlisements for " The Wireless World" are. only a:Cepled front firms we believe fo b Ilwrcughly reliable. 
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cieetral- Adju fl stm  
i44,-r'le 

4-POLE 
'BALANCED 
ARMATURE 
CONE UNIT 

only 

1216 
Stands enormous 
Volume. Cobalt 
St eel Magnet. 
Highly Finished 
Bakelite easing. 
The best Value in 
England to—day. 

wia 'cork either a free 
edge tone Ilt• from is«.2) 
Ott Eater Cum,. 

Hear one demonstrated at your Dealers. 

WMTELEY BONEHANI & CO., LTD., Nottingham Read, Mansfield, Notts. 
re ph. t Mallee .li 702. rd. 1, iletersfirld." 

London Office: 21 Bartlett's Buildings, Holborn Circus, E.C.4. 
nkrboo,: eratral 

LYONS' 
"B.A.T." ELIMINATORS 

MANUFACTURED BY EXPERTS 
Despite any claims to the contrary, we are the oldest 
Eliminator Makers in Europe. We make all types and 
we happen to turn out the best. The " AC" model 
" H.V3" (illustrated) has 1 power tap, and three Variable, 
precisely, from 0-Maximum (by " ClarOstats" of course). 
No load Output, 300 volts. Load drop only 1.5 v. per 
m/a, giving 225 v. 50 m/a. Uses "RAYTHEON" 
Tube, Special "T.C.C-Lyons" Condensers, Etc. Properly 
"Decoupled." Cannot cause motor-boating. Designed 
for large, powerful receivers. Prices from £8 to £10-10-0. 
FREE Large heel(/' f, gi;sing Scalc drai,ings FREE 

ali I ypes ici!h In. ique ,nains 

CLAUDE LYONS, LTD. 
76, OLDHALL STREET, LIVERPOOL 

WIRELESS MAINS APPARATUS 
STANDARD— 

OR TO SPECIFICATION 
The PARME KO range of Standard Trans-
formers, Chokes, etc., is one of the widest 
in the Kingdom, yet the factory is so well 
equipped that we can make any of this type 
apparatus to your own specification. If 
there is not a standard unit to suit you, 
you need not put up with the nearest; send us 
your specification and we will quote by 
return. All PARME KO Products are charac-
terised by absolute honesty of materials 
and workmanship. They are used by some 
of the most important talkie" and radio-
gramophone companies. An immense 
variety of PARMEKO Products will be 
shown and demonstrated at our stand at the 
National Radio Exhibition at Olympia. 

Make a note of the number, then you 
cannot miss it. 

VISIT OUR STAND No. 98. 
Write for full particulars of Parnieho Products. 
We specialise in all types of Mains components. 

PARTRIDGE dt MEE LTD. 
26. DOVER STREET, 74, NEW OXFORD STREET. 

LEICESTER. LONDON. W.C.1. 

A Radio Receiver 
Is Like A Chain ii 

Ii 

A chain of parts, if you please . . . . 
I ran s formers, valves, condensers, resist-
ances and the like as links of the chain. 
Unless each link performs to perfection, 
the whole receiver is condemned. 

A lot of grief can be traced to one little 
part—the volume control. Noises are 
set up-- unevenness of control develops 
—volume is hard to handle. 

You can save yourself all trouble by 
seeing that the name •" Centralab" is 
stamped on the volume control. 

Write for full lists of Volume Controls, 
Modulators, Power Rheostats and 
Poten tiometers. 

THE ROTHERMEL CORPORATION LTD., 
24, Maddox St., London, W.1. 

'Phone: MAYFAIR 0578,9. 

Melillo& of " The Wireless World, — when writing to advertisers, will ensure prompt attention. n6o 
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--Ailmocr,ki F. 
111M0111 

(Pat. and keg. Pending.) 

HOME CONSTRUCTORS' KIT OF PARTS. 

At the Request of The Ultra Electric Ltd., who 

manufacture a Double Cone Speaker, OUR EXHIBIT 

AT OLYMPIA HAS BEEN WITHDRAWN AS 

AN ACT OF COURTESY WITHOUT PREJUDICE 

TO OUR LEGAL POSITION. 

WE ARE MANUFACTURERS OF PARTS ONI..171 

Sept. 25th, 1929. 

GREEN & FAULCONBRIDGE, 

COVENTRY. 

Foe OLYMPIA 
TO WILL DAY LTD. 

Large stocks of all the new lines at the Radio 
Exhibition are niiw obtainable. There 

hare been many new innovations pro-
duced in Radio Apparatus :— 
MITLLARD ORGOLA components. 

RPM MUSIC MAGNET KIT. 
NEW COSSOR KIT. 

BROWNIE COMPLETE 3-VALVE 
SET. 

ERCO ALL MAINS A.C. 
ELIMINATORS. 

COMPLETE RANGE OF 
PORTABLES. 

Don't fail to write for our new 
72 page fully illustrated cc.talogue of 

radio and gramophone sets, components and 
accessories, post free 6d or FREE TO CALLERS 

(THE BE/i' IN THE WE/T) 
19 LISLE STREET, LEICESTER SQUARE, LONDON,W.C.2. 

.1!)1/Jfee/09,2 

111.1111.1.1.1Mffl.111.111111 
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"ISO 'It have a definite grip. 
DIALS They do not slip. 

180 BABY JUNIOR 75 
2k" — 2/4 

180 BABY 85 
3" - - 2/6 
ISO STANDARD loo 
4" - - 2/9 

ISO MODEL IK 

3" 3/4 
4" 4/— 
In Black or Molted Illahogun. 

Ask for details of new 
Illuminated Drum Dials. 

H.AW & C°. LTD. 
20, CHEAPSIDE, 
London, E.C.2. 
Telephone: City 9510. 

Sole Distributors for Is° ".Pro-
ducts, Cone Units, Transformers, 
Chokes, Condensers, "Frickle 
Chargers, Eliminators, etc. 
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WHY BUY FOREIGN VALVES? ..A" Type. n  

—BRY.T .:7SZ-I VALVES ARE CHEAPER! " Its, P°WER   

VALVES REPAIRED. BRITISH MADE AND GUARANTEED. 
For any «red orrry iocloolioy SOIllele A AD 
URID and WIRR LI:SS WORLD" Inge. 

F AN OUTSTANDING 
SUCCESS—) 

THE 
S.G.2 

SCREENED GRID 
VALVE 

Proved. Tested and 
Adaptcd by all. A Splen-
did Valve. Try one. 

2 oats 15/. each. 
only 

From your Deafer 
or Direct— 

OUR LATEST - 
.• Super " Type, Pipless.  

I2, 4 H.F. L.F. R.C.I 3/-Each  & 6 
„Its POWER 7/- Each 

Price as follows 

L.F. H.F. R.C. - 3,3 

Power Valve - - 6,3 

Screened Grid - II 3 

Lower Rouse Mills, West Bollington, Nr. MACCLESFIELD. 
London Agent E. R. MORTON, Ltd., 22, Bartlett's Buildings. Holborn Circus, B.C.4. 
Scottish Agent Messrs. Bothwell Dec. Co., 54, Eglintoe Street, Glarga.v. 

ORIGINAL 

CHARACTERISTICS 
GUARANTEED. 

Ltd. 

BE SURE OF YOUR 
PANEL 

EBONITE IS 
GENUINE 

Tested to 104,000 volts. 

USE THE PRIZE WINNING 

LOW LOSS FORMER. 
LOOK FOR TRADE MARK. 

Write for Handbook on Windings and Circuits, Post Free 4d. 
THE BRITISH EBONITE CO., LTD., HARWELL, LONDON, W.7. 

for the 

MULLARD ORGOLA 
RECEIVER 

18 P . Oak - 
For Panel 18" x 7" complete with toff Baseboard. 

Obtainable everywhere, or from: 
CARRINGTON MFG. CO. LTD., 'Cameo' Works, Sanderstead Rd., South Croydon. 

TelePhone: Croydon 0623. 

REDFERN'S 
REG. NO. 469456. 

RADIO PANELS 
Rrcommended 

for 
FERRANTI" 

S.G. 
RECEIVER. 

7.7 MAIDIUM INSULATING FROPERTIEri v . 
AND LEAK-FREE SURFACE. 

Consider no, ' EBONART" Panel a none.. 
atty, especially when constructing it ant 
employing H.F. STAGES. 

N \'. ,.... Ole side Polished Surf«, oo Hone Silk Supplied Occiso,in Mont and Mahogany Moore, 

REDFERN'S RUBBER WORKS Ltd.--Hyde, Cheshire 

Mention of " The Wireless World," when writing 

ENCLOS E 

I;, 1. I stamps to cover p 
age, etc., and you will receive per return 

an attractive folder giving you full particulars 
of how to build itir yourself a inagniiicent 
Loud speaker. 

We supply you with a complete Kit (In. 
eluding cabinet in parts) and for J. you 
can build up a balanced armature cone 
speaker that would in the ordinary way cost 
£5 or more. 

WATNEL WIRELESS. Co., Ltd.., 
Imperial Works, High Street. 

EDGWARE, Middx. 
Telephone: Eilgvive 032;. 

'141 

THE PE 12 FECT 

EBONITE PANEL 
ONE QUALITY ONLY 

THE BEST' 
SUPPLIED IN Matt Semi-Polished Mahogany Highly Polished Black 
SIX FINISHES I Cube Surface Highly Polished Mahogany Semi-Polished Black 

Sihnhod by most Wirstu8 olculd, If any difficult: too 
obtaining locally. tone: for nano of nearest etackin in , 

H. B. POTTER & Co., Ltd., Station Buildings, ROCHDALE. 

Fje-NONE" 3-RANGE RADIO METeK \ 
••••"` 

Reading 1:04; volt', 0.130 volts, 040 
The purpose oi the ruilliamp. 

scale to V. en Me a correct readIng of the 
current lake, kW.% the H.T. Buttery. Also 

there be dletortion, this will be dielosed 
by th vibration of LI. needle when the 
instrument is connected into the extra 

positive laid. 
No. R30;143 

PRICE 816 EACH 
From oll Firit Radio Dr giem—Ref lime 
Soobslitotes. it golly difficulty, write direct. 

Per JUIl range of RADIO METERS 
eg.log 51150, rein SHER an 

request. 

PERegr 5Goldsidn'ty---- DU  ..ge&MASCtlISIESIL 

to advertisers, will ensure prompt ,attention. B62 



THE WIRELESS WORLD OCTOBER 2ND, 1929. 

A.T. U 

NOW ONLY 

()112 
Clit 

V itèV 

The phenomenal success of the British General 
Tuning Unit during the past year and increased 
production in all directions have enabled us to 
reduce considerably overhead charges and to 
make a big reduction in the cost to the public. 
And besides being cheaper it is better. The 
reversible moulded clial is now marked with white 
filled degrees and figures. Owners of last year's 
model who desire one of the new dials can obtain 
same for e/-. And remember that this new 
A.T.U. gives you all wave lengths between 
zzo —2,000 metres on one dial. 

STAND NO. 

107 
RADIO 

EXHI3ITION 

From dl Dealers of 
Repute or direct from 

BRITISH GENERAL MANUFACTURING 
COMPANY LIMITED 

Brockley Works, . . . London, S.E.4 

.......e181111111MIMNIMINIMNIMIImmiugammin 

ItiRTIIL nfronigie 
LOEWOOMIli10 
iRiAtineled acting 

heaudi IMV•11, 
emd bon efei 

16.err • • b I. 

1 he Set for YOU! 
l'or reception of local and distant stations the 
NEW LOEWE RADIO REACTION RECEIVER 
with the Triple Valve i3 unsurpassed. Even 
under the most unfavourable conditions with a 
small temporary aerial, this wonderful set has 
riven fine and clear reception. The triple valve 
Type RNF 7 incorporated in the set makes it 
possible to work with reaction. With a 90-volt 
battery the set workssplendidly, but extra power 
naturally follows if higher voltages (up to 
15o v.) are employed. Send to-day for further 
particulars of 

RADIO'S NEW 
WONDER 

Ma» -4111.111Mii 

THE LOEWE RADIO Co.. Ltd. 

4, FOUNTAINS RD.. TOTTENHAM 
N.15. Tottenham 3911.39 t 2. 

STAND No. G291, OLYMPIA. 

WEA 
ADVERTISEMENTS. 41 

II 
CO/WOMEMTS 
" WIRELESS WORLD" KIT SET. 

Complete set of coils, with switches, mounted 
on panel and frame. 

£2 - 5 - 6 per set of 3. 

NEW KILOMAG 4. 

Coils, per set of 3, £3 - 3 - 

FOREIGN LISTENERS 4. 

B.B.C. Coils, per set of 3, £ 1 - 2 - 6 

5XX Coils, per set of 3, £ 1 - 17-6 

Bases, per set of 3, 7s. 6. 

A.C. Valve Holder, is. 33. 

Vertical Type for A.C. S.G. Valves, 
9d. 

600 ohm De-coupling Resistance, 
is. 6d. 

Write for lists : 
WRIGHT & WEAIRE, LTD. 
74), RICH ROAD, TOTTENHAM. N.17' 

7.1 jahant . Totteldrun 3.17 s. 

31111111111111111111111111111111 11111111111111111J111111111111111111111111111111111111 1111111 1111111111W 

3 

BUILD YOUR OWN SET 

F.- 

\)1 

E 

MONii. THE 

Rcti CABINET !, 

' • • 

for 

59/6 
11

11
11

11
11

11
11

11
Ii

ii
ii

im
mi

s 

ete == 
E 

DR. . NESPER LTD., S1 
= Cotindale Avenue, =. = = 
= HENDON, LONDON, N.W.9 = _ 
= E 
= = Ask your dealer to show you also D r. Nesper trickle 
= P. chargers and batteries. • 3 
gi 111111111111111111111111111111111 1111 1111 11111111111111111111111111111111111111111111;1111111111iTi 

And pall in all stations. with the 
Tekade set. Complete kit of parts, 
including Tekade V.T.126 2-electrode 
valve, cabinet and panel, drilled 
and engraved. 

•D Atiiierit.Aments fur -'The Wireless World .' are only accepted from firms ve, we belie to be thoruashly reliable. 
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MISCELLANEOUS 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in the« 
columns is : 

12 words or less, V- and id. for every 
additional word. 

Each paragraph is charged separately and 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 
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive,10u.< ; 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 Buildings, 
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, 0.2. 

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 Notes being  
untraceable if lost in transit SbOuld 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 suns 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 emu, cio " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should he addressed No. 000, clo " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to llog No. advertisements arc warned against sending 
remittance through the post except in registered envelopes ; 
in all such cases the use of the Deposit System is recommended. 
and the envelope should be .clearly marked "Deposit 
Department." 

Dar DEPOSIT SYSTEM. 
Readers who hesitate. to send mosey to unknown portions 

may deal in perfeet safety by availing themselves of our 
Deposit System. If the money be deposited with " Thé 
Wireless World," both parties are advised of its receipt. 
The time allowed for decision is three days, counting 

front receipt of goods, after which period, if buyer 
decides not to retain goods, they most be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller. lsut if not, seller instructs us to return 
amount to 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 was'. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to LI°, a deposit fee of 1/- is charged ; on 
transactions esver £10 and under ao, the fee is 2/6; over 
£0, 5/-. All deposit matters are dealt with at Dorset 
House, 'rudor Street, London. E.C.4, and cheques and 
money orders should be made payable to Biffe fir Sons 
Limited. 
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 
liceose 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 tif a Box 
No., anti 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 he forwarded to the seller, less the amount 
due in risspert 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. 

Men/ion of " The 

We SPECIALISE in the 
supply of all Good 
Quality Radio Sets, Com-
ponents and Accessories 
on Easy Terms. We 
will give you efficient 
service. No references 
required. Send us your 
list of requirements and 
a quotation will be sent 

by return. 

London Radio Supply Company 
11, OAT LANE, NOBLE S TREET, LONDON, E.C.2 

N.4 T ION A E. 1977 

B J. 

uALITOrl ALL WIRELESS 
WORLD COILS 

AT STAND 233. 
KIT SET. cer,•;ie 45:- set 
NEW K.ILONIA-G. 45/- set 
RECORD III. 45i- set 

FOREIGN LISTENERS 4B.B.G.307- set 

ADVERTISEMENTS. 

5XX 376 set 

CONDENSER DRUM DIALS 4,1-each 
(Wireless World Pattern) 

WAVE TRAP, 10/6 each 

H. F. CHOKE - 4/6 each 

8J.Wireless 
2, 3, & 4, Athelstane Mews, 

Stroud Green Road, N.4. 

ALCIIWay 20 ,25 

WONDERFUL 
PURITY 

.tL eronEL A. 
Assembled, 
04-174, 

With Oak Cabinet £2-2-0 
extra. With Mahogany 
Cabinet £2-7-6 extra. 

Home Conetrisetor Parts £4-7-6. 
BRITANNIA REPRODUCERS Ltd. 

Furnival Road, SFIEFFIELD. 

RECEIVERS FOR SALE. 
Qcorr SESSIONS and Co., Great Britain's Radio 

Doetors.—ltead advertisement under Miscellaneous. 
[0264 

Q-VALVE All-wave Receiver, latest. type, powerful, 
a, perfect; £4.—V. Taylor, 57, Studley Rd., Stock-
well, London. [0274 

'DECEIVERS for Sale.—Portable 5-valve, suit ease 
-Lib type, complete, as new, perfect; £9117/6.—N. 
Taylor, 57, Studley Rd.. Stuirkwell, Loudon. [0323 

-VALVE Portable, complete, new, in perfect order; 
eJ £10, cost double.—Bracey, 8, Graham Ro., Mit-
cham, Surrey. [6233 

PYE Portable Receiver, new June; £15.—Wyatt, 8. 
Wills St., Logells, Birmingham. [6395 

muLLArin Master Three, exactly to specification, 
L. and S.W. coils and valves, £6; short Lw63a9v: 

coil in s, 22435 ., 7/13.—Box 3262, c/o The Wirelese 
World. 

MARCONI 5-valve Set (model 51), with all power , 
unit, complete with valves, practically new, per-

fect; suet over £30, accept £15.—Wooilley, 58, Cheap. 
side, Louden, E.C.'Phone City 1307. [6383 

XPER IMENTER'S Surplus.- 6iii. M.O. instru-
_CA mente, 8-0-8 milliarnps., 0-100 millivolts, 0-8 
volts, 20/ - each; 0-130 wnil 260 volts, 25!-; 4iii. ditto, 
0-9 and 45 YOWL 15/.; Crompton potentiometer with 
mirror galvu., £'7/10; Kelvin electrostatic. vo tmeter, 
0-130 vollq, £5.—Box 3252, C/0 2.4e WorN, 

16386 
QIX-SIXTY Mystery Receiver, with valves, cabinet, 
t. and £3115 Marconi cone speaker; £11.—J. Haw-
kins, 11, Station Laue, Wombwell, near Barnsley. 

[6400 4-VALVE Bandmaster Receiver, complete with valves, 
D.C. 11.T. eliminator, accumulator. Brims die-

phragm -peaker, ete., rill under 6 months oid, per- . 
feet loll; going abroad; £9.—Arnott, 49, Warwick 
Av., Bedford. (6399 

XATIONAL Portable, month old, perfect, equal new, 
£13,i 10; motion SEC. 1 speaker, little use1, 55/-; 

Osrain valves, D.E.L.612, 11.E.11.612, B.E.5B, D.E.5, 
new remlition, 61- eacli—llorspool, 47, Church St., 
sour well, IS utets. [6398 

BURNDEPT Ethogram, as new and in perfect order; 
will accept £33 for quick sale; good reason for 

itisposal.—.Phone or call before 8 p.m., Albert Dock 
1678. 368, Barking Bpati, PlaistOnr, K13. [6397 

a_vArNE Bursident, perfect, with valves and conic 
50/...- Nicholson, New ltd., Slieringliani. [637: 

"THERE IS A WHALE OF DIFFERENCE" 

APPLEBY'S 
THE ORIGINATORS OF RADIO 'mate 

PART EXCHANGE past”... tt ,?. 'anneal. 

For Particulars see Miscellaneous Advertisements. 

CHAPEL ST., LONDON, N.W.1 
()PEN TILL 7 P.M. S %T. 1 P.M. 

ASY TERMS 
4 
4 
4 

4 

4 

4 
4 

4 
4 

4 
4 

4 Clerkenwell Rd., E,C.1. 

loit URN DEFT' 7-valve Superhet, 1926-27, £15; Burn 
dept Ethogrand 5-valve, £15; Burndeps Etho 

phone IV, £7; Marconi amplifier for V2, 35/-.—Jame 
Scott and CO., Radio Engineers, Dunfermline. (0321 

QlitiMoNOS BROS.—Itecelvers constructed to pois 
WY own or any published debIgli; also repairs, re 
constructions, and modernisations at moderat 
charges; best materials and workmanship guaranteed 
numerous testimon ials ; quotations f ree—Addresi 
Shireland Rd., Smethwiek. [588 

E POCIL 
EPOC11. 

e POOH Morin Coil Speakers Greatly Melrose t: 
L4 Results of all Receivers from 2 valves upwards. 

[60: 

S ICIE tNTIFIC DEVELOPMENT Co.. 51, Fishergal 

Oiler You the Following Inducements to Pt 
VI' chase Your New Receiver or Other Apparat 
from us. 
MtIRSTLY.—Unbiassed advice. The principal of t 

firm has twenty years professional wireless 
perienee, having been at, the Government Experimen 
Stations in 1910. lle has been Manager lor he St 
ling Telephone. Co_ radio expert to the C.E.C., 
Chairman of the Technical Committees of the Natta; 
Association of Radio Nlanufaeturers. His advice : 
saved our clients many thousands of pounds for, 
everybody knows, there is no hobby on which m 
money is wasted en useless apparatus by the uninitial 
SECON DLY.— Vo take your old apparatus in y 

exchange for new, as we have means of dispœ 
of much that the ordinary man finds it difficult 
impossible to sell; send us a list of your old appara 
or, better still, send us the apparatus, and state y 
new requirement-. We will then make our offer 
your goods, and if you do not approve, which is unlit 
we will return the parcel, carriage paid. 
TU You are in Doubt as to the Make of Receive 
J' other Apparatus you should Purchase, writ, 
no, and we will advise you; we have no leaning toe 
any particular maker, and will tell you the partir 
instrument you should buy for your purpose. 
LICIENTIFIC DEVELOPMENT Co., 51, Fisher 

Preston. Tel.: 1364. 

Omry tvox Portable, perfect order, complete, de 
straiten ino.lel; first £8 pis it I—Frost, 

Wireless World." when writing to advertisers, will ensure prompt attention. B6. 
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Receivers for Sale.-Contd. 
QOLODYNE rive, complete with valves, eceinponenh, 

as sii,efeed; £8/15, or offers.-11.. 21, Byron 
Gardens, Sutton, Surrey. 16456 

M ARCOMPIIONE Straight Eight Receiver, eorn-
Pieta coil, for 230-550 and 700-1,900 

ine-..ers, valves and grid bias battery. Lucas Milani 
52.ainp.-hour accumulator, with ecver and tarrying 
stray. Ferranti trickle charger for 200-250v. 50 cycle 
AR.1- mains; £31/10.-Box 3282, c/o Thc Winders 
World, (6449 

3-rake A.C. Set (complete), unused and 
A new, cost £23, first cheque £18/10 secures; 
also 2 Pentodes, 2v. each, 9/6; Celestite' speaker. 
CIO, 63 i-; A.1".3 18.'-; Brown vea unit, 19."-; other 
Items-write Box 3281, c/o The Wirelcs4 World. 

(6448 COSSOR 1930 3-valve Kit, unopened; cost £8115, 
take £7/10; buying mains kit.--Box 3277. co 

The Wircletis florid. [6445 

TO Clear Stock.-200 421- portables; given away 
at 17,6 each, complete and perfect.-138, Iligh 

St., E.1. [6444 

MODERN Wireless Transportable Four, mahogany, 
1-T1  any trial, after seven; what offers?--M., 52, 
Edit, Rd. North, Blundellsands, Liverpool. [6439 

MARCONI Model 34, complete with 2 screen grids, 
1-T-1 detecicr and Pc iitnrie, a '• new, £17/10; Amplios 
Lion power rhaiisis, £4110; R.N. moving mil 6-volt 
field, .14; Brown see unit, £1.-1, Hamilton Drive, 
Gilfrock, Renfrewshire. [6434 

114 °DERR 2-valve Set, Aneloy valves, 50/-; 
111- 15/-; exchange good L.13. unit.-Forsyth, Nether-
law. Darlington. [6425 

FoR Sale, 1928 Solodyne 23.0., det. Pentode, titile 
for lung and short wavelengths, excellent results, 

complete w.th valvc. £15, or near offer; Ferranti 
eliminator, to suit above, £10; moving coil speaker, 
mounted on screen baffle, wound to suit Pentode, 
£7/10; would accept leasonable oler for the lot; 
also number of valves, S.G. Triode, Pentode (2v., 6v.), 
cheap.-Addey, 12, Broadway Av., Cheadle, Cheshire. 

[642a G E.C. New (»ram Music Magnet Kit, complete 
and or:opened; bargain, £7/10.-7, Palmerston 

Rd., Northampton. [6338 

MO Short Wave Enthusiasts.-Professionally made 
" W.W." Empire S.W. Tien, perfect order, listen 

to America for hours with hands on; £5, or offer. 
-A. Watson. holly Cottage, Kirkoswald, Penrith. 

[6426 

BA'fTERI ES. 
11(TET H.T. Re placemctits.--Saes (capped or un. 
VV capped), highest grade, No. 1. 10d. per dim:: No. 

2. 1/9 per doz.-See below. 
r-lialCs.-Best quality (wired). No. 1, 8d. per doz.; 
£4 No. 2, 9d. per doz.; orders valued 5/. carriage 
paid, otherwise 64. far postage.-British Battery Co., 
Clarendon Rd., Watford, llerti. [0258 

-VVET 11.1. liatteries.-Parts per dozen, jars, No. 1. 
2Vo<1;', square, 1/3; No. 2. 116; zines, NO. I. 

104.; No. 2, 11d.; sacs, No. 1, 1/2 dozen; No. 2. 
1/9; terminals, 8d.. 10d.; dozen ces (18 volts), com-
plete with hands and electrolyte, No. 1, Cl; No. 2. 
5/-; post 9d.; high al.:It:Miley, 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 suppliel-W. Taylor, 57. 
Stuuley Rd., Stovkwell, London. [0039 

ETTER Accumulator Chargliaz.-We guarabtee 
precim charging arid maintenaLee by expert per-

sonnel. The prices are very economical and include 
trouble.free collection and delivery tlso hire and part 
hire service of Oldham batter:es; official Oldham ser-
vice station:-Aneloy Radio (associated with Ancloy 
Products), 36, Ifindmans ltd., East Dulwich, S.E.22. 
Tel. : New Cross 407e. [5926 

ST.aNDUP Wet Batteries for MI'. Supply.-Increase your range and improve your reception by adopt-
ing a long iife self-charging batter;'; by its aid you 
will hear truie music that is enjoyable from trie 
lowest chord to the mighty volume; because a 
Standup produces pure current that flows steadily 
and noiselessly at all tintes, and for months alter 
the crdinary dry battery will have !mind the dust-
bin. A satisfied customer writes; Your batteries are 
very true; I get perfect reception arid a let more 
stations. Price list with particulars free.-Scottish 
Batteries, Braeside, Uphall Station. [6146 

E ocH. 
E 
E' OCR-Watch EPOOb trawl 

(6021 

QTART the Season Well.-A wet 11.T. battery h 
ks-/ within  polir retie now; take advantage of our 
astouf ding pi reductions due to (ilea rince of surplus 
ttock ; we otter the following job lines:-porous pot 
cells, 31- 407.5.0; No. 1 sae cella, 219 dozen; electrolyte 
oil, 6d. bottle; electrolyte powder, large size 9d, 
smaller sizes 64. and 11(1.; earriago extra-Pearson 
32. Cawdor St., Poplar, Loudon, E.14. 'Phone: Eiet 
6155. [6279 

C .D.E.S. Ateumulator Hire and Maintenance Service 

don. [6374 
(5 mile radius).-98, Cherry Orchard Rd., Crot 

The Judgment 

of Olympia! 

At the end of the Radio 
Show there is no doubt 
that our 1930 super 
model has proved its 
superiority in every way 
by actual demonstra-
tion-Results definitely 
proved by actual listen-
ers on the spot. It has 
no rival for unmatched 
power and purity of 
tone. 

OUR 1930 SUPER MODEL. 

SEND TO-DAY FOR 
YOUR FREE COPY. 
of our new edition "SOUND 

ADVICE"-36 pages of live 

information for all wireless 

enthusiasts and music lovers 
in particular. 

BAKERS 
4sethwitee 
0:ft5P.-ilffiffr-it, RADIO 

The leading manufacturers of Moving Coil Speakers 
Offices 

(19, SELHURST ROAD, S. NORWOOD, S.E.25 
Works: 

t12, CHERRY ORCHARD ROAD, E. CROYDON 

Batteries.-Contd. 
CCUMULATORS; deferred payments; high, low 

£L tension.-Ilaynes. Rear 847, Old Kent ltd., 
S.E.15. [6150 

J)ENTOPE Cisers.-Write for details el new size self-
charging wet battery; 40.000 mill:amps, 6d. per 

salt; illustrated catalogue giving data, post free.-U. 
Taylor. 57, Studley ltd., Stockwell, Linden. [0273 

CHARGERS AND ELIMINATORS. 

TANTALUM Electrode Strips for II.T. Rectifiers. 
suitable for A.C. mains eliminators; 24. each, or 

.,et of 8. 11-.-1-7, Dalton St., West Norwood, 13.1E03.2078. 

ITORTEXIOX Transformers, chokes, etc., wound to 
r any specification; write or 'etione for quotation: 

beat quality component only.-Vortexien, 72, Merton 
Rd.. Wimbledon. 13.W.19. Tel.: Wimbledon 2814. 

TEAS Eliminators. £1117/6. A.C. 23/ 11073/139 :  :;Steger trickle chargers, 29/6. 'Phone Gerrard 
6268 for demonstratien.-Greatrez and Co., 184. 
Regent St., London. 

ITAILLEX Eliminators, for 200-250 volts AC., full 
AA wave model, 2 tappings, 0.150v. and power, 50 
m.o.. £311716; model, 2 terrines, 60v., and 
120v., 20 ma.. £2115; 0.0. model, 6 tarltings, £117[6161.9-  W 2 rite for tnirticalars, obtainable only from, Hartley. 
UngfcY Plate. Bradford. 

TlalliLIPSON'S Safety High Tension Battery Elimi-
A tailors. 
niiiii,ivsoX'S Safety Eliminators Give Consistent 
A Results. 

p1111.1PSON'S Safety Eliminators are Guaranteed for 
1 12 in,nths. 

P11.TLIPSON'S Safety Eliminators are Bold on 7 
1 lays' Approval. 

J)}11LIPSIIN'S Safety Eliminators are Housed in Art 
Enamelled Metal Boxes, fitted with 12ft. or 91« 

and ii &dole, plug, mail aro constructed from the 
very best matetial throughtat. 

P1I1LIPSON'S Safety Eliminators are the Cheapest 
to Install, and the cheapest to run; wheat 

Model A.C.5. 24/1716; A.C.7, £3117/6; complete 
with full wave rectifiers; model D.0.4., 37/6; D.O.S. 
451, 

J) 11ILIPSON'S Safety Eliminators are Descritieel and 
Illustrated in our Booklet Radio Power." Have 

you had your topyY-Write to-day to 
,PttoN'S and Co.. Ltd.. Radio Engineers, Astley 

1  Bridge, Bolton. 'Phone: 2038.'Grunts: Safety 
Bolton. Est. oler 50 years. [0318 

rr RANSFORMERS and Chokes for Battery Elimina-
.1. tors, and for all wireless purposes, receiviug 0r 
transmitting; nottiriva invited.--Cliester Bros., 244. 
D alstun Lane. London. E.8. 

(6138 

UNIPLEX II.T. Eliminator Kit, giving 15 mIlliampa. 
120 volts; 30 / - the kit of parts, already mounted 

on baseboard, with complete instructions for simple 
connecting. 
runts New Improved Uniflex Model is the Finest 
I. Value in England, and includes shielded mains 
transformer, nit!, terminals, Inca ve choke, 3 Ilydra 
condensers, tested 500 volts D.C., Loewe vacuum resist-
ance and clip, valve holder, panel already drilled with 
three sockets fitted for negative, 60 volts, and 120 volts; 
all the components inotinted on a wooden base board 
and neatly boxed, with fall instruction .; and picture 
diagram, ready for assembling in a few minutes. 

I' 0W to Orcler.-Just send a postcard for one com-
plete 30/- kit, carriage paid (if 15/• Mullard 

D.U.10 valve is to be included, ask for 45/• kit); all 
kits sent c.o.d. (pay tlse. postman): thousands of these 
,knios tnianin:.v in use all over the world; hundreds of testi-

FULL Particulars and Diagram l'ree; dealers write 
for terms.-Liverpool Radio Supplies, Unifiez 

Works, 64, Myrtle St.. Liverpool. [6231 

TANTALUM and Lionium for A.G. Rectifiera; make 
up your own inexpetcsive chargers; blue prints 

for 'it 'F. and LT., 11. each; Lion him electrodes fitted 
tonnuals. 2-3 amps. :Ind 5-8 arnp.--1.31a,kwell'.-

Mdallureieal Works, Ltd., Speke Ud. Works, Liar:eon. 
Liverpool. 'Phone: Garston 980 (2 lines). (6 282 

TIN Poseer Transformers and Chohes Comma2n8,2 1  1success in Any Eliminator, appreciated by every 

user. ILT.3 and 11.T.4. 161-; 11.T.1. 17/-; II.T.2, 20/-: 
A.3. 12 .•: AA. J 5/-; any output supplied to lei 
K.V.A., low resistance eholms up to 100 If. from 12/6; 
guaranteed free advice, stamp.-Austin Mills, 
Alban A to Albans ¿iv,. Reaten Chapel, Stockport. 

[641t0. 

CIIARGING Dynamo, new condition, perfect, 25-30 
volts 150 watts. £3110; another, similar, 20 

George Smith, 22. Quantock ltd.. Weston.super-Mare. 
volts 100 watts. £3; speci firations, photo, 

t 764; 
E melt. 
E POCH. 
EPOCIL-Something new in trickle chargers. 

E pocii. 
POCIL-Se the marvellous 

AU chargers. 
new range of trickle 

1.4$11 

A13 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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THE 

1930 

WHITE SPOT CHASSIS 
is fitted with a fabric 

suspended cone which 

gives a marked improve-

ment in tone 

The Popular Model 16/-
and 

The Super Model 18/6 
are now supplied to 

take the following units: 

BROWN VEE MOVEMENT 
BLUE SPOT 
TRIOTRON 

AND 

ORMOND UNIT 

When ordering please state for which 
unit chassis is required. 

The combination of any 

of these units with 

THE WHITE SPOT 
Cone and Chassis 

will give really 

wonderful results. 

SPARE DIAPHRAGMS. 

Popular 3/6 
Super 6/. 

THE WOLVERHAMPTON 
DIE CASTING CO., 

Gt. Hampton St., Wolverhampton 

Mention of " The Wireless 

Chargers and LIiminators.—Contd. 
QAV ACE'S Specialise in Wireless Power from the 
tC Maim; reliable apparat lc. at reasonable prices. 
ZAVAGE'S Transformer Laminations and Bakelite 
e-r, Bobbins; intending home constructors should 
write for list. 
SAVAUE'S Reliable Smoothing Condensers. 1.000 

voile D.C. test, 2-intd., 3/-1 4-mid., 3/3; 800 
volts D.C. test., 1-inftl., 116; 2-mfd., 2/3; 4-mfil., 3/9. 
QAVACE'S Super Smoothing ami Gilpin Chokes, 
I. many types available; write for list. 
Q.AV AGE'S Maim- Transformers for Westinghouse 
'Y Rectifiers. H.T.4, 18/6; A.5, 171-; A.4, 20/-. 
V.1VAGE'S Mains Transformer for Westinghouse 

rtnit, wit-Is additional winding 4 volts 3 

23/-. A(1ES Mai ns Transformer V.T.31, 200-0-200 
t7. volts 50 m;amps., 2+2 volts, 2 amps, 2+2 volts 

amps.. 28.'.. 
LAVAGES Mains Transformer B.T.3, 500-0-500 

vi,l1S 120 m /arum. two windings earl, 3.754 3.75 
ions 3 amp-- 2 t 2 volts 3 amps., Si 
LIAVACIE'S Mains Taansformers and Power Chokes 
I:7 art, carefutly zinc] individually Constructed from 
liai class materials, with an exceptionally generous 
...argin of safety. 
Q. A VACE, 146, Bivhopsgate, London, E.C.2. 'Phone: 
t Bisnomgate 6998. [6406 

tMly, Philips 2-valve A.C. mains sets, 10 
J. gnmeas each: nne Philip's 5-guinea cone speaker. 
4 guineas; all as ITand new, maker's guarantee; ap-
m....val against each; please state voltage.-322,N2a5r6 

Bd - ...rough ., Leicester [6 , 

LAD and MORRIS, Ltd., 

• vilE Mains Pioneers, who in 1925 equipped the 
3- hospital with mains sets. 
sfILL Supreme in all Mains Work. 

I OW Ten-ion A.C. Eliminators Permanently Repine-
-114 ing Batteries; new only £5,15. 
• g,11f1 tHiganal onitensers, as used in 

above, 2,000 mi.; only 13, -, including poatage. 
14,10VI?iG Coil Speakers. 

A LL Mains Power Units. 

ARC. AI NS. second-ha nd. 

BAD and MORRIS, Ltd., 31, Eastcastle St. (facing 
back of Waring), Oxford St., W. [6464 li 

(girAINS Transformers, chokes, condensers, Westing. 
.1Y-1- house metal rectifiers, valves, everything for bat. 
¡cry eliminators.—J.M. Supplies, 570, Woolwich Rd.. 
5.1.:.7. [6455 

ATLAS Eliminators, D.C. £111716, A.O. £311716; 
Newer trickle chargers. 29/6. 'Phone Gerrard 

6268 for demons:ration.—Oreatrex and Co., 184, 
Regent St., London. [6451 

MARCONIPTIONE All From Mains Unit, II.T.. 
and Gil from D.G. mains, almost new; 

£6110 recently, accept £4/10. M. Cohen, 4-6, 
Perry, Av., Princelet St, London, E.1. [6431 

CABINETS. 
A RTCRAFT Radio Cabinets are Britain's Best 
. Value. (0313 

Cabinets.—Tal.le models in solid ouk and 
mahogany; from 11)6 to 711, 

'rani BY'S Cabinet,. fitted with ludion or Resiston 
x_.• ,tsatite it re, uired, 
j diV'S Culducts.—Peilestal model, with seistrate 
_LP tottery compartment; from 56/- to £12. 
1)1...vs Cabinets Made to Customers' own Designs. 

Cabinets.—Write for new 16-page art 
catalogne. —F. Diaby, 9, The Oral, Hackney Rd., 

K 2. 'Phone: Bidiensgate 6458. 

A RTCRAFT Radio Cabinets; Britain's best ratue; 
'11. lowest prices consistent with highest quality; 
ihmtrated li=t free from actual unintifacurers.—Art-
, rat Co.. 156. Cherry Orchard Rd., Croydon. 'Phone: 
Croydon 1981. 10040 
et AB I NETS, 161,:iin.x y. 11 in., mahogany, hand 
N./ finisliC.1 7,6, unpolished 5/6; oval fronts, leatn. 
v.iditin., 6d. extra; baseboard, 63.; carriage free.—F. 
W. BautscY, 63, Shaftesbury St., London, Na. Clerk-
enwell 7139. 16145 

4 RTC:RAFT Radio Cabinets are Britain's Best 5 
ri Value. [0309 

QUPPLIERS of '' The Wireless World Cabinets.— 
memt cabinets for the new Kilo-man Four, 

Whelevs World " lteroni Three ,oppm.y.i of o rho 
Wireless World - riddled:4, and •• Wireless World " 
kit sets, each compartment soldered and electrically 
.ealed with bra,s gauze, 2 polished topper sereens for 
SAL valves, complete with oak have, Jacobean 
itni41; terms, !cash with order; prism 57/6; pr/c-c for 
any type of copper sereening boxes or screens on appli-
, atiriti.—Rigby and Woolienden, Sheet Metal Worker,, 
Boehdale. i".6253 

A RTVRAFT Radio Cabinets are Britain's Best 
'1 Value. 0310 

World, when writing to advertisers, will ensure prompt attention. AI4 

POPULAR TRANSFORMER. 
When plan lllll a your new set ensure perfect ampli-
fication by includinga Brownie Popular 1.ransf antler. 
The core iron and the windings. which we the very 
finestobtainable,areassembled n the famous Br ownie 
Factory: while all the delicate parts are protected 
by an attractive moulded casing which seals the 
whole transformer against any atmospheric inter-
ference. Send P.C. to Dept. 50 at address below 
tree bookie: Win-less without Worry... 

:-. BROWNIE WIRELESS CO. (G.B.) LTD., A 
Renton Street Works, Mornington 

Crescent LONDON N W I. 

..•• 

ZAMPA 
ANNOUNCES 

1. An entirely re-designed Moving 
Coil Loud Speaker. 

Available in different 
types, 2-12 volts, 110 or 
220 volts DC., and 110 
or 220 volts AC 

PRICES: 2-12 v. (for Accumulator Drive), £5 Sits 
D.C. Models £5 I0s. A.C. Models £7 10s. 

Universal Tuner. Entirely new design. The wmelength 
covered is 250-2000 metres. and as a separate fixed coil is 
fitted, the tuner can be used as either Aperiodic, or Serni-
Aperiodic at will, thereby obtaining extreme selectivity. 
PRICE 13/6. 
5 Point Rotary Switch. A single hole fixing multi-stud 
switch, supplied with knob and transparent indicativg dial. 
PRICE 29. 

SEE THESE AND OTHER ZAMPA PRODUCTS ON 
STAND 56. 

MIC WIRt:LLE*,S COMPANY, 
WHITE HORSE PLACE, MARKET ST., WELLINGBOROUGH. 
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Cabinets. -Contd. 

VINERY American Types, estonishing value, special 
offer oak cabinet 4, hinged lid, baseboard, highly 

polished, talcs 12in. x 6in. panel; Sample, carriage paid. 
6/6; trade diseounts for quantities.-Mag-Radio, 112. 
Wareterie Lane: Birmingham. [2665 

ARTCRAFT Radio Cabinets aro Britain's Best 
Value. [0311 

T 0h15-SPEAKER Cabinets, extraordinary offer, oak 
cabinets, han I,Orne fret from, highly poliehed. 

13in. square. 6in. deep, finished moulding, take all 
oldieare units; sample, carriage paid, 6/6; trade Ma-
ce:lies for quantities.-àleg-Radio, 112. Warstone l.ane 
Birmingham. [2666 

Er°cH 
E POCH. 
1p POCH Cabinet/ for Moving 0011 Speakers: See some 
14 novel designs at Stand 218. Olympia. 16023 

MAU/if:ANY Wireless Cabinets, superior make. 16in 
18in. x 7in. x 10in. ; usual price 24/, to clear 

16 - eelivered; satisfaction guaranteed.-Ba in 
bridge, 2. Oxford St., Middlesbreugh. [6424 

Tr AV.'S Cabinets, the greatest range of pedeetal 
111.. cabinets in the kingdom; original creative de-
signs nt priees 50% lower than elsewhere; quotation , I 
for specials by return; delivery at sheet notice guaran-
teed; moving roil, portable. baffle, vignette, ra;lio-
granite cleiit;M: pirkems, television, elm; Billet', ; 
lists free.-11. Kay, Wireless Cabinet Manufecturer, ' 
Mount Pleasant Rd., London, 2.17. 'Phone: WM. 
thamstow 1626. [6461 

COILS, TRANSFORMERS, ETC. 
1,000-01IM Decoupling Resistances for " Wireless 
A World " Circuits; 1/6 each, joist Iree.-Groviet 
Brothers. St. Mary's Mace, Shrewsbury. [6232 

6 00-'1U: 1?,`,ZuliCeîg,77,M= for New Kilo 
Wireless Werld " circuits, hand made and tested in 

our own workshops; improved model wound with Con. 
stamen wire, 1/6 each, poet free-Groves Bros., St. 
Mars's Place, Shrewsbury. 
TIDE Fact that Our Decoupling Resistances are Used 
1 in " Wireless World " circuits is a Proof of Their 
Merl.; intlet:ved model now available.- Groves Bros. 
Gite/VE:4 BROS.' Decoupling Resistances are (M-

minable from Meet Factors and Dealere, brit if 
any difficulty senil direct to above address. [6305 

laeleCORD III Coils, 44/-; new Kilo-niag four, 401-1 
S.O. Regional, 37/6.-Radiograph. 

FOREIGN Listener, Four, 6 coils, 50'- : Europa 
portable. 21./.; Europa Ill 18/ 6.-Radiograph. 

;Multiple Portable, 22/6; Everyman four 30;.: 
te3 interehangeable Everyman and cones. 72;6. 
Itatlingrap h. 

LITZ Wire 9/40, 1;6 per dozen yards; 27/42, 2/6 
ilozen yards-Radiograph. 

REilleERN'S Deep Ribbed or Been) Tube, 5(1. per 
-4-1, melt: e:otted for winding, 1/6 extra; any coil, 
part er wire eupplitel to " Wireless World " specifies. 
lion.-•Ratlingrapit, :Mellon Rd., New Inns, Hantle-
worth, Birnengham. [6273 

pliANSFORMEItS.-Any outputs wound to spiel-
fi -alien metal reetiner transformers from 11:9; 

cennot be beaten; enquiries invil ed.-Townsend, Green-
woos Terra.'..-, Brio, I I cy. Leeds. [634e 

SI3DIoNDS DR OS.-Dorelif coils, Record Three, 5CO. 
pair; Lew kilo-niac. four, 501- set; foreign listeners 

Mur, lise, 30;-; long wa ve, 37(-; screened grid Regional, 
40f-; Mallard Slid'. dual range coils, 30/- pair; Iter-
.1if stands Id coils, for new all-wave lour. standard four, 
A.C. three, Ilveryntan four. ••t•;., 63/6 met of 4, will, 
!Aisne: the e, mo coils for the 'milestone series le vvj m -
ese Magaziue "1, 65/9 set of 4, with base,, ; Tito!, mm, 
te-; deconpling resistaiwes, 600 ohm, 1:6; 1,000 oh n . 
h';  all w Wireless World" end similar coils in regu], o 
irOCliartion tir the tending specialists; lists free; trade 
upplitel.-Simmonds Bros.. Shirelaud Rd., Sinethwiek. 
fel.: Stuethwick 751. 

MEW Kilo-Mag.-.Cods, full set, 40/•; metal cab(i6n3i.1t: 
with base, 'Dabbed oak. 45/-.-Stott. 

Lif.itEIGN Four.-Full set coils, 50!-; 
semen irg boxes. 5/- each.-Stott. 

On> ECORD emits, 17/6; II.F. transformer, 
16.. 22; -, trestinte,1.-.Stot t. 

17171121.:1,EsS World " Kit.-Set of coils. 33 
ettbinet, with oak base and switches, 37/6.. • 

tott. 63. bike Rd., Rochdale. (6420 

?POCH. 

11POCH. 
-4 
?OC.- See the new range of Epoch A.C. ins, ,-. .4 H m, tren-formero, 

'.4 POOH. 

DYNAMOS, ETC. 

[6459 

te--se 

ilàroca 

rPOCH.- A dynamo is not required for the new 
/ models Epoch moving coil speakers. 16025   

A75 Advertisements for " The Wireless 

In addition to their own extensive range PETO 
SCOTT offer YOU every known Radio Re-
ceiver or Component. The list given below 
merely illustrates our terms for a few well-
known lines, and we ask you to fill in the 
coupon or send us a list of your requirements, 
for which we shall be pleased to quote for cash 
or on our famous system of 

EASY TERMS 
WITH 

SERVICE after SALES 
CONSTANTLY COPIED BUT 

NEVER EQUALLED. 

We have been associated with all that is best in Radio since 
the inception of the industry, and we still offer the best terms 
with unrivalled SERVICE backel b le years' experience. 

FIRST IN 191 9 -FOREMOST TO-DAY. 

WIRELESS WORLD KIT SET. (Described in issue of 
Sept. i Send only 30,', balance in easy 
itistalimmts. 

MAINS, COMPONENTS AND VALVES of every de. 
scription are available on Easy Terms. Full 
details in our catalogue. For example:-
WESTINGHOUSE METAL RECTIFIER, Type 
H.'!. I, with Keen toile Power Transformer, 
Type W.R.1. Send only 9/2. Balance in 11 
monthly instalments of 9/2. 

MEASURING INSTRUMENTS of all types by leailizu 
tusk-era. See catalogue for full details. 

BOWYER-LOWE UNIVERSAL SHORT WAVE KIT, 
including ,,,i la for 10 to 5,000 metres atol valves. 
Send only 46..4. Balance in 11 monthly instal-
ments of 25;6. 

REGENTONE, EKCO, and all the leading inaltr$ of 
Eliminators from 4.'7 first payment. 

ULTRA AIR CHROME. U.12 Cabinet Model Loud-
speaker. Send only 74. Balance in 11 monthly 
instalintints of 7/4. 

ULTRA AIR CHROME. 17.11 Cabinet Model Loud-
speaker. Send only 9/8, balance in 11 monthly 
instalments of 313. 

STANDARD WET H.T. 144-volt BATTERY, 10,003 
m'a. absolutely complete. Send only 712, balance 
in 11 monthly instalments of 7.'2. All parts for 
these batteries available. 

COSSOR 1930 THREE-VALVE Ale. MAINS KIT. 
Send 'day 27;6, balance in 11 monthly instalments 
of 27/6. 

1930 MULLARD " ORGOLA " KIT, including cabinet 
and valves. Send only 201-, balance iu II monthly 
instalments of 20/.. 

NEW OSRAM MUSIC MAGNET. Scud only 181, 
halanre ii, 11 monthly instalments of 16.6. 
VitiVrs ire toiled. 

B.T.H. R.K. UNIT (For ri volt Accumulator or DFC 
Mains). Send only 117, balance in 11 monthly 
instalments of 111. 

PICK-UPS CELESTION, BLUE SPOT and 
ALL LEADING MAKERS. 

OUR NEW CATALOGUE 
contains 48 large pages, profusely illustrated and 
with detailed descriptions of the 1929-30 products 
of ALL THE LEADING MAKERS. Receivers, 
Components, Radio Gramophones. Pick-upe, 
etc.-all are dealt with : in fact you will find the 
new Easy Way Catalogue a veritable guide to 
Radio. Get your copy now. 

Mad Codnon in unsealel cneclopa J. 

PETO SCOTT M. 
Please send me your new ell-page Illustrated Catalogue  

NAME  

ADDRESS   

 W.W.2;r9 

Free Demonstrations and Advice by qualified Enrineeri 
at our Shops :-

77, City Road, London, E.C. 1 
62. HIGH HOLBORN, LONDON, W.C.1. 

4, MANCHESTER STREET, LIVERPOOL 
33, WHITELOW ROAD, CHORLTON-CUM-

HARDY, MANCHESTER. 

World" are 

GRAMOPHONE PICK -UPS. ETC. 

trine:.,111, 20. -; Brome mocropitone amplifier for crystal. 
set. 30 -: Magnavox moving coil speaker, £5.--James 
Seen and Co., Radio Engineers, Dunfermline. [0321 

WOODROFFE Piekaip new rendition; 
TV heck, 4, Eaton Rd., Sutton. 

Pont. 
[6368 

1,1POCIL-For gramophone pick-ups, Epoch moving 
1-à teed speakers: no mains or batteries required. 

16026 
nELEsTION.WOODRUFFE Piek-up, condition guar-

anteed aS new; cost £4/4. sell 12/15, or imam.' 
rlass,,e. oiniarble offer.- Mercer, Weethohne, Cheadle Hahe n. 
c  [6378 

LOUD-SPEAKERS. 

COIT, Drive Spealmrs, Ltootlimin's; call any data 
between 12.30 mm. und 1.30 Into, during the 

City 'unchain hour, and hear any tif our products. 
dentonstrated.-tiuudman's, 27, Farringdon St., E.C.4. 

You ere in London Call and See CloodilCliuti9tn'el You 
Drive stud Reed Units before - purchasing else-

ithere.-tioodinan's, 27, Farringdon St., E.C.4. [0090 

VINEST StemenMet Leather, for fixing cenes to 
-L' nutting coil nir reed units, as siippiied to prin.. 
• ;mil maker,: eq. ft., 1/6 10in. stinare ; segments 
Itu to 12in. cohe. Mt. for 4; all post free, reteli with 
order.-Di1ley, 8, Ashby ltd., Essex ltd., N.1. Clie-
seld 0736. 

BSOLDTEL , Y Irndieited Appreeintions Testify to ̂  ^the Definite Superiority of Doodentin'e Producte !I 

the 1'.D.3 Double Arline 4-pele Indented nefmt 
rnit type!, WI;., Ohl Tretford, .Manehester. 

YOU eettOinly merit • HiCriétninfirnii 
Oa elm; the 1..(1.3 nit the market. At the last Man-
i-he:der Exhibition it tame under the notice of my 
friends idol eelf, and there was nothing at that EX. 
11 Patron whieli excelled the P. D.3. 

I.ewishain, writes, t;,-,n test this is n very 
et. line me. Amiens:II I lia ro tried several, for 
purity of - tone and s,,thínul reproduction over the 
wlarin fnusieal image, it is better than them all, 
emicratillate you upou the production of a unit which 
marks a definite advance in the effitieney' of the tone 
myeaker unit. 
i " r Doncaster, writes: Thee are without equal. 

.1  
(1001/MAN'S Cono Chassis Aeminlifiee, the 'mime 
' fitted to which are unique. by remon of Coed. 

men's exclusive doping processes, cult be fitted with 
am, cone unit in 2 minutes; new model, 12/6; ens 
the-fit-tie risers write: 

.11.1.1.' Film:Mad' writes: The tone chassis is wak-
e, pig splendidly. It is (mite capable of handling 
flic full °idyl} id n1X Everyman Four, and its response 
to faint signale alai purity of reproduction tiro fur 

ailcsinee of anything in comme epeakere I have pre-
v teu,ly obtained. 

writes: It may interest you to 
lounv that I :MI 11,.114 ft firiodinan's chassis, and 

111111'Vel i:t the reproduction. 
Tim "STRATEli Li.t, post Free front Cmodman'10.02676, 
-4 Varringdon St.. EmPlit. E.&'.4.E..4. 

Qs 11.E. Ft- Balanced Armature Speakers, mahogany 
I:, cabinets, direct from makers; 55/., part post 1/e 
-Chart-. Broadway. Sheerness. (6 313 

GJEr.r 1 _cENTitr. - Prov. Pall, applied for. Three 
>7 ressens why you should fit tide device to your 
role, loud speaker unit :-
1St ECAU8E, to ensure that the driving rod of unit 

i, registering in perfect alignment with apex of 
  iliaphragm. 

13 ECAIISF. It Will Relieve Reed and Driving Rod, 
together with tole mounting, of all undue bide 

sires: and tIsaI Ive. 
ul.:(•AusE It Will Allow For a Muth Finer Ad-

justment. making the whole assembly more efli. 
cleat, the reed vibrations being pesitively applied to 
t be cone without any loss eauseu through imperfect 
mounting, no matter bow minute, thus iucreasing tone, 
volume and action. 

Above Pen d , ere More than Two-fold in the 
1 Case of Double Diaphragms of Any Type. and for 
this type of epeaki.r the device is a necessity; eaeily 
fitted to any make of unit; price 26, c.o.d.; terms 

anti Co., 80, Lonsdale Av., Irtio 
16 

A NIPLION I.ion Power Chassis, type L.P.18. 30 a3s 
brand new: only £4/10.-Box 3184, cio The n'ire-

bss )l'orld. (6348 

UT11.1( is the Webson B.S.7 Moving Coil Lewd-
VY Speaker used as a standard in the principal 

10)(w:dories in the wireless trade? 
17[711V is the Webeon B.S.7 Moving Coil Loud. 
VT speaker used by numulacturers el high grade 
t I mophotte set.? 

Bj" ,AusE the Weisser' B.S.7 is designed and made 
for the use of nimieal critica to whom only the 

finest possible reproduction in good enough. 

fi .l VE you heard a Websen 111oving Coil Speaker? 
If not, to (in sr, will be a reeelatien. 

(„1.:ND for Personal Bromicaste. post free, from Star 
b.3 Engineering, 111..iebury, Manehester. 'Phone: 
brs-i-h>,i,;. 1785. [6363 

only accepted from firms we believe to be thoroughly reliable. 
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GENUINE RADIO FUSES. 
Ordinary flash—lamp bulbs fuse at 300/400 
milliamps. How can these protect the delicate 
filament of the average valve taking •I amp. ? 

Prove for yourself the consumption 
of Competa 60 m.a. Fuses, Type A, 
with a milliameter. You will find they 
are well within the safety margin. 

Don't experiment with unknown make:. Insist 
upon this branded and guaranteed proauct. The 
name is clearly stamped on both fuse and carton. 

From all dealers or 'hied frail; us in case of diOcully. 

CASK FIRMLY roaFusF 

Advt. of .4. F. BULGLV & Co., 9- Cursor Sired 
Chancery Lane, London, E.C.4. 

Rotor - ohm 
Volume Controls 

are 

Dead accurate and smooth as velvet 
"hid is why they 
are used by the 
largest and most 
discriminating 
Radio Manufac-
turers in Great 
-Britain. Rotor-
ohms are obtain-
able of all high-

• grade radio Stores. 
I f any difficulty write us direct for further 
information. 

It pays to wait for Genuine Rotor-ohms, 
so do not accept substitutes. 

Tura Ohms. Milliamps Typit 
0.2,000 37.5 B. 

K. 0-5,otio 23•0 
G. 0-10,000 16•5 

0-2,5,000 10•5 M. 
t.. 0-50,000 71 
I) o-yo.ouo :•0 

Ohms. IlliMamps. 
osioomoo 
0-200,00o .co 
o-5mi,000 .13 
o-i Megohms 13 
io-YMegohms C-

Prices — 5/9 (Standard Type) 
6/6 (Potentiometer Type) 

' I ROTOR ELECTRIC LTD., 
Dept. WW, 

2,3, Upper Rathbone Place. London, WI. 
'1,1, ; • i 

Mention 

Louespeakers.—Contd. 
E POOR Steals Another March in Moving Coil Design! 
EPOCH.—The latest marvel, model 99! 

VPOCH.—The speaker that lias dispensed with dbl. 
plluugiii suspension entirely; patents ni all countries 

imniniiif  

E POCH. No more suspension resonance! 

E0CH.—No more atmospheric or temperature varia-
tione! 

E l)°°H. 
El'OCH.—Ne more trouble due to leather, nthher, er 

other substance tightening up or slackening, 
:iecording to t, ruttier. 

fall'OCH.—The la ,t little kink of the model 66 iturve 
-Lx definitely il.dtened out! 

POCH.—All other moving coil speakers. are left mile, 
behind by this revolutionary invention. 

1..-IPOCIL Model 99P.M. Establishes a New Slogan; 
no mains or accumulator, and no dinplinigin ciii-

P' nsiou eitner. 

EPOCH. 

L'OCH.—But that is not all. 

EL'0011.—The new mau.in-the-street model, model 22. 

1.i1POCII.—It is American or Continental in outward 
appearance only. 

EPOCH.-In performance? Oh Baby! 

E VOCIL—Prieo £31716; D.C. mains or accumulator. 

11.0C11.—When you have seen and heard it you mill 
be proud of your country. 

lorocn.—The above would be enough achievement for X.A one exhibition, but that is not all. 

rPOCH.—How about a very reasonably 
permn aent magnet moving coil speaker? 

ceie triumphs ugain 

"PrOCH.—Priee £414, but made of 35X cobalt steel-
-Lu the dearest steel in the world. 

POCH.—Quality of reproduction? Epoch I senti. 
.L.4 tivity? knocks spots oft balanced ormatures!: 
1.1.1. eii? all you eau stand!: permanency? 100 year; or 
.  

rig POCH. —Have yeu come away from " talkies " sick 
t tu death over the reproduction of ppeeth and 

music?tIPOOH—Then  hear the new cinema mcdel; you will 
AA feel like writing immediately to your local cinema 
manager. 

E L'0011.--lenergised from a small 2-volt aceumulatin. 

E POCH.—The most powerful speaker in the World. 

pPOCH.-20 times as sensitive as an ordinary moving 
coil speaker tor the saute input. 

l¡POCIL—Created a great sensation at Olympia. 

priers] 

Epoem—The management has to regulate our demon-
strations to give the Band and other exhibitors 

a ybance to be heard. 

EPOCH.—No! That is not all! 

141POCIT.—Epoil model 66. the fitinous speaker that 
lies made perfect r9noduction a reality and not 

a salemos'; phrase! further improved. 

EP0C11.—The fire speaker to give absolutely realistic 
reprialuetiou of speech, without drumming. 

POCII.—Now supplied in additional types, including 
nualels, 

1.4̀ POCH.—If you will search the whole world we 
-1-4 doubt if von will find one user who will not tally 
support our every claim for this Epoch making speaker. 

117.¡POCH.—Wo have received hundred of unsolicited 
; -3-4 testimonials. 

EPOCH Model 66P.M. is the most talked•of Speaker 
iii $,•iiiititic circles. 

! 1.7 VOCH.—No . main, and no accumulator, in fact 
non--Oto'r, e tied. but more sensitive and powerful 

than heavily energised electro magnet models. 

r POCH Model 55. the new heavy model; selling for 
6716, greatest value for money in its am. 

ligalCIL—Model junior, 50/-: a small moving Mil 
1, speaker that we do not brag about, but 50/-1 

E POCH.—N.w culdnet model'. 

E POCH.—N'ew booklet W.S.2 now ready, 

trIcs of interestins farts, 

-4 free f ruin ,qil.s,maii's FA POCH.—Send for your copy to-day. 

E VO.CH.—Dealers are invited to send for show cards. 

1 1'OCH RADIO MANUFACTURING Co., Ltd.. are 
the inaiiiiinetarepi. City Office and Serviee sta. 

tee'. 3, Farrimelon Avenue *Ludgate Circus end), Kea. 
Ceretnil 1971 (2 lines) Private Erancli(6/.4t6s0- 

i hange 

H.T. BATTERIES. 

INSIST ON AN 

OBETA 

and enjoy an average 

SIX to NINE MONTHS 

of perfect reception. 

STANDARD 

60 Volt 8/- 105 Volt 13/6 
POWER 

60 Volt 10/3 105 Vdt 16/6 

Your Wireless Dealer can olacin them 

from F. L. LESINGHAN1, 

13, Victoria St, LONDON, S. WI 

A CONTACT 
PROBLEM ? 
ONE OF CLIX 

21 VARIETIES 
WILL SOLVE IT FOR YOU 

CLIX "FIT-ALL" 
SPADE TERMINAL 
I its all sires of ver,-:, ter-
minals. Lead coated b 
L.T., Nickel-plated for ssi 
H.T. Red and Black, L.U. 

CLIX I ING 
TEkMINAL 

An Ideal fitment 
for permanent 
contact. Red 
and Black - £.1.1• 

CLIX PARALLEL PLUG 

A resilient plug oi great utility, giving quick, eiu 
firm and perfect contact. Red and Black • 

Writs for the Clix Folder cmaaining full details of ti 
21 Varieties. 

LECTRO LINX LTD., 
254, Vauxhall Bridge Road, S.W. 

•• The Wireless World," when writing to advertisers, will ensure prompt attention. 
 41111111111311 

A 16 
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Loud.speakers.—Contd, 

BAKER'S SELIWRST RADIO. 
A 

E 

QL1.111101T RADIO Moving Coil Speakers are of 
L7 Proved Efficiency and recognised as the best 
obtainable. Sold direct from address below, or from 
dealers in 10 countries. 14 day' approval. 

S 
E 

H 
U 

"Wireless World " Reader Prefers a Baker's 
Electro Magnet, because the highly efficient 

unit used is correctly designed, and by the uso of 
special steel a high degree of magnetisation is ob. 
tained, resulting in louder signals without the neces-
sity Oi an laborate amplifier requiring !sigh 
voltages. 

A 
D 

fill Moving Coil Speakers are of the Highest 
Dyad°, and nppreeiated everywhere. Radin en-

thuoiaots front all parts have tent their unsolieited and 
written testimony tif the high efficiency and inagnifi-
eent purformaace achieved. 

MOVING Coil Speakers, manufactured by Baker's 
Selhurst Radio, are of proved efficiency. 

reN Reeeipt of a Postcard, our new 36-page booklet 
• will be sent at once. 

VoLuntE. with natural reproduction of both speech 
and music, obtained from Baker's speakers. 

TX all Cases we are Happy to Advise You on any 
4. point concerning loud-speaker reproduction. 

'MEW Centrteue Devices are Available which overcome 
1.1 all difficulties of centreing. 

GITlS Pletuure to all Dude Lovers. Baker's moving 
`Of coil speak-err are being used for " Talkies,” in 
leading restaurants and hotels, by manufacturers of 
radio-gramophone receivers, and for all purposes where 
tedume and clarity of reproduction is essential. 

CIA1.1. at our Works at Croydon and Examine all 
• Models; you will be convinced of their superiority. 
nUlt Moving Coil Speakers, with Heating diaphragm, 

were the first made in this country. 

IDEAL for Use with the Itlegavox Three or the Mol-lard SIl. P Master Three, wills pentode coll. 
OW in High Notes are Reproduced with a tone 

rurality of n entirely new order, and with a range 
toverirg the eat ire mccc cccl trate. Directly you hear 
t Baker's Moving Coil Speaker you are impressed by 
le, lir.11iance of reproduction and the natural tone. 

L!STEN in with a Baker's Moving Coil Speaker. 

ORIGINAL Pioneers of Moving Coil Loud-speakers. 
Baker's Selhurst Radio. 

U SED by True Lovers of Music the World Over. 

nlETERENT Instruments and Voices have delicate 
▪ lene differences which may be called quality, 
olour, or timbre. and are caused by harmonic, of 
iglier pitch., which a,. t. added to I In, furulamental 
oteo; Bata's moving coil speaker, are deoigned to re. 
rodnee these different, shades of tone, that is why 
hey are preferred to all other makes. 

.1..ELF.00 Moving Coils are recognised as the best 
7 obtainable. 

3ERMANENT Magnet Speakers, made by Baker's, 
. retain their magnetism. 

VERY Model can he Supplied as a Complete 1 Speaker. ready to connect to receiver if desired. 

, Li, Baker's Moving Coil Speakers are manufactured 
I. throughout at Croydon, and are British. 

EV to II...allelic Reproduction, Baker's moving coil 
speaker.. 

'VERY '' Wireless World" Reader should procure a 
à Copy of our new booklet. 

I E'en Our Free 36-Page Booklet To-day. 
Ii 
END te Baker's Selhurst Radio, CO, Selhurst Rd., 

Smith Norwood. S.1..25 (Te).: Croydon 1618), or 
at our Works (always o)cen), 24, Cherry Orchard 

, East. t roya.on (1.5 minutes non-stop from Victoria 
London Bridge). [0231 

Mad 

Patent No, 
e05,625 

• s7-7. 

re-

The I ci mixable Performance Curve 
of the Ultra Air Chrome Speaker. 

" • The Ultra Air Chrome Speaker com-
bines the patented Do uble -diaphragm 

Principle and a perfected balanced. 
armature movement which form an 
exclusive sound reproducing system in no 
way rivalled for its faithful quality. 

P▪ t Naturalness of tonal values is an 
inherent merit and an established 

triumph of the I are Air Carome Speaker, 
as it is highly and accurately responsive 
to the tone-forming harmanics which lie 
In the upper register of the musical scale. 

PI The relative dimensions of the two 
diaphragms are scientifically calcu-

lated to secure uniform frequency response 
unequalled by any other system yet used 
lor the reproduction of broadcast radio 
and gramophone records. 

IN ATTRACTIVE CABINETS. 
Model U 12 .. .. Price £3 

Model U 14 .. Price £5 
Model U 18 (Moak) Price £11 

„ (in mahogany) Price £11 
Model U 24 .. Price £16 

19 6 
50 
00 

17 6 
16 0 

IN CHASSIS FORM. 
Type L I2' X ICe X 31"y 42/-
Type K 14- x 24' x 5)' 52t-

'Type It Id' x 23' X 3.[" 84,'• 
Type sl 24" x 24" X 61" 105/-
• Type F is that used by Mr. Percy W. 
Harris in the Wireless Constructor All-

GraMoparine 

Ultra Electric Liwiled,661-663, Harrow Road, 
London, N.W.To. 'Phone: Willesden 1616/7. 

tz Advertisements for " The Wireless World" are only 

Loud.speakers.—Contd. 
DONOTO.NE. the best loud-speaker. 
'TEAR All the Louespeakers Advertised, 
xn. end  hay a 
r.osoToNE. 
DEmtiNsTii.trioNs nay. 
40, Furnival St., Holborn, E.0.4. 

DONOTONE, the best loud-tpeak«. 

then eome 

(5669 

CbRAVOX Loud Speaker for the Deaf (described 
Tho Wireless World," May 8th, 1929). as new: 

£5 (cost £717).-22, Lockyer Ill., Plyineuth. [6380 

AMPE)ON Radielux, mahogany, oxidised' ripper 
grille. model ItS2M; £3 or neareet.-Baker, West. 

email Terrace, Leek. [6385 

A N Opportunity Which Will Never Occur Again.- 
• 100 in.p.a. £7/7 model Puravox laud-speakers. 
' eghly shop eeiled, solid mahogany; £2 each, 

cal carriage 51 -. -Warrick Itadio. liereehttreh. 
Essex. 16392 

I 1tm gipard tee:: Nei 
• 
Y ° 

ua Old LoncLepeaker Taken in l'art Payment 
, for the Latest Type; see our advert, under column 
Receivers for Sale.- Stiieutifie Developnneut Co., 51. 

I Eishergate. Preetou, 

E POCH. 

10227 
E ruct'. 

EPOCH. 
EPOCH by Deferred l'arment.. 

POCH. 
.1-4 

POC U.-Any responsiblo. htiuseholder can obtain 
.4.4 any type Epoeh moving coil speaker by easy 
term: no references, no interest. --Particulars (rem 
Mr. Emerson, 110, Cannon St., E.C.4. 

unurr Valves.- T11.- ideal sal:, for purity 01115t15u118 tt 
to moving coil and other large loud-speakers is an 

A.P. L.S.680; it dissipates 10 watts on 200 MT. and 
requires only half the 11.T. of the equivalent. 3-ele.. 
(rodeo-Kindly ,cc. Products alvertimmient 
under Valves ',Muni. [646-3 

ULTRA Air Column Speaker, new condition; root 
£4/10, areept £3.--Vineent, 42. Glenwood ltd.. 

Catford, C64to 

L1NEN Diaphragm Lowl-speaker in Cabinet, 16in.›: 
16in. (Trietron unit); 32/6; splendid tone.- Dnx 

3275, ch, T lit. Wi rel r II' mid. [6443 

GET Duality of Moving toll with Double Diaphragm 
Linen Speaker. up E. 2010. square gold finish, 

assembled romplete. an varnillial ply case, 17/-: 
polished mahogany. 25/-; carriage paid; units sup-
plied, free fitting.- L. Parke. Itadlograms, 799, Tmm-
pike Lane, N.8. 16417 

E100011 Speaker. 6v. Yield. spare cell, 50/-; with 
charger, baffle and battery, £5.--28, Addiscombe 

Av., Adam:on:be. Croydoe. [6416 

TRANSMITTERS. 

QiJARTZ Oscillating Lenses; 2.'-; oscillate without 
reaction.-Smith, Bryn ltotlyti. Colwyn Bay. 

16095 
i'lkell.el‘f Rectifying Valves. twe. type 1.11, 2,500 volts 

(maximum), 150 InA.. with 12v. 4 amp. fila-
ments; genuine bargain at £5 the pair.-2XV., 117. 
Victoria Rd., Cambridge. (6372 

• VALVES. 

230N41;:E.VIl: e;.V.L17/*;44:P,;Illeà`ng 
matched power salves. 0.1..31.1. must be perfect.-
Marsh, 29, Ciorsehill Rd. Wallasey. (6367 

VALVIeS, as brand new, P.M.14 (screen grid), P.M. 
4DX. P.M.24 (pentode); hall price.--Capt. Tre-

halm. Ililleroft, Ringwood, [6272 

A." 1.5.680 Ille ideal tamer "Input valve, which 
dissipate. 10 watto at only 200 II.T.-half the 

te.nal toltage. "g -.3.0, inti ,=3.0. R„.1.000 ohms; 
the valve is perfect for big en:pi:fr.:Ts and lower power 
t ransm it ters. 

W E ice so sue, ef A.P. Valves that we will send 
>ou the type required on 3 clear day.' approval 

against caolt order, and will accept riàk in transit. 

W RITE To-day for Full Data the A.P. Family 
ot Remarkable 4-electrode Valves. 

ANELov .PRODUCTS. 36, Itindmans Rd., E. Dub 
with, Londen. S.E.22. 'Phore: New Cross 4074. 

[6462 

COMPONENTS ETC.. FOR SALE. 
DELLING-LEF. Panel Fittings arc designed to give 

an expert finish to any home-constructed set; 
ratalogue post free.-Belling and Lee. Ltd., Queenswa) 
Works, Poudere End, Middlesex, 10018 

METERS. Meters.-Nfilliamp. and aeit.meters. re. 
434. calibrated and sic ccc,ta pros Oled, voltmeters fitted 
with resiAttnees for higher ranges, send meters for 
estimates.-Cheater Broo., 244, Heston Lane, London. 
E.8. [5240 

accepted from firms we believe to be thoroughly reliable. 
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REDUCED PRICE.. 

DIX-ONEMETER 
HIGHEST GRADE RADIO TESTER. 
Low price. Top Value. Worth £10. 

INSTRUMENT, 50... MULTIPLIERS, 6/6 each. 
Nothing near it at Me Show. 

A Precision Instrument, universal use, a flexible system 
of multipliers, lull scale readings of any value over wide 
ranges. One milli-volt to 2,000 v., or 50 ohms to 50 
megohms. Mirror double scale, jewelled knife edge 
needle. A £10 De Luxe model for 50/- only. 

Radio Test Booklet Free. 
The ACONEMETER. Model VAC 3. In ease. 
A new Meter for measurement of volts on Alternating 
Current, a 3-range instrument reading IS 
30 volts and 60 volts or 0-150 v., 0-300 v.. and 0-600 v. 
like. inclusive of Case 75,, 1.500 volt Multiplier, 
44!-. 

3-VALVE POWER GRAMO-AMPLIFIERS for 
mains supply D.C. Res. or Transformer coupled with 
Choke output. D.C. mains. Panatropu model by 
B.T.H. Co.. 65/. Cost £15. 

ELECTRIC GRAMOPHONE MOTORS. Powerful 
electric motor with silent reduction drive to I2in. 
Turntable. llin. by 61in. by 8 hig h. Weight 8 ,11 b. 
Motor wound for use on any mains voltage with 50/250 
volts D.C. or 100.250 volts, 25/60 cycle A.C. Takes 
20 watts only. £4 10s. A few only, soiled, at £3 10s. 

CHOKES. Special offer o, 30 henry 
B.T.H. Output Smoothing Chokes. 
It is o really good choke for a load of 
200.300 m/a, weight 31 lb. The only 
choice, at a popular price, for smooth-
ing where several connected hlaments 
are used. As an Output Filter Choke 
it can be used well after a super-power 
valve, or several power valves in 

parallei. Listed 27,6. Sale price 174. Large two 
guinea model, 40 henries, 503 m/a. 5!, lb. 2.5/. 
VARLEY DOUBLE-WOUND CHOKE COILS. 
Carry 60 m/a fitted ebonite panel with terminals, for 
use in H.T. Eliminator Filter. Bargain 4/6. L.le. 
Ironclad Chokes, 1/. each. 

THE FINEST LOUD-SPEAKER is the New 
Mahogany Cabinet Violin, 22/6. Listed £5. 

CONDENSERS. New Sterling and 
T.C.C. for 400 volts 2 m.l.d 2/10. 
4 m.f., 5/6. 6 m.f .d.. 7/6. 1.500 volts 
Dubilier 5 m.f.d. 12f6. 500 volts 
mid. 10/, High Tension 1 m.f.d. 
Mica Units for 4000 volts, H.T. 
Smoothing. 10/. each. 1 m.f.d, in 
case, 4.0' 0 volts. 40/, 2 mid, in 
cave, 4.000 volts, 801-. 

B.T.H. TRANSFORMERS perfect amplification. 
Prices: Ratios. 2 : 1 or 4:1, List I5/-, Sale 10/, Ratio 
15: I (to Moving Coil Speakers), List 17/6, Sale 1216. 
B.T.I1 Power Model for 220 volt, 50 cycle A.C. 
mains. With centre tap L.T. for two rectifier valve 
supply centre tap L.T. for Amplifier filaments and 
centre tap 1-1.'1'. for Anode supply. List 65/, Sale 
55/. only. 

Send Addressed Envelope Jor Bargain List. 

ELECTRA.DIX RADIOS, 
218, Upper Thames St., E.C.4. 
St. Paul's and Black( riars Stations. 'Phone: City 0191 

Mention of The 

Components, Etc.. for Sale.-Contd. 

'MANED Inseparably with Radio Part Exchange. 
-1-1 wherever the itingli'n language is spoken. 

THERE are Those whose 'Esthetic Tastes Revolt 
wneri ount Potted by Cheap Produetion, whose 

mentality allows of no pretence, to whom rash pr.. 
mists are vulgarity and colourful offers a bore; who 
require £1 worth of value for every £1 expenditure, 
and know full welt that, no living being can give 
them more. 
rru Then in the Radio Field Appleby's .Appeal; in 
-I. part exchange exists the most economical method 
of purchase. 

R1EFLY, here is Appleby's service-simple, 
straightforward, lair; a not too dull brochure, 

more fully descriptive. will be sent to you immediately 
upon request. 
WE Supply Practically All the Leading Lines of 
TT Radio Apparatus at. Current List Prices, and 
make no carriage charges except un accumulators and 
batteries and exceptionally bulgy articles. 

You Wish, we will take in part exchange any 
branded receiver, component, or loud-speaker, fer 

w 'deli you have no further use, providing seen is 
reasonably modern and in workable condition. 

Tt.) Make Pair offers we Must See the Material, on 
receipt of a parcel, which must contain a list 

ol eontents and name of sender, we will send our offer, 
which is an allowance from an order for new to-
quiremetits totaiiiii,i nut te, Luau twice the alitiwiture 

init if, is lair. i u the unlikely event ut nu agreement 
being reached, we will return your material carriage 
p..h.). We cannot execute start exchange orders of ki.s 
tinin 10/. nett cash value, tout is otter part exchange 
allowance has been deducted. 
A CURSORY Analysis into Points of Economical 
£& relation and Psychological Effect, of these ternis 
el part evehange, proves interesting. 
g)oINT otte.-Tue ternis have existed since the ins it-

guratiun of radio part exchange several years ago; 
their suitability may be gauged by the fact that we 
have served thirty-nine mure part exehange customers 
in the hall year ending June 29th, 1929 than in the 
whole of the year 1928; that 872 customers have 
repeated their first transaction, and 462 customers 
have put through five or Inure transactions. 
83 t)jNT loo.- We must sec the material ; making 
1. offers for material we have not seen proves Made-
(mate, indefinite, and misleading; it lief>, f-o one and 
progresses nowhere; upon reflection, this is obvious, 
as the value of an article greatly depends on its 
rendition and production age; the likedhood os receiv-
iug an inadequate offer for material sent to us can 
be determined by the fact that our 'elected offers are, 
and always have been, below 1%. 
poINT Three.--Twice the allowance; this stipule-

tion ensures you a fair offer always; the more 
we offer you, the more you ultimately spend with 
it.; therefore, in our own interest as mu h as yours, 
we offer the maximum niarket value. 
W E Do Not Require Yon to Purchase to the Vedic 
TT ot Twice the Allowance Immediately; if you 

require a lesser value, half the cost is payalxi.e in 
Lash, and the balance of credit due will await use 
at your convenience; virtually, the system is a radio 
bank; material may be deposited arainst a credit 
note, and no purchase made for several months; for 
those whose affairs take them periodically abroad this 
it. particularly useful. 
I )0INT Four.- Appleby's part exchange servim is 

conducted in premises separate for the purpose, 
employing British labour of proved integrity, British 
capital and British behaviour; it is the original part 
exchange service--and a known quantity 

APPIEDVS, specialists in distribution by mail and 
the originators of radio part exchange Number 

Forty-four in Chapel St., Marylebonc London N.W.1 

wall. Tel.: Paddington 8828 13 lines). 
(station opposite, Edgware Rd., Metropolitan £ oRiali61-

600-'2 1,,Cr tiV. PlingGreRveltis tlitZUrss;aandive 
tarots). [6306 
QUANTITY Receiving and Transmitting Component., 

some laboratory and power panel meters' cheap 
for quick sale: state requirements.-06BT, 82, York 
Rd.. Bury St Edmuuils. 
W ESTON Model 301, milliammeters. ammeters, and 

p 5'n l' portable 3-range instruments. in oak ease 
voltmeters, ranges from 15 milliamps.: esace cali. 

0.5 milliamps. and 12-240 volts. 45/•; licit-wire am-
meters. 0.1 amp. 4/-; 0-0.5 amp., 3/.; instrument 
repairs and alterations of every description; any item 
7 days approval against cash.-The Victa Electrical 
Co.' 47, High St., Battersea, 13.W.11. Established 
1910. 16175 

IIE RADIO EXCDANGE, 80, Treelle St., Ply-
mouth. for a square deal. 6437 T 

EPOCH 
MAKES ANOTHER SENSATIONAL 

LEAP AHEAD. 

ANEW(Patc.0 C ON STRU CTION 
IN MOVING-COIL SPEAKERS which 
will revolutionise this type of Speaker. 

14 NEW MODELS, from the smallest model 
(illustrated below) to the large Cinema Model. A 

model for every use and user. 

Sena for our new '6 pp. Booklet W.S.2. 

EPOCH RADIO MANUFACTURING CO. Ltd., 
3, Farringdon Avenue, London, E.C.4 

'Phones: Central 1971/2. 

EVERY SCREENED•ORID 
VALVE WANTS IT 

r‘rwn. 

Price 

6d. 
Just unscrew ordinary metal terminal and plu.;-on 
the Belling-Lee Safety Anode Connector. A neat 
spring makes quick efficient contact and the whole 
socket is completely insulated. Even If it flicks 
round and touches metal screens, wiring, et.1., it 
can't "blow " the valves. 

dAr gave 1),,nkr .Irre Belline•Lre Ilandenok, !belie Conn  •etions. 

BELLING-LEE 
FOR EVERY RADIO CONNECTION] 

Lee, fr,eke, 
Ewalt, End, Eliddteae.e, 

SPECIAL MET ,4 L CASCADE ' 
CABINETS COMPLETE, 

Suitable for. 

"RECORD III" and "KILO NAG" 
Cad, with ord., 11.9,6 De Luxe 
enel'idad 216. Cabinet 1 xtra. 
BELMONT GARAGE, Phone: Broughton 99o. 
Back Hilton Street, Hr. Broughton, MANCHESTER, 

Wireless World," when writing to advertisers, will ensure prompt attention. A18 
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THE TONEX 

UNIBOX 
The 
Unit for 
the Screened-
grid Valve 

Price 

xllitiX is to the screened-
grid circuit what TONATUNA 

is to the detector LA:. circuit. It is an absolutely 
tomplete shielded coil tin it for a screened-grid 
vake receiver and is the very thing that has been 
wanted for a :.ong time. All the coils arc enclosed 
in a metal cam attractively finished in crystalline 
enamel. The screcned-grA valve itself fits into the 
tase—and in addition an extra shield can befitted 
for isolating the aerial tuning condenser from the 
rest of the circuit. The coils cover long and 
,hort wave broadcasting bands and a self- con-
tained change-over switch is provided. 
The UNIBOX contains all the essential parts of 
the screened-grid cire mut, the addition of tuning 
condensers and a few other components being all 
that are required to build a complete receiver. 

THE TONEX 

H.F. CHOKE 
.% choke that defies 
competition. Sectional 
windings enclosed in a 
liar dsorne in o tt Ide d 
Bakelite case. Handy 
h•rminals with screw-
driver slots are tittcd, 
anti soldering tags are ,--- 
provided also. Fixing 
holes are metal bushed.,,a., 

Centre Tapped - - 5;6. 

--• 3 TYPES— 
to-go metres - - 
3o-3,000 metres - 

AND LAST—BUT NOT 
LEAST 

Price 2 1 /— 

THE TONEX 

TONATUNA 
The well-known tun-
ing coil that has 
achieved remarkable 
popularity. No coils 
to change and a snip 
plc turn of the centre 
knob switches over 
from short waves to 
long waves. Aerial 
coil is centre tapped 
for increased selec-
tivity. Range 240 to 
520 metres and x,roo 
to 2,000 metre& 

ht/our deers dors not stook. write dima girt« his same 
cod ¡Wee.— 

THE TONEX Co. 
11 ALKER STREET, BLACKPOOL, 

Lanes. 

MIME  

A inj Advertisements for " The I 

Components, Etc., for Sale.—Contd. 

POTENTIAL Dividers, 10,000, 15,000, 20.000, 
1 25.000. and 30.000 ohms, 5 variable tappings; 
21- each.—Below. 

DOTENTIAL Dlviders, heavy duty. wire wound, 
15,000 ohms, 7 tappings; 6/6.—Below. 

CIONDENsEns, 2 null., 2/6: 4 mid.. 4/6; guaran-
V teed; tested 500 volts.—Below. 

CHOKES fl.,.F.1.—Clatike coils, excellent for smooth. 
jog. up to 20 milliamps, 2/-; special heavy duty 

chokes foi 100 and 200 milliamos at 8/6 and .18/- re-
spectively; any article en approval against cash.— 
Huggins Radio Engineer, Clacton-on-Sea. [5030 
v OR Sale. praet ii•ally new M ullard valves. P31.14 
•••• i-,reetted grici. 12/6; P.31-.24 (Pentode), with 
vals-e homIer, 16'-; 5, -; Ferranti 5 inuIt-
tuiuupineter, 19/6: Inthillier S.W. 'foroid coil, with 
Wise, 5'•; 11:i lb. hobbit, No. 34 enamel wire. 4!•; 
Webson 2,500 moving- 5/-; Hydra 4 mfd. con-
denser (750 volt j. 4' -; Colvern pot magnet castings to 

World " design, gap 5132, cost £31716, 201-; 
Went,q1. Ferrant i 2 in.a, panel meter.—Steel, 11, Taitsie 
St., Glasgow, 8.1. 16401 
I) WYER-LOW E Triple Gang 0.0005 Condenser, per-
-7 Ices; £3 ,10. for 20i-.—Morton, Abbotsford. 
"hrysion, Glasgow. r6 

nELESTION, (712 size. as new; £3, or near offer.— 2 
• Sunnyeet. Pils tines Rd., K•uming, Kent. (6403 

A.F.5 Tran,fortner. unused. Kone loud-speaker, 
unused. £3; double spring gramophone motor, in 

ease, £1/5; B.T.II. pick-up. unused, £1i7t6; Igrani,• 
volume control. new. 3,6: P.NI.254, 1016.—E. Edward'', 
15, Achilles Rd., Wen Hampstead, London, K.W•6. 

[6369 
NEW Amplion Guinea Cone. P.M.2, S.P.160., Lissen 

R.O. 0 0005. Polar 0.0005. 500 periodicals: 
Wakegreen Rd., Rfuseley, Birmingham. I. 6,377 

pAnEx Products Par Excellence. 

pAREx Screens. 

pAREx Coils. 

'DAR EX 8.0. Screen and Coils for the new Kilo-Mag 
.1 Four (see display advert, this issue). 
'DAREX Dials for New Kilu-Mag Four; 5/6 each. 

P_R P.X D1,1], for " Wireless World" Record 
1 Three anri Kit Sets; 5;6 each. 
EE PAROUSSI. 10, Featherstone Buildings, 1I519,5igh 

 . Holborn. 'Phorse: Chancery 7010, 

YOUR Old Components Taken in Part Payment 
for Latest Type; see our advert, in column 

Receivers for Sale.—Scientific Development Co., 51, 
Fishergate, Preston. 
E voca [0228 

1? POOH for Best Results. 
.II 
1,1 POCH for Best Results. 
K./ 

E PC*CH. 
Moving Coll Speaker& 

E▪ poell. 
E POOH Trickle Chargers. 

E"°" 
E POCH Mains Trauf formers. 

E POCH. 
Ill POCH Choke& 

E COCU. 
17 POCH Scratch Fillers. etc. 
1.7 
E I'OC'H. 
EPOCH.—New City Addresp, 3, Parringdon Av.. Luid-

gate Clime, E.C.4 'Phone: Central 7971 12 
l'rivate Branch Exchange. [6027 

enr.nos T.iu, Gang 0.005 Thlunh Dial; Ormond 
• ditto, inmplete with slow motion; high and low 
wave Colvern Monodial coils; Lissen piek-up; Baker 
6-volt moving toil; reasonable offers—Box 3276, 0/0 
The Wireless World. [6441a 

AD.3PTACR A 3f . complete, cost £12!1916, sell 
et:6.,10, or ':,i,i,nel muy. £3/10; Blue Spot pick-

up and arm, 27 '6; Garrard double spring motor, 22.6, 
complete; 66K uni' and chassis, 27;6 pa ir.--Box 3279. 
v:o The Wireleàs World. [6446 

MEW Kilo-Mag and Record III Metal Cabinets, com-
plete with ba=e and screens, finished oak or 

maltorany, 451- each; Foreign Listeners' Four screens, 
5/- each; see advertisement sunder Coils. 
"1,VIIREI,ESS World" Kit.—Metal cabinets, com-

plete with rimk base and switches; 37/6.—Stott, 
63, Syke Rd., Rochdale. [6421 

rIRMOND Cone Chassis 7/6. unit 11/6, both 18/6; 
•—r floating cone. on baffle, 2/-.—Frost. TA PPED. X and ordinary eoils, best makes, from 

Sil.; single coil hohlers 6d., geared 2-way 2/6. 
3-way 1/6; 250 (-Oils, 1'6; add pristage.—Frost. J[UNIT Multiple Contilet Switch 19/61, 5 Cossor 

Maker coil, 3 6; S.M. dial, 1 i 6: 31 id-1,06 
I 0 0005 condenser, 2,'6.—Frost, 54, Clerkenwell. 

116454, 

Just examine 
them  
and convince 
yourself 

CALL at the nearest wireless 

depot stockirig " Utility " 

Components and examine these 

famous productions. Observe the 

accurate workmanship and splen-

did finish, note the moderate 

price, then you will understand 
why successful constructors 

specify " If you are 

making up a receiver from a kit 

of parts or purchasing a complete 

set make sure that "Utility " 

Guaranteed Components are in-

corporated. 

The Mite Condenser Shown above 
is fully described in our illus-

trated list of the complete 

" Utility " range . . . send for a 
copy. 

Capacity 

.0005 

.0003 

*0002 

PRICER: 

With Dial Less Dial 

7/8 8/8 
71— 8/-

8/8 es 

Vernier 

101-
9/8 

9/— 

¡ National Radio Exhibition 
Olympia, Sept. 23 to Oct. 3. 

Stand 115 

WILKINS &WRIGHT 1?-2 
HOLYHEADR9 eida. BIRMINGHAM 

I ireless World " are only accepted from firms we believe to be thoroughly reliable. 
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Fullest 
A pke,,,t/ 

WONDERFUL WIRELESS OFFER 

The Graves 'Vulcan 2-Valve Receivinn Set 

I he Worlds finest achievement in Wireless Value. 
Handsome Oak Cabinet, Dull Emitter 
Valves, H.T. Battery. 2-Volt Accu-
mulator, Polished Oak Cone Loud 
Speaker of lovely tone and am-le 
capacity; como'ete £7 17 6 
Aerial Outfit. l'rice 

LATEST DEVELOPMENT IN WIRELESS SCIENCE 
Even If' you are only a beginner, this magnificent 
installation enables you to start where others leave 
off ; up if you are an experienced wireless operator 
this superb set will give von a thrill of t nterest which 
you hay, never had belbre, and a sense of power and 
command over the mysterious forces of the 
ether which will positively astonish and fascinate you. 

WORLD'S FINEST WIRELESS VALUE 

Do not let the low Riirgain Price mislead Yen Into think-
ing that this is t cheap production ou the contrary. 
every component, both seen & unseen. Is of het rate 
Quality. & the whole production is worth many polinds 
MOre than It is priced at. The Graves principle or busi-
nest stands for Highest Quality. Lowest possible Price. 
Easiest Tarins, and Immense Sales. Complete approval 
Is allowed, anti every promise & statement made good. 
TE6ms : Our Bargain Price is for Deferred Pay-

ments. Send 10 6 now, and complete 
purr-ham iti il monthly payments of 10 6 each 
We allow the fullest Approval in your own bowie. 
TI4E GRAVES SCREENED GRID 3-VALVE SET 
complete with Cabinet Loud Speaker & all accessories 
and Instructions. Enormous range. Price £12.16.0 

Terms: 15 - now, and balan -e IS - per month. 

WRITE for f ATALOGUE Post Free 
Kutl I part r. II val ik•tit r l0' cirro Alr•aratw-. 

J. G. GRAVES Ltd. EHEFFIELD 

" RED DIAMOND "...ffl 
2 WAY COIL HOLDER 
Parallel working. Fine adjustment. Wore, 
driven Coils cannot fall. Easy movement. 
Pceeet finish. Of all high-cia,,s radio dealers or 
by insured post 4/6 from Sole Makers: 

RD. A_p 
32 

f.n. EACH 

SluT TRADE HARK 

JEWEL PEN S95, 
Radio Dept. 44, 

212 Gt. Sutton St., London,E.C.1 REGD. 

STEEL MASTS 
AND OUTDOOR EQUIPMENT 

The most efficient Aerial Supports. As supplied to 
B.B.C., MARCONI, H.M. GOVERNMENT, etc. 

Ask your Dealer for details, or write 
direct for illustrated catalogue to: 

J. & J. LAKER, CO., LTD. 

Kent House Lane, Beckenham, Kent. 

Mention 

Components, Etc., for Sale.—Contd. 

RAnio 110178E HUDDERSFIELD (4th Winner). 

E N COUNTERI ND 

ATITUDINAIMANS 

IN VARIABLY 
ASSOCIATINL1 

B OREDOM, 
INSTANTANEOUSLY 
L IBERATES 
INSTRUMENTS 

T ELEVISING 
y K KEST .—h is specirnen teslimimisl. received Iron 
1. Litt ltd. 'ninon reader : Your firm is streets ahcad 
of some oi Il,,  London houses tor business, Cte.; lii 
unsolicitied reputation we endeavour to uphold. 

WIRELESSED 

I N STRUCT1ONS 

ECE1 V ED. 

E MBARKING 
L IBERTY-STAR, 
E NDEAVOURS 
o ems Attractive 

Ç'lls".1LFUL Advertising. Why not submit similarly 
K.-, composed advertisement, using the words Fteli. 
..wlity %tireless Guide, so as to encourage readers to 
apply for this list; weekly change id miller desired; 
a 100-volt 11.1'. battery for each effort published, and 
iisefuulEscsonsulati ,,,, mires given. 

c ri  

%UNCLE SAM 

IN VARIABLY 

jol OTES 
• 

d,IVENINGS Reading England's Premier Radio Guide. 
_LA which will be sent to yen post free upon request 
to .1. H. Taylor and Co., 15, Radio I louse. 
M., Huddersfield, to whom competition efforts should 
he submitted. (Only 23 alternative words required. 
Kadin House, Huddersfield, remaining, one word ha. 
isieli initial following). [6452 

W AVEM Bowyer-Lowe, literally as good as 
new; list price £6, sell E4/10.- 1airliaven, Letch-

worth, Herts. (6441 
1.)1ULLIPS L.T. Accumulator Charging Unit. 200- 

£2; Magnavox (51.K.7) 230 mains, as new, 
epeaker unit, 30/ -; three Marconi Ideals, ratios 2 t 
I and 4 to 1. 10 /- each; valves, D.E.5B. 
D.E:5A, 5/ each; above a; new.-141, Fitealait 81., 
Sheffield. (6438 

Pick-up, special, adjusted by maltera, 30/-: 
A.F.3 and 0.P.3C, I5/- each: Celestion 010, oak. 

62; enamelled 71b., 19 gauge, and 11/31b.. 32 
gaug)'. 10/ •, M, !al double grid, 5/... Marks. 49, Mus. 
well Dill lid., N.10. 6436 

MValve, as new, S.G.. P.M.14. 11:6; 
P.M.513, P.M.5X. P.M.6. 5/-; Marconi P. 625A, 

9 •; 300,000 12.I. wire wound resistance, 5/..-188. 
Lmnion Rd., liver. [6432 

TWO Eureka Convert Grand, one Baby Grand trans-
-1- formers, 20/-, ot will separate; also Mierounim 
11.0. eliminator, various tappings, 25/, ./ 2, 

Squires Lane, Finchley.P.M.14, P M.22, P.M.24 Valves. guara[n6t4e3c,(1 

equal new, 16/6 each: Marconi 44 receiver, 2 
H.F.,detector and power, set only; sacrifice 

..63/i0, as new.---38, Itedvers Drive, Orrell Park, Liver. 
[6423 

CIOSSOR Transformer, 14/-; 
V ratio, 18/ -; Triiitron unit, 1 2/ -; combined 
amps and double reading voltmeter, 8 / Western Elec-
tric 'phones, 10/-; all as new; enquire for other corn-
sm.7.,,a5 ts cheap.- smecton, 9, hansom St., Camber:44181, 

C1.1MAX Auto-Bat Mains Transformer. 200-240 
volts. 113/6; also Loewe pink-up, 12/6 : AU. 

valve, 12/6.— J. It.. 73, Woodgrange ltd., E.7. [6415 

HAVE You Experimented with Lite Calton-Stewart 
11.F. Air-spaced Choke? By post 2/-.--Caltm-

Stewart, 28, St. lini sill Sq.. Glasgow. [641 

litEltitAN'Pf A.F.5 22/6; R.I. super, 15/6; Edisfan 
1 2v. pentode, 12/6; Criestion C.10, oak, 45/-; all 
perfeet.—Doug. Lyndhurst, Duresin. (6409 

D.C. Eliminator, 12/6; B.T.11. pick-up. 25/-; P.625 
valves, 716. little used' high class portable 

gramophone, £2/15: all perfect.- 48, The Warren. 
llest)',i, Middx. 16405 

COSMOli A.C./8. Valve and Holder. kw hours' use, 
19/6; set Eddystone duplex ,-,,ils. 14-100 metros, 

12/6; two Eddystone 11.F. chokes, 8/6: Pye 4-1 1...10. 
transformer, 9/6; copy "Wireless Valve 'Committers," 
6/-.—Caddick. 60 Bertram Rd., Smethwielt. [6665 

.lek y ,e tIttikr for 
Belliity•Lre Ilandbue: 

R11,:i0 Connections." 

USE TIFIE/IA 
for the! I 

MULLARD 
ORGOLA 
RECEIVERS 

BELLING-LEE. 
FOR EVERY RADIO CONNEC7ION 

Advertisement of Bening A Lee, 
Queemway Work», Ponder., Ems, 

Mithileuez 

ASSEMBLE YOUR OWT 
RADIO CABINET 

COMPLETE SEC OF MACHINED 
PARTS READY FOR 35/,_ 
ASSEMBLING 

There's an " OSBOR:';" 
Cabinet to fit every st-t. 
Machined parts ready for 
assembling. Cabinets assem-
bled ready to polish or ready 
for use. Send Id. in stamps 
for illustrated Catalogue. 

ur Vabile.1, the OmImIn way.“ 

CHAS. A. OSBORN, 
The Regent Works, Arlington Street, London, N.I. 
7'elephose:Clerkestrell:e'llt,. (he. je 7.00 pm, se erm ys 420 p 
And at. 21, ESSEX ROAD. ISLINGTON, 5.1, oprn mail 81 , Tn. 
WEEKDAYS; 9p.m. !MAYS. 34. 

" R B" MAINS 

TRANSFORMERS 

Designed for Westinghouse Rectifiers. 

Rectifier. Transformer. Price. 

R4-2-2. W.4.S, 21/-

A/3 W.9. 2 1 /-

A/4 W.9.S 25 /-

G.B.1. W.50. 1 5 /-

. H.T.1. W.201. 27/6 

H.T.2. W.280. 5 2 /-

H.T.3. W.13. 25/-

H.T.4. W.13. 25/-

Special Transformers for every Radio 
purpose can be supplied by 

RICH .5c BUNCIlf, 
NEW ROAD, ON OE:RS END/. 

'Phone : Enfield 0717. 

 1 BOOKS on WIRELESS 
Write for complete list to 

ILIFFE & SONS LTD., 
Dorset House, Tudor St., Loudon, E.C.4. 

of " Die ('Viceless World," when writing to advertisers. Will ensure prompt attention. A.2.) 
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NOTHING LIKE 
IT SINCE THE 
MOVING COIL! 
New Design - new 
principle-Low Price 
Here is something you have never 

heard before! Nothing less than the 

fourth step forward in loud speaker 

design —the Puravox "1930" I The 

change in principle is revolution-

ary; yet so simple is the patent 

Spider diaphragm and piston mo-

tion drive that it has been possible 

to produce the Puravox "1930" in 

large numbers at a very low price. 
FREE 7 DAYS TRIAL 

Reproduction without a particle of distortion! 
Vivid-toned bass notes. Every instrument clearly 
heard in an orchestra front the tap of a drum to 
the tremolo of a violin. Hear it yourself, on 
your own set—FREE! Ask your dealer for a 
Purarox. Take it home and try it. If it pleases 
you, keep ii. If not, take it back within the week 
sad your money will be refunded in full! 

PIM AVOX 
-1930" 

CONE LOUD SPEAKER 
(PATENT) 

The model illustrated is 5716 in 
Mahogany Cabinet. Other models from 

:1216 to 851, 

e 
SEND FOR FREE CATALOGUE 
To vau: STADF.I.MANN AND CO, LTD., 

FAMUNGooN ROAD, LONDON,E.C. 
Please send me complete beat'« Loud Speeders. 

e 
Name  5 

'5 

, Address  i 
$ fse 

If contemplating a new Wireless Set, get 

particulars of the Efescaphone  ... 

Components, Etc. tor Saie.-Contd. 

J( sus.- "alanutaidnrere surplus : £2 cabinet cone 
-Ls. speakers (13112x13M, mahogany finish, handsome 
fret. fronts splendid tone; 15/- to clear; limited nuns-

ter. S,uir..plus Stock.-Power reed units, guaran-
teed; 

K INO'S Cabinets (1314x131 ). fret, fronts, mahogany 
finish, for cone speakers; 5/6. 

Yr I NG'S Wonderful New H.T. Battery, supersedes 
.11 all old types, not a wet cell or accumulator, but 
an entirel- new renewable unit battery, lasts for 
years. with periodical cheap renewals, 60 volts; 12/6. 

K 1NG'S.-Send for leaflet containing full descrip-
tion of tisis wonderful battery. 

ING'S Surplus. modern transformers, valves. cow 
densers; stamp lor list 

/CSC'S, 76, Shakespeare Rd., N.16.[6407 

MISCELLANEOUS. 
(trot Britain's radio 

SCOIT SESSIONS nuitdoctors, officially approved as wireless repairers 
by Radio Society of Great Britain and Wireless 
League; old sets of every type repaired, rebuilt., 
modernised; send set for immediate quotation. 
ScoTT SESSIONS and Co.--New seta constructed with 

your or our components, guaranteed finest work-
Manship, we specialise in The Wireless World " cir-
cuits; remember. we have satisfied customers through. 
out tlse British Iffiest Bristol, Gloucester, Weston, 
Taunton; send name, address and date and our Bristol 
representative will call; if winter comes now is the 
tinte for overhauls.-Tel.: Tudor 5326. Hall[iw2d6e2k 
Parade, Muswell Hill, London, 5.10. o 

E ASY 
Pa ymrnts.-We supply, by easy payments, 

components, accessories, and sets, any make; 
10% down, balance spread over 10 months.-Send list 
of requiresnents to London Radio Supply Co., It, Oat 
Line, London, E.C.2. (0097 

M ETERS. Nleters.-blilliatup. and a mpineters re 
calibrated and shunts provided; voltmeters titled 

with resistances for higher ranges; sent) meters for 
estimates.-Chester Bros., 244, Dalston Lane, London, 
E.8. 0 

ALEXANDER BLACK, the original wireless doctor, 
will call (London and Horne Counties) and cure 

YOUr •I; vela installed, maintained, and brought up 
to date; mimplete sat Manion or no charge; gramo-
phone pickups. 11.T. eliminators, and Webson moving 
coil speakers demonstrated by appointment; purity re. 
procinetiOn specialist.-2a, -Woodville Grove. N.16. 
Sloane 5105 or Clissold 3687. [0277 

W IRELESS Notes.-A monthly series of informa-
tion for all those who want the very hest in 

wireless or gramophone reprodnetion; trunk criticism 
of receivers Owl rimipenents; immediate postal help 
unit nettle.; in all difileulties; something new and 
unique; you must have it ii you want to know the 
trutffi-Foll particulars free from Ernest II, Robin-
son, Ionameffil, Pirtiriglit, Woking, Surrey. 16144 

QTOP!-Why throw your old Gillette pattern Ibidem 
n way, when o few strokes on the Pmululum 

Stropper make( them new again; send now, 1/6, with 
3 Gillette pattern blades; post free.-W. A. Rieliarid6s3oin,, 
16, Lu o can St., Stocktonn-Tecs. 

YOUR Old Apparatus Taken in Part Payment 
for Latest Type; see our advert, In cidunin 

Receivers for Sale.-Srientifie Development Co.[.5219. 
Fishergate, Preston. 02 

PATENT AGENTS. 
DATENTS sud Trade Marks. British and foreign... 

Gee and Co. (TI. T. P. Cr:', Member R.S.C.B. and 
A.M.I.S.E.I. 51.52. Chancery Lane, London. W.C.2. 
'Phone: Holborn 1525. (0Cll 

INti'S PATENT AGENCY, Ltd., 146a, Queen Vie. 
feria St., E.C.4.-Free advice and handbook on 

patenting inventions and registering trade marks by 
registered agents with 43 years' experience. [0002 

REPAIR'S. 

SCOTT SESSIONS and Co., Great Britain's radio 
dm-tors; read advertisement under Miscellaneou-

s:01mile. 10263 

TWELVE NIontlis' Guarantee Accompanies all our 
Repairs; any snake of L.V. transformer, head-

phones, or lend-speaker repairecl and despatched with:1i 
48 hours; 4;• post free; don't discard if bornt out; 
sertes to trade.-77ransfuriner Repair (lo. (Dept. W.). 
214, High St., Coll ie.'s Wood, S.W.19. [0011 

J( iNGSTON-ON-TTIAMES.-2/• per bobbin Ions)' 
speakers: 'phones per earpiece; transformers. 4/.: 

gnaranteed.-filinter, 156, Cambridge Rd. 0 

7) EPAIRS Retorne,) Post Free, and to ensure »us-
SAL, laulion send remittance after approval of same. 

Wirele-ss Repair Service. 

L0271)-SPE.1 KEhtS. headiffinnes, rewound to any 
resistance end remagnetired. 3f-; transformers 

rewi unit, 4;.• Blue Spots, Triotrons, and 4-pole units, 
4/6; mirk tiara sit Wi retests Repair Service, 
5. Boston Plai.r. Green ltd., Leeds. [6351 

421 Advertisements for " The Wireless World" are only accepted from firms we 

s. 

HELLESENDRY BATTERIES  
) 

"ECONOMICAL 
IN THE 

LONG RUN" 
AM essentially an econo-

I mist. 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 my set really 
needs, but, by jove, it is 
economy in the long run, and 
of course I get simply perfect 
reception for months on end— 
decidedly Hellesens every time 
for me." 

1929 Prises. 

Standard Capacity._ 

"Wires-" et vil; (nil Bias Type ... 2. 
"Win" ho volt !LT. Type 10 .6 
" Wirup " 99 volt 11.1. '1 ype - 12:. 
"Wisol" 108 volt H.T. Type  20 - 

Treble Capacit 

"Rolla" (so volt JI.T. Type  19 - 
“Kolup" sm volt WT. Type  32 6 

Your Dealer Stocks them. 

11 

SUPREME 
for l'y years. 

rt --\ 

, 
 N DRY SATIARIES, 

ELECTRICAL MEASURING INSTRUMINTS, 
EMMET MICA ••• PAM CONDINSSSIS, 

HANDLAMPS. TORCHES, ETC. 

A. H. 

believe to be 

P.& T. 

HUNT, LTD., CROYDON, SURREY. 

thoroughly reliable. 
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ASSEMBLE 
HT IN A MINUTE 

AMAZ I NG or 
INVENTIOH cIttmet \ ;JANtatay 

that Make§ the woncleasel 
svotv..AnD 
PERMANENT LLdj SUPPLY. 

dCriisitslii PARAMOUNT 

Tmday the Standard Wet Bat-
tery offers a wonderful proposi-
tion to listener., to solve the 
bugbear of costly replacements. 
In a matter of a few moments 
roe ced it is ready to supply 
abundant H.T. tor t., cive mont is 
or more AND CA f THEÀ BE 
RE-FILLED SIMPLY. EASILY 
and at low cost AT HOME and 
again READY POR A FURTHER 
PERIOD OF SERVICE. It can 
literally be made to last for 
years. It is ahsol, tely trouble-
tree, reliable, and SELF-
REGENERMIVE. Tae power-
pressure is so smooth and non-
varying that reception is Wu 
proved out of all knowledxe. 
No v the wonderful Cartridge 
Sacs are the boa! development, 
making the operation oi re-
charging at home absolute sim-
plicity. before wasting furtaer 
money on replacements we 
seriously ask every listener to 
learn about STAaDARD- send for the book IEEE. 

DEFERRED TERMS. NO DEPOSIT. 
.4 ray (Coe or «merit a leallero ali,pnrd ro rid( nu 
reto. (»mime& dirret or front II allord'r Nurse. 
Cioni.. Mores, and all Radio 11,1114,6 on easn or 

diftrrrd terms. 
No. 3 cell, 7d. tie. 4 cell, 9ld. 
Spare Partridge Spare Cartridge 

5d. 7d. 
No. 1 and 2 cells are manufactured as previOnely. 

complete with all acceaories. 

Write to THE STANDARD WET BATTERY CO. (Dept. 
w.ty t. 184-180. Saattesbury Avenue, Lexic,,. W.C.3. 

S ;mph, Haw Chore», Neal 
1:nitdo, 7'ruys. 0s5p1s1i.oi Ira (id. 

w, 
eve`.° GE 

ngf le 

Mention of "The 

M.B. 

ASHTON PERFECT 
AERIAL SPREADERS 

15/- New Model 15/. 

See 

OLYMPIA, 
Stands No. 29, 242, 

272, 282. 

iseeso leta "et max, 

TliefieST SET 
Oat  
n 4411. mhos. 

Repairs.--Contd. 

GDARANTEED Repairs by Experta-Loud speakers, 
headphones, roue 1111118, piek.ups, any make or 

type, rewound, romaguctised and adjusted, post ire,. 
4/-; L.P. tr., nsfornurs and chokes rewound, Irvin 4/-, 
post free.-Ilowell, 42, Fotheringham Rd., Enfield, 
Middlesex. [6396 

WANTED. 

W ANTED, Metro-Virk A.C./P2 valves.-State price 
to Box 3264, The Wireless World. (6388 

WILL Buy or Exchange Wireless Components; 
7 7 wanted, 2-volt valves, condensers, etc.-Box 3260, 

The Winless World. [6389 

C011113INED WT. and L.T. Trickle Charger for 180- 
and 6-volt accumulators, for A.C. mains, 240v. 50 

cycles.-Box 3261, c/o The Wireless wosid. [6390 

OTUS Remote Control, 120-volt H.T. accumula. 
tor, good condition essential.-A. Watson, 5, 

Stnanyside, Cockerniouth. [642. 

AGENCIES. 
A GENTS Wanted. spare time, wireless experience, to 

demoastrate and sell the world's best and 
cheat ust 3-valve set. -Mag-Radie 112. Warstone Lane, 
Birmingham. [2667 

A GENTS Wanted Ideal 11.1'. Accumulators, 60 volt. 
ZA 32/ . 120 volt 58/6: good terms.-Pearson. 29. 
Midland Rd., Bournemouth. [6414 

EXCHANGE. 
1 Ih.p. Petrol Engine. water-cooled, coupled to 35- 
-1-2 volt. 7-amp. shunt wound dynamo ; exchange for 
good messing c-cil speaker or Amplios  Lion.-J. W. 
Fletcher, " Erindale," Bedford Av., Ellesmere Port. 
near Birkenhead. [6384 

410 llore s.b. Shot Gun, perfect, 12 cartridges, 
for set dual ranpe coats for Mollard 

approval. Cook, West Grove, Merthyr Tydfil. [6363 

rr HE RAI)10 EXCHANGE, 80. Treville 
mouth. -Highest. allowance on your old set, loud 

speaker, accessories. in part exchange for new. (6371 

VOUR Old Apparatus Taken in Part Payment for 
Latest Type; see our advert. in colemii neceivers 

for Sele.-Scieutific Development Co., 51. Fiellergate. 
l'reston. (0230 

A DVERTISER Wishes to Exrliange 6.gitinea Soper-
X.1- heterodyne Block, with oscillators (MCMit•hael) 
only used for test, for good moving coil loud speaker, or 
would sell.-IIouston, 42, Eaton Place. Brighton. j6411 

CORONA Portable Typewriler, in rase, perfect Orders 
for reeeiver. complete with all aicessories.--Par-

titulars to 135. Chulniley Gardens, N.W.6 (ilampstwul 
7904)• (6429 

h/rULLARD P.M.12 Screened Grid Valve, Niellant 
P.N.22 Pentone valve, both 11CW, for good pick-

sip and ann. - Green, 13, Southfield Drive, Westhongh-
ton, Lancashire. [6428 

141XCIIANGE Goodman Cone Unit 1251-) for 28/14. 
or similar Lae. choke.--11ammonds, 1, Stratford 

si., Nuneaton. [6419 

BUSINESSES & PROPERTY FOR SALE. 
TO BE LET. OR WANTED. 

FOR Disposal, well establiolied wireless 111111 electrical 
business, country town 30 miles bmilon, long lease; 

rent £46; immediate possession; stock, etc.; valuation. 
-Box 3205. cio The Wireless World. [6364 

FINANCIAL PARTNERSHIPS. 
ARTNEK Required lis Progressive Radio Business, 
South-west England; £250 half share; must be 

energetic, good salesman, hard worker, and know the 
job. -Box 3208, e / o The Wirele,,s World. [6370 

'PARTNER Required for Wireless School, prof era bly 
sinea must hold first class P.M.U. certificate; 

moderate investment.-Box 3280. c/u Tits Wireless 
World. [6447 

SITUATIONS VACANT. 

W IRELESS Operatiug Appointmenlo Assured; 
short qualifying cottrosi. day, evening; fees pay-

able alter a pir.,int ment for boarding Miseletilo; Morse 
cliesses.-Manager, Vilireleso School, 21, Manor Gardens, 
London, N.7. Archway 3694. [6379 

W IRELESS Telephone Operator Required for Ser-
vice ni bl field, in Venezuela, age 25-35 years, 

se, ici hive bad extensive experience of valve 
transmitters am I res-lours and be capable of installing 
and faking complete charge 111 modern C. W. stoat,,,, 
with internal combustion general its plants; inust be 
competent typist; salary $225 (1/.8.A, currency) per 
montli.-Write, giving full particular, of past train-
ing and experience, slating age. to Z. G.. 199, c/o Dea-
con's Advertising Agency, Fenchurch Av., E.C.3. 

[6381 
T ONION Manufactiners Require Youths, age 16-18, 
..LJ experienced in set assembly and wiring; state 
previous experience.-Box 3206, c/o The Wireless 
World. [6365 

Wireless World," when writing to advertisers, will ensure prompt attention. 

KUSHA 
PICK-UP ARM 

Showing a new swivel Continentsl " fitting 
which allows turn of pick-up for easy inser-
tion of needle from the top whilst maintaining 

the advantage of the long 
drop section. 

Also H.M.V. Fitting. 

Vibrationless. W eight-relieving (adjustable). 
Adaptable in angle and length to ensure 
true tracking under all conditions. 
Of G.E.C., all best Factors and Dealers, or 

B. H. GLASSCOE dc CO 
71, MOORGATE, LONDON, E.C.2. 

USE_ 

initE131_t 
DUTY TERM I NALS 

AND OTHER WIRELESS ACCESSOPIES 
J. J. EASTICK E. $e.t 

EELEX HO I 1.,_,R6r,W..LONDO 

HILO-MAG" &" RECORD THREE" 
METAL CABINETS. 

Complete mutal cabinet with tia j .111 I partitions, in 
mottled Brown, Black or Blue finish. 

35/.... complot,- with onk. huge 46/6. Cosh with rink,. 
Trod.: Enotririer Solicited. 

SAMUEL EATON & SONS, 
Mottolocitirerx 4 Wain( gouda. 

6672, Barr Street, Birmingham. 

y 

A Ell OVO 1-11 e 

."-teef ****>k‘ -k 
All Mains Drive for A.C.; 4 

Infinitely variable tappings— 

zero-200 volts; I Fixed tapping 
208 volts: 103 milliamps out-
put from each tapping; West-
inghouse Full-Way rectifica-

tion throughout ; Low Tension 

—Full ampere output on each 

tapping for 2, 4 or 6 volts. 

Compi es with I.E.E. regula-
tions. Guaranteed not to 

HUM. French polished solid 

mahogany cabinet. Price £14 

Cash or easy terms 25 s- per 

month. 
- The 
Rolls- • Write for free Brochure "W." 

Royce 
of Mains, 
It'ireless.' 

RADIOVOLT LTD. 
Clarence St., Staines, 

Middlesex, 

22 
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Situations Vacant, —Contd. 

T'TECH NICA I. Representative.-A !prominent mono-
Jf. fat...leer requires a capable technical representative 
having firist-elass qualifications. and a sound practical 
knowledge of modern valves and eircuits.-Write, giving 
full details. including age, experience, and salary re-
quired, to Box 3207, cio Tice IVirelres World. [6366 

d'IROWN AGENTS for the Colonies. -Colon comm. 
. •••-•/ ment appointments. Applications Dom qualifI*1 
candidates are invited for tile following post : M/1267. 
%Fireless Engineer required by the Government of 
IN igeria for the Yeats and Telegraphs Department for 
ono tour o. from 12 to 18 months, with possible per-
. IsmneneY; salary £720 a year, rising by annual lucre. 
: inent, of .440 to £920 a year, free quarts-Ts and first 
: class passages, ;Lem liberal leave 011 full salary; iamb. 
dates, age ga t, 35 must possess an engineering degree 
or its equivalent, hays, a thorough technical knowledge 
and sound experience of modern plant and equipment. 
an d, be competent to instal and operate fixed and port-
able short stkl ve uireiess slations.-Apply at once by 
letter, slot ing age, whether inalTied or single, and hill 
particulars of qualifications and experience, to this 
Urowit Agents ,ir the Colonies, 4, 

quoting M/1267. 16404 
QALEsMAN (inside) with thorough knowledge of 
1s.-7 wireless, particularly of amplifiers and speakers; 
, good opening and prospects of advancement; 
known London house.-Ring fcr appointment. Centel 
1971 (2 lines). 1,6358 

VACANCIES Occur for Several First Class Techni-
cal Assistants; applicants must have had sound 

technical education anti iirevious test room experi-
ence.-Write fully to Chief of Test, Kolster-Brandes. 
Ltd., Cra). Works, Sideup, Kent. [6433 

IMPROVER Wanted to Assist, Designer; preference 
given anyone used to home constructional 

work uni model making; age 17-18; wages 30f -E2 
per week' most be prepared to accept week's trial.-
Apply by letter only, to Vocalion Gramophone Co.. 
Vocation Works, Hayes, Middx. [6435 

XTACANCY in Outmost Town for Improvising Sales. 
V nian. 18 to 20, with wireless experience; must 
be able to tua small repairs, etc.; preference given to 
one with gramophone experience, but not essential; 
good prospects.-Apply. stating particulars. age, tat-

ars required. to Box 3283, cio The Wireless IVorld, 
16457 

SITUATIONS WANTED, 

A C.‘PABLE A.C.I.S., comprehensive 
knowledge accountancy. correspondence, salesman-

ship, organidng ability, silver medallist commercial 
lass, distinction accountancy, wireless knowledge, seeks 
progressive wireless firm; highest rclerentes.-Box 3251. 
.;to The If irclexo IV ',dd. 16387 

viTIRELESS Electrical Engineer, 8 years' experience, technical, practical, organising, manufacture, 
seeks ambition,. opening; age 27.-- Merton." Untiring-
lam ltd., Southend-on-Sea. [6395 

YOUTIL some experience, reqiiires situation as ire-
less• start 151,-96, Drakefield ltd., Balton,. 

16440 
vOUNG Man (201 Desires Situation. any capacity, 

fir.d class P.M.O., sea operating experience. used 
o shop.-Box 3274. c/o The Winless World. [6442 

BOOKS. INSTRUCTION. ETC. 
II.T. Batteries are now n proved success; write 

for Lew illustrated booklet, giving cost and 
settled of building and maintaining free; men:ion 
aper.-Taylor, 57, Studley Rd., Stockwell. London. 

[0077 

The MIDGETPHONE 
(2,000 ohms). 

A wonderful miniature Wirclee. 
Receiver equals in voliuuc 
and purity of reproduction the best 
WIrelesd licatlphones known. Fits 
every Ear, large or email, perfectly, 
and does away an ogiither with the 
discondorts of largo Earphone sud 
a tad bands. 

NO Headband, NO Headaches, 
NO Hot and Painful Ears. 

Splendid column of •ound from any 
Crystal Set. Wonderful reprmtuction 
from Valve Seta. A little scientific 
instrument. 
Also made in 10 ohms resistance tor 
use wills the SUPER-MICROPHONE 
as a very egicient DEAF AID. 

Each Midgetplione is fitted with 14/6 a thin ft. bilk connecting cord £ Free 
FREDK. ADOLPH, Patentee and Manu-. 
lecturer, 27, Fitzroy Street, London, W.I. 

bium  

EXACT TUNERS 
230 to 2,000 metres. 

bie further cons are reouirnii. tuning t, nts simple as. 
A.B.C., son ti Wireless World," January 25th.' •• Wit 
ran strongly ',continent the re tunret.- Send postcard 
for particulars aul Circuits FRET: to, 

THE EXACT MANUFACTURING CO. 
Croft Works, Priori Place, COVENTRY 

r- THE LITTLE CELLS THAT SATISFY r 
Leyton Primary H.T. battery. PI Porous Pot Cells, ce 
SI St $2 Sac Cells. All complete for assembly. 'r 

1-cell. 5-eell. 30-cell. 
PI (dd. • • 3/3 .• 5/9 • • 14/.• 
SI 6d. • • 3/. •. 513 • • 12/-

Watch our notice for new type cell. 
so " VAselul- ¡Mier, • plot pia: le, post tree nee-ea 
E---* Fan' lit slam for booklet Wine lull particular. to- _.=s 

THE LEYTON BATTERY CO., 
315 CHURCH ROAD LEV rom eao 

Books. Instruction, Etc.—Contd. 

S Trireol;:: eiettegti7iite:sin ar'ir,r,r,letro cirr practical 
ate' of wireless apparatus, eliminators. circuits. etc.. 
wills extracts from a designer's notebook, giving Up-to. 
dato practical application; issued weekly; send 1 /- p.o. 
for first 4 weeks.-Clifford Pressland, 
Dept. WW., Hampton-cm-Thames. (0195 

MIREE.-Inventor's Guide on Patents.-T. L A., 263 
-1-. (W)• Gray's Inn Rd.. London. W.C.1. 1411r 

130 Wireless Worlds,- January 5th, 1927, to 
July 31st, 1929; offers.-" Ingledene," Lea-

',Arc ltd., Wallasey. [6412 

ADIO Amateur Call Book, the Directory oh Ama-
teur Wireless Transmitters of the World, call 

signs and addresses of amateurs in all countries, short:-
Ware Stations", prefixes and other in formacisin useful 
to amateurs; price 4/6, postage paid to any address 
anywhere; publilied four times a near; reduction to 
annual subseribers.-F. 'I*. Carter, ilat A, Gleneagie 
Mansions, Streatham, London. (6317 

" VXPERIMENTAL WIRELESS," Vols. 2 and 3. 
-SId **Electrical Educator," complete in 2 vola.. 

bound, unused; accept reasonable offer.-Dennis. 
Nethercolt, Braunton, Devon. [6382 

PAREX 

SCREENS, COILS, CABINETS 
for the 

KIT SET, NEW KILO-MAG 4, 
RECORD 3 

and all other " Wireless World" Sets 

Price lists on application. 

E. PAROUSSI, 
10, Featherstone Buildings, High Holborn, W.C.1 

e yieDER PLUG wi,„, 
se« ?ow ERFUL cw,„ffi 

Look at its prongs of special spring-metal that 
Itorfm kst grip the socket—its Insulated holder—the neat 
/ "fry engravings on the head—its finish. Replace your 

old wander plugs with Belling-Lee to-day, and 
4d. put an end to bad contacts and loose pluÀs. 

Ask your dealer for Belling-Lee 
Handbook, " Radio Connections." 

BELLING-LEE 
FOR EVERY RADIO CONNECTION 

Adrertisanent of Belling & Lee, Ltd., Queensvety Works, l'on.lers Ent, Alidelieser. 

E.FE 88ED s - - 

Dcivin & 
si,, per mon-

quir Dealer 
Of 

Imect. 
ACC U (Vi U LATOFt S 

ACCUMULATORS " ELITE " Britain's Best Battery 

H T ACCUMULATORS. 60 volts. 3 amp. 22/6 The wdque Semi -Oil 
. • hour type, 02. Semi-oil Submerged. Complete as illustrated. Price • • *5 sr v «kpo.it submerged feamabsohmy 

r- per tu na tor 3 mths. prevents surface leakage 
DOUBLE CAPACITY TYPE. 60 volts 3 .,- losses. As supplied to %pi 6 amp. hours • • • • • • • • • • N.M. GOVERNMENT 

nr 19/ -de Posit DEPARTMENTS. a st • Der Olth, for a tittle. 
London Dilinator VOULMAle, //. Oros! Pactisai Wes:. LONDON. W.I. 

ELITE, Bdszlecortri St., HALIFAX. Telephone : 4304. Telegram; Elite. Hold.« 

ENTIRELY DIFFERENT PRINCIPLE 
to any other Valve.holder— 

World Patent The interrupted mesh susrmitson guarateees perfect anti-
INTERRUPTED microphonic features. No Valve-holderemploying springs, 

MESH rubber or such-like makeshifts is in the same class. The 
SUSPENSION. A ETIC is the only one of t ; kind. We guarantee perfect 
No SPRINGS. No steadiness in all condition: of shock and vibration. It 
RUBBER USED. cüsts little more, hut it's, se irtli e /of more. 

Í 1 BySELLING DIRECT TO THE ri /31 
pc/RUC we can sell at 23 each I 
post free with P.O. remittance, Each 

L 

or C.O.D. charge extra Ooa free. 

FUSE fi ELECTRICAL MIFL.,C0 LTD 
HIRTLEY.Co.Durhae..." ,  

0.23 Advertisements for " The Wiretess World " are only accepted from firms zee believe to be thoroughly reliable. 
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111 Woleeittaniptoo Die Cast ing 

SINQUERS 
SAVE YOUR 

ACCUMULATORS 

  SET A SINQUER 

SENTRY! 
HE'LL NEVER LET 
YOU DOWN. 

Double the life of your cells! Avoid 
being tel down by a run-out accmnula 
tor. Sinquerl tell you the exact state 
of your battery and ,‘ ern you when il 
need, rec'utreine. Just drop them in 
and leave them to it. 
L. per carton from most dealers or 
1 3 post free Iron actual makers. 

F1DDIAN BAWTREE & CO., 
Oakhill Road, Sutton. 

LOUD 
SPEAKER 
CONE UNIT 
,f exceptional quality, 
Brown Bakelite Case, double 
damped act ion 
chatter, Guaranteed. 

14" CONE GIVES WONDER-
FUL RICH BASS NOTES. 

in POST 
FREE. 

PUGH BROS., 95101, Holloway Road. N.7 

r REPAIRS 
Any make of L.F. Transformer, Loudspeaker 
or headphones repaired and dtspatelicd within 
48 HOURS—TWELVE MONTHS' GUARANTEE 
with each repair. 4 Post Free. 

Terms to !rate 

TRANSFORMER REPAIR CO., 
Dent. , L514. Nigh Street, lotheri Wool London S.W.'S/4 

MAKE A GRAMOPHONE OR 
BUY CABINETS FOR WIRELESS 

at a quarter shop price,. 
Orilei,itt as »bon n. British O ouble 
spring motor, 12" velvelturn table. 
Swan Ai in, Metal Somalia's, ; 11101-
tier, 111'1.111e CUllS. fle El - 18 - 11 p.p. 
and build your on n Cabinet.Mo. 
ehines sold by others at £IO-520 do 
not contain belt., fittings. A' °tor: 
from 5.5. Repair Part,. List, Irte. 
lit pp. lutta 'Ma locue, ilrawimgand 
new le make (1 minor, ad. 

PORTABLE GRAMOPIIONES REGENT FIT1INGS CO. (WO) 
from 21 -. Post 1,5. 120, Old Street, London, E Cl, 

omen.= 

iN \  ENGRAVED 
and A SPRING GRIP 

Here's the Pellingl re idea of a spade terminal. 

An insulated handle with the mane clearly engraved 
on it—a spade with a spring that grips—a finish 
and appearance that improve any set. 

Ask your dealer for Belling-Lee Belling-Lee Ail 
Handbook "Radio Connections." Spade Terminal '5ZU• 

BELLING-LEE 
FOR EVERY RADIO CONNECTION 

Advt. of Be/lag ei Lee, Ltd.. Queensway Works 
Ponders End, Middlesex. 

NEW KILO-MAG FOL R 
BERCLIF COILS 

Price b0/- the Set 
Also Complete Receivers 

Prompt delivery. Trade Supplied. 

SIMMONDS BROS. 
SHIRELAND ROAD, SMETI1WICK 

•••••••• 

Electrical/ sealed 

METAL CABINETS 
Complete with Base for New Kilo 
Mag Four. Jacobean Finish. 

Ertret (ASH WITH ORDER 
Price 57/6. Copper Screendeingto Rose., et all elm 

ma  order. 

RIGBY ez WOOLFENDEN -HEET ME/AL WORKERS, 
ROCHDALE. 

Mention oj " The Wireless World, — when writing to advertisers, will ensure prompt attention. £24 
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14AVE 
"CONCER iWAYS 

T -PITC1•1" 

RADIO 

instantly connected-- 

or disconeected 
ce. 

slso- per-
Illoseetl'»n; le" soa(et tiver to 

Tb-efec4 the 4..eeire 4"Ne¿he Itecie.11. 3* 
eeceolibee* n tea t°, eta the . 

1ec tIV c`'n e :t. ettcatc'It.. i‘sa„ci, wt. co nn vo • to scot 

N:t e..fthe plus' „to»! vo, us° ceagr 
Accujtis au% ,bage**ected t0e4 for Ze 
90°t:ec rlesCI cenostratl:à int?tt t̀he 
atwl s°croe theeetote Is beet ,how0 
.atoe0 the Pewter 

bo nite• •Tbe o cba 
Ol_ceeplctor%tatot la 0 

e beeen 

OLDHAM 'St SON, LTD. 
Denton, Manchester. 

Telephone • Denton 301 '4 lineal 

(Incorporating 
Westinghouse Metal 

Rectifier under 
Licence 

For A C. Mains only 200 
to 250 volts (40 to 60 cycles) 
complete with Mains Plug 
and 4-way quick change 
plug and socket. 

631-

DON'T be "let down" during 
that special item—don't put 

up with doubtful reception. 
Have "concert-pitch" radio always. 
The new Oldham H.T. Charger 
will keep your H.T. accumulator 
" up-to-scratch "—always at full 
power—ready to supply your 
Set, however heavy its demand. 
It charges automatically too—you 
just plug - in - out - in—that's all. 
Not a single wire to disconnect 
—no terminals to unscrew— 
switch always in safe position. 
No shocks—your Set is always 
isolated from the mains by a 
heavy duty transformer. The 
Oldham H.T. Charger has no 
valves to burn out—no moving 
parts—nothing to wear out. It 
will charge any H.T. Accumulator 
up to 180 volts. Handsome in 
appearance and strongly built, it 
willgive years of satisfactory service. 

H.T. CHARGER 
Glasgow Depot: 200 St. Vincent Street 
Telephone. Central 4015 
Birmingham Depot: • 62 Moor Street 
Telephone - - • - Central 1131 

London Office 
40 Wicklow Street, Kings Cross, W.C.1 
Telephone - Ter. tt i tt u. 444613 lines% 

721 

Advertisements for •• The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Model 60, an entirely new and greatly im-
proved cone speaker in a dignified cabinet. 
Gives beautiful reproduction of both music and 
speech. Price £3. 

The famous " Octagon cone speaker, with its 
clear, full tone, is now obtainable in two 
distinct styles. Always splendid value, it is 
now reduced in price to 30s. / 

Crowds surge towards 
Marconiphone stands at Olympia 

where new sets, speakers 

and mains units arouse 

tremendous enthusiasm 

W HEN you get to Olympia, go straight to where 
the crowd is thickest, and there you will find the 

Marconiphone stands. 

On these stands—Nos. 79 to 84—you will be able to 
see the very latest in wireless, designed by Marconi-
phone engineers to satisfy your every need. 

New sets of astonishing efficiency, in beautifully 
designed cabinets, for mains or battery operation; 
new mains units, simple and reliable, for use with 
any set, in place of batteries and accumulators; new 
and improved loud-speakers, including a Moving Coil 
model, at a new low price. 

All these, together with the famous Marconi valves, 
are the best that technical skill can offer you. 

If you cannot visit Olympia write for particulars to 
the Marconiphone Company Limited, 2I0-212 
Tottenham Court Road, London, W .I. 

MARCONIPHONE 
Kp, The first and greatest 
eliipr- name in wireless 

Olympia: Stands 79 to 84 
76 15 
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THE NEW KIT SETS 

AN 
RADIO REVIEW 

The PapPerffie Every Wireless Amateur 
Wednesday October 9th 1929. 

Uit TO 

  VOLUME 

DIJTÁNICE 
  PUT NEW LIFE 
IINTO YOUR RECEIVER 

Whiteline' for Safi" 
ryxe 

RADIO 

WHITELINE 
VALVE HOLDER 

PRICE 1/9 

\`.% elro OWeL  

WORKS. LETCHWORTH . H E RTS 

09-e t4,41.1elt 
iav,4;141.0% 

D.C., 
H.T. UNI r 

2F 10 £1. 9. 6 complete 
Write loe Free Ilheitrated Booidet on 
"MOO-LEM:LW 

Có 
MAIMS-POWER UNIT 

E. K. COLE, I. TD., DEPT W. " FKCO WORK' LEIGH-ON-SLA 

TtCri, 
COINIDENSER5 

Advt. Feleurpit Condenser Co. Ltd. 
Wales Fana Rd., N. Acton, London, W.; N79 

No. 528. Vol. XXV. No. 15. Copyright. Repietered 44 4 Newspaper 
loe trafiRMi$1401% the (hated Kingdom,. 
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SET BUILDERS! 

Lotus H.F. Choke. 
5/611. 

Lotus L.I. Power 
Choke. 15 1-. 

DRAW the curtains and gather round the table. 
Now s the time to try your hand at building 

some of the new radio sets with Lotus components. 
You'll enjoy the trouble-free building, the easy slipping 
together of these well-made units. Each is a master-
piece of mechanical perfection, strong, neat and accurate. 
Instead of buying a number of varying makes of compo-
nents, choose all yours from the Lotus range. Lotus 
components are made to work together in harmony, and 
they ensure easy assembling and the achievement of all 
that the designer claims. 

I Jell, LI' Intervalve transformer. 
12/611: 

coisdposisl 

oUR R,eto 

_ le) DEALER. 
TOGIVE you A 
COPYoF THE NEW 
LOTUS CATALOGUE 
OR SEND DIRECT 
TO THE MAKERS 
AND IT WILLCOME 
POST FREE 

Lotus Power 
Transformer, 

0./15/-. 
Made in one of the most Lotus Logarithmic condensers in moderdtreiliar3rt itnories in Lotus All Mains Unit, 

all capacities from 5/-. £77-. 

GARNETT, WHITELEY & CO., LTD., LOTUS WORKS, LIVERPOOL. 
..........., 

Mention I " The Wireless World." when lording to advertisers. Will en.,iire Prompt attention. 
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TUC POWER SIMTION 
'Jilin THE FILeMICIrfr 

THE NEW WAY FOR L.T. SUPPLY. 
When you're tired of the feeble current response of 
accumulators, when you can't be bothered with 
distilled water , when bulk and weight irritate you, 
think of the Aiu'lard A.G. Filament Transformer. 
Think how it taps the surging energy of the mains, 
and steps it down to a smoother strong current flow 
giving full measure to the valves. Think this over 
and ask yourself a question—" Is this change worth 
while ? "—Definitely yes. 

*A Suggestion. Use it in conjunction with the Mul— 
lard H.T. Unit and know the real meaning of ALL 
Electric Radio. 

* A Precaution. For the finest results the Filament 
Transformer should be used with the Mullard 
indirectly heated AC. valves. 

Price 321'6 
c•omplete with flexible cable and plug. 

MASTERk•RsADIP 
Ado. The Millard Wireless Service Co., Ltd., Mallard House, Charing Cross Road, London, W.C.2. 

Advertisements for " The Wireless World" are only accepted from firms we belie te lo be thoroughly reliable. • s 
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IMIMIREMEEMBHU 

Spanning the Atlantic 
by wireless l—a common 
enough event to•day, 
hut not so six years ago. 
There was a thrill in it 
tlwn—and what did we 
h,-ar ?—A few snasmodic 
I .irs of d 1st° rced music— 
a word or two now-and-
then. We waited up in 
the "wee small hours" 
for it too — and then 
went to brel satisfied— 
we had "got over." 

We marvel today that 
we managed to d ) any. 
thing at all with such 
elementary gear—it was 
a good performance fer 
those days, however 
commonplace it may be 
now. Many things have 
changed since then but 
T.C.C. Condensers were 
used—as a standard — 
then, and are still the 
standard to.day. 

Whenever you need 
a condenser ask for 
T.C.C.—and be safe. 

Fiers is a .0003 Mfd. 

Mica Condenser Price 

as. 3d. each, other 

capacities 'tom .0001 to 

.01 let. Prices is. 3d. 

to 21. 6d. 

Sse•-• 
• T.:: 

CONDENSERS 
WERE USED  
Adv4. relegraph Condemer Co., Ltd., R2,1 5 Farm Rd.. Acton. London. 14.:3 

Gil 878 

i'.G.P.5 Indicating 
(as illustrated) 

tt.h. sp. 1119 

P.G.F.7 Indicating 
o.k. ay. 13j9 

P.G.5 Non-
Indicating 9 
o.k. so. 

r.G.7 Non-
Indicatin; 

30 ads. gm 111 

P.G.g Non. 
Indicating 

40 o.k. 2ti. 13j-

Like an 
Alarm Clock 
They give you warning. Pet() & 
Radford P.G.F. Accumulators tell 
you at a simple glance whether 
they are charged, half-charg, d, or 
run out. Add this handiness to 
their virtues as batteries, and you 
will agree that, at Ir9 for a 20 al. 
2-volt cell, they are the best value 
on the market. 

The Peto & Radford P.G.F. accu-
mulator embodies these further 
special features. The plates are 
sturdy. Paste is held by interlock-
ing grids. The lid is of crack-proof, 
acid-proof Dagenite, hermetically 
sealed at the edges. Terminals 
have acid-proof glands, and, be-
cause of their different diameters, 
they cannot be reversed. There 
is ample acid-room, and plates 
are held in place by glass keyways 
in the box. 

Like every other P. & R. Battery. 
the P.G.P. is guaranteed for six 
months. 

Send for particulars of this and 
other P. & R. Batteries (FLT. 
inclu(led) to 

Peto & Radford, 
93, Great Portland Street, 

London, 1V. i. 
(Telepleme: LangItinz Ti 73.) 

Glaslow 
Depot : London !ilk* 

43. Clyde AN D It 'pair Depot : 
Place. 107o, it 

PETO &ADFORD 

ACCU M U LATO RS 
rhe beginning and the end in 

Pow ER 
W.T.2. This announeemad is issued Ay 

The National Aecuniniator Iltd. 

Mention of "The Wireless World,- when writing to advertisers, will ensure Prompt attention. 
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ANSINNUMEIRS 

GUST STUFF 
-11Hlitai BASS NOTES' 

V 

TELSEN ELECTRIC CO . 

11 

re „ 

WIT11•1 À4tiîleine 
tWr OF THE 
MEDLEY 
eeee, difficult notes to record correctly, Bass Notes—These being the most 

it is the aim of all Transformer 
Manufacturers to attain perfect 
tonal reproduction of these notes; 
having attained this perfection, the 
High and Low Notes will also record 
successfully—Providing the Trans-
former is constructed on sound 
Transformer Theory—here Telsen 
Transformers Excel—because we 
specialise in Transformer con-
struction; we make nothing else; 
our very lives are steeped in Trans-
former Manufacturing. Try one 
now. They are entirely British. 

"Radiogrand " Model 

12/6 
Ratios 8-1 
and 8-1 

"Ace" Model 

8/6 
Ratios 5-1 
and 3-1 

MILLER STREET, EID MINGHJsM. 

A3 Advertisements for " The Wireless World " are only accepted from firms b‘licze IÙ be thowileiziy 
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eectit iteVLC1(11131N1 BROAD 
0 ietectiON WITH 

For public address systems, wireless telephony 
and similar work, this microphone is ideal, as 
the carbon granules employed are specially 
selected and meshed. 

The instrument is particularly sensitive and 
has an excellent frequency response curve. 
It may be used with any suitable amplifier 
by connecting it in series with a 4 volt 
battery capable of giving 20 milliamps and 
the primary of a 1:30 step-up transformer. 

itSr 

Price £6 - O- 

ICROPHONE 
Your dealer has harti ulars of the Deferred PaYment SYS!em• 

„,,,..,EDISWAN RADIO PRODUCTS 
The EDISON SWAN ELECTRIC CO., LTD., Head Office 8c Showrooms Ediswan Radio Division: 
Incorporating the Wiring Supplies, Lighting Engineering. Refrigeration la, Newman Street, Oxford Street, W.1. Museum 9801. 

and Radio Business cf the Bratsk Thomson-Houston Co., Ltd. SHOWROOMS IN ALL THR PRINCIPAL TOWNS. 

Get the Best from your Set— 
only the G ....„ \.„-,--------- 
\- - - ph e .13a tt 

the eee With 
Vile/4j New. 

elg tierner)t 

PATENTED 

()SVEN 
can do It 

, 

The wonderful new Vitalising Element 
ensures continuous and satisfactoly service. 
No other battery can give you the same 
service. It's the new Vitalising Element 
unique to Grosvenor that does it. Fitted by 
all the Leading Set Makers after the most 
exhaustive comparative tests, and PROVED 
to be the best. 

66 v. from 716 99 v. from 1116 

THE GROSVENOR BATTERY Co., Ltd., 
2/3, White Street, Moorgate, LONDON, E.C.2. 

GROSVENOR BRITISH MADE BATTERIES 
Mention of •' rho It .:reless when wrWw.: to drerlisei s. t 11 en.,:urr prompt !attention. 
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WHY OLYMPIA 

MARVELLED 

ALL POWER 
FROM A. C. 
MAINS 

COMPARE 
the Fokwing details oF the new 

BURNDEPT A.C. SCREENED 
SEVEN with anything you saw at Olympia 
Enclosed frame aerial rotated without moving 
the cabinet — 2 Screened Grid valves for 
enormous amplification and selectivity—single 
switch controls wave lengths 200/550 and 
1050/1900 metres—drum control for tuning— 
L.F. stage and two super power valves connected 
in push-pull with an anode feed of 8 watts for 
immense undistorted output—new " Minstrel" 
double diaphragm loud speaker with balanced 
armature drive—provision for permanent con-
nection of gramophone pick-up—volume control 
and dial illumination—and of course all power 
from A.C. mains for 36 hours on one unit of 
electricity. 

Iturudepit 
A.C. SCREENED SEVEN 

Write for specification and details 
of generous Hire Purchase Terms. 

BURNDEPT WIRE.LESS (1928) LTD., 
19, Eastnor House, Blackheath, S.E.3. 

AND COMPARE THE PRICE I 
36 guineas in oak, 37 guineas in 
mahogany! A price which, when taking 
advantage, of our generous hire purchase 
terms, is well within the reach of those 
who demand nothing but the very hest. 

A5 Advertisements for " The Wireless ll'or!,! " are only accepted Iron, firms th«woughly reliable. 
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›':;4!/ 

TAKE A SEAT 
; 

IN THE STALL 

THE VOX POPULI 
THREE RUNS OFF 
THE ELECTRIC 

LIGHT 

Now let us hear what 
the Continental stations 
are offering. What was 
that Paris Show George 

was raving about ? Give me the wave-
length, someone. Just a second and—a Comme 
j'aime les uoixjeunes." Ah, what a sparkling 
voice! That's Yvonne—hear the famous lisp! 
We might be sitting in the stalls . . . . 

The Ilovvyer-Lowe Screened Vox Populi Three 
is always like that. Front seats may be 
reserved for the few, but you can join the select 
circle without leaving your own fireside. A 
versatile set, ranging all over Europe for good 
entertainment. Moderately priced too. And 
if you prefer you can pay by easy monthly 
payments. 

List No. 370. Mains Drive D.C. 200-250 
volts only . . . . ....... £28 0 . 0 

List No. 369. Mains Drive A.C. 100-120 
or 200-240 volts. 40-100 cycles . . £33 . 10 . 

List No. 339. battery model £20 O. 

All prices include valves and royalty. 

Ask your Wireless Dealer 
about the comprehensive 
range of Bowyer- Lowe Sets 
and Components, or write 
to Headquarters for il-
lustrated literature. 

THE 

IV 

e 
OWC 

/./1e'e fe. CO.. LTD. 

,n Au ociation with titl'ç",..\ „Q. Recordaphones Ltd. 

London Showrooms: 

ASTOR HOUSE, ALDWYCH, W.C.2 
Head Office and Works: 

RADIO WORKS, LETCHWORTH, HERTS. 

Mention of "The li'irele;s World," tchen writing 

BOTH LOOK 
ALIKE' 

BUT ONE LASTS 
 LONGER 

tit 
it amer 

es • arm siiO3 

 .. 
 .. 

Two swectuarata — both good 
to eat, both chocolate covered. 
But one contains a caramel, 
the other a cream filling. One 
lasts longer. 
Special chemicals contained in 
the new Duhilier H.T. Battery 
make it far  e than just 
another good battery — they 
make its working life ma-
terially longer than that of any 
other make of similar type. 
This claim is unquestionable. 
Read chapter and verse for it 
in the booklet—."A Bit about 
a Battery"— obtainable free 
from your dealer. Prove it by 
using a Duhilier Battery in 
your set now. 

411/ 

66 VOLT 

7/9 
SUPERIOR 

(Single Capacity) 
9 volt . . • . 1/6 

63 et • • • . 7/6 
66 (w.th GAL 

Tappings) . . 7/11 
99 volt . . . .149 
108 e, • • . 12/9 

SUPREME 
(Treble Capacity) 

60 volt . . 13/6 
63 .. 14/3 

100 .. 21f. 

BRITISH 
MADE. 

LONGER 
LIFE AT 
LOWER 
COST. 

err E Felf 
DURILlER CONDENSER CO. (1925), LTD., DUCOn Works, - 

Victoria Road. North Acton. London, W.3. no 

to advertisers, will ensure ProntPl attention. A6 
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-ct,,,eer4o.c; 
tiete'`•Çu9es 
05.V °r 

The BenjarninRitC:FttaC 

Sattei-7; Su 
. 

EXPERIENCE, backed by 
4,000,000 sales, says 

GU WIER REMUS 
MITER GH BEHDAMON" 

1‘;Isis a eestil3erieuivaccessory oeet-
*log a ?lease alteuative to the usual 
pu\l auà push type ok switch. lt is 2,1\ 
ausulatea ana has au indlcaieg," ou 
aua " otle* el, voeel knob, teen.e 
als auà double coutact. lt ebees a 
quick ed vositivve make and ak 
act:Ion, and is su‘table 4ot use with 
peels up to 3 1?;u-tch thickuess. `i ou 
-will .bee conwoue ‘lea ou 

eat" 

quite nuelbei oF sets this seasou--- 

a to see it at lout Ma a 

les and you 

eete v•Aly. 
P r'ice 

i l 9 
eeeciii 

RADIO PRODUCTS 

OE'S THAT • 
CIRCUIT. sc4Li. 
POR 4 Sq) 
1/4 INP 

Here' 
fors the Pa-lveholder 

4 

This . 
P.roduct" a n z,de„„ar k„, esly for oider use 

know Phos,;",8ene,2 Vi,i) cents. 
4ndetu''...4) le,•1/-
wh. niso re is in 
ti 'ell en P4tent e°rPo- cre' on.wh SUres ed .dted, 
30/id uei Perfect .°"iact 
socL_ Pin  COp v ngeia, 
socket' are i"Ives. 
hoid; enalce s,,md -"e Pi r 
"ere 10 a ne th 'Ird  sserj, the _e ., 5  

Vail! ine --luaate e, Ord• •i 
'nary 8` 

13 • 
en'oe 

1,9 
each 

THE BENJAMIN ELECTRIC LTD., BRANTWOOD WORKS, 

Write for keen giving lull details of 
tke new Benjamin comfronents, winch 
include a Bali Bearihg 1 urntable (with 
folding legs) and a Pentode Valvekolder. 

TOTTENHAM, LONDON, N.17 

£7 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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Keep H.T. 
MAINTEN. 1-NCE 
down to a 
MINIMUM/ 

Used by the thriftiest set 
owners, moderate in first cost 
and giving better service over 
longer periods, EDISWAN 
H.T. BATTERIES have set up 
a new standard ofRadio battery 
performance. 

Ask your dealer for them 

IF IT'S 

E D SWAM 
IT'S BETTER 

The EDISON SWAN ELECTRIC CO., 
123/5 Queen Vic'oria Street, London, E.C.4. 

Shen., 001li, rind Tirarle Counters in all the Principal Towns. 

LTD. 

R ̂, 1 

41111111M  

Superior A.C. POWER TRANSFORMERS 
and CHOKES for the MAINS from 35e- each 

for ALL INPUTS and OUTPUTS. 

SPECIAL 
INTERVALVE 

TRANSFORMERS 
15/. EACH. 

Special Quotations for Gramophone Radio and 
Public Address Smoothing Chokes on application. 

1 WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM. Telephone: Mid. 1409. Telegrams : " Dr awbench, B'ha m." 

Mention of The Wireless World," when writing to advertisers, will ensure prompt attention. A8 
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'eette,;t 
oinNG FEATURE A r 

4111144, DID you have the opportunity of hearing the 
wonderful quality of reproduction at our 

demonstration held in the Showrooms of the Olympia 
Motor Company facing the Exhibition ? 

If so, you could not fail to have been impressed with 
the exceptional brilliance of tone and the perfect 
fidelity of every note. Thousands of visitors 
expressed then appreciation —and indeed their 
amazement —of the wonderful results we have 
attained; results absolutely unequalled by any 
other instrument not employing our patents: 

Yet the complete Amplifier weighs only 10 ozs, 
and measures only 5,1" >.: 4r x1r high! 

The secret of the wonderful quality of reproduction 
lies in the method of amplification employed exclu-
sively by us and which entirely supersedes any 
other known method, known as 

THE "C.A.C." LOW FREQUENCY COUPLER 

PRICES : 
Two-stage. 
Three-stage 

ALL-MAINS TYPES: 
Two-stage . • • . 4-5/-
Three-stage 

Guaranteed for 2 Years. 

The Heart and Soul of Every Perfect Radio Receiver or Radio-Gramophone! 

A LL ti.R.A. Instruments, from the small battery-fed Receiver to 

Theatres throughout the country, embody exclusively this Low 
Frequency Coupler as the sole method of amplification. 

The chief disadvantage of present-day Low Frequency Transformer Couplings is that the 
iron core militates against consistence of impedance in the plate circuit. It is admitted, 
of course, that through skilful design and manufacture a Low Frequency Transformer can 
be produced to give fairly constant amplifieation within the normal acoustical range, but 
falling-off response is generally apparent at either extremity, particularly as regards the 
lower frequencies. 

On the other hand, a Resistance-Capacity Coupling is adversely affected by the fact that 
the impedance of the Condenser coupling the two valves varies with the frequency, and this, 
combined with the value of the anode resistance used, restricts the band of frequencies 
acennmodated by the particular combination of resistance find capacity tesed. 

In this Coupler, however, no iron core is feed, but, basically, two highly inductive winding, 
with a Ininiall1111 of self•capacity are so arranged that one end of thé primary winding is 
connected to the anode of the first valve and the other to the source of high tension supply. 
The secondary winding is connected between the grid of the second valve and the battery 
used fin- amdying a negative grid-bias to the second valve. Between the inuls of the primary 
and si'' tutu windings connected to the anode of Lite first valve and the grid of the second 
valve respectively, is placed a condenser of relatively small capacity. The secondary has 
more turns than the primary, whereby a step-lip transformer effect i; obtained and thé con-

35i- denser is so proportioned as to provide a leakage path for any peak voltages which may 
5216 develop in either winding. This, together with the absence of iron core, avoids electrical 

resonance and background noises, whilst the high resistance of the primary limits the anode 
current of the first valve and dins avoids parasitic Low Frequency oscillations. 

With this form of Coupling a very high degree if amplification may be obtained through a 
nuartberof stages, the amplificati nn still being substantially tor 'taut over the whole acoustical 
range. 

the powerful Cinema Talking Film apparatus installed in many 

Are You Desirous of Building a Perfect Electrical Reproducing Gramophone ? 

W
E have sold thousands of these Couplers as a result of our Olympia Demon-
strations, for not only do they give results which cannot be hoped for by any 

other method, but the actual construction of such an instrument is simplicity itself 
by the use of this Component. We invite all those interested to write us, stating 
their requirements, and our technical department will gladly supply free wiring 
diagrams and advice. When writing, state whether battery-fed or all-mains models 
are desired, and if the latter, whether A.C. or D.C. mains are available, and the 
voltage of same. 

We cordially invite all those interested in Perfect Musical Renroduction to 
hear this wonderful coupler under working conditions at our address below. 

GRAMO -RADIO AMPLIFIERS, LIMITED 
la, NEW LONDON STREET, LONDON, E.C.3. 

(Facing Feu:church Stny! Station) 
'Ph on e : Royal 4300. FOREIGN AG EN TS WAN TET 

AD, Adnertisements for ' ihe Wireless World " are only accepted ¡rani jirms sc 1,clo.-ue to bc y ycl„.ble 
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The  " DIAMOND  
The 

NEW TRA SFORMER 
ANOTHER LEAD BY FERRANTI 
Recent developments in Radio have created a demand 
for a new transformer of the same quality and 
reliability as the AF5, but capable of greater L.F. 
amplification. In their class of medium ratio, the 
Ferranti AF3, AF4 and AF5 are still supreme: but 
changed conditions—notably the advent of the Screened 
Grid Valve—have rendered this a necessary addition 
to the standard range. 

THE AF5, RATIO 1/7. 
Designed to ensure the maximum volume where 
only ONE L.F. stage is employed with Grid Leak 
rectification. It is particularly suitable for sets of 
the S.G.3 type, where greater amplification is desired 
than is usually obtained from one L.F. stage. The 
new ratio is not intended for use in receivers 
employing more than ONE stage of L.F. 

FERRANTI Ltd.. HOLLINWOOD LANCASH IRE 

NTO 

R.G.D. 
Magnetic 
Pick Up 

The R. G. D. Mag-
netic Pick Up, as 
used in the R.G.D. 
Radiogramophone. 
No record wear, 
perfect tracking, a 
scientific instrument 
specially developed 
for moving coil 
speaker reproduc-
tion. 

OF OLYMPIA" 
The Enthusiasm for 
this New Pick Up 
at Olympia should 
be shared by 
Manchester Listeners 

In oxidised 
SILVER 

£3 - 3 - O. 

In bronze 
£3 - 0 - 0 

Literature on application 

The RADIO GRAMOPHONE DEVELOPMENT 
ST. PETER'S PLACE, BROAD ST., BIRMINGHAM. 

Co., 

Mention of The Wireless World," when writing lo advertisers, will ensure Prompt attention. 
A 10 
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Mu. S. O. Brown. Ltd., Western Ave., N. Acton, London, W.3. 

"V-OU hear so little of the drums in ordin-
ary loud speaker reproduetion that the 
drummer might as well have no sticks! 

But . . . . now there is a loud speaker that 
does not cheat you of half the broadcast. 
It finds the missing drumsticks. It reveals 
instruments hitherto silent. It reproduces 
notes you've never heard before. It is the 
new Brown Duplex Loud Speaker. 

If you want to hear the broadcast in your 
home as it is played in the studio, buy a 
Brown Duplex Loud Speaker. In no other 
speaker will you find the features which are 
responsible for such amazingly realistic re. 
production. Only the wonderful " Vee" moNe-
ment and the new Duplex cone can give a tone 
that is so much sweeter and more mellow 
and a vol  that is so much richer and 
more magnificent. Ask any Wireless Dealer 

IN THREE MODELS : 
Design us illustrated. kbattrgany or Oak. 

V10 £5 10s. V12 £7 10e. V15 £12 10s. 
Obtainable by easy payments. Ask your Dealers. 

DUPLEX 
LOUD SPEAKEit 

bt 's 

Advertisements for " The Wireless IVorld" are only accepted from firms we believe to be thoroughly reliable. 
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needing th-5--soft 
Os fro-day! 

pf-e; ,0 

Set builders—build and own the very 
latest radio development, the new 3-valve 
Lotus S.G.P. set. You can buy the kit 
for it and assemble it in a few hours and 
demonstrate to your friends the greatest 
range, power and selectivity of any set 
of the season. Start building the new 
Lotus S.C.P. to-day. The kit contains 
every unit you need except valves, 
cabinet and batteries, and can be bought 
at your nearest retailer's for the modest 
sum of £7 -12 -6. Diagrams and full 
instructions are enclosed. 

inTrus 
3-valve S.G.P. Set 
Supplied with main components mounted and 
ready for immediate assembling. Prepared by 
the makers of Lotus components, 
Garnett, Whitely and Co., Ltd., Lotus Works, 

Liverpool. 

To Garnett, Whiteley ce Co., Ltd., 
Lotus Works, Liverpool"; 

Piease send me free copies of the latest Lotus 
booklets and instructions for building the 
Lotus 3-valve S.G.P. set. 

e0111) &fr. Name  

s.ddress  

%V.1V. ,, to 39. 

Gauge». 

MORE 
MUSIC 

.. LESS 
WEAR 

This spring-balanced lone arm is so won. 
derfully designed that 97% correct tracking 
is obtained while there is absolutely correct 
needle weight on the record 

Extremely sensitive and thoroughly reli-
able, the pick-up gives faithful reproduc-
tion over an astonishingly wide range ot 
musical frequencies. 

This instrument has been adopted a, 

standard by many of the leading gramo. 
phone manuTacturers. 

EDISWAN 
RADIO 

PRODUCTS 
COMPLETE 

  T-11 

PICK-UP & TONE ARM 

PRICE 

45t 111.7 

W. TO 

Your dealer has particulars of the Deferred Payment System. 

Advt. of The EDISON SWAN ELECTRIC CO., LTD., 
Incorporating the Wiring Supplies, Lighting Engineering, Refrigeration 

and Radio Business of the British Thomson-Houston Co., Ltd. 
Head Office Ediswan Radio Division and West-End Showrooms: 

la, NEWMAN STREET, OXFORD STREET W.I. 
silent-ROOMS IN ALL TIM PRINCIPAL 71')W NS. 

âlention of " The Wireless World," uhen writing to advertisers, will ensure prompt attention. AIS 
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for-RECTIFIER TRANSFORMERS 

Experience in the designing of coils— 
and its many applications —for Power 
Work is the essential of good voltage 
regulation, and good voltage regulation 
is in turn the hallmark of the efficient 
Power Transformer. 
Our experience in this particular work— 
extending over a period of some thirty 
years—has placed us in a unique posi-
tion, and we have achieved a notable 
success in the power Transformers for 
Westinghouse Metal Rectifiers, Igranic-
Elkon Rectifiers, and Thermionic Valve 
Rectifiers now being marketed. 

Write for Section E of the Varley 
Catalogue. 

FOR WESTINGHOUSE METAL RECTIFIERS. 
EP t For H.T.r Rectifiers £1 . 5 . 
E.P2 For H.T.3 and II.T.4 Rectifiers .. 1 . 5 . 
EP3 For L.T. Rectifiers .. 1 . 5 . 
EP6' Multi-Volt Transformer (50 Watts) 2. 5 .0 

FOR IGRANIC-ELKON METAL RECTIFIERS. 
EP4 For II.T. Rectifier .. • • 1 . 5 .0 
EP5 For L.T. Rectifier .. 1 . 5 . 

FOR VALVE RECTIFIERS. 
EP 7 Multi-Volt Transformer (30 Watts) 2 . 10 . 
EP8 Multi-Volt Transformer (iv) Watts) 3 . 10 . 

Full particulars of all models on 
application. 

aHey 
Advertisement of Oliver Pell Control Ltd., Kingsway House, 503, Kings:my, London, W.C.3. Telephone: Holborn 3303. 

ax3 Advertisements for " The Wireless World" are only accepted from firms we beliez:e to be thoroughly reliable. 
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/Bui id yollir dwn 
pdsis uftil 

A.C. Power Box 
NO. 1. £2.10.0. 

A.C. Power Box 
No. 2. £3.10.0. 

Compriniew a IV«. 
tinglonane Metal 
Rectifier and a Re. 
genionersansfornte.. 

/ Full runr. of 
/ Power 'Irons-

4'  i formers and 
Power Chokes. 

/ For sturdy dependability you cannot beat Regentone 
products, absolutely trouble-free, simple and economical 
to use, and efficient and reli bic in the using. 
All Regentone products are British made, and guaranteed 
for 12 months. This guarantee covers the Westinghouse 
Metal Rectifier incorporated in all A.C.Models. whether 4 
complete Receivers, Mails Units, or Mains Components. 
Build with Regentone Components, and combine efficiency 
with that latitude of application which is the ideal of every 
real radio enthusiast. 
Our new ART BOOKLET contains interesting in-
formation on • Radio ;rrom the Mains '—write for 
free copy. 

fi»-RADIO FROM THE MAINS 

REGENT DIO SUPPLY Ott 21, BardeftedgsjiAn.ar:usiomewk. îf 

Filter Compact 
No. I. £1.10.0. 

Filter Compact 
No. 2. £2.0.0. 

Coenpeishe BM00 opeikr 
nowienitri awl Riffltie1M 

Ches. 

The 
Regentstat" 

She 2111-in-Onn Radio 
Itesietanee. 

7¡ 9. 

HOW TO BUILD AND OPERATE 

Wireless 

MOVING COIL 
LOUDSPEAKER 
(as described In " The Wireless World ") 

Complete 
Constructional Details 

and Dimensional 
Drawings 

By F. H. HAYNES 
Assistant &Mee: "THE WIRELESS WORLD." 

Second Edition, Revised. 

TITH the moving coil type of loudspeaker 
VV the most faithful reproduction can be 
obtained. This booklet gives complete in-
structions for building an instrument, at a 
moderate cost, whose output is suited to 
home conditions. The clesign 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. 
From Me offices 91 " THE WIRELESS WORLD." 
Dorset House Tudor Street, Loudon, E.C.4. 

Mention of "The Wireless World, - when writ n o advertisers, will unsure prompt attention. A 

'ItHie-M•HiïeeeeeeE'effl.Hee'Hieeeeeek 

1° Expectations 
it Surpassed! 

Recent advertisers in "The Wireless 
IVorld" write as follows: 

w.w. So. 

«4 We would like to take this 
opportunity of assuring you of our 
faith in the results of advertising 
in The Wireless World.' We have 
inserted advertisements in several 
journals from time to time, but 
The Wireless World' was the only 
one which we can say achieved 
results. The replies received from 
the advertisements in your journal 
surpassed even our expectations, 
and consequently we have decided 
to advertise in no other wireless 
paper in the future." 

MARSH & WRIGHT, 

10-15, Victoria Street, 

WEYMOUTH. 

eeeeeeîie§?+ieeemeeesieeeeï;;eeDeDe 

txº 
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BLUE SPOT 99-£4 :4 : 

The Blue Spot 99 is all that a 
speaker should be e It is good 
to look upon—it is faithful in its 
every tone--it talks and sings 
and plays to you with a fidelity 
that only Blue Spot could ever 
produces And at four guineas 
you are getting a speaker that 
you will proudly show to your 
friends as your latest acquisi-
tion • Hear it first at your 
dealer's. 
Driven by Blue spot 66K, the finest 

speaker unit produced. 

BLUE SPOT. STAND 30. 
Manchester Radio Exhibition, 

CITY HALL. OCTOBER 16th-26th, 

F. A. HUGHES ee CO.,LIMITED, 204-6, Great Portland Street, London,W.1 
'Phone: hluseuin an3o (1. 

Distributors for Northern England, Scotland, and North Wake: H. C. IZAWSO:g. (SHEFFIELD & LONDON) LTD., soo, LONDON ROAD. 

SHEFFIELD. 'Phone: Sheffield -26o06 cr, ST. 'MARY'S PARSONAGE, MANCHESTER. 'Phone : Manchester City 33.2n. 

,44,ertjsements for " The Wireless World" are only acre pled from firms we believe to he thoroughly reliable. 
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BE SURE 
SEE THAT IT IS A 

BurTON 
COMPONENT 

The iturTON Transformer has 
been designed with the same 
care and precision as its fellow 
Components, and will be found 
to give perfect rendering of all 
Bass notes, which is a most 
important feature of all Trans-
former construction; try one 
now and notice the perfect 
rendering of all notes through-
out the musical score. 

PRICE 

1 016 
EllCH 

BE SAFE 
The PurTON Six Pin Base is de-
signed to give absolute contact on 
all six points and is conilructed 
with genuine Bakelite moulding] 
which ensure perfect insulation. 
This is an example of the hig:i 
standard oi perfec-
tion attained and 
the low prices of 
BurTON products. 
It is built to give 
th, utmost 
efficiency. 

PR ICE 

1/6 
EACH 

BE CERTAIN 
The IlurTON Valve 
Holder is unique in 
construction; it gives 
the effect of a Floating 
Action to your Valves, 
thus prolonging the life 
of your Set. It has four 
Floating Points, has no 
Rigidity, and gives 
prolonged life to your 
Valves. 
PRICE 

f.. 
EACH 

ASK YOUR DEALER FOR FULL DETAILS 

C. F. è, 11.BurTON, Progress Works, WALSALL, ENG. 

HYDRA alone makes 
"all-from the Mains Radio" 

tut& sANIsFAcTon y 

pse° Buy an eliminator that 
incorporates HYDRA, 
and you can be sure the 
maker "knows his job" 
—knows that HYDRA 
are the condensers that 
make ail-from•the-mains 
radio a practicable pro-
position. 

You will get smooth, 
silent current, you will 
get accuracy and above 
all you will be snrc of 
safety ji you insist upon 
seeing HYDRA conden-
sers in SOUr eliminator. 

BEFORE YOU BUY 

AN ELIMINATOR 

ASK 

0' HYDRA 
CONDENSERS?" 

Wide for names of manufacturers who 
standardise HYDRA is their Mains Units, 

MIS HOLZMAN, 37, Newman St., London, W.1 
TELEPHONE - - - MUSEUM 264e. 

EIGECT1Et 
TRUVOLT 
All Wire Resistances 

Truvolt all wire variable resist-
ances simplify the construc-
tion of H.T. eliminators. The 
contact arm glides endwise 
over the resistance wire giving 
unusually fine regulation. 
Truvolt variable resistances 
are designed for single hole 
mounting. 

There are 22 stock resistance 
s:zes each rated at 25 watts. 
Prices 12/6 each. 
Electrad also makes a range of 
air cooled fixed resistances rated 
at 25, 50 and 75 watts. 
Don't compromise with cheap imitations 

—Buy the original— 

WRITE FOR FULL DETAILS 

ADJUSTABLE 
SLIDING 
CLIP 

THE ROTHERMEL CORPORATION LTD., 
24 Maddox Street, London, W.1. 

'Phone: Mayfair 0578/9. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A IÙ 
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EVERYTHING 
zioureravantec 

ELECTRICAL  ammalmir 

YOU COULD SCE 
the NEW "OSRAM MUSIC MAGNET" you 
would realise at once what a wonderful wireless 
engineering job it is. 

Wine HOT 
WRITE for Instruction Chart which gives full 

particulars of how to 
assemble the parts, 
and results that have 
been obtained in areas 
up and down the 
country. 

PRICE 
COMPLETE 
with OSRAM 

VALVES, GECoPHONE 
components and pol-
ished heavy A., 
oak construe- ,:to 
tors' cabinet, 

The New 

MUSIC MÁGAIET 
MADE IN ENGLAND Sold by all Wireless Dealers 

eite G 4S11 mire 

1. Single tuning 
control. 

2. No changing of 
coils. 
No soldering. 

4. The simplest to 
assemble. 

5. Widest possible 
cho ce of stations. 

6. No aerial oscilla-
tion. 

The finest home con-
structors' proposition 
ever put before the 
public. 

3. 

WRITE for 
INSTRUCTION 
CHART 

SENT POST FREE 
This will tell you how to assemble the 
NEW "OSRAM MUSIC MAG-
NET." Gives details of stations 
received in areas up and down the 
country where stations have hitherto 
been difficult or impossible totunc in. 

SEND A POSTCARD TO-DAY. 

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

A17 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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DUB/IIER FOR/ 
DURABILITY ç̀N 

4 

R.C. COUPLING 
UNIT. Complete 
with Dumet. ,j/ 
ohms. 

"MM. 'Wei 

era," 

COMBINED R.C. 
COUPLING UNIT 
AND VALVE 
HOLDER. Ccin-
plate withQic 
Dumetohms 

H.F. CHOKE. Four Types 
to meet all É'resh 4/6 

li et Vet, ri!il. • ro,! II address. 

umin 
RADIO PRODUCTS 

Have tu o( Ike Booklet—" A Duldlier Condenser Co. (2925) 
Ita about a Battery." If not, ask — 4' Lid., Ducon Works, Viedoria 
your to drake for a copy. 30 t(E- Road. N. Acton, London, W.3. 

BC 252/C 

Mention of "The Wireless World," when writing lo advertisers, will ensure prompt attention. 

e 
Ili 

,e,;(c) 0,1•1E.P.bP.A.. SUPEP. ?OYER erc 
13 ,:elesa1 - •1 amp. 516 Ihnvetsal - - '015 sea. 5.6 

'ONO 'VOLT POOR VOI.,'S 

ilesttop . '‘ tow. 516 Resisten - - 05 arA1). r)j6, 

Super 1-if • - • 15 step. 516 Sue 14f • - 015 at-e9..e, 
Supet-?ower- •18 amp. 116 Supef-Periet -*N seP• J2°, 
tlype•C20,eiet '3 amp. 916 1-Nypec2oviet - '15 Oa. 91y, 
Yenteaion - '3 amp. 1%16 'Peewee - 'N5 sop. \bib 

Net-C. ÇO'it 1).\g10 I:01,0011 

MANCHESTER RADIO 
EXHIBITION, Stand 107 Gallery. 

The New Dario Valves are even better I New non-
microphonic filaments of greater strength, longer life 
and higher emission ! New bulbs together with the 
special milled base - for an easier grip! New internal 
construction 1 New low prices! Because of these im-
provements and because of these low prices Dario Valves 
have come to be known as the low-priced guaranteed 
favourites. When next yoi require a valve—change to 
Dario 

A à ID VA 1—V EIS 0 
73egi et>a,Keeia_ljeSeetion.s. 

From oar nr direct 
IMPEX ELECTRICAL, LTD., 

(Dept. C.), 538, High Road, Leytonstone, London, E .1 1. 
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eeeY:. ' OUR HIGHEST EXPECTATIONS 
.; 

‘e s OF SALES AT OLYMPIA 
WERE EXCEEDED ON THE 
1st DAY WITH THIS SET 

We are able to announce to our Northern Friends: 
This Silver Ghost wonder All Mains Set will be at 
the Manchester Radio Exhibition on Messrs. 
Houghton Butcher & Co.'s Stand No. 82, and ex-
tensions to our Factory will now enable us to cope 
with all demands. 

The SILVER 
GHOST 

ALL MAINS 

Send for 
Literature and 

the name of our 
nearest agent. 

••••••«..s 

111111•1111=IMIllti 

PRICE (Complete with Valves and Royalties). 

£27:10:0 

SCREEN GRID 

NO BATTERIES 

NO TROUBLE 

This Receiver has been specially designed to operate direct off A.C. (Alternating 
Current) Mains ; no batteries arc used, thus cutting out the trouble of charging 
accumulators and run down H.T. Batteries: moreover the receiver is far more 
power) al, resulting in additional quality of Loudspeaker reproduction. The 
circuit arrangement consists of the very latest type of High Frequency Amplifying 
Valve, ensuring long distance reception of numerous stations. 
It is absolutely safe. every precaution having been taken, and it te built to con-
form with I.E.E. Rules concerning such apparatus. 
Every component used ia individually tested and is of the highest insulation and 
quality, ensuring freedom from breakdown. 
This receiver is built into a Console Cabinet containing a Balanced Armature 
Speaker of latest design. 
The Cabinet work is massive and of the usual Lamplugh finish. 
This Receiver is capable of giving Quality Loudspeaker reception from several 
Home and Continental Stations. Must he heard to be appreciated. 

in Oak or Alahnpang. 

THE 

LAMPLUGH 
RANGE: 

Radio Gramophones 
from £35-15 

All Mains "3 " from £19-10 
The Popular " " £4-2-6 
Silver Ghost Portables and 

Transportables. 
Silver Ghost Screened Grid 
" 3," illustrated. Table 
Model - • - • £10-10 

Reproducers - from £2-15 

•••••....•••• .....!•••••,•••• 

LAMPLUGH QUALITY-BUILT RECEIVERS 
S. A. LAMPLUGH LTD., Dept WW, 

Kings Road, Tyseley, Birmingham. 

 ..aiesaaot   •••••••••••  

A19 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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i Kill I 
M*P.A RESEARCH DEPART-
MENT OFFERS YOU THESE 
I NEW M*P.A, SPEAKERS. 
SCIENTIFIC MASTERPIECES I 
EACH ONE A TRIUMPH OF 
GOOD LOOKS, TONALA9 
PERFECTION ND VALUE 1,9 

-'HEAR AND COMPARE? 

.J 

THE NEW M.P.A. 
POPULAR CABINET 
ANOTHER EXAMPLE OF M.P.A. 
VALUE! An attractive speaker with 
a first rate performance. Yet low in 
cost! Like the Popular Plaque, it has 
the unique Mark VL movement. ex-
tremely sensitive. Splendid repro. 
duction. Exceptionally wide range. 
Handsome polished oak C2 biner. Box 
resonance eliminated. Hear 
it and you'll buy it! Price W 

Mahogany Cabinet 47/6 

THE NEW M.P.A. 
POPULAR 
PLAQUE 

A BETTER INSTRUMENT THAN 
EVER BEFORE --and AT A 1.0WIR 
PRICE! Fitted with the wonderful 
new Mark VI unit; with new robust 
protecting grille a. back; mounted ott 
wooden base. Remarkably sensitive, 
clear and loud! Even response over 
wide range of frequencies, attractive 
mahogany or oak finish. IlliStm  
And look at the price! .‘• 

Don't forget also to hear the .4. 
P.' new Murk VI Speaker Unit. P‘ 

It is 0•11• 1216, chassi. with 14" 
wood baffle and 9" cone costs 
W.: full mounting instructions 

creeieen. 

THE NEW M.P.A, 
MOVING COIL 
SPEAKER 

SEE AND HEAR THIS AMAZIN/1 
NEW SPEAKER! Whatever price 
you are prepared to pay , you will not 
Fet anything better! Here indeed it 
Hearing that is almost seeing!" 

Built on entirely new principles 
Permanent magnet. No separate 
enercisin,.. current required. Patent 
baffling system eliminates box resort. 
ances. Glorious tone Dignified 
desien in polished oak A delight 
for the eye and the 15 
ear! Complete Z GNS4 

Unit only on base, 12 Orbs. 

• •••••.. • B...., • -mi.. • • v•••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••,••••••••••••••••••••••r 

MANCHESTER 
RADIO 

EXHIBITION 

Stands 21 & 22 
and De owns tration 
Room 49, Li verpool 

Road. 

Mention 

rn 
Hearing 

Almost &Whig 

M.P.A. products 
above £5 may be 
purchased on 
deferred terms. 
M. P . A . Wireless 
Ltd., Dept. 2, 
Radio Works, 
High Rood, Chis-
wick, London, W.4 

of " 2 he Wireless World," when writing 

  TANNOY 9IMIMMIMIM 

MAINS UNITS 

_ ;.. 

'b./cat—feet 

( 

t} :1) e 
.,1 JÇ Saa„. 

e. vs, s, • n't • 

• 

Yog ve seen them at the Show—now buy one I 
me ' MASTER' units for H.T. & L.T. supply— 
make use of your electric mains! 

Cheaper than dry batteries and very much more 
efficient—no hum, no trouble. 

Components from £2 7 6 
Complete Units „ £2 12 6 
Combined Units „ £5 12 6 (complete) 

'Phone or write for particulars. 

Tulsemere Manufacturing Co., 
Dalton St., West Norwood, S.E.27. ( Phone: Str. 6731. 

PRICE 

30/-

A GOOD INVESTMENT 
Quickly pays for itself in saving of records, The 
only carrier which ensures true radial tracking. 

Write for full particulars to 

ROBINSON & HANDS ELEC. CO., LTD., 
BARWICK STREET, BIRMINGHAM. 

to advertisers, will ensure prompt attention. A20 



J .B . are producing three new 
Thumb Control Models this season. 
The Vernier type shown here has 
a second thumb rim to attach to 
Vernier Control Spindle, and may 
be used with any J.B. Slow Motion 
Condenser. 

J.B. THUMB CONTROL. 

Single Thumb Type 4/6 
Vernier Thumb Type 6/ 
Dual Thumb Type S 6 

This illustration shows the aluminium 

anti-capacity screen as supplied with 

all Thumb Control Models. 

Arloertiscornt of Jackson Brothers, 72, St Thomas' Street, London, S.E I 111:!chow 'lop 1837 
Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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The &G.». Radiogramophone. 
An entirely new six - valve instrunnini 
giving the highest possible quality tor 
both radio and record, with ample volume, 
incorporating the latest design of moving 
coil speaker, operates entirely from 
electric mains, A.C. any voltage, or D.C. 
200 volts or over. £75 . O. O in oak. 
£80 Mahogany. 

The R.G.D. Mov-
ing Coil Loud-
speaker finished 
in Walnut, Oak 
or Mahogany 
3 ft. 6 ins. high 
2 ft. 6 ins. wide— 
an exceptionally 
High-class Instru-
ment for D.C. 
mains. 

£20 

Can be supplied 
with equipment 
for A.C. maims. 

Thousands of visitors to Olympia crowded our stand to hear 
this Speaker, and all orders from now will be dealt with 
in rotation. 

A Coil Drive Speaker, £20 Complete 
in this Hanilsoni3 Case. 

Literature on application. 

The RADIO GRAMOPHONE DEVELOPMENT Co., 
ST. PETER'S PLACE, BROAD ST., BIRMINGHAM. 

WHYbe disappointed •You can have your new set or loud speaker, 
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TELEVISION. 

r iHE past week has seen the inauguration of experi-i  
mental transmissions of the Baird system of 
television from the B.B.C. London station, 2LO, 

but the number of people who are the wiser. now that 
these transmissions have begun is very limited indeed, 
and the whole position appears to us to be so absurd 
that we wonder whether the inauguration of these ex-
periments. is really intended to be taken seriously or 
not. Those who have witnessed Baird television demon-
strations in the past will know that only two or three 
people can " look in" at a time to one instrument, 
and there are, we understand, at the very most half a 
dozen instruments set up in this country to receive the 
B.B.C. transmissions. Add to this the fact that the 
transmissions are being conducted at II o'clock in the 
forenoon—a time when very few of those likely to be 
interested in the development of television are able to 
avail themselves of the transmissions—and we have 
altogether a collection of very good reasons why tele-

A 25 

vision is not likely to make much progress in this 
country at present. 
The Baird Company are not at present undertaking 

to manufacture television receiving sets; their object 
appears to be to endeavour to establish a patent situation 
under which they license radio manufacturers generally 
and draw royalties on every receiver sold. This is no 
doubt a policy which it is thought will, in the end, be 
to the advantage of the Baird Television Company's 
shareholders, but in the meantime manufacturers are, 
quite naturally, in no hurry to sign a licensing agree-
ment which will presumably tie them up to paying 
royalties over a period, whether or not they may be 
dependent on Baird patents in the manufacture of 
receivers. The only way in which we can foresee success 
attending the efforts to launch television is if these efforts 
are wholehearted, and there is a genuine endeavour 
made to rouse enthusiasm on all sides. The Baird 
Company will gain nothing by stifling the project at the 
outset because they desire to guarantee their own par-
ticipation in the financial gain which may accrue, 
neither can we expect any headway to be made so long 
as the B.B.C. conduct the experimental transmissions 
at a time when the amateurs and experimenters who are 
most likely to provide the enthusiasm needed to carry 
the thing through are unable to participate in the tests. 
It would be far better that the transmissions, or .at least 
some part of the transmissions, should take place in 
the evenings or over week-ends, for that is the only 
way in which publicity amongst enthusiasts can be 
attained and when it will become possible for them to 
co-operate in the experimental transmissions and probe 
the possibilities of the system. 

00 00 

OLYMPIA SHOW COMPETITION. 

A
T the time of writing, a few days still remain 
before the entry forms for The Wireless World 
Olympia Show Competition are due to be re-

ceived, but already a large number of early entries are 
reaching us. We anticipate that it will not be possible 
to announce the result of the ballot for two or three 
weeks, owing to the time required in the task of sorting 
out the votes and ascertaining the winners in each 
class. 

Meanwhile, we hope that every reader has partici-
pated in the ballot by completing an entry form to 
send us. As soon as results are known they will be 
announced in The Wireless World, and the prizes will 
be awarded, whilst the winning apparatus' will 1.2 re-
viewed in the pages of this journal. 
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TRANthelITTI NG ON 
ULTRA-11-10kT 
WAVgi 

By R. L. SMITH=ROSE, D.Sc., Ph.D., 
A.M.I.E.E., and I. S. McPETRIE, B.Sc. 

Experimental Transmitting Apparatus 

ALTHOUGH it has been possible for some time 
past to generate on a laboratory scale oscillations 
of a frequency corresponding to wavelengths 

below ro metres, the introduction of such wavelengths 
into commercial communication is taking place very 
slowly. This is partly due to difficulties in the technique 
of generation with appreciable power and the construc-
tion of sufficiently sensitive receivers, and partly to the 
very limited range which can be obtained in the trans-
mission of such waves directly along the ground. Com-

munication over anything 
but the shortest distances 
must therefore take place 
by means of waves trans-
mitted through the atmo-
sphere, and although this 
has been stated at times 
to be impossible a small 
amount of evidence to the 
contrary is now becoming 
available. With a view to 
assisting those readers who 
may care to experiment 
on the ultra-short va ve-
bands, this article contains 
a brief description of 

some experimental transmitting apparatus which has 
been constructed and made to work; a further article 
describing a simple receiver for such short wavelengths 
will, it is hoped, be published later. 

It may be said at the beginning that very few, if 
any, new principles have to be learnt and followed in 
the construction of short-wave apparatus, provided 
that due allowance is made for the change of frequency 
in regard to the effect of reactances, mutual couplings, 
etc. It has to be realised, for instance, that at a fre-
quency of ioo million cycles per second, the reactance 
of a straight piece of No. 47 S.W.G. Eureka wire may 
be much more important than its ohmic resistance, and 
that when a straight wire is arranged in the form of an 
aerial and is tuned to the working frequency the 
radiation resistance is usually the predominating factor 
which limits the current flowing in the aerial. 

In the design of a valve transmitter it is natural to 
give early consideration to the actual type of oscillating 

Fig. IL—Circuit diagram 
of single-valve oscillator 
for very short wavelengths. 
The D.C.supply connections 
are omitted for simplicity. 

for Wavelengths below 10 Metres. 

valve circuit which it is proposed to employ. In a 
more comprehensive paper published in the current 
number of Experimental Wireless a somewhat detailed 
study is given of the various sorts of circuit of both 
the one-valve and two-valve type, with a discussion 
of their relative suitability for work at extremely high 
frequencies. One of the most important precautions to 
be taken in the construction of short-wave transmitters 
is to ensure that the coupling via the inter-electrode 
capacities of the valve is assisting the coupling due 

Fig. 2.—Single--‘alve transmitter for wavelengths down to 5 
metres, employing a I00-watt valve in the circuit of Fig. 1. 

A 26 
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Fig. 3.—Circuit arrangement of 
two-vahe oscillator showing 
its derh ation from the series-
fed Hartley circuit of Fig. 1. 

Transmitting on Ultra-short Waves.— 
to any mutual inductance whether stray or intentional. 
Many layouts of an otherwise useful circuit will not 
oscillate for the sole reason that these couplings are 
opposing each other. 

A Single-valve Transmitter. 

A most useful single-valve circuit for short-wave 
working is that sometimes known as the series-fed 
Hartley circuit illustrated in Fig. 1. Before attempting 
the construction of a transmitter based on this circuit 
it is important to get a clear idea of the magnitudes of 
inductance and capacity which are available for work 
on the wavelengths in question. To crystallise the 
reader's ideas it may be stated that a single turn loop 
of thick copper wire about rzin. diameter has an induc-
tance of less than one microhenry, and that this re-
quires only 36 micro-microfarads of capacity to tune it to 
a wavelength of io metres,. or 9 micro-microfarads to 
tune to 5 metres. There is, therefore, not much to spare 

in the matter of induc-
tance and capacity, and 
every effort must be made 
to keep the dimensions of 
the subsidiary portions of 
the valve circuit as small 
as possible in order that 
the bulk of the small in-
ductance and capacity 
available may be in the 
main oscillatory circuit. 

Reverting to the cir-
cuit diagram given in 
Fig. 1, it is to be observed 
that a centre tapping 
point is required on the 

inductance loop. While this may be made at the 
top of a single turn loop it is usually more con-
venient to use a two-turn loop in order to bring 
the tapping to the bottom of the coil where connection 
has to be made to its ends. In order to cover different 
ranges of wavelength it is convenient to mount these 
two-turn coils on • small insulating blocks with three 
pins giving connections to the ends and centre of the 
coil. A single-valve transmitter employing a zoo-
watt valve in a circuit arrangement similar to that of 
Fig. I is shown in the photograph in Fig. 2. The 
transmitter is mounted on a panel of American white-
wood, which material has a very low dielectric loss 
when kept dry. The main inductance is the two-turn 
loop to be seen in front of the valve. This is formed 
of No. 14 S.W.G. copper wire into a coil zlin. in 
diameter, mounted on an ebonite block with the neces-
sary three-pin connection. This coil is mounted 
directly on its tuning condenser, which contains two 
moving and three fixed plates as shown, and has a 
capacity of about 20 micro-microfarads. It will be 
noticed that an extended control handle is provided 
for this condenser in order to minimise hand capacity 
effects when tuning. The larger variable condenser 
seen to the left of the photograph is used for variable 
retroaction. As shown, this condenser is unnecessarily 
large and its capacity, while not being very critical, 
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Fig. 4.—Two-valve 200-watt transmitter, wavelength 5 to 30 
metres, using the circuit of Fig. 3. 

need only have a maximum value of zoo micro-micro-
farads. The two-turn coil mounted horizontally beneath 
the valve formed, with the variable condenser below 
it, a rejector circuit in series with the grid leak. This. 
was originally inserted as a means of ensuring that the 
self-capacity of the grid leak itself did not cause diffi-
culties, but later experience has proved that it is 
difficult to use it effectively owing to the fact that it 
provides another circuit to tune, and that it is more 
convenient and practically as effective to do without 
it or replace it by a choke coil. Owing to the symmetry 
of the circuit the positive H.T. supply lead does not 

really demand the inser-
tion of a radio-frequency 
choke coil, but this and 
most other arrangements 
can be used more effec-
tively on the shortest 
wavelengths when such a 
choke is. used. Very little 
knowledge is available as 
to the behaviour of chokes 
at very high frequencies. 
A useful design, as shown 
in Fig. 2, consists of from 
zoo to 150 turns of No. 
47 S.W.G. copper wire 
wound at uniform spacing 
on a three inch former 
of ebonite of American 
whitewood one inch in 
diameter. 

Fig. 5.—Diagram showing 
the use of phasing coils in 
an aerial two vravelen gths 
long to give maxim um 
radiation in a horizontal 

plane. 
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Transmitting on Ultra-short Waves.—' 
A single-valve transmitter constructed on the above 

lines with care taken to ensure that all dimensions 
between the valve and the tuned oscillatory circuit 
are as short as possible can be operated successfully 
at wavelengths down to 4 metres. With limited high-
tension voltage increased output may be obtained by 
using two valves in parallel, but the two valves chosen 
must have closely similar characteristics. A more 
efficient method of connecting two valves to one oscil-
latory circuit is shown in Fig. 3, which is one of the 
circuits described by Eccles several years ago. In 
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GROUND  
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Fig. 6.—Inductive coupling to hall-wavelength ungrounded aerial. 

this diagram the solid line represents the series-fed 
Hartley circuit as used in the transmitter described 
above. The broken line shows the manner in which 
the second valve is connected. It will be seen that 
this circuit is really a double series-fed Hartley cir-
cuit, the two valves of which supply the oscillatory 
circuit alternatively. Each valve in such a trans-
mitter may be tested individually under working con-
' ditions by converting the. oscillator in succession into 
its two constituent single-valve circuits, and testing each 
in turn. Some readers may prefer to consider the two-
valve circuit as one, operating on the familiar " push-
pull " principle, with variable capacity coupling be-
tween the anode and grid coils. 

200 Watt Transmitter. 

• A short-wave transmitter of 200 watts input designed 
to work on wavelengths between 5 and 30 metres with 
the circuit arrangement of Fig. 3 is illustrated in the 
photograph, Fig. 4. The whole of the transmitter, less 
the direct-current supplies, is mounted on an American 
whitewood panel as shown. The valves are placed on 
opposite sides of the panel in order to shorten, as much 
as possible, the leads between them. Although the anode 
current is really fed in at a constant potential point 
of the oscillatory circuit it is desirable to insert choke. 
coils in the high-tension supply leads in order to ensure 
that no high-frequency power loss occurs in these leads. 
Various sizes of condenser have been tried for coupling 
the anode of one valve to the grid of the other, and 
the most suitable has been found to be a variable con-
denser having a maximum capacity of about 50 micro-
microfarads. The main tuning condenser should pre-
ferably have a somewhat smaller capacity. 
The coils forming the inductance for such a trans-

mitter may be constructed either of copper rod about 
¡in, diameter, or of aluminium tube of a larger size. 

The dimensions of the coils are so small that the ohknic 
resistance is not very important, but it is desirable to 
have a substantial size of conductor in order to secure 
rigidity, and so avoid slight changes in wavelength due 
to vibration. The variable condensers employed may 
be constructed conveniently from the standard low-loss 
transmitting type with some of the plates removed and 
additional spacing washers inserted. Every effort 
should be made to obtain a very low minimum capa-
city, if the shortest wavelengths are aimed at. 
A similar type of transmitter', employing two 250-

watt valves will be found described and illustrated in 
the paper published in Experimental Wireless referred 
to above. It may also be recalled that a portable 
transmitter employing two valves arranged in the push-
pull connection of Fig. 3 was described in The Wire-
less World about a year ago.' In this case, however, 
the minimum wavelength was about 30 metres, and two 
L.S.5A valves were employed, capable of handling a 
power input of 20 watts. 

Valve Requirements for Transmitters. 

Valves intended to deal with power at very high fre-
• quencies must have special design features not essential 
for those working at lower frequencies. The first feature 
desired is low self capacity and mutual capacity of the 
electrodes. This means that the leads to the electrodes 
should be brought out of the glass envelope as far as 
possible from one another. This separation of the leads, 
however, is limited by the inherent increase in induc-
tance due to their greater length. 

Several years ago Franklin drew attention to lie 
possibility of the glass envelope melting as a result of 
the heat generated by eddy currents in metallic deposits 
which occur on the inside of the glass during evacuation 
of the valve. In certain types of transmitting valves 
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7.—Inductive coupling to ¡rounded quarter-wave aerial. 

it has been customary to use copper foil screens on the 
outside of the envelope to avoid breakdown from this 
cause. Large dielectric losses may also be experienced 
in those portions of the glass which lie within the high 
frequency field between the gr,id anode. The envelope 
should, therefore, be of as great dimensions as is coni-
sistent with short leads from the electrodes. The neck 
of an ordinary transmitting valve is in a concentrated 
part of the field and punctures were very common at 
this point when valves were first used on short wave+ 
lengths. The field may be reduced by continuing the 
grid mesh beyond the ends of the anode. This con. 
struction concentrates the radio-frequency field between 
the grid and anode, and so reduces that which reaches 

3 The Wed«, World, October 10th, 1928, page 501. 

A 28 



Fig. 8.—Circuit diagram of 
an alternative push-pull 
oscillator employing tuned 
circuits in both anode and 
. grid circuits. 
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Transmitting on Ultra-short Waves.— 
the glass walls of the valve. It is also advisable to 
thicken the leads to the electrodes at the places where 
they enter the glass. 

Aerials and Signalling Arrangements. 

The portable transmitter referred to above was con-
nected to a short aerial through a variable coupling 
condenser from one end of the oscillatory circuit, an 
earth connection being taken to the centre point of the 
inductance, at which point the high-tension direct cur-
rent is also supplied to the circuit. While this method 
may still be employed for wavelengths below 30 metres, 

it is found that when the 
wavelength is less than to 
metres only a very short 
aerial is available if the 
difficulties of phasing in al-
ternate half wavelengths 
are to be avoided. For 
example, on a wavelength 
of 5 metres a 3oft. aerial 
is about two wavelengths 
long, and the distribution 
of current therein will be 
as shown in the left-hand 
side of Fig. 5, where the 
distance of the wavy line 
from the vertical line indi-
cates the magnitude of the 

current, and the shading and the side of the aerial 
on which it is placed indicates the direction of this 
current. It is seen from this diagram that there are two 
equal loops of current of each of the two opposite 
directions, and there will thus be no field due to the 
whole current in a direction perpendicular to the aerial. 
From this it iesults that there will be no radiation from 
such an aerial in the horizontal plane, although there 
will be some radiation in other directions. By inserting 
suitable inductances in the aerial the distribution of 
current in successive portions of the aerial may be 
altered as indicated in the right-hand diagram of Fig. 5. 
It is now seen that throughout the length of the aerial 
the currents are all in the same direction, and will 
thus assist each other in producing strong radiation in 
the horizontal plane. This is the method successfully 
employed at the Marconi beam stations, where aerials 
of several half-wavelengths in height are employed. 

In order to avoid the complications arising from the 
use of phasing cods in the above manner it is con-
venient in experimental work on very short waves to 
employ short, straight aerials the length of which 
corresponds to either a half or a quarter of the work-
ing wavelength. In the former case the aerial should 
be supported at a suitable distance above the ground, 
the ends being insulated, since these are the points 
of high potential variations. The aerial may be ener-
gised by inductively coupling the oscillator to a point 
near its centre, as indicated in Fig. 6. In the case 
of the quarter-wave antenna, this should be connected 
either to earth or to a suitable counterpoise at its lower 
end, at which point the maximum current will be ob-
tained (Fig. 7). For efficient radiation on very short 
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wavelengths the antenna should be situated in as open 
a space as possible. In the radiated field objects act 
as reflectors when their linear dimensions are comparable 
with the working wavelength. The buildings associated 
with a short-wave station are usually such that they give 
rise to an appreciable amount of scattering and loss. 
The only method of diminishing the loss of useful radia- _ 
tion in this manner is to place the aerial at some dis-
tance, two or three wavelengths, from any buildings and 
supply energy to it from the transmitter by means of 
a transmission line. Such a line may be formed either 
of a pair of straight, parallel Lecher wires, or of a twin 
conductor comprising an inner wire surrounded 
by a concentric metallic sheath. In either case 
the line should be such that it has maximum current 
loops at each end, which is obtained when the length 
of the line is an integral number of half wavelengths. A 
line of fixed length may, however, be effectively varied 
by tuning it with variable condensers at one or both 
ends, as indicated in Figs. 6 and 7, which show the 
principles of feeding half- and quarter-wave aerials 
through transmission lines, A Lecher wire transmission 
line may be conveniently formed of two copper wires 
of about No. 16 or 18 S.W.G. stretched parallel at three 
or four inches apart, and at a distance of at least a foot 
from all other bodies except their supports. The wires 
are short-circuited at each end and adjusted either by 
length or by varying the condenser to obtain maximum 
current at each end. 
A half-wave antenna may conveniently consist pf two 

telescopic brass or aluminium tubes supported at the 
centre. This antenna is tuned by altering its length, the 
current being observed on a suitable thermal ammeter 
inserted at its middle point where the current is a maxi-
mum. Owing to the fact that the radiation resistance of 
a half-wave antenna is in 
the neighbourhood of 8o 
ohms, the actual ohmic re--
sistance of the antenna, 
including the ammeter, is 
not of serious importance. 
In a recent experiment the 
replacement of an antenna 
of ¡in, brass tube by a 
No. 30 S.W.G. Eureka 
wire only reduced the cur-
rent by 30 per cent. On 
account of this high effec-
tive resistance the tuning 
of a half-wave antenna is 
not very sharp. Since, 
however, the radiation re-
sistance is the predomin-
ating factor limiting the 
current, the efficiency of 
such an aerial is very high, and practically all the energy 
supplied to it is converted into useful radiation. 
The variable condensers in the Lecher wires form a 

useful method of altering the current in the aerial with-
out disturbing the balance between the two valves of the 
oscillator. The Lecher wires are useful in addition for 
measuring the wavelength, which can be carried out 
approximately by running a shorting wire bridge along 

Fig. 9.—Cireuit of Fig. 
with the coupling con-
densers omitted. The 
necessary coupling is ob-
tained by the mutual in-
ductance of the tuned 

circuits. 
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the wires. This alters the current in the aerial except 
when the bridge is at a potential node on the wires. 
The positions of consecutive potential nodes are one 
half-wavelength apart, and can be determined to within 
about i cm. An alternative method of locating these 
potential nodes is to bridge the wires with a small 
thermo-galvanometer to determine the positions of 
maximum current. In either case these positions can 
be determined with fair accuracy, since at the points 
in question there are practically no radio frequency 
potentials, and body capacities will therefore have little 

Fig. 10.—Two-valve otcillator using the circuit of Fig. 9 and 
operating on a wavelength of 1.8 metres. 

effect. The whole Lecher wire system should, how-
ever, be erected as far as possible from all other bodies 
in order to avoid spurious effects due to the proximity 

. of these at potential antinodes on the wires. 
Signalling. 

Signalling with low-power short-wave transmitters 
may be carried out by using a suitable key in the high-
tension supply as with the portable set already referred 
to, or by short circuiting a small coil placed near the 
tuned oscillatory circuit. The tuning of a receiver at 
wavelengths of the order of 5 metres is so sharp that 
• the change in the frequency of the transmission brought 
about by the latter method is sufficient for the signal 
to become inaudible in the receiver when the coil, 
coupled to the tuned circuit, is short-circuited. An 
alternative method of keying for signalling purposes is 
to attach one terminal of à transmitting key to one 
wire of the Lecher system, and simply to operate the key 
by means of a long handle. The closing of the key 
éontacts adds a small lumped capacity to the Lecher 
wires, which is sufficient to change the heterodyne note 
in the receiver. Keying by this method produces ex-
tremely clear signals and does not alter the load on 
the transmitter to any appreciable extent. 

OCTOBER 9th, i929. 

An Oscillator for Extremely Short Waves. 

In. the two-valve " push-pull " circuit described 
above, and illustrated in Fig. 3, grid leaks R„ 122 were 
employed to fix the D.C. potentials of the two grids. 
A suitable value for the resistance of these leaks has 
been found to be 0.5 megohm, although this value is 
not so important as the self-capacity, which should, 
naturally, be kept as low as possible. It has 
been found that for low-power work leaks of the 
deposited metallic-film type are suitable. A consider-
ation of Fig. 3 will show that the circuit will oscillate 
just as well if the grid leaks are replaced by any cir-
cuit which has a high impedance at the frequency of 
the oscillator. For example, R„ R, may be replaced 
by chokes, the D.C. potential of the grids being fixed 
by a suitable resistance in the common lead from the 
filament to the common point. Another method of hav-
ing a high impedance between the two grids is to re-
place 12, and R, by a tuned circuit, as shown in Fig. 8, 
which is another of the two-valve balanced circuits first 
described by Eccles and Jordan. The connection to 
the filament, in this case, is made to the middle point 
of the inductance. Suitable choke coils may be of the 
single-layer solenoid type described above in connection 
with the circuit details relating to Fig. 2. 

In the double-valve oscillator of Fig. 3 the condensers 
C, and C., act as retroaction condensers from the anode 
of one valve to the grid of the other. In the circuit 
in Fig. 8, however, these condensers are not required, 
as the mutual inductance between the anode and grid 
coils may be made to provide the necessary retro. 
action. The diagram of such a circuit is given in. 
Fig. 9. This type of oscillator has the disadvantage that 
there are two circuits to tune, and that it is difficult 
to vary the coupling between the grid and anode coils 
when working on very short wavelengths. At very 
high frequencies the electrostatic coupling between the 
grid and anode coils may become important, and this 
coupling is of opposite sign to that intentionally intro-
duced by the magnetic induction. With the two-valve 
oscillator using the circuit shown in Fig. 9 it has been 
found possible to obtain oscillations at various wave-
lengths down to a lower limit at about 1.5 metres. This 
limit is really set by the dimensions of the valves and 
the time taken by the electrons to travel from filament 
to anode inside the valve. Fig. Io shows a view of a 
two-valve oscillator which operates on a wavelength 
of 1.8 metres. Two short-path receiving valves are 
mounted on low capacity holders " back-to-back." The 
inductances are formed of loops of No. 16 S.W.G. 
copper wire about 2in. in diameter, and all subsidiary 
connecting wires are reduced in length to the mini-
mum, and no tuning condensers are used. 
The high tension feed is through a piece of No. 47 

S.W.G. Eureka wire which acts as a choke and fuse 
combined. A choke coil is included in the grid lead, 
while a condenser of o.oi microfarad capacity is 
provided. . 

It is, of course, very* difficult to obtain any appre-
ciable output from stich oscillators, and when an at-
tempt is made to increase the power by the use of larger 
valves it is usually found that the minimum wavelength 
attainable increases. 
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W HAT is a " Kit " set? Strict-
ly speaking, this description 
should be applied only to 

complete sets of parts for receiver 
construction, but it has, very conve-
niently, been extended to cover cir-
cuit arrangements sponsored by 
various manufacturers who, although 
they issue descriptive literature, do 
not supply all the necessary compon-
- ents. This scheme offers what is, in 
some cases, an important advantage; 
existing pieces of apparatus in the 
possession of the constructor may be 
used. 

Indications are not lacking that the 
building of sets in this way, involv-
ing as it does nothing beyond the as-
sembly and wiring of a few readily 

Brown three-valve set, complete with 
loud speaker. 
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obtainable parts, is increasingly 
popular, and the Olympia Exhibition 
showed that an infinitely greater di-
versity of kits are now available than 
at any previous time. Last season's 
sets have undergone modifications in 

Non-reversible mountings for inter-
changeable coils in the Brown receivers. 

much the same way as have complete 
commercial receivers, and there has 
been a distinct tendency to improve 
their performance, to simplify their 
operation, and to render their con-
struction even easier than previously. 
With one or two exceptions, all the 

sets offered are three-valve H.F.-
det. -L . F. combinations; indeed, it 
is becoming more and more apparent 
that this excellent circuit arrange-
ment is regarded as a standard one 
for meeting average requirements. 
Perhaps the most striking innovation 
is the introduction of kits for A.C. 
mains operation—not simply ordin-
ary battery sets arranged to be more 
or less capable of working with an 
H.T. eliminator, but receivers de-

Constructors' Receivers 

Seen 

at 

Olympia. 

signed specifically for this form of 
supply for their filament and anode 
circuits. 
The purpose of this article is briefly 

to describe the principal features of 
sets that are either entirely new 
this autumn or that have undergone 
considerable modification, and no at-
tempt will be made to treat anything 
but the main features of the various 
designs: detailed descriptions and 
test reports will, no doubt, in most 
cases, come at a later date. 
The Brown sets, recently intro-

duced by the well-known firm of loud 
speaker manufacturers, are typical 
of present-day tendencies in several 
respects. Four distinct models are 
available; two for battery feed and 
two for mains supply. Each type is 

Ito 

Interior view of Brown kit set, showing 
how batteries are mounted behind the 

loud speaker. 



404 

The New Kit Sets.— 

available with or without a built-in 
cone loud speaker. In every case 
there is ample room inside the con-
taining cabinet for batteries or mains 
unit. The circuit arrangement em-
bodies a single H.F. amplifying 
stage (screen-grid valve), grid detec-
tor, and an output valve coupled by 
means of a Brown Type A low-fre-
quency transformer. Reaction is pro-
vided, and the tuning condensers are 
controlled by edgewise dials. 

Interchangeable coils, wound on 
large ribbed bakelite formers, are 
used. These coils are provided with 

a particularly good form of bayonet 
catch mounting, of which the studs 
look as if they should be entirely free 
from that annoying form of trouble 
due to intermittent contact. The 
aerial-grid coils have three separate 
aerial tappings, brought out to soc-
kets mounted on the former itself in 
such a way that an adjustment of 
coupling may readily be made to 
suit varying needs in the matter of 
selectivity. It should be added that 
the coil mountings are so arranged 
that they cannot possibly be inserted 
incorrectly in their holders. 
The new " Bollplione " kit sets 

are supplied with bakelite panels, into 
which are moulded the necessary 
holes for securing the various com-
ponents. The " Nightingale Three" 
is a detector-2-L.F. receiver with 
transformer coupling, while the 
" Screened Grid Three" embodies 
an H.F.-det.-L.F. circuit. The dual 
range coils used have built in 
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switches operated through rods pro-
jecting through the panel. 

A New Departure. 

The " 1930 Cossor Melody Maker" 
has been completely redesigned, and 
bears but little resemblance to its pro-
totype. It will be generally agreed 
that the majority of home construc-
tors' difficulties are in some way as-
sociated with the H.F. stage; here a 
bold attempt has been made to re-
move possible causes of trouble by 
supplying all the apparatus asso-
ciated with this part of the receiver 
— coils, tuning condensers, reaction 

Rear view of the 1930 Cossor Melody 
Maker (battery model) removed from Its 
containing cabinet. Note the screened 

H.F. unit. 

condenser, wave-range switch, etc. 
-as a complete manufactured and 

wired unit, contained in a two-com-
partment screening box for mounting 

- 

The Cossor A.C. model, showing mains 
unit and spring strip connector for the 

H.F. vahe anode. 
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inside the cabinet. Advantage has 
been taken of the fact that this me-
thod of construction lends itself to 
et ganging " of the two tuned cir-
cuits, and consequently we find that 
they are controlled by a single knob. 
The circuit arrangement embodies 

the conventional H.F.-clet.-L.F. 
combination, but double - wound 
transformers are used as H.F. coup-
lings. As the H.F. unit is ready 
wired when purchased, it will be ap-
preciated that the work remaining 
for the home constructor is consider-
ably lightened, and is still further 
simplified by the provision of such 
refinements as a spring connector for 
the H.F. valve anode terminal and 
an aerial series condenser moulded 
into the terminal strip. Waveband 
changing is effected by a three-posi-
tion switch which also controls the 
filaments. 
Another distinct model for A.C. 

mains operation is supplied; it dif-
fers from the battery set only in de-
tails, and includes a factory-made 
power unit which fits the space in-
side the cabinet occupied normally 
by the H.T. battery. Directly 
heated A.C. valves are used in this 
set. 

Ferranti Sets. 

The Ferranti " Screened Grid 
Three " has been modified in details, 
and now includes a volume-control 
resistance connected across the pri-
mary of the L.F. transformer: 
separate decoupling resistances and 
condensers have been replaced by 
the new anode feed units, in which 
the two components are combined. 
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Tuning condensers of 0.0005 mfd. 
are now used. 

Reduction gear drive for the ganged 
tuning condensers of the new Cossor kit 
set. A system of friction wheels operating 

on a metal arc is employed. 

A new kit set, with one H.F. 
stage and anode bend detection fol-
lowed by two L.F. amplifiers with 
push-pull output has been intro-
duced. A pick-up jack is fitted, 
with contacts so arranged that in-
sertion of the plug will switch off the 
H.F. valve filament, insert the pick-
up in the detector grid circuit, and 
also short-circuit one of two feed re-
sistances connected in series with the 
detector anode, thus increasing its 
H.T. supply voltage, and conse-
quently making this valve act as an 
amplifier without alteration of its 
grid bias. 

Since it was reviewed in these 
columns, the Formo " S.G.3 " has 
not been altered to any extent, 
although a minor improvement has 
been effected by fitting tuning dials 
of a new pattern. 

The Lewcos " Chassis." 

The Lewcos " Kit Assembly " is 
so nearly a complete receiver in it-
self that it might perhaps be des-
cribed as a chassis rather than as a 
kit. With the exception of three 
variable condensers and an on-off 
switch, it comprises all the compo-
nents of a conventional H.F.-det.-
L.F. receiver. All these parts are 
mounted on a bakelite base, and are 
completely wired. Transformer coup-
ling is used for both H.F. and L.F. 
stages. By fitting sockets for indirect-
ly heated valves and a link for mak-
ing the necessary alteration to the 
heater or filament circuit, the set is 
made suitable for either battery or 
A.C. mains operation. 
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An unusual method of waveband 
changing is used in the Lewcos set; 
the blocks carrying the aerial-grid 
and intervalve coupling coil assem-
blies are mounted in guides so that 
they can be moved bodily by means 
of push-rods: the connections of the 
coils are changed through contacts 
mounted on the underside of the 
movable bases. 

A Kit Set Brought Up to Date. 

The Lissen H.F.-det.-L.F. set is 
substantially unchanged, but provi-
sion is now made for operating it in 
conjunction with A.C. or D.C. high-
tension supply units which may be 
mounted inside the cabinet. A re-
vised model for frame aerial oper-
ation has been introduced; a special 
cabinet, with a frame built into its 
lid, is supplied, and more complete 
screening for the H.F. valve plate 
circuit components is provided. A 
short-wave kit set is another new 
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The new Lotus kit sets, supplied in 
forms suitable for both battery and 
A.C. mains feed, have several inter-

A Lassa short—wave coil. 

esting features. Both models are 
similar and embody the conventional 
circuit: they are assembled on a 
metal chassis with transverse and 
lateral screens on which many of the 

Interior view of the Lotus kit set (battery model) showing arrangement of semi— 
ganged tuning condensers. 

production, for which a series of spe-
cial coils, a choke and short-wave 
tuning condenser have been de-
signed. The set, which covers all 
wavelengths between ro and zoo 
metres, comprises a reacting detector 
followed by two L.F. stages. 

principal components are mounted in 
the factory before the kits are dis-
patched. 

Dual-range coils with built - in 
switches are employed these 
switches are " ganged," and are 
operated through a knob projecting 
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through the side of the cabinet. It 
is observed that decoupling is pro-
vided. There is space for batteries 
or mains unit on the base-board at 
the back of the cabinet, behind the 
lateral screen. 
Volume control, in the case of the 

battery set, is effected through a 
• rheostat in the H.F. valve filament 
circuit, while in the A.C. set a poten-
tiometer feed for the screening grid 
serves a similar purpose. Indirectly 
heated valves are used in the latter 
receiver. 

In both models provision is made 
for using a gramophone pick-up and 
the edgewise condenser dials are 
mounted side by side so that they 
can readily be rotated together, thus 
providing simultaneous tuning of the 
two circuits over parts of the scale. 

An Entirely New Range. 

Mullard kit sets for this season are 
entirely new. The first is the " Or-
gola Three," with a tuned grid H.F. 
amplifier and grid detector with re-
action, followed by a pentode with 
transformer coupling. The two tun-
ing condensers are ganged, with a 
" trimmer" across the aerial-grid 
coil ; it is noted that lucid and helpful 
instructions are given regarding the 
proper use of this adjustment. 

Reaction control is on the differ-
ential system, and, as provision is 
made for altering the inductive re-
lation of the feed-back coil with re-

WilTdegg 
WORM 

Plan view of the Mallard Orgola Senior " ; a six-valve receiver with two H.F. stages 
and push-pull output. 

spect to the grid winding, it should 
be possible so to arrange matters that 
regeneration is particularly well 
under control. Continuously variable 

Rear view of the Mullard Orgola " three-valve set. The detector grid coil Is 
mounted on the vertical screen. 

OCTOBER 91h, 7929 

aerial coupling, adjustable within 
wide limits, is also provided. 
The design provides for connection 

of a pick-up in the detector grid cir-
cuit, and a switch is connected so that 
it may be put into operation in the 
easiest possible manner. 

All the above applies also to the 
A.C. model, which uses indirectly 
heated valves. In addition, it has a 
bias cell for the H.F. valve, and the 
usual alteration is made to the low-
tension circuit. This set is provided 
with H.T. current by a Mullard elim-
inator, and a special low-voltage 
transformer is supplied for feeding 
the valve heaters. 

An Ambitious Product. 

A six-valve kit set—the " Orgola 
Senior "—has also been evolved by 
the Mullard firm ; there is little doubt 
that this is the most ambitious re-
ceiver yet produced in " kit " form. 
It embodies two H.F. stages, anode 
bend detector, and two L. F. ampli-
fiers with push-pull output. The high-
frequency valves are coupled by the 
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parallel-feed method and their con-
densers are ganged; as there is a 
separate condenser for the aerial-
grid circuit, the total number of tun-
ing controls is reduced to two, and 
there is no reaction. Decoupling is 
provided in the anode circuits of de-
tector and first-stage L.F. amplifier. 

Details of the rigid H.F. valve anode con-
nector In the "Music Magnet." 

• Volume control is effected by dim-
ming the H.F. valve filaments, and 
there is also a variable condenser 
feed for the aerial coupling in order 
that overall selectivity may be under 
control. Screening is, of necessity, 
somewhat elaborate, and it is ob-
served that the valves are so mounted 
that they are unaffected by the field 
of the inductance coils. Precautions 
are taken to prevent the application* 
of H.F. voltages to the L.F. ampli-
fier, and stabilising resistances of 
roo,000 ohms are inserted in series 
with the output valve grids. Wave-
range switches are included in the 
coils, and a gramophone pick-up is 
connected in the same way as in the 
case of the three-valve set. 

Both the " Orgola " and the 
" Orgola Senior" receivers may be 
fitted into a gramophone cabinet 
complete with turntable, pick-up, 
and built-in loud speaker; full in-
structions for thus converting the re-
ceivers into radio-gramophones are 
issued. 

A Well-designed 4, Music Magnet." 

At the first glance one is apt to 
form the impression that the new Os-
ram " Music Magnet," already 
known to readers of our " Kit Con-
structors' Notes " section, has not 
been altered to any great extent, but 
a more careful examination shows 
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that attention has been devoted to al-
most every detail of its design. The 
arrangement of the filament switch 
has. been modified: this, taken in 
conjunction with the provision of an 
H.T. fuse, should render the set com-
pletely immune from risk of filament 
burn--outs. The drive mechanism of 
the gang condenser has been rede-
signed, and the coils have been al-
tered considerably, with the result 
that H.F. losses have been reduced. 

Wavelength Calibration. 

Perhaps the most important modi-
fication is the provision of a conden-
ser scale calibrated directly in wave-
lengths—as far as is known, this is 
the only kit set with this refinement. 

The new Osrarn Music Magnet," with single knob tuning and calibrated wave-
length scale. 

Other modifications include a new 
L.F. transformer with high-permea-
bility core, and an improved form of 
grid condenser and leak assembly: 

THE 1930 

EVERYMAN FOUR" 

will be described fully 

in next week's issue. 
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altogether, a most interesting set. It 
is now supplied complete with an oak 
cabinet in sections ready for assembly 
by the constructor. 

The friction-driven crown wheel through 
which the double condenser of the .‘ Music 

Magnet" is operated. 

The requirements of the home con-
structor living near a high-power 
station are catered for in an inter-
esting and unconventional manner by 
the Varley Regional R.D.3 receiver, 
for which special components and an 
instructional leaflet are supplied. 
There is :little risk in hazarding a guess 
that this set is the forerunner of a type 
that is bound to be popular in the 
near future. It embodies a detector 
with two low-frequency stages—clear-
ly here is its principal feature of in-
terest. The tuned aerial coil is coupled 
by means of a variable condenser to 
a tuned filter circuit. This set should 
have at least as good selectivity as 
the average receiver with a stage of 
H.F. amplification. 
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Part 111.—Alternating 
Currents. 

(Continued from page 390 of the 
previous issue.) 

,.N alternating current, as the name 
j  implies, is one which flows first 

in one direction and then in the 
opposite direction alternately round a circuit, the re-
versal taking place at regular intervals. It will be 
remembered that a direct current was represented by a 
continuous strear.. of electrons moving in one direction 
round and round a closed circuit, being driven by a 
constant 'electromotive force. In the case of an alter-
nating current the electrons representing it are rushing 
backwards and forwards round the circuit, and there-
fore the electromotive force driving them must also be 
periodically reversing or alternating. 
A direct current was likened to a continuous stream 

of water flowing through a hose pipe connected to a 
tap which supplied the necessary driving pressure, and 
we can extend this analogy to meet the case of an alter-
nating current. Imagine the hose pipe removed from 
the tap and then having its 
two ends connected to the 
opposite ends of a cylinder 
in which a double-acting 
piston moves backwards 
and forwards. Such an 
arrangement is shown in 
Fig. r. The whole thing 
—hose pipe and cylinder_ 
are assumed to be full of 
water without any air 
bubbles. As the piston 
moves from left to right it 
forces water out of the 
right-hand end of the cylinder, through the pipe and 
back into the left-hand end. When the piston comes to 
the end of the stroke all the water comes to rest, and 
then, when the piston begins to move from right to 
left, the flow •of water in the pipe reverses. In this 
arrangement we have an alternating current of water. 
Now an alternating current of electricity (A.C.) follows 

very similar laws. There is a driving or electromotive 
force which keeps on reversing and so forcing the elec-
trons backwards and forwards round a closed electric 
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Pie L.—Cylinder pump and pi 
action of a closed alter 

pe arrangement illustrating the 
netting current circuit. 

By S. 0 PEARSON, B.Sc., A.M.I.E.E. 

circuit. The alternating electromotive force is set up 
by some sort of generator, or by a microphone. An 
alternating current generator may be looked upon as a 
sort of electron pump which forces electrons backwards 
and forwards round an external circuit just as the cylin-
der pump forces the water backwards and forwards 
through the hose pipe. 

Frequency. 

It is necessary to know several things about an alter-
nating current in order to define it fully or make any 
calculations relating to it. For instance, it is necessary 
to know how many times the current reverses its direc-
tion every second and how it varies from instant to 
instant. It is usual to consider the current as positive 
when flowing one way round the circuit and negative the 
other way round. It is quite immaterial which direction 
we choose as positive provided that, once having made 
our choice, we adhere to it. 
The variation of the current from the time it starts 

from zero and passes through one complete sequence 
of positive and negative values back again to zero, is 
referred to as one cycle, and the time of one cycle in 

seconds or fractions of a 
second is called a period. 
The frequency or period-
icity is the number of 
cycles passed through in 
one second, and thus the 
frequency is expressed in 
cycles per second. The 
standard commercial fre-
quency of A.C. supply 
systems in this country is 
50 cycles per second. 
Audible sounds are repre-
sented by a whole range 

of frequencies from about 25 cycles per second to ro,000 
cycles per second or more according to the individual. 
Radio frequencies range from about 20,000 cycles per 
second up to several millions--a wavelength of 300 
metres corresponds to a frequency of r,000,000 cycles 
per second or r,000 kilocycles per second, the wave-
length being inversely proportional to the frequency. 
An alternating current may vary from instant to 

instant according to any law or without any apparent 
law, but it is usual for the time of one complete sequence 
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of positive values to be equal to the time of a complete 
sequence of negative values. These two sequences are 
called the positive half cycle and negative half cycle 
respectively. These names also apply to• alternating 
electromotive forces and magnetic fluxes. 

Sine Wave of Alternating Current. , 

If a graph is plotted showing the variation of current 
with time, the curve takes the form of a wave which 
may be any shape but is periodic—that is, it keeps 
on repeating itself as time progresses. Such a wave 

-is shown in Fig. 2. 
The simplest alternating current to deal with both 

in practice and in theory is one which gives a sine 
wave when all the successive values are plotted as a 

C
U
R
R
E
N
T
 

T1M£ -••• 

rig. 2.—Showing how an alternating current can be represented 
as a graph. 

graph to a time base, and this law is always assumed 
when working out alternating current problems unless 
otherwise stated. A sine wave of current is shown in 
Fig. 3. 

The Effective Value of an Alternating Current. 

The first thing we notice about the curve is that it 
is symmetrically placed about the base or zero line—. 
that is to say, the positive half waves are exactly 
balanced by the negative half waves, and therefore 
the average value of the current taken over any whole 
number of cycles is equal. to zero. It is clear then 
that to express the value of an alternating current in 
amperes we must adopt some means of comparing it 
with a direct current as regards its useful effects. For 
instance, either an -alternating current or a direct cur-
ent will produce heat if passed through a resistance 
wire, and it is on this basis that the strength of an alter-
nating current in amperes is defined. The useful or 
effective value, as it is called, is defined as the value 
in amperes of the steady direct current which would 
have the same average heating effect in a given fixed 
resistance. This means that an alternating current 
whose effective value is f ampere will liberate heat 
in a given resistance at the same average rate as a 
direct current of i ampere in an equal resistance, i.e., 
the power in each would be the same. It is necessary 
to say the same average rate because the heat is given 
to the resistance by the alternating current in little 
pulses, the power falling to zero every half cycle as the 
current passes through its zero values. 

If we know the shape of the alternating current wave 
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it is an easy matter to determine its effective value. 
Assume any wave shape for the present, and let j be 
the value of the current at any one instant. Then in a 
resistance of R ohms the .power at that instant will be. 
i2R watts (see Part II, last issue). Let I be the effective 
value or the value of the direct current which has the same 
average heating effect. Then from the definition 
above— 

I2R=mean value of i2R over a whole cycle; 
PR= (mean value of i2) x R 

or 12= (mean value of i2); 
and taking the square root of each side, the effective 
value is— 

I = Nimean value of 1.2 amperes. 
Putting this result into words: the effective value of 
an alternating current is equal to the root of the mean 
value of the squares of all the successive instantaneous 
values, and is often abbreviated to ROOT MEAN SQUARE 
value or R.M.S. value. Virtual value is another name 
frequently employed. 

Effective Value of a Sine Wave. 

Referring again to the sine curve of Fig. 3, it will be 
noticed that the current starts from zero and builds up 
to a maximum positive vale which we have denoted 
by I,„ in the figure, then falls to zero again, and once 
more builds up to the maximum value I„„ but this time 
in the reverse direction, being now negative. This 
maximum value I,„ is called the amplitude of the current. 
But the amplitude is not the useful or effective value 

of the current, and it behoves us to find what relation-
ship exists between the effective value and the maxi-
mum value. To do this consider a sine wave of current 
which builds up to a maximum value of i ampere in 
each direction. Such a wave has been drawn to a suit-
able scale in Fig. 4, and is shown by curve (f). If 
we now divide the base line up into, say, 20 equal 
parts and measure the vertical distance from the centre 
of each part to the curve itself, we get the values of 
the current corresponding to the various instants de-

C
U
R
R
E
N
T
 

TIME 

3.—Simple sine wave of current. 

picted by the centres of the 20 equal intervals. We 
require the root mean square value of the current, and 
so the next thing tl do is to square each of the current 
values so obtained, i.e., multiply each value by itself 
and plot the figures thus found as a new curve to the 
same base line. If the sine curve (1) is accurately 
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Wireless Theory Simplified.— 
drawn, it will be found that the new current squared 
curve (2) shown shaded will be another sine wave of 
half the wavelength or double the frequency. Note 
that even over the negative half cycle the current 
squared is still a positive quantity, because when two 
negative quantities are multiplied together the product 
is positive—the old saying that " two negatives make 
a positive," etc. 

It will be seen that the new curve (2) is not sym-
metrically placed about the base line, as is the case for 

- n 

(1) OURRENT2 

CURRENT 

TIME —••• 

(2) 
R.M.S. 
VALUE•0•707 

MEAN SQ 
ALUE • es 

4.—Diagram for showing that the R.M.S. value of a sine 
wave is 0.707 of the maximum value. 

the current curve. In fact, the new curve is so dis-
posed that at its lowest points it only just touches the 
base line, so that its centre line falls at a height above 
the base line just equal to half the maximum height. 

PERILS OF THE PORTABLE. 
A portable owner who switched on his 

set, iri a Birmingham street has been fined 
10s. for drawing a crowd which caused 
obstruction. 

0000 

"Q" CALL WITH A KICK IN IT. 

Among a collection of new Morse ab-
breviations suggested by the amateur 
transmitters of America is the following : 
QLF Say, OM, send with your LEFT 

foot now. 
0000 

SUN SPOTS MISFIRE. 

Despite the recent prediction of Pro-
fessor Stetson, astronomer at Harvard 
University, that the present month would 
be a bad one for wireless reception owing 
to sunspots, listeners are failing to note 
any reduction in signal strength. It 
seems that a sunspot means nothing to 
Brookman's Park. 

0 0 0 0 

LISTENER'S LICENCE CANCELLED. 

To Mr. A. Britton, of Fishponds, Bris-
tol, apparently belongs the unenviable dis-
tinction of being the first listener to have 
his licence suspended by the Post Office 
for having caused interference by oscil-
lation. 

It is. well known, of course, that, the 
Post Office reserves the right to take 
action of this kind, a statement to this 
effect being printed on ca' h licence issued ; 
but the interesting point now arises 
whe,ther the offender is doomed never 
again to bear a B.B.C. programme on his 

OCTOBER Oh, 1929. 

Therefore, the mean square value is equal to k in this 
case where the maximum value of the current is 
ampere. 

Thus if the maximum value of the current is I„, 
amperes, the mean square value will be ¡II, and the 
root mean square (R.M.S.) value is the square root of 
this, namely : — 

R. M. S. value 

or 1=0.707 
This is a very important result—it means that for a 

sine wave the effective value is 0.707 of the maximum 
value of amplitude, or, conversely, the maximum or 
peak value is 4,/;•, times or 1.414 times the effective 
value. The saine rules apply to alternating electro-
motive forces and potential differences. 

Alternating current ammeters and voltmeters are 
always calibrated to read directly in effective or R.M.S. 
values. 

The relationship between the effective value and 
maximum value for a sine wave has been arrived at by 
graphical means without the use of mathematics; but 
eVen so there may be some who will at first find a little 
difficulty in following the reasoning. This need not 
cause any misgiving, as the work to follow will be 
based, not on the particular reasoning referred to, but 
on the result, namely, that the ratio of the effective value 
to maximum value for a sine wave is 0,707. • 

(To be continued.) 

CUR1RENT 
TOPICS. 

WIRELESS WITHOUT WEIGHT. The 
radio cabin on the R.101, Britain's new 
airship, which is undergoing preliminary 
trial. this week. Note the aluminium 

case containing the apparatus. 

own receiver or whether a limit is set to 
the period of penance. A statement 
regarding the P.M.O.'s powers 'in this 
direction would be welcome. 

0000 

.B.B.C. ESCAPES CRITICISM. 
The recent drought is said to have been 

exceptional in that no one attributed it to 
wireless. 

0000 

NEW B.B.C. OUTPOST. 

The B.B.C.'s new receiving station at 
Tatsfield, Surrey, is now in use and the 
apparatus at Keaton is being dismantled. 

0000 

AMATEURS UNITE AT MANCHESTER. 

In connection with the Nla Master 
Wireless Exhibition, which opens at the 
City Hall on Wednesday next, October 
16th, the Association of British Radio 
Societies is organising a National Radio 
Convention. The plans include several 
social functions, discussions mi amateur 
topics, and visits to the Exhibition and 
other places of interest in the Manchester 
area. . 
The Convention will be open to mem-

bers of any radio society. Those wishing 
to attend are invited to apply for par-
ticulars to Mr L. A. Gill, Secretary of 
the Association, Hope House, South Red-
dish, Stockport. 

0000 

LECTURE BY DR. N. W. McLACHLAN. 

Under the auspices of the Association 
of British Radio Societies, Dr. N. W. 
McLachlan, M.I.E.E., F.1 nst. P.. will lec-
ture on " The Ideal Loud Speaker" at a 

A 3F1 
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meeting in the Albert Hall, Peter Street, 
Manchester, on Monday, October 28th, 
at 7.30 p.m. The lecture will be followed 
by demonstrations in tone compensation 
and control for electric gramophones. 

eueo 
POST OFFICE AND SICK " PIRATES." 

In a letter to an enquirer, the Post 
Office states that during the past four 
years 3,230 prosecutions have been under-
taken against infringers of the Wireless 
Telegraphy Acts. In taking legal pro-
ceedings, adds the Post Office, full con-
sideration was given to the circumstances 
of each case, including the age of the 
offender and any special factor such as 
his ill-health. 

0000 

BRITISH COASTAL WIRELESS: 
A DANE SPEAKS OUT. 

Captain U. Mikkelsen, a Danish navi-
gator, has made a statement deploring the 
lack of wireless facilities in North Britain, 
writes a correspondent. " Along the 
coasts of Norway, Sweden, Denmark and 
the Faroe Islands," says the captain, 
" there are wireless stations to aid navi-
gators, but when proceeding round the 
north coast of Scotland and the Orkney 
and Shetland Isles, valuable time is lost. 
In foggy weather the navigator must take 
his observations from the sun or rely on 
the chart before taking the dangerous 
passages on this coast." 

It is possible that the worthy captain 
has overlooked the existence of the beacon 
station at Wick, which is extensively used 
by ships skirting the northern coast of 
Scotland. 

o 0 0 0 

CALIBRATION SIGNALS FROM 
GERMANY. 

In view of the increasing congestion of 
the ether and the consequent necessity 
that transmitting stations should not de-
part from their allotted wavelengths, it 
is essential that means should exist for 
their exact calibration. 
For some timo past the German high-

power transmitter at Kocuigswnster-
hausen has broadcast at regular periods 
calibrated waves for the benefit of Europe 
in general, and of its own country in par-
ticular. These special transmissions take 
place on the 14th and 15th day of each 
month. accordiiig to the following 
schedule 

Titue. 
06.00-06.05 
06.15-06.20 
06.30-06.35 
06.45-06.50 
07.00-07.05 
07.15-07.20 
07.30-07.35 
07.45-07.50 
08.00-08.05 
08.15-08.20 

06.00-06.05 
06.15-06.20 
06.30-06.35 
06.43-06.50 
07.00-07.05 
07.15-07.20 
07.30-07.35 
07.45-07.50 
08.00-08.05 
08.15-08.20 
08.30.08.45 

FIRST Day. 
Ku. 
345 
333 
323 
257.5 
256 
250 
248 
243 
238 
207.5 

Secoun DAY. 
538 
429 
353 
284 
276.5 
273.5 
267 
260.5 
233 
217.5 
224 

Metres. 
870 
900 
930 
1164 
1170 
1200 
1210 
1235 
1260 
1444 

557 
700 
849 
1055 
1084 
1097 
1124 
1152 
1288 
1380 
1340 

o 

At the beginning of each transmission 
a short tuning signal is sent out, and te 
followed by the call-sign in Morse, as 
given in the fourth column. In the event 
of any unforeseen interruption taking 
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place, in order that the time schedule 
should not be completely upset, the 
" missing " signals are specially broad-
cast at the end of the transmission and 
an announcement made to that effect. 
Again, should the 14th or 15th day of 

the mouth coincide ‘vith a Sunday or 
holiday, the transmission of the cali-
brated' signals is postponed until the fol-
lowing day. 
As these signals are accurately meas-

ured, the broadcasts are regularly used by 
both German telegiaphy and telephony 
transmitters to check their wavelengths, 
and should also prove of use to amateurs 
for the calibration of medium- and long-
wave wireless receivers. 

0000 

ANIMATED WIRELESS DIAGRAMS. 

Secretaries of radio societies will be 
interested in a clever film, entitled " Recti-
fication," which has been produced by the 
Westinghouse Brake and Saxby Signal Co., 
Ltd., to demonstrate the action of elec-
tric currents in circuits employing the 

AN I NI.1TED CIRCUITS. A " still " taken 
from the film "Rectification," showing 
how the current flows in the " bridge" 
method of obtaining full-wave rectification. 

Westinghouse metal rectifier. It, is ex-
pected that this film will be included in 
the series of lectures which will be given 
by the Westinghouse Company to a 
selected number of radio societies. 
Much more clearly than the simplest 

book of words, the iihn shows the differ-
ence between alternating, direct, half-
wave and full-wave rectified currents. 
Working circuits are shown of half-wave 
rectification using the Westinghouse H.T.3 
rectifier, full-wave rectification with the 
H.T.1 type, and voltage doubling rectifi-
cation with the H.T.4 type. 
The moving diagrams, of which a speci-

men is shown herewith, were drawn in 
the same manner as "cartoon " films, 
forty separate pictures being necessary for 
a complete cycle of operations. 

0000 

TRIPLE RADIO FUSION IN U.S. 

Over 700 American wireless patents 
have come under a single control as the 
result of the merger between the three 
radio concerns, Kolster, Earl and Freed-
Eisemann. The new organisation is the 
second largest of its kind in the United 
States, the Radio Corporation of America 
Coining first. 

411 

THE INVENTOR'S FRIEND. 

Inventive minds will find much to in-
terest and encourage in The Inventor, the 
official journal of the Institute of 
Patentees, which makes its first appear-
ance this month. The journal sets out 
" to promote the burgeoning of new ideas." 

0000 

U.S. TO AUSTRALIA VIA BRITAIN. 

The British Post Office switched Aus-
tralia through to America by wireless 
telephone on September 25th when the 
new short-wave radio telephone service 
between England and Australia was linked 
up with the Atlantic telephone service. 
Speech from New York passed over 

land wires to the short-wave transmitting 
centre of the American Telephone and 
Telegraph Company in Lawrenceville, 
New Jersey, thence by radio to the short-
wave receiving station of the British Post 
Office at Baldock, Herts, and. thence by 
wire via London to the Post Office trans-
mitting station at Rugby. From there a 
direct radio link carried the speech to the 
receiving station of Amalgamated Wire-
less of Australia and by wire to Sydney. 
The path of speech from Australia was 
again to Baldock, thence through London 
to Rugby and onward via the American 
Company's short-wave receiving station 
at Netcong, New Jersey, to New York. 

Conversation was carried on successfully 
over a distance of 15,000 miles. It is 
probable that the England-Australia tele-
phone service will soon be open for com-
mercial use. 

0000 

PREMIER'S U.S. SPEECH ON SHORT 
WAVES. 

As stated in The TVireless World in 
July last, the American National Broad-
casting Company's short-wave stations 
will be used to relay the speeches of the 
Prime Minister during his visit to the 
United States. 
On Friday next, October 11th, Mr. Mac. 

Donald's speech at a dinner to be given 
in his honour by the Council of Foreign 
Relations at the llitz-Carlton Hotel, New 
York, will be relayed all over America. 
We understand that the transmission will 
also go out from 2XAD, Schenectady 
(19.56 metres), 2XAF, Schenectady (31.48 
metres) and 8Xli, Pittsburgh (35.25 
metres). The speech will begin at 9 p.m. 
(2 a.m. G.M.T.). 

0000 

A ..B.B.C." FOR CANADA. 

A chain of high-power broadcasting 
stations across Canada is recommended in 
the report of the Royal Commission re-
cently appointed to investigate Canada's 
wireless problems. It is also recom-
mended that a State-owned corporation 
should be set up, similar to the B.B.C., 
and that funds necessary for the opera-
tion and maintenance of the service 
should be obtained from licence fees and 
programmes sponsored by advertisers, to-
gether with a Federal Covernment sub-
sidy of $1,000,000 annually for five years. 
As a nucleus of the broadcasting chain, 

it is suggested that seven 50-kilowatt 
stations should be erected to give reliable 
service over the populated areas of the 
Dominion. 
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MODIFICATIONS TO STANDARD 
WET BATTERIES. 

Readers will be fp miliar with these bat-
teries since we have published test reports 
from time to time on various sizes. The 
latest improvements take the form of 
attention to details, the fundamental prin-
ciple being the same as discussed in our 
reviews. To facilitate the initial assembly, 
and also ease the replacement process, the 
sines and saes are now supplied in the 
form of a cartridge which drops into the 
glass container. These are made for Nos. 
3 and 4 size jars A further improvement 
is the provision of a cork stopper, with a 
centre hole to clear the carbon rod. This 
is to prevent evaporation and, incidentally, 
creeping of the electrolyte, and replaces 
the earlier method of covering the top of 
tho fluid with oil. It is a far better seal 
and results in a more workmanlike finish 
than was possible with the earlier modele. 
The cartridge, complete with cork. for 

the No. 3 size jar, costs 51. each, and for 
the No. 4 size the price is 7(1. Spare jars 
cost 2d. for No. 3 size and 24d. for the 
No. 4 size. It is not essential to pur-
chase new jars as the cartridges can be 
used with the ordinary No. 3 and No. 4 
size containers. 
The makers are the Standard Wet Bat-

New cartridge-type zinc and sac for Standard 
Wet H.T. batteries. 

tery Co., 184-188, Shaftesbury Avenue, 
London, W.C.2. 

0000 

DETER SWITCHES. 

Since the advent of the screened valve 
the switching from medium to long waves 
has become a fairly simple matter, and 

A feature of this Detex switch is the 
provision of a delayed action contact for 

filament or H.T. control. 

many new multi-contact components have 
been developed. Where space behind the 
panel is limited, the Detex change-over 
switch should be found a useful asset, as 
this component takes up very little panel 
space. A single-hole fixing bush is fitted. 
The body of the component consists of 

a machined ebonite block, and this sup-
ports the contacts and bearings for the 
operating spindle. A point of particular 
interest is the provision of one contact 

having a slight lag behind the 
others. This is so arranged to be 
the last, contact to " make " and 
the first to " break." 
The wiring of a receiver can be 

arranged so that the H.T. circuit 
is always the last to be completed 
and the first to be broken when 
switching off. This feature assures 
that the H.T. blocking condensers 
will not be left in a charged state. 

TOBER 9th, 1929. 

A Review of the Latest Products of the Manufacturers. 
These change-over switches are made 

by Detex Distributors, Ltd., 66, Victoria 
Street-, London, S.W.1, and prices have 
been fixed as follows : Two-pole, 3s. 6d. ; 
3-pole, 3s. 9d.; 4-pole, 4s.; 5-pole, 4s. 3d. 
and 6-pole, 4s. 6d. 

0 000 

" ISOMONA " LOUD SPEAKER 
UNIT. 

This is a balanced armature movement 
for incorporating in cone-type loud 
speakers and consists of a massive per-
manent magnet fitted with two laminated 
pole-pieces shaped to concentrate the flux 
at each end of the armature. This is 
disposed centrally in the air gaps and 
fixed at its centre. Tho polarising coils, 
of which I here are two, are disposed either 
side of the fulcrum with the armature 
passing through their centres. 
The spindle, carrying the cone, is 

attached to the centre of a short stiff reed, 
one end of which is rigidly fixed while the 
free end is connected by a thin rod to 
one extremity of the vibrating armature. 

..lsomona" cone loud speaker unit; 
a balanced armature movement. 

The pole-pieces, coils and armature are 
encased in a black crystalline-finished 
aluminium cover built up from two cast-
ings clamped together. A lug on each 
casting is provided for fixing purposes, 
four screws being supplied. 
These units are supplied by Messrs. Haw 

and Co., 20, Cheapside, London, E.C.2, 
and the price is 21s. 
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WEARITE 5-PIN VALVE HOLDER. 

This valve holder is fitted with five 
sockets, four being disposed as usual, and 
the fifth situated centrally with respect 
to these. It has been placed on the 
market by Messrs. Wright and Weaire, 
Ltd., 740, High Road, Tottenham, Lon-
don, N.17, to meet the requirements of 
the new 5-pin A.C. valves, but it can be 
used also with the ordinary 4-pin type, 
thereby facilitating easy change of valves 
for experimental purposes. 
The body is made from moulded ma-

terial, and the sockets are split to ensure 
a good electrical contact with the pins un 
the valve. Soldering tags, in add it ion to 
terminals, are provided, these being fixed 
by small screws to the base of the sockets. 

Wearite 5-pin A.C. valve holder. 

The terminals are clearly marked by ap-
propriate letters moulded into the ma-
terial, and two screw holes are provided 
for fixing purposes. The price is Is. 3d. 

0 0 C 

YOUNG'S " DRI-POWER" 
ACCUMULATORS. 

,These accumulators, which are avail-
able in various types, including car-starter 
batteries and cells for wireless purposes, 
have their plates embedded in a gela-
tinous substance saturated with acid 
Since there is no loose liquid they are 
unspillable, and the smaller sizes are par-
ticularly suitable for use ii . portable sets. 
Generally the employment of a solid elec-
trolyte leads to a loss in ampere-hour 
capacity for any given size of battery, but 
the makers of the "Dri-power" cells 
claim that this disadvantage has been 
satisfactorily overcome. 

Furthermore it is claimed that a special 
process of manufacture enables the cells 
to be roughly handled, in the electrical 
sense, without seriously impairing the life 
of the battery. To test this statement we 
subjected a sample 2-volt cell to et period 
of heavy discharges and charging at a 
higher rate than normal. 

Subsequently a discharge curve was 
taken of the cell after a normal charge, 
the rate of discharge being approximately 
2 amps. at the start. The voltage was 
maintained at a good level during this 
test, and it was found that the ampere. 
hour capacity returned to normal after a 
short period of normal charge and dis-
charge. Since an accumulator can often 
be seriously damaged by the treatment it 
receives when first put into use, this test 
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would appear to confirm the makers' claim 
that these cells are very robust and will 
not deteriorate if subjected to periods of 
rough handling. 

Young "Dri-power " 2-volt L.T. accumu-
lator with solid electrolyte. 

Two-volt cells in glass containers and 
filled with Dri-power " solid electrolyte 
are available in 20-, 30- and 40-ampere-
hour sizes, the prices being 14s. 6d., 
16s. 6d. and 18s. 6d. respectively. These 
are supplied fully charged. High tension 
units of 24 volts each in glass containers 
and with solid electrolyte are available 
also at £1. 10s. each. These have a milli-
ampere-hour capacity of 7,500 at a dis. 
charge rate of 15 inA or 5,000 mA-hour 
capacity at 50 mA discharge. 
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type, 50 to 00,000 ohms; tthidium resis-
tance type, 2,000 ohms to 2 megohms; 
and high resistance type, 10,000 ohms to 
10 inegolims, function on the compression 
principle. The ingredients and quality 
of the resistance material has been, it 
is claimed, the subject of much experi-
ment since the constancy of these re-
sistances depends on the use of a mixture 
which will not pack when compressed, but 
returns to its original volume when the 
pressure is released. 

Practical tests show that the resistance 
can be set at any given value, and it will 
keep this value for a long period. We did 
not subject the sample to the passage of 
heavy currents, but to that which would 

Harlie "Universal" type Voluetat. 

pass normally when the component was 
used as a volume control. The measured 
maximum and minimum values of the 

2.5 

2.0 

F5 
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TYPE 30 AMP HOUR CAPACITY 
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Discharge curve of Young "Dri-power" accumulator. Curve .." taken after a 
period of over-charge and discharge. Curve " B" shows normai life on one charge 

after a period of normal treatment and recuperation. 

The makers are the Young Accumulator 
Company (1929), Ltd., Burlington Works, 
Rigault Road, Fulham, London, S.W.6. 

0000 

HARLIE VOLUSTAT. 
These variable resistances, which are 

made in three ranges, namely, Universal 

sample tested were found to be 720,000 
ohms and 43 ohms respectively. Nomi-
nally these are 500,000 and 50 ohms, this 
being the "Universal " model. 
The makers are Messrs. Harlie Bros., 

Rabaul Road, Lower Edmonton, London, 
N,9, and the price of all three types is 
7s. 6d. each. 
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Average values under normal working 
conditions; A.C. resistance, 4,630 ohms; 
amplification factor, 5.7: mutual con-

ductance, 1.23 mAivolt. 
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Mullard D.F.A. Power.Amplifying Valves. 

HE three valves dealt with 
under this heading are the 
D.F.A.6, D.F.A.7, and the 

D.F.A.8. Each requires 4.5 volts 
across the filament, and consumes 
o.85 amp. of current. Since a 6-
volt accumulator will normally be 
used, a fixed resistor of about 1.8 
ohms, connected in the positive L.T. 
lead, will be necessary to absorb the 
excess voltage. The maximum plate 
potential is 400 volts in each case. 
The D.F.A.6 and D.F.A.7 are 
power output valves, the principal 
difference being in the grid swing 
that can be handled by each with-
out causing grid current to flow. 

D.F.A.6. 

The particular function of the 
D.F.A.6 is • an output valve in an 
amplifier designed to operate a 
inpving-coil loud speaker. Its rated 
characteristics, measured at Ioo 
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volts  H.T. and zero grid bias, are 
A.C. resistance 4,500 ohms, ampli-
fication factor 6.4, and mutual con-
ductance r.45 mA. per volt. The 
sample tested, however, did not show 
such a good mutual conductance 
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under these, conditions, the figures 
obtained being, A.C. resistance 
5,900 ohms, amplification factor 
5.7, and " slope" ow mA. per 
volt. 
Under working conditions, i.e., 

with 400 volts on the anode and 
minus 40 volts grid bias, an im-
provement in the efficiency of the 
valve was recorded the A.C. re-
sistance dropped to 4,630 ohms; the 
amplification factor remained the 
same, but the mutual conductance 
improved to 1.23 mA. per volt. 
From the figures obtained it is 
possible to calculate the maximum 
undistorted power, in watts, that 
the valve may be expected to de-
liver to the loud speaker. This, of 
course, must be based on the rela-
tionship between the impedance of 
the speaker and the A.C. resistance 
(or impedance) of the valve. As-
suming that the loud speaker impe-
dance is equal to, or only slightly 
greater than, the A.C. resistance of 
the valve and that there are no 
other factors likely to modify the 
results, an undistorted output of ap-
proximately 1.4 watts should be 
available. This is sufficient to 
operate a good moving-coil loud 
speaker at something approaching 
full volume. 
The following tabulated matter 

gives an indication of the anode 
current at various anode potentials 
and optimum grid bias, and will be 
a useful guide when choosing an 
output choke or transformer. 

D.F.A. 8. 

Anode 
Volts. 

200 
250 
800 
850 
400 

Grid Bias. Anode Current. 

- 18 volts 
- 22 „ 
- 27 „ 
- 84 „ 
-40,, 

12.6 n1.6. 
15.5 
19 „ 
22.5 „ 
25 „ 

D.F.A.7. 

Like the D.F.A.6, this is a ter-
minal valve and should be em-
ployed in the output position when 
very big grid swings have to be ac-
cepted in the last stage. With 
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the maximum plate potential a grid 
bias of the order of 120 volts 
should be used. Its measured 
characteristics at ioo volts H.T. 
and zero grid bias agreed very 
closely with those given by the 
makers. These values did not alter 
materially under working condi-
tions, as will be seen from the fol-
lowing table. 

D.F.A. 7. 

Conditions. 

Maker's rating 
100 v. H.T. 
zero G.B. 

bleasurcd at 
100 
zero (.B. 

:Measured at 
400 11.T. - 
121) G.rt. 

A.C. Re-
sistance, 
Ohne. 

-2,650 

2,660 

Ampli-
ficatiou 
Factor. 

2.4 

2.3 

Mutual 
Con - 

ductant e. 

0.85 mA'V. 

0.80 mA 'V. 

2.570  2.2 0.85 mA V. 

Subject to the same conditions as 
mentioned with regard to the power 
output from the D.F.A.6, the maxi-
mum undistorted power given by 
the D.F.A.7 will be of the order 
of 3.4 watts. 

MULCARD DFA 7 
VALVE 

• FILAMENT 
•082 AMR AT 4•5V 

- _ 

. .. 0 - 
_ 

u. - - 
-7 

0 ,ge 

_ . 
. a 

i 

- - 1 

Average values under normal working 
conditions; A.C. resistance, 2,570 ohms; 
amplification factor, 2.2; mutual con. 

ductance, 0.85 mA/volt. 

D.F.A.8. 

Although this is a power ampli-
fying valve, in that it is designed 
to operate with a high anode poten-
tial, it does not come within the 

A 42 



OCTOBER 9th, 1929. 

Valves we have Tested.— 
category of super-power valves, 
since it will neither accept a very 
large grid swing nor deliver much 
power in terms of output watts. Its 
particular use is as a penultimate 
valve in an amplifier operating 
from a single H.T. source of the 
order of 400 volts. Its character-
istics are given as 15.000 ohms 

Typical examples of valves of the D.F.A. 
series. 

A.C. resistance, 19.5 amplification 
factor, and 1.28 mA. per volt 
mutual conductance. 

WI113®Illem 
Woutcl 

Measurements made with a speci-
men D.F.A.8 at zoo volts H.T. and 
zero grid bias gave the A.C. resist-
ance of the particular sample tested 
as 28,000 ohms. The amplification 
factor was found to be zo, and the 
mutual conductance 0.7 mA. per 
volt. Tested under normal operat-
ing conditions with a high anode 
potential and suitable grid bias the 
average values were found to be: 
A.C. resistance 20,000 ohms, ampli-
fication factor 22.2, and mutual 
conductance 1.12 mA. per volt. 
A resistance-capacity intervalve 

coupling would appear to be the 
most suitable arrangement to adopt, 
since power resistances capable of 
passing a current of the order of 
5 to io mA. are readily obtainable. 
The following table shows the anode 
Current at various grid potentials 
with different values of anode 
voltage. 

D.P.A. I. 

Anode 
"ORS.. 

Normal 
Grid Bias 
(Amplifier). 

Anode Current 
in mA. 

200 
250 
300 
350 

— 4k volts 
— 
— 79 
— 9 

2.4 
8.1 
3.8 
4.5 

Average values under normal working 
conditions; A.C. resistance, 20.000 ohms ; 
amplification factor, 22.2: mutual con— 

ductance, 1.12 mA, volt. 
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The valves in this class are not 
" gettered," the required vacuum 
being obtained by pumping for a 
long period. Each specimen was 
tested for reverse grid current, but 
not the slightest trace was to be 
found. The inside of the glass 

MULLARD DFA 8 
VALVE 

I II 
F LAMENT 

08 AMP AT 4.5V . 

is .'S 
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bulb is quite clear and the electrode 
assembly can be easily examined. 
Vertical "hairpin " filaments are 
used, the grid and anode being of 
the familiar " flattened" type. 

A CONVENIENT EARTH FOR FLAT-DWELLERS. 

Using the Metal Conduit for the Electric Light Wiring. 

J- Equipment 
to the " Regulations for the Electrical 

Equipment of Buildings,". published by the In-
stitution of Electrical Engineers, and adopted as 

standard by all reputable contractors, the greatest resist-
ance that is permissible between any part of the metal 
casing through which the wires are run, and earth, is 
two ohms. This regulation is intended to ensure that 
if through the failure of the insulation on some part of 
the wire within the casing, the casing itself becomes 
momentarily " live," the resulting current to earth shall 
be great enough to blow the protecting fuses immediately. 
There is thus no risk of shock to anyone who may touch 
the casing within the building, while earth leakage, 
which is one of the bugbears of the power-station en-
gineer, is not permitted to persist. 

Water-pipe Earth Not Always Satisfactory. 
From the point of view of the user of wireless apparatus 

this careful earthing of the casing also has its merits. 
Few dwellers in flats can bury large copper plates in 
the garden for their earth connection, for if they have 
a garden at all it is usually paved. The usual alterna-
tive of a water-pipe is satisfactory enough, provided 
that the water-pipe chosen goes direct to earth, and not 
merely to. a cistern, but it often involves leads that 
straggle untidily through several rooms and a landing. 

There is also the difficulty of making good connection 
to a water-pipe covered with several coats of paint. 
Where electric light is installed it is naturally available 

in the room which contains the wireless receiver, so 
that only a comparatively short lead will be necessary 
if it is decided to earth the set to the casing. Connection 
may be made to the casing by removing one of the set-
screws used at the joints between lengths of the tubing 
and getting the paint off it by soaking it for a few hours 
in an egg-cup full of turpentine. It can then be cleaned 
up with emery-paper and returned to its position, 
screwing down the earth-wire from the set under its 
head. 

Freedom from Machinery Noises. • 

To judge from a limited experience of this method of 
earthing on a recently installed A.C. system, there are 
no disadvantages, from a purely wireless point-of view, 
in its adoption; in particular, noises derived from rotat-
ing machinery and carried up to the set by the electric 
light wires do not appear to be accentuated appreciably. 
As for the D.C. resistance, a measurement between the 
casing and a water-pipe, both situated on the top floor 
of a three-storey building, showed it to be only a shade 
over half an ohm. It may therefore be regarded as a 
highly satisfactory earth.—A. L. M. S. 
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Design of Rectifying Equipment, including Field Excitation. 
By A. P. CASTELLA IN, B.Sc., A.C.G.I., D.I.C. 

ALTHOUGH the " All-electric Amplifier" recently 
described in this journal' was intended for opera-
tion from D.C. mains or from batteries, a pro-

phetic instinct on the part of its designer led him to state 
that with fairly simple modifications the instrument might 
be run from A.C. mains with a suitable eliminator. 
Subsequent requests from a large number of readers have 
shown that there is a strong demand for an A.C. elimi-
nator capable of giving satisfactory service with this 
amplifier, and the object of this article is to describe two 
.circuits which can be thoroughly recommended. 

Fig. la.—Eliminator using a single full-wave rectifying valve. 

For normal home use on A.C. supply an amplifier and 
eliminator using 200 volts H.T. with Mazda A.C. valves 
(which have indirectly heated cathodes) will give results 
as to volume and quality exactly equivalent to those 
obtainable with the all-electric amplifier as described for 
use on D.C. mains. In the amplifier the 
valves should be the AC/ HL, AC / P, 
and AC/Pr in the first, second, and 
third stages respectively. For the elim-
inator there are two alternatives, de-
pending on whether it is also required 
to supply the field current for a moving-
coil speaker. 
Where the amplifier alone has to be 

c'onsidered, the full wave rectifier 
UU6o / 25o, capable of supplying 6o 
milliamps. D.C., will be sufficient, while 
If a 200-volt moving-coil speaker is to 
be used it will be necessary to use two 
single-wave rectifiers U.75/300, capable 

' June 18th and 26th, 1929. 

of giving a total D.C. output of 150 milliamps. Since 
the difference in cost between these two alternatives is 
so small, the two U.75/3005 costing together 30s. as com-
pared with 22S. 6d. for one LIU60/ 250, it is really worth 
while catering for the greater output, which may come in 
useful at a later date. The circuits for the two arrange-
ments are shown in Figs. ra and ib. 
The transformer included in these circuits is the stan-

dard Met.-Vic. type AB with a separate 4-volt winding 
for feeding the heaters of the valves in the amplifier, in 
addition to the normal 4-volt winding for the rectifying 

valves. With the two single-wave recti-
fiers this eliminator will supply a loud 
speaker with a 2o-watt 200-volt field 
besides feeding the amplifier. 
For those readers who desire to use a 

higher H.T. voltage to obtain a greater 
power output, an eliminator incorporat-
ing a gas rectifier can thoroughly be 
recommended. Such a rectifier will 
supply up to 250 milliamps. at 400 volts. 

Although it is quite possible to use 
valves of the L.S. class in the first 
stage of the amplifier, it will probably 
be found more convenient, in order to 

obtain an amplifier free from hum on A.C., again to use 
an indirectly heated cathode valve, such as the AC/ HL, 
for the first stage. Fig'. 2 shows the circuit of an elimi-
nator designed with this object in view. The output valve 
may be an L.S.5a, an L.S.6a, or several of these in 

Fig. lb.—An 1. C. unit with two half-wave rectifying valves for feeding the 1 d ou 
speaker field as well as the valves in the amplifier. CI is 6 mfds, C2 and C I 2 mfds., 
750 volt D.C. test. Crli and CH 2 are Ferranti BI Chokes. The condenser and choke 

values apply to Fig. ta. 
• 
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A.C. Eliminator for the All-
Electric Amplifier.— 

parallel. The mains trans-
former is not quite a stan-
dard article, but any good 
transformer manufacturer 
will be able to make it up 
at a cost of about C4 or a. 
The gas rectifier requires 

barretters (i.e., series resist-
ances in the form of spirals 
of iron wire enclosed in 
bulbs containing gas) in 
order to prevent arcing 
over, and as the filament is 
very thick and takes some 
time to come up to its final 
temperature, a separate 
switch should be .used for connecting up the output to 
the amplifier. Thus the method of procedure in starting 
up is to apply the main switch S, (Fig. 2), which lights 
the rectifier filament and the filaments of the amplifier 
valves; after a moment or two the output switch S, is 

WfiTg®Og, 
VOTilcl 

Fig. 2.—Circuit with provision for supplying the field of a 20 watt 200 volt loud speaker. A gas 
rectifier is employed. CHI is an E. 166 Rich and Bundy choke. C1 6 mfds., C2 2 rnfds., 1,500 volt 

D.C. test. 

The September " Call Book." 
The Radio Amateur Call Book for 

September has now been issued. The list 
of amateur call-signs in all parts of the 
world, which has been revised and 
brought up to date, occupies 106 closely 
printed. pages. . It. includes the latest 
Australian and New Zealand stations, the 
Dutch East Indies, and the revised 
. Swedish call-signs. 

The publishers earnestly request the 
help of transmitters in correcting and 
adding new calls to the list, and amateurs 
in Great Britain are asked to send par-
ticulars of new stations identified or 
alterations in addresses to Mr. F. T. 
Carter, Flat A, Gleneagle Mansions, 
Streatham, London, who is their British 
representative and from whom copies of 
the Call Book may be obtained. 
Other useful features of the book are 

- the revised " Q" code, International Pre-
fixes, a list of about 1,400 short-wave 
stations arranged in order of frequencies, 
and a map of the United States, showing 
the boundaries of the various Radio 
districts. 

0 0 0 0 • 

Broadcasting in Siam. 
Experimental short-wave broadcasting 

is being carried out by the Royal Siamese 
Post and Telegraph Department from 
their stations in Bangkok. HS1PJ trans-
mits on a wavelength of 16.9 metres with 
an input of 20 kilowatts on Sundays 
from 12.00 to 14.30 and 18.00 to 20.00 
G.M.T. The low-powered station HS4PJ 
transmits on 37 metres on Tuesdays from 
13.00 to 15.00 and 18.00 to 20.00, and on 
Fridays from 13.00 to 15.00 G.M.T. 
Announcements are made in English, 
French, German, and Siamese, and re-
ports of reception will be much appre-
ciated by the Engineering Service, Royal 
Post. and Telegraph Department, Bang-
kok, Siam. 
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closed and H.T. and field current are, therefore, supplied. 
In the circuit diagram, Fig. 2, provision is made for • 

supplying the field of a 2o-watt 200-volt loud speaker, 
the loud speaker field winding being used as an auxiliary 
choke for the first valve, which was an AC / HL. • 

TRANSMITTERS' 

NOTES AND QUERIES. 

English Amateur in Capetown 
Mr. E. R. Cook (G6U0), whose station 

near Gainsborough was well known to 
British amateurs, is now in Capetown, 
where he intends resuming his experimen-
tal transmissions on the 20- and 40-metre 
wavebands. He will use about 600 volts 
of rectified A.C. on the plate and raw A.C. 
on the filament of an 1.55 valve, giving an 
input of about 25 watts, and hopes to get 
into touch with his friends in the 
Northern hemisphere. 

0000 

Short-wave Stations. 
We have rece;ved, through the courtesy 

of the Federal Radio Commission, Wash-
ington, D.C., a list of radio stations of 
the world transmitting on frequencies 
above 6,000 kilocycles (or wavelengths 
below 50 metres), and comprising about 
3,000 stations arranged in order of fre-
quency. The information given includes 
the call-sign, locality, nature of service 
and power; also, in many oases, the coun-
tries with which any particular station is 
in regular communication. The nature of 
service is indicated by letters similar to 
those used in the " Berne Lists" (e.g., 
PG = station open to public correspond-
ence, FX =station carrying on services be-
tween fixed points), with several additions 
such as E for Experimental and RBC for 
Relay Broadcasting. In the case of 
American stations the name of the com-
pany or individual responsible for their 
working is also given. 
The particulars have been compiled 

partly from the records of the Federal • 
Radio Commission, partly from the lists 

published by the International Telegraph 
Union, and from information furnished by 
the Tropical Radio Telegraph Co., and by 
various administrations. 
The list we have received is in type-

script and is, presumably, an advance copy 
of one to be published by the Radio 
Division of the Department of Com-
merce at Washington. If this is 
the case, we feel sure it will be 
warmly welcomed by amateurs in this 
country. It is stated that an endeavoue 
will be made to prepare monthly supple-
ments or correction sheets. 

0000 

Heard In Australia. 
We have received, through the courtesy 

of G2XV, the following list of the Euro-
pean stations heard by Mr. R. Roberts at 
his station at Box Hill, Victoria, Ans. 
tralia' during July. The strength of 
signals is given, according to the " R " 
code, in brackets :— 
G5BY (R4), G2XV (R4), G5BZ (R4), 

G6NH (R3), G2AX (R2), G6WT (R2), 
G2BM (R2), G5ML (R.3), G5YX (R3), 
F8FR (R4), F8DA (R3), F8FK (R4). 
F8RK0 (R3), ON4EA (R4), ON4FI. 
(R3), ON4HP (R4), ON4FT (R.3), D4Y'r 
(R4), OZ7Y (R4), CT1BX (R3). 
Mr. Roberts states that during July 

European signals are best received be-
tween 2200 and 2300 and between 0600 and 
0700 G.M.T. 

0000 

TRADE NOTES. 
The Maiconi's Wireless Telegraph Co., 

Ltd., Marconi House, Strand, London, 
W.C., announce a change in their tele-
phone number. This is now Temple Bar 
4321. 

0000 

A change has been made recently in the 
telephone number of Messrs. A. C. Coss«, 
Ltd. This is now North 5900 (20 lines). • 
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By Our Spe(ial Correspondent. 

Ceremonies .-2LO's Last Lap.—A Two Important 

A Foundation Stone Ceremony. 
Early tins year I suggested that the 

laying of the foundation stone of " Broad-
casting House" should be the occasion of 
a public ceremony. It now seems that the 
suggestion will be carried out early in the 
New Year mid, although no definite 
arrangements have been completed, it is 
not unlikely that the stone will be " well 
and truly laid " by one of the most 
popular members of the Royal Family. 

000 0 

A Send-off for the Regional Scheme. 
The Wireless World has already pointed 

out that an event of such importance as 
the inauguration of the Regional Scheme 
is deserving of Inure than ordinary 
publicity. At first it seemed as if the 
B.B.C. would be content to insinuate the 
high power transmissions into the ordinary 
broadcasting periods with au air of 
apology for disturbing the service. How-
ever, some of the old 1922 spirit still 
bubbles up at intervals, and Savoy Hill 
has decided that the Scheme is to be 
given a good send-off in January when 
the Brookmans Park twins begin simul-
taneous transmissions. Au impressive 
" S.B." will be staged, in which the in-
augural speech will be given by a 
celebrity of special eminence; indeed, it 
is 'hoped that the fateful words will be 
pronounced by the Prime Minister 
himself. 

0 0 00 

2LO's Last Lap. 
One of the most surprising phenomena 

connected with the opening transmissions 
from Brookmans Park has been the 
apparent increase of signal strength from 
2LO. T have noticed this especially 
during the transmission of the Promenade 
Concerts, and others report the same 
experience. 

It would not surprise some of us if the 
disclosure \VP111 made that. Brookmans 
Park is transmitting at periods other than 
those officially anininneed. Possibly, of 
course, the older station is developing a 
sprint over the last lap. 
The Regional Station will take up the 

entire London programme at the beginning 
of next week. 

0000 

Unique Newcastle. 
When all six regional stations are 

functioning listeners in the Newcastle 
area will possess the unique distinction in 
the British Isles of still being out of the 

Wk®EMO 
Nee1 

reliable service range of the new trans-
mitters. So Newcastle will continue to 
have its own station. For a brief spell in 
the near future, however, the district, will 
hava to forfeit the individuality of local 
io.ogranunes, 5NO being allocated on 
October 31st next the national common 
wave of 288.5 metres. From then until 
the Moorside Edge station is complete (at 
the end of 1930) Newcastle listeners must 
submit to a regime of outside pro-
grammes. 

If they are wise, they will accept the 
temporary setback in respectful silence. 
in anticipation of the delights of the 
f More. 

000 0 

Personalities at the Microphone. 
Mr. H. G. Wells will be heard by 2L0 

listeners on October 21st in a contribution 
to the series of talks entitled " Points of 
View." 
On November 9th the speech of the 

Prime Minister at the Lord Mayor's 
Banquet will be relayed by 2L0 and 
5XX. 

FUTURE FEATURES. 
London and Daventry. 

OCTOBER 1.1111.—" Points of View " (S) by 
Dealt 1 nee. 

OCTOBER 1:e111.- Speech by General Dawes 
at ilull Civic Week Banquet, S.B. 
from 

OCTOBER 1T11.—" Captain Brassbound's 
Cotiver,ion," by Bernard Shaw. 

()mourn 17111,—.1 Norwegian National 
Programme. 

Oerinunt Piro. -.A Delius Festival Con-

"ria. Dventry Experimental (SOB). 
OCTO:roRigel. m 5111.—Progi aine of Plantation 

Orrofilet MIL—Selections from the 
Operas. 

OCTOBER 15TH.—" Smoke Rings," a 
bachelor retrospect Eaves. by Dorothy 

Cardiff. 
(krona Welsh Progrannne. 

Manchester. 
Ocrifertt 14111.--Genis from Italian Opera. 
OCT0RER lerit.--Speeehes nt opening of 

sixth Itlaneliester Radio Exhibition, 
OCTOBER Concert. 

Glasgow. 
()coma 14r11.—An Hour with Tehal-

kovsky. 
OCTOBER 19T11.--" Jiiiin' the Kirk." a 

Sot s comedy, by 'I'. M. Watson. 
Aberdeen, 

OCTOBER IOTIL—A Gaelic Concert. 

Belfast. 
OCTOBER 'inv.—Speeches at Laying of 

Foundation Stone of New Law 
courts. 
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Musical Sensation. 

The Manchester Radio Show. 
Speeches at the opening ceremony of 

the sixth Manchester Radio Exhibition 
will be relayed from the City Hall for the 
benefit of Manchester listeners on October 
16th, beginning at noon. 

0 

A Present for "P.P." 
The large-hearted staff at Savoy Hill 

are now putting their pennies together 
for a handsome presentation to Captain 
Eckersley, w ho terminated his appoint-
ment as Chief Engineer on September 
30th. There seems to be some doubt. as 
to what, would be an acceptable present, 
but I am authoritatively informed that it 
will not be a wireless set. 

00 00 

A Musical Sensation. 
One of the best indications that the 

National Sy DI phony Orchest l'a (which 
begins broadcasting on October 25th) will 
aspire to something above the ordinary 
standard of broadcast orchestras is the 
news that its leader will be one of the 
best known solo violinists of to-day. It is 
rare indeed fer a soloist of rank to take 
up orchestral work, and I am sure that 
the forthcctuing disclosure of the name of 
this artist will not only cause a lifting 
of .brows among the high brows, but a big 
advance in the prestige of the National 
Symphony Orchestra. 
The first concert will be given at the 

Queen's Hall on October 25th, Sir Henry 
Wood t•ond net ing. 

0 coo 

Football Broadcasts Begin. 
Tho first running commentary of the 

season on a soccer match will be heard by 
2L0 and 5XX listeners on Saturday next, 
October 12th. when the second half of the 
Arsenal v. Derby County game will be 
relayed from Highbury at 4.15 p.m. 

C000 

Archbishop of York and Broadcast 
Education. 

Public opinion can veer routai with sur-
prising rapidity, an instance of this being 
the changed attitude to broadcast educa-
tion. Although opposition is still strong, 
a large rection of the public, is taking an 
interest in the plans of the Central Coun-
cil for Broadcast Adult Education, the 
new chairmail of which is the Archbishop 
of York. It is hoped that His Grace will 
be able to preside for the first time at the 
next Council meeting on Wednesday, 
October 23isd. 
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" The Wireless World" Supplies a Free Service of Technical Inform.itioh 
• 

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 at greater length than 

would be possible in a letter. 

Modifying the " Kit Set." 
/n thie neighbourhod we arc not normally 

troubled by interference, due to the 
fact that we are remote from any 
tranenitting elation. In these cir-
cumstances, do you consider that il-
would be permissible to modify the 
"Wireless World Kit Set" by omit-
ting the separately tuned aerial cir-
cuit, and, if so, you give me a 
diagram showing how it can be 
altered? T. M. S. 

There is no real reason why you should 
not omit the tuned aerial circuit, but it 
should be realised that, apart altogether 
from the question of selectivity, the 
general performance of the receiver will 
be adversely affected, but. only to a small 
extent. 
We assume that you wish to retain the 

feature of waveband switching, and give 
in Fig. 1 a circuit diagram showing how 
the necessary alterations .may be made. 
A tapping to the aerial connection should 
be made at the 12th turn from the 
end, marked x, of the short-wave grid 

Fig. I.—Modified H.F. grid circuit of the 
.• wireless World Kit Set," showing how 
provision may be made for an aperiodic" 
aerial coupling with waveband switching. 
Lettering corresponds with that in the 

original circuit diagram. 

coil L, while a similar connection may 
be made on the long-wave coil (L,) at the 
35th turn. 

0000 

Choke Filter or Output Transformer. 
1 ant building a foil r-calre set consist-

ing of one H.h'. stage, detector, and 
two L.P. eves. I intend to use an 
ordinary • cone loud speaker, but am 
uncertain whether it is better to use 
an output transformer or choke filter 
output. circuit. D. M. P. 

Both of these instruments would give 
you the same results from the musical 
point of view, as we assume, in the 
absence of information to the contrary, 
that the loud speaker you propose to use 
is not designed to be employed in con-
junction with a step-down transformer. 
From the point of view of stability, how-
ever (more especially if yon intend to 
use a battery eliminator), we think that 
it would be preferable to use a choke 
filter output circuit. 

0000 

A Temporary Makeshift. 
1 am thinking of building the " Record 

III " receiver. As A.O. power will 
not be available for some weeks in 
any district, would it be possible for 
me to use battery-operated valves in 
the receiver for the time being? 

II. S. H. 
You do not make it quite clear in your 

letter whether your idea is to use the 
ordinary type of valves made for battery 
use, or whether you intend to operate 
A.C. valves from batteries. If the 
latter is the case, you can, of course, 
operate tlse set entirely from batteries, 
but it must be pointed out that the fila-
ment current taken by the set is naturally 
very heavy, and therefore it would 
not be an economical proposition from 
the point of view of accumulator charg-
ing; apart from this, you would have to 
use an accumulator oi generous ampere-
hour capacity to enable it to be dis-
charged at a relatively high rate without 
injury. This would rule out many of the 
ordinary accumulators now in use. 

If you intend to use ordinary battery-

419 

operated valves, we would inform you 
that this plan is quite feasible, but you 
will havé to temporarily alter the filitment 
wiring and probably make some adjust-
ment in the matter of the primary turns 
on the H.F. transformer. Needless to 
say, results will be comparatively poor to 
those obtained when using the A.C. 
valves or which the set is specially 
designed. 

0000 

Copper or Tin? 
I notice that in many of your set designs 

published last year copper or alu-
minium screening boxes were adopted. 
Am I correct in (teeming that these 
are to be used in the "New Kilo-May 
Four" and the " Record III."? 

L. T. P. 
It will, of course, be quite in order for 

you te use copper or aluminium screening 
boxes, and, indeed, a copper box is the 
best to use, but tinned iron, which was 
actually used in one of the receivers to 
which you refer, is for all practical pur-
poses equally as good. 
You must not, expect, however, that by 

using copper you wiil obtain better results. 
0000 

A Fuse Question. 
have recently inserted a safety flare in 
my " Everyman Four" receiver; titi, 
consists of a small flash-lamp bulb 
connected between 11.7'.— and 

Although the set has been 
functioning well for some time, I find 
that this lamp speedily burns out. 

N. C. J. 
The total plate current consumption of 

this set, if built as described, is well 
under 20 in and the bull) 
should not, therefore, burn out. We 
think that you have not provided us with 
sufficient information, and are possibly 
using an arrangement of two valves of the 
LS5A type in the last stage, and in this 
case it would be perfectly normal for the 
bulb to burn out, if (as we suppose) it is 
of the special type now available for use 
as fuses in sets not employing .heavy H.T. 
current. 

If you let us have some more informa-
tion we will endeavour to assist you 
further. 

RULES. 
(LI Only one question (which must deal toits 

a single specific point) can be answered. Letters 
must be concisely wordee and headed " in/or• 
motion Department." 

(2.) Queries must be WrinC11, on one side al 
the paper, and diagrams drawn on a separate 
:heel. A self-addressee stamped envelope must 
be enclosed for postal reply. 

(3.) Desistas or circuit diagrams for complete 
receivers cannot bc (firm: under present-day 
conditions justice cannel be one to questions 
of this kin: in the course 01 a letter. 

(4.) Practical st'/ring plans cannot be supplied 
or considered. 

(5.) Designs for components such as L.P. 
chokes. power transformers, re., cannot be 
supplied. 

(6.) Queries arlein; from the eonstruction or 
operation of receivers must be confined to con-
structional sets described in " The Wireless 
World" or to standard monufactureete receivers-. 

Readers desiring information on matters 
beyond the scope ol the Information Depart-
ment are invited to submit suggestions regarding 
subjects to be treated in future articles or 
aragraPhe. 
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Building an Eliminator. 
Can you give me a circuit diagram for 

an eliminator which would be suit-
able for operating a five-valve 
receiver? W. M. D. M. 

You have omitted to state whether 
your mains are A.C. or D.C., but we can 
in either case refer you to an instrument 
which is quite suitable for your receiver. 
In the case of A.C. we should advise 

you to make the instrument described in 
our issues dated December 12th and 
19th, 1928, and in the case of D.C., we 
should advise you to construct the instru-
ment described in our issue of August 
28th, 1929. 

0000 

An AM. "Kit Set." 
Will you please give me a lew words of 

advice as to how the "Wireless 
World Kit Set" may be modified for 
use with indirectly heated A.C. 
valves throughout? I take it that 
the general design need not be 
altered; but I understand that it will 
be necessary to rearrange the filament 
circuits; it is about this part of the 
receiver that I should particularly 
welcome your advice. S. H. T. 

The design of this receiver lends itself 
readily to modification for A.C. mains 
operation, and we think that, the circuit 
diagram given in Fig. 2 will convey all 
the necessary information to you. 
You may find it necessary to make a 

slight adjustment to the number of 
primary turns of the ILK transformers— 
:this depends on the characteristics of the 

pig. 2.—Skeleton circuit diagram (omitting waveband switching, reaction, by-pass 
condensers, etc.) or the “Wireless World Kit Set," modified for use with A.C. valves. 

valves used—but, apart from this, no 
basic modification of the design will be 
necessary. It will be observed that a 
single cell is connected in the detector. 
arid circuit in such a way that it pro-

vides a positive bias; in this matter you 
should be guided by the advice given by 
the makers of the valve. 
In cases whore an attempt is made to 

attain the maximum overall magnifica-
tion, it is sometimes advisable to connect, 
a condenser of. about 0.005 mfd. across 
each half of the potentiometer, which is 
shunted across the secondary of the 
heater transformer. • 

000 0 

A Two-valve Question. 
Hitherto I have not had electric light 

mains available, but have recently 
moved into a new house in which 
D.C. at 110 volts is supplied. 
set is a detector and L.F. fitted with 
a choke filter output circuit, and 
hitherto I hace operated it Success-
. fully using 2-volt L.T. accumulator 
and five 20-volt H.T. units in series. 
This has given me satisfactory 
results, the volume being moderate, 
but ample for my purpose. I obtain 
the same results using batteries in 
my present house, but desire to use 
tlie household mains for 11.7'. 
supply as my H. T. units are now 
over three years old, and do not hold 
their charge for as long os they 
did. I should be glad if you 
could tell me what precautions I 
should take in order to avoid 
" motor-boating." I have already 
purchased on eliminator. J. F. J. 

You do not give us any technical data 
concerning the particular eliminator you 
have purchased, but the type of 

receiver you have in use will operate 
with almost any kind of elimina-
tor without giving this particular 
trouble. We may presume that. you have 
purchased a fairly simple instrument 

having two tappings, one of which is in-
tended for the detector valve. 
We would point out that as your mains 

are only 110 volts, you will not get 
enough voltage on your last valve to give 
you undistorted results unless you are 
content with comparatively little volume. 
We should advise you to use one of your 
accumulator units in series with your 
eliminator. It should be connected 
between the H.T.— terminal of the 
eliminator and the H.T.— terminal of 
the set. If your existing units do not 
hold their charge for long, it is advisable 
to purchase at least one new 20-volt 
unit to use in this position. If two are 
purchased you can arrange to charge one 
while the other is in service. 
Naturally, we presume that you have 

an up-to-dato receiver, but if not, you 
must remember that it is necessary to use 
fixed condensers in aerial and earth leads. 
For further information, we would 

refer you to an article appearing on page 
529 of our May 22nd, 1929, issue. 

00 00 

Special Screening Cabinets. 
Will you please tell me if there is any 

real reason why conventional screen-
ing boxes should not be used in 
the construction of recent Wireless 
World sets, for which the new design 
of metal cabinet is specified? I ask 
the question because I have a large 
collection of copper boxes with well-
fitting lids. W. M. P. 

If the screening provided by your boxes 
is as thorough ai that of the cabinets 
used in timo construction of the sets to 
which you refer, there is no reason why 
they should not be used with satisfactory 
results. All the new sets are on entirely 
straightforward lines, and, provided ade-
quate means are taken to ensure sufficient 
isolation of the various circuits, it 
mat tors not at all how this end is 
attained. 

000 0 

The Range of a "1-v-1" Set. 
I live about 160 miles from Daventry, 

and on account of mores interference 
depend almost entirely on the long 
wave elation for consistent reception. 
I am thinking of replacing my 
del.-2 L.P. set with an II.P.-det.-L.F. 
three-valve receiver with anode bend 
detection and transformer coupling. 
The set will be led entirely from 
A.C. mains, and the most efficient 

. modern valves will be used; do you 
consider that this circuit arrange-
aient should provide really adequate 
volume with a reasonable margin of 
safety? W. J. R. 

In answering queries of this sort, we 
can only assume that, your local receiving 
conditions are not abnormal, and, this 
being so, it can be stated quite definitely 
that a well-designed modern three-Valve 
set,^tvith a reasonable aerial and efficient 
valves, will give an output sufficiently 
great for average requirements. The 
efficiency of a modern H.F. stage is so 
high that it is quite conceivable that you 
will find it necessary to reduce sensitivity 
in order to prevent detector overloading. 
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A. C. Cosser LW., Higlentry Grove, London, N.5. 

Sensational Filament 
strength of the 

NEW Cossor 

The Strength of its filament 
is only one of the many 
striking features of the NEW 
Cossor. You can read all 
about the others in a 32-page 
Book—" All about the NEW 
Cossor." Ask your Dealer for 
a free copy or send a post-
card to A. C. Cossor, Ltd., 
Highbury Grove, London, N.5 

THE wonderful NEW Cossor filament 
is reinforced—just like ferro-concrete! 
It has a solid tungsten core that is 

acttially tougher than steel. And this 
core carries a thick, highly emissive coat-
ing. By a special Cossor process, core 
and coating are combined into a filament 
of enormous strength and pliability. 
Because of its pliability the NEW Cossor 
filament cannot become brittle. And 
because it cannot become brittle it will 
not break. Even after 1000 hours use the NEW 
Cossor filament will easily bear the weight of 
the whole valve. Not only in its filament but 
in its design, in its construction and in its 
method of manufacture the NEW Cossor is a 
wonderful stride forward in Valve development. 
Try the NEW Cossor in your Set—you'll get a 
new thrill from Wireless. 

Evidence 
you can see! 

This illustration shows an 
actual test of the strength of 
the wonderful NEW Cossor 
filament — unaided it easily 
supports a 6 oz. weight. Never 
before has such a strong fila-
ment been used in any Valve. 

it easily bears 
a six ounce weight! 
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RUBBER F 
for ABeiC 

MOVING COIL LOUD SPEAKERS 
12" x 12" .. 1/- each. 
18" x 18" .. 2/3 each post paid. 

PURE RUBBER SHEET. 
12" x 12" .. 1/8 each. 
18"x 18' .. 3/9 each post paid. 
Ebonite Panels cut to any size to fit your 
cabinet—Polished, Matt, or Red Marbled. 

Wholesale prices on applieuium. 

BRITANNIA RUBBER & KAMPTULICON Co., Ltd. 
7, Newgate Street, London, E .0 .1. 

Models 
from 

£3-15-0 

(MURIA 

seffliiifflffletatinaltritet 

Prove for yourself 
by comparative 
demonstrations at 
any radio dealer's. 
Write for an inter-
esting and inform-
ative book on sound 

reproduction 

Write to: Celestion Ltd., Dept. C, 
Kingston-on-Thames. 

London Showrooms: 
106, Victoria Street, S.W.1 

Telephone • Victoria 3955 

MUNN 
IBM 

ODUBLE THE VOLUME 
of your LOU 11 SPEAKER 
Pit a P.R. Mir ded Paper Cone to your speaker and you 
will be positively amazed al the diricrence. Double the 
volume and much greater purity in tone. All the notes 
come out in their correct' value. No resonance—no 
"drummine"—iust pure and real musie. 

The Pit. Cone I, the only me 
which corn ct Iv teprodueee the 
human °ire a's well as instru-
mental inu.k. That S why it 
will Improve anyconespeaket, 
no matter the make Or price. 
11" diameter,correeteproPm 
tioned, ready to lit, complete 
with waahers and screws. Col 
be adjuxted iti.t aptly. No 
entling, glicking or wash 
leather matured. 

3t6 
Post 4,1. 

THE PAPER : 
WHICH HAS .! 
IMPROVED I 
SPEAKERS 

ALL OVER THE I 
WORLD. ! 

nt :f rkx/erd. Ttleolomr: C ay 378e. 

P.R. PRODUCTS, Dept. S.8.. P.R. Dome, New-
sateStreet, London, E.C.4.orpwai.. l'est Office Tube 

For the 
SENIOR 
OIRGOLA 

RECEIVER 

Oak - 36-• 
Mahceg. 4of - 

CABINETS 
FOR THE 

MULLARD ORGOLA 
AND ALL OTHER RECEIVERS 
with Panels 18 7 wah 10 baseboard. 

PRICE 1 t ill OAK 
0.5tainable everywhere. 

Made by 

CARRINGTON MFG. CO. LTD., 
Conics " Works. Eandetstad Rd., South Croydon. 

Telephone : Croydon oS2s. 

What the 

Pacific Engineering 

Laboratory Co. U.S.A.( , thinks 
of E,WERrMTAL 

YVI ELE,5S 
' &The WIRELESS ENGINEER 

"This is one of the 
best technical wireless 
jouraals we have 
read and we heartily 
recommend it to 
everyone." 

MONTHLY m. 6d. net. 

Subscription: 32$. per annum, post free. 

fLIFFE & SONS LTD., 
Dorset House, Tudor St., London, E.C.4 

1 - 
1 •:":•-:••:•••°...:••••••:-.:>.:••:-.°...:•-`,..-•:•-:.«•:- •:.- -> •>4.••).•:••:••:••:•<••>•;* 

..e . e e 

Yetektirteseorld t .... • 
... , . .,. . , 

àrloiorboatmg jourm1 on 
.> •:. 
5.: The Leading British Yachting journa I ? . ... 

- THE YACHTING WORLD" deals with .... 
yachts and boats of all types and tonnages, .. 
:Whether on the sea or inland waters. Every .. 
aspect of yachting and motor boating is covered .:. 
in an attractive and interesting manner. , ..,:. 

D Every Friday 6. ..e. .:. 
4:„ 1LIFFE St SONS Ltd., Dorset House, Tudor St., London, B.C. 1 en 

er;e , ,.:. ..›..„) + ee .:.e..e....> ..:.,..:,....,e.:...:.«. ÷ .,:. .,oe f +.x0,4, .:. .:..re 

 AMICIAMMelar eRIGORIM 

err 

••• 
4:10 
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L.IST OF P.R. SUPER GOLDEN SERIES. 

4 le I 
1 Fn. 

Type. I volts. Amp. 
lom. 
ohms. 

Amp. 
fac. 

WW_II CPR 22 .095 24,030 13.5 C.F. Dot. 
I."... CPR 3 2 .095 12,000 9 L.F. 
OWER CPR 42 .095 40,000 32 R.C. 

7i6 IC: 1ó1.55:: ::: iiató Its 
H.F. Dot. 

_EA_,C,E, •GPR 11 3.5-4 .09 44,000 41 R.C. 
"'"••• CPR 17 5-6 .14 20,000 17.5 H.F. Del. 
UPER-•CiPR 18 5-11 .14 11,000 9.5 L.F. 
POWERLIPR• 19 5-6 .14 75,000 41 R.C. 

12/6 GPR-20.2 .15—  -6,000- --7 -Power-
BA« GPR 40'4 .15 6,000 7 „ 
Post sd .. 'GPR 60 6 .15 6,000 7 - 
Screened GPR 120 2 .3 3,000 4.5 Super 

Pine« 
GrEneid si- `i CPR 140 4 .2 3,500 4.5 o 

Port ed. 
i 

SC 25 .2 .2 
— 

220,000 150 8.137 

WHY PAY 1016 FOR A VALVE? HERE IS JUST A fa 
AS GOOD FOR ONLY nr u 

iamy lirio. ohmn y,11 gm get a pgri,t13.tlui,inui 
Lritish made vat cc with a superinu coating giving astonish-
ing selectivity with a minimum H.T. consumption, which is 
the general opinion of the thouer.nds who use P.R. valves. 
Tirare :re many valve, on thn ma, bet but teMe ore guaran. 
Iced -Ask your.eli why. 

The P.It guarantee covers seven months with the right-no 
a favour, remember-hut a right to exchange the valve 
ruiler the guarantee. All you brise to do is to post any 
defective valve tour,complying, c.f course, with the terms 
of I ho guarani. w huh is at? clic I and emlose a note stet-
lug defect-You will receive a new valve by return at post 

P.R. PRO:DUCTS, 
11, P.R. HOUSE, NEVJGATE 

STREET, LONDON, E.C.4. 

(;.p.o. ree S'atiatt. 

THE LITTLE THINGS 
THAT MEAN SO MUCH 

Belling-Leu Terminals ri make all the difference lo a 
act— they add finish to its appearance and that little 

extra efficiency which means so much. 
At!: your dealer for Bolling-1,re Handbook " Radio Connection," 

Type 'El' 6d. 
Type 'NI' 41d. 

Type '11' 3d. 

BELLING-LEE 
EOR EVERY RADIO CONNECTIOM 

drerti,,,,,rex' of Belling ft, Lee. Dd.. Quernara% lient-u. ra.il,,, Li,.. 0/i/Ic cry. 

r-r-77--1NDOOR AERIALS 
GOLTONE 

' 
12 feet long. 
Superior to Frame 
Aerials and other 
Indoor Aerials at 
double its length. 

Made Up of 96 plaited wires. Light, 

Price 2.- each. From all best Radio 

particulars with catalogue on ard4Goldieh Stores. Refuse substitutes. Full 

request. 

flexible and efr, iunt. 

ex Advertisements for " The Wireless World" are only 

POST tel. 

2 Valves or 
more POS1 
FREE. 

nil 

Tell U9 your set-
we will send cor-
rect valves. 
Matched Valves. 

1/. extra. 
Sent C.O.D. if desired. 

Telephone: CITY 3788. 

ASK YOUR DEALER FOR 
THEM. ACCEPT SO OTEER 

THE BEST OF THE 
BRITISH UNITS. 

1 8/6 
complete with cone 
clamps and aluminium 
brackets es shown, en-
abling exact centre 
adjustment to be made. 

Before you buy a unit for your cone speaker, send 
for a leaflet on this Watmel Unit. Both in theory and 
in practice this is the best unit yet turned out either in 
this or in any other country. 
Magnets of Cobalt Steel, pole pieces of turbo stalloy, 
armature of best charcoal annealed iron, positive adjust-
ment and true four pole action combine to make this a 
unit of outstanding performance and sensitivity. Fully 
descriptive folder free on application. 

WATMEL WIRELESS CO., LTD., 
Imperial Works, High St., Edgware, Mx. 

Telephone: Edgware 0323. i& r 

aceepled from 

REDFERN'S 
EE1ON IT E 

H.F. Choke Former 
A first class quality Former, that 
worthily upholds tho reputation 
of Redfcrn's ,or high grade com-
ponents at moderate prices. 
TOR BASEBOARD MOUNTING. 

BABE OAS BE REMOVED FOR 
MOudTINO HORIZONTALLY. 

Specification for eluding: 
Is each slot wind 16.1turns 

of No. 36 S.41' .G., 

1 D.S.C. Wire. 

Redfern's Rubber Works 
Hyde, Cheshire. Lt1 . 

mus we believe to be thoroughly reliable. 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in thIN 
eeltunns is: 

12 words or less, I:- and Id. for every 
additional word. 

Each paragraph is charged separately and 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 
previous issue : 13 consecutive insertions 5% ; 28 con-
secutive, 10% ; 52 consecutive, 15%. 

ADVERTISEMENTS for these columns are accepted tip 
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 Buildings, 
Navigation Street, Birmingham ; 280, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2. 

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 ILIFTE 
& SONS Ltd.. and crossed Notes being  

untraceable if lost in transit te•oild not bu tent 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 printer"' 

errors, although every care is taken to avoid mistake,. 

NUMBERED ADDRESSES. 
For the convenience of private advertisers, letters may be 

addressed to numbers at " The Wireless World" Office. 
When this is desired, the soot of hd, to defray the cost of 
registration and to cover postage on replies must he added 
to the advertisement charge, which most include the 
words Box 000, do " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. coo, c/o " The Wireless World," 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box Na. advertisements are warned against sending 
remittance through the post except in registered etsvelopes; 
in all such cases the use of the Deposil System is recommended, 
and the envelope should be clearly marked "Deposit 
Department." 

Der 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, counting 

front receipt of goods, after which period, if buyer 
decides not to retain goods, they must be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs us to return 
arnouet to 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, forwhich we take no responsibility. For 
all transactions itp to (ro, a deposit fee of st- is charged ; on 
transactions over (to and under £50, the fee is 2/6; over 

5/-. All deposit matters are dealt with at Dorset 
House, Tudor Street, London, E.C.s, and cheques and 
money orders should be made payable to Iliffe it Sons 

THE SALE OF HOME-CONSTRUCTED 1:DILICENSED 
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 amourt 
due in repect of royalties, which amount will be paid by 
" The wireless ‘Vorld " to the owners of the patents 
concerned, and a certificate will be handed on to the 
purchaser ut 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. 

ALL WIRELESS 
WORLD COILS 

- KIT SET, Coils with Switches.. 45 .- set 
NEW KILOMAG.   45/- set 
RECORD III   46/- sit 
FOREIGN LISTENERS 4 B.B.C.   30 .- set 

SICK 376 set 
METAL CABINETS for above   46,!6 
CONDENSER DRUM DIALS (Wireless W5 Id 
Patti-1'n)   et/- each 
WAVE TRAP, Li tz Wire  10 6 eant 

W ee 

wi 

j i3 n eeleSS 
2, 3, & 4, A tholstane Mews, 

Stroud Green Road, N.4. 

PUBILLC ADDRESS 
,tnd Broadcasting 

MÎCROPHONE 
The 'feud Instrument for addressing Audierce through 
Louilsp akcr, and ter relaying Speech or Musical 

Entera'nment to any distance. 

Powerful Loudspeaker Reproduction without dIsIortion. 
Hie ily senritive Microphone, r, um anteeil 
Ili, lion; ilistorcion or in ieroplion ic noises, 
absolutely Allen baeliferobial ; tu superior to 
ordinary Microphone Transmitters ; for use 
with Valve Amplifier or Valve Set (through /cads 

GramOplione Pick•up if desired at Open-air 
Meetings, h, Cinema, Thea,m, Cr Concert Halt 
Operate» f rum 2 Volt tapping of L.T. Autumn*. 
la tor, through Microphone Transformer. Current 
mimmption one-tenth Anima, trovided with 

4 !.;;;;:roti'Ls, liel•plated frame, ton pedc,tal, il indrigh for 
mi muting, on Speaker's Platform, ir. 
I 'ulna, on top ot Camera Stand; or 25 

suspen.ion sro, ceiling, . 
ill w.Cration 

The above Microphone is rendered Directional 
by attaching the Sound Collector. 

MICROPHONE TRANSFORMER, 
epeclal design to obtain best possible reenlbi 
from semilti ve Microphones when connected 
to high-r,, i,tanen 'phmics,Loodspeaker.Valvo 
Set, or \mire Amplifier: brit Transtonner 
made for r Speech with olo me, nu•dula. 
t ion vercli and MIMIC truism Publio 

Addles:: Miciamliones. ete.; Print et Sec. lumina,. acted: Lull 
directions for use of Microphone and diognunn id «inane. / 
tions free. Gruil• by return pod - • - U/ 

FREDK. ADOLPH, Actual Maker, PRONE: 
27, Fitzroy Street, London, W.I. Wawa,» 5329. 

"THERE IS A WHALE OF DIFFERENCE" 

APPLEBY'S 
THE ORIGINATORS OF RADIO Met,: 

PAR r EXCHANGE 81Peettnnion 2S cuss/ ). 

For Particulars see Miscellaneous Advertisements, 
CHAPEL ST., LONDON, N.W.1 
OPEN TILL 7 P.M. S %T. I P.M. 

Mention of " The Wireless World," 

RECEIVERS FOR SALE. 
e„ICOTT SESSIONS and CO., Great Britain's Rad 
1,7 Doctors.—Read advertisement under Miseellaneou 

[02 
et"-VALVE All-wave Receiver, latest type, peered's; 
1 perfect; £4.—V. Taylor, 87, Studley Rd., Steel 

well. London. 1.027N 

Tni EGEIVERS for Sale.—Portable 5-valve, suit eaei 
Alb type, complete, as new, perfect; £9/17/6.--1; 
Taylor, 87, Studley ltd.. Stockwell, London. (0531 

NATIONAL Portable, mouth old, perfect, equal neo, 
£13110; Amplios, Willi speaker, little used. Wag 

itsrain valves, 11.e.LL.612, D.F.H.612, D.E.5B, D.E.,, 
now condition, 6/- each.—liorspoul, 47, Church St. 
ejouthwell, :Notate. [639 i 

rèURNDEPT 7-valve Superhet, 1926-27, £15; Burr 
dept, Ethogrand 5-valve, £15; Burnciept Ethel; 

phone IV, £7; Marconi amplifier fur V2, 35/-.—Jam 
scull and Co., Radio Engineers. Dunfermline. (0321 : 

MAI=N[jrNeUils8triCght23Intt Rece 
v7elkt-leif/ 

meters, valves and grid bias battery, /Asses Miler. 
52-amp.-hour accumulator, with cover ano' carryin 
sirop, Ferranti trickle charger for 200-250v 50 cycl 
A.C. mains; £31 /10. - Box 3282, c/o The: IV irele ' 
World. (644 

flOsie011 8.0.3, latest model, all electric, for 20C 
244.1 A.C., used Sew hours only; cost £15, fiiu 

elieque :E13/10 secures; also latest Osrum music lasagne 
8.113, with new H.T. buttery, accumulator and Mu' 
Mint speaker. in oak cabinet, cost £15, pelfect, fire 
cheque £12/10 secures; !matey refunded if not «dished 
—Box 3298, tau I de Wireless World. (6 47 

ELECTRIC Detector and IXTuner64:, 
Y £4; also Power amplifier, same make, £5.—Bo 

3361. do :toe Wireless World. [650 

6 -VALVE Soledyne 3, condenser control, maliosan 
aahinet 2 eliminators, Philips nnd Elea, 

lis mime 300 tidt output, »pare valves and neeessorie, 
perfect condition; £25; eliminators separate, M10.-
Box 3362, C/u The Wirelees World, 

111L1P8 3v. All Mains, A.C. 240v., £23. sell £1 
3 3  3B.T.H. Rice Kellog moving coil loucl-speake 

A.C. 240v.' £40, sell £25; Ferranti LS., se I 19/ 
Saul, 8, Anerlell Rd, S. Lytham, St. Amines. [649 

SAM£40N-COTTON (American) 8-valve Superhel 
with Eng I id, valve holders, complete with Both) 

frame aerial, battery leads and five new valves in pe 
feet order: offers.—Col. Kennard, 2, Adelphi valves, 
Loudon, W.C.2. [641 

LMMONDS BROS—Reeeivers constructed to yet 
b•7 own or any published deeign; also repairs, r 
constructions, and in odernisa bons at metiers, 
charges; best inaterials and workmanship guarantee, 
numerous testimonials; quotations free.—Addrer 
ielsireland ltd., Smethwick. [581 

E POCH. 

re POCH Moving Coil Speakers (Neatly Itniseve t 
a-4 Results of all Receivers from 2 valves upwards. 

[60 
en.ciRNTIFIC DEVELOPMENT Co., 51, Fisherga 
1.3 Preston. 

E O .You the Following Inducements to Pi 
chase Your New Receiver or Other Apparel 

from us. 

FIRSTLY.—Unbiassed advice. The principa, of t 
firm has twenty years' professional wireless • 

perienee, having been at the Government Experimen 
Stations in 1910. Ile lies been Manager for the St 
ling Teleplione Co., radio expert to the C.E.C., s 
Chairman of the Technical Committee of the Natioi 
Association of Radio Manufacturers. His advice 
saved our clients many thousands of pounds, for, 
everybody knows, there is no hobby on which m 
money is wasted on useless apparatus by the uninitiat 
QECONDLY,—Wo take your old apparatus in p 
KY exchange tor new, as we have means of I ispoe 
of much that the or, man finds it difficult 
impossible to sell; send us a list of your old apparai 
er, better still, send us the apparatus, and Mae y 
new requirement. We will then make our offer 
your goods, and if you do not approve, which is unlik 
%if' will return the parcel, carriage paid. 

You are in Doubt as to the Make of Receive) 
other Apparatus you should Purchase, write 

us, :Ind we will advise you; we have no leaning toe 
any particular maker, and will tell you the pantie 
instrument you should buy for your purpose. • 

SCIENTIFIC DEVELOPMENT Co., 51. Fishers 
Preston. Tel. : 1364. 

-LE tn.Linc-coLELEGWOon 8-valve Super He 
£1-11- dyne Receiver, built to specification, eoni 
with valves, frame aerial and Sterling Magnavox , 

N.W.6. 
speaker; £12.—V. B., 10, Pareind Hemet 

when writing to advertisers, will ensure prompt attention. 
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Receivers for Sale.—Contd. 
READ and lIORRIS, Ltd., 

rrlIE Mains Pioneers, who in 1925 equipped the 
Ic'spital with mains sets. 

ST it.i, supreme in all Mains Work. 

OW Tension A.C. Eliminators Permanently Replay. 
ing Bat toles; now only £5/15. 

T HE; Original Electrolytic Condensers, as used in 
2,000 m.1.; only 13/-, including postage. 

MOVING Coil Speakers. • 

ALL Mains Power Units. 

BARGAINS, second-hand. 

IEAD and MORRIS, Ltd., 31, Easteastle St. (lacing 
fh ',ark el Waring, Oxford St.. W. [6464 

p ritovso lillemag Four, complete with valves, 
5 vidt L.T., 150 volt 11.T. aveuriallators, end l'or' 

lalat st i pie meter, installed free ; .1,monstratien even-
jugs l'y appointment; £20, or near offer for quick sale, 
, rust £35.--.Plitate: Luling et56. 2/, Luaiow ltd., 
Ealing, W.5. [6532 
1 029 Cos:4)r Melody Maker, 240 volt A.O., Cossor 
_Le eliminator. Celestion 012 mahogany loud-speaker. 
eemplete with all accessories, foi inimeiliate installation; 
18 el:Meas.—Conway, Highview, Inuit alit ChM; Wake-

: nein's Dill Av., Kingsbury, N.W.9. [6499 

; ULTEACYNE Sala:diet for Sale, in walnut clue, 
profess lousily wired, finest components, lye slow 

' motion condensers, Ferranti push-pull last stage, fitted 
for gramophone pick-up, frame or out-docir aerial, in 
perfect order, completo with framo and with 4-volt 
valves, last 2 P.M.254; £13, or near Mien—Write 8., 
c/o A. Menus, Stationers, etc., Cambridge. [6517 

M ARCONI Portable, £18/18 model 55, unused; first 
£16.—•• Radio," Montclair°, Blackwood, Mon. 

[6520 PIIIMPS All Mains 2-valser, complete, brand new, 
>heft soiled only; list £1210, accept £10110; 

seeures; guaranteed perfect end llllll 
Goldliain, 16, Iturleigh ltd., batten. [6519 

FVIVE-VALVE Portable, new 11.7., spare aecumula-
-6: ter. Mollard valves, turntable, beautiful tune; 
£10.—" Spero," Chaldon Common, Caterham. (6558 

NEW All-Wave l'our, with a cldit halal loose coupled 
1 timed aerial uni-cuit, as in regional receiver, oak 

eabinet, 30in. panel, 3 Cyldon variable condensers, 
ormolu' dials, 2 Sitar', milli:meters fitted on panel, 
0.5 m.a. and 0.50 ma., complete with Bercliff coils 
and valves, brand new and a really fine set; what offers', 
—Box 3386, c/o The Wireless World. [6556 

ALI, British Six, in perfect condition, oak cabinet, 
eemplete with valves and long and short wave-

length sets of coils, royalties paid, Wonderful range, 
power :Lod tone quality, highly selective without loss 
of tone; a bargain at £25.—Box 3385, cr.. Ilse 
Wirelesç World (6555 

ns 1711 N DEPT Screened Four, la test mode, oak 
doorcd cabinet, valves, leads. 

'MAGNAVOX Moving Coil Speaker. in large oak 
cabinet, baffle, 6.volt field winding. 

F_Tum Tr,,,iun Eliminator from A.C. Mains. 100 
to 250, giving various voltages from 50 to 210. 

TRICKLE charger from AC. Mains, from 100 to 
-11- 250, charging 2-, 4- or G-volt accumulator. 
r1 1.1,11AM Accumlator, 6-volt, 40 hours actual, 

Iturtidept automatic power control unit. 

FilE above Outfit is ea New and Reproduction 
is Wonderful; cost £59 a few weeks ago, will 

ccept first £40; seen and heard by appointment.— 
;ray, 3, Mettle Hill West, London. W.2. Paddington 
535. [6552 

ft 
EIVER for Sale. 4-volve neutrodynr, mahogany 

ease, powerful, superb tone, Celestion speaker, 
reliant valves, mains unit. 'Phones. Lotus remote 
mtrol. royalties paid, crated free, heard London by 
opointment, or deposit system; carriage extra: £10. 
Insider near oiler—Box 3388, c/o The Wireless 

[6584 

I: A it o NI Model 11. 6 valves, 3 5.0., det. and 2 
lt.C;. stages, frame aerial, extremely powerful and 

lectivo: " The Wireless World," Se, d ent be r, 1929, 
ates: Expensive but of superlative performance; per_ 
ct condition; cost £60. accept £25, bargain.—Bra 
:87, c/u Tice Wireless World. [656i 

BATTERIES. 
(TET MT. Re placements—Sacs (capped or un-
• capped), highest grade. No. 1, 10d, per dint; No. 
1/9 per doz.—See below. 
INce,—Best quality (wired). No. 1. 13d. per doz.: 
' No. 2, ed. per doz.; orders valued 5/• carriage 

I d, othcrwoo 6d. for postage.—British Battery Co.. 
trend« ltd., Watford, Herts. [0258 

JET II.T. Batteries.—Parts per dozen, jars, No. 1. 
214x11A square, 1/3; No. 2, 1/6; sines, No. 1. 

I.; No. 2, 11d.; sacs, No. 1, 1/2 dozen; No. 2, 
); terminals, 8d., 10d.; dozen cells (18 volts). corn-
'as with bawls and electrolyte, No. 1, 4/1; No. 2. 
; post 9,1.; lnigh efficiency, long life, self charging. 
cep small; send Gd. tor sample unit; illustrated 
klet free, carriage free orders 10/-•, write for free 
wireless bargains; trade supplied.—W. Taylor. 57, 
Bey Rd., Stockwell, London. (0039 

.53 Advertisements for The Wireless World " 

TRY THIS NEW SPEAKER 
OF AMAZING EFFICIENCY! 
Write TO-DAY for 
our new booklet: 

"SOUND ADVICE." 

Via) SUPER POWER MODEL. 
This wonderful speaker was pronounced 
by all at Olympia as the most realistic 
reproducer there. ORDER AT ONCE. 

BAKERS 6sethtcy 
  RADIOMglefflED 

The leading manufactur.rs of Moving Coil Speakers 
Offices: 

89, SELHURST ROAD, S. IVORWOOD, S.E.25 
Works. 

42, CHERRY ORCHARD ROAD, E. CROYDON 

DOMINION SLOW MOTION DIAL, 
Brownie are now producing 2,10) Dominion 
Vernier Dials a day. That is why i• is possiliels 
to offer this highsgrads dial at the wonderful 
price of 2,6. 
The mechanism is a special non-hack lasts 
design with a reduction ratio which makes 
bps tuning easy without becoming tedious. 

Finished in plain black or beautifully grainei 
mahogany Bakelite. 

aYe 

Batieries.—Contd. 

START the Season Well.—A wet MT, battery is 
within your reach now; take advantage of our 

astounding price reductions due to clearance of surplus 
stock; we offer the icdlowing job lines :—porous pot 
cells, 3/. dozen; No. 1 nun: cells. 2/9 ilaZell ; electrolyte 
oil, 611, bottle; electrolyte powder, large size 9.1., 
smaller sizes 6d. and 4.1.; carriage extra.—Pearson Bros.. 
32, Cawdur St., Poplar, Loudon, E.14.'Phone: F.asst 
6155. [6279 

G.D.E.S. Accumulator Hire and Maintenance Service 
(5 mile radius).-98, Cherry Oreliard Rd., Crny. 

don. (6374 

PENTODE tisers.--Write for details of new size sell-
charging wet battery; 40,000 tuilliamps, 6d, per 

volt; illustrated catalogue giving data, post free.-1.1. 
Taylor, 57, Studley ltd., Stotikwell, London. [0273 

L.T. Accumulator Service and Charging, jnoludifig 
free colleution aud delivery, covering: Poplar, 

Bow. Stratford. Plait:few, East irons. Darhing. West 
ifain. Forest Gate, Ilford, Clnalwell Death, ltomford, 
1 tagenhain, lircontleo, Ley ton, Waltharnstow, Wanstead, 
and Woodford; also 11.1'. servira iron, 1/- per week, 
covering above districts, 'cud any part Greater London.— 
Write for particulars, Pearson Bros., 32, Cawdor St., 
Poplar, London. '1'hone: East 6155. (6471 
egLDITAM Aectamilator. 120v., new 1928, winds con.; 

netting: liotherwood Rd., PtttneY. 16513 
Lieeneves.—New Sac machine, can and ease. 

-Li formers, etc., for sale, cheap' p.c. for details.— 
Bland, 1, Roderick Rd., Hampstead. (6485 

EPOCIL 
l'OCIL 

E POCH. —Watch Epoch grow I 
0021 

CHARGERS AND ELIMINATORS. 

,11 ANTALUM Electrode Strips for 11.T. Rectifiera. 
-I- suitable for A.C. mains eliminators; 2d. each, or 
set of 8, 1/-.-1-7, Dalton St., West Norwood. S.[E03.2078. 

VORTEXION Transformers, chokes. etch, wound to 
• tiny speeitleution; write or 'phono for quotatiou; 

best quality components only.—Vortexion, 72. Merton 
Ltd.. Wimbledon, S.W.19. Tel: Wiudiledon 2814. 

p1.1ILIPSON'S Safety High Tension Battery Et°113mii9- 

HInaLt''SsO N'SS Safety Eliminators Give Consistent 
Results. 

PltILIPSON'8 Safety Eliminutors are Guaranteed for 
12 nientla. 

PHILIPSON'S Safety Eliminators are Sold on 7 
Days' Approval: 

P IL1PSON'S Safety Eliminators are Housed in Art 
Enamelled Metal Hosea, fitted with 12ft. of flex 

and a il,dzeitte Plug, am] are constructed from the 
very best material throughout. 

PUIL1PSON'S Safety Eliminators are the Cheapest 
to Install. and the cheapest to ma; mires: 

Model A.C.5. £4,117 fi; A.C.7. £311716; complete 
with full wave reetifiers; model D.C.4., 376; C.C.S. 
45/-. 
-HoHfut'SON's Safety Eliminators are Described and 

Illtedrated in our Booklet •• Radio Power." Have 
you had your copy1—Write to-day to 

p1IILIPSON'S and Co., Ltd., Radio Engineers, Astley 
Bridge, Bolton. 'Phone : 2038. 'Grams: Safety, 

Helton. Est. over 50 years.  

TaANSPORMERS and Chokes for Battery Elimina. 
tors, and for all wireless purposes, receiving or 

transmitting; enquiries invited.—Cliester Bros., 244. 
Dalston Lane, Loudon. E.8. (6138 

UNIFLEX MT. Eliminator Kit, giving 15 tnilliamps. 
120 volts; 30).. the kit of parts, already mounted 

ritt baseboard, with complete instructions for simple 
eon neet log. 
PHIS New Improved Uniflex Model is the Finest 
1 Value in England, and includes shielded mains 
transformer, will, terminals. heavy choke, 3 trydra 
condensers, leteCt 500 volts D. C., Loewe vacuole resist. 
mice and clip, valve holder, panel already drilled with 
three sockets fitted for negative. 60 volts. and 120 volts; 
all the components monnted on a wooden base board 
acid neatly boxed, with full instructions and picture 
diagram, ready for assembling in a tow minutes. 
LTOW to Order.--just send a postcard for ono coin. 
.11 plete 30/. kit, carriage paid (if 15/. Mallard 
11.11.10 valve is to be included. ask for 45/. kit), all 
kits sent c.o.d. (pay the postman); thousands of these 
kils now in use all over the world; hundreds of testi-
monials. , 
ILIUM, Particulars and Diagram Free; dealers write 
Al for terms.—Liverpool Radio Supplies, Gullies 
Works, 04, Myrtle St., Liverpool. t6231 

TLAS Eliminators, D.C. £1/17/6, A.C. £3/17/6: 
Nesper trickle chargers. 29/6. 'Phone Gerrard 

6268 for demonstration.—Oreatrex and Co., 184, 
Regent St., London. [6451 

rAT.FER LT. Rertifiers, the rectifier,' paro.i„ exeteeat. 
J- 1 lencr, cheap. highly efficient, l 
by temporary overloud or high voltage surges, rentifying 
units to pass up to 2 amperes; 10/6,• guaranteed, 7 
dierrid.trial against cash.—Box 3365, c/o TA. Wireless 

(0470 
only accepted lrom ¡ir ins we believe to be thoroughly reliable.  
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WONDERFUL WIRELESS OFFER 
the Graves 'Vulcain' 2-Valve Receiving Set 

lhe World's finest achievement in Wireless Value. 
Handsome Oak Ca binet, Dull Emitter 
Valves, H.T. Battery, 2-Volt Accu-
mulator, Polished Oak Cone Loud 
Speaker of lovely tone and ample 
capacity; camPtete £7 .17 . 6 
Aerial Outfit. ¡'rice 

LATEST DEVELOPMENT IN WIRELESS SCIENCE 
Even if you am only a beginner, this magnificent 
Installation enables you to start where others lease 
off; or if you are an experienced wireless operator 
this superb set will give you a thrill of interest whieh 
you have never had before, and a sense of power anti 
command over the mysterious forces of the 
ether which will positively astonish and fascinate you. 

WORLD'S FINEST WIRELESS VALUE 

Do not let the tow Bargain Price mislead you into thin 
leg that this is a elleap production ; on the contrary, 
every component, both seen dr unseen. Is of nest rate 
quality.&the whole production IS worth many pouruis 
more than it is priced at. The Graves principle of busi-
ness stands for Highest Quality. Lowest possible Price. 
Easiest Ternis, and Immense Sales. Complete approval 
hallowed, and every promise A: statement made good. 
TERMS: Our Bargain Price is for Deferred Pay-

- inents. Send 1«, 6 110w, and complete 
purchase in It inonthly payments of 10,6 each, 
We allow the fullest Approval in your own hone. 
THE GRAVES SCREENED GRID 3-VALVE SET 
complete with Cabinet Loud Speaker 5e all accessories 
and Instructions. Enormous range. Price £12.15.0 

Terms : 15 - J1ow. and balance Is.- per month. 
WRITE for rATALOGUE Post Free 
Poll particulars ot till saeieties il flereiving Apparatus. 

J. G. GRAVES Ltd. SHEFFIELD 

[0 tl 
e * 4 $ 

All Mains Drive for A.C.: 4 
infinitely variable tappings— 
zero-200 volts; 1 Fixed tapping 
200 volts: 100 tnilliamps out-
put from each tapping; West-
inghouse Full-Way rectifica-
tion throughout ; Low Tension 
—Full ampere output on each 
tapping for 2, 4 or 6 volts. 
Compiles with I.E.E. regula-
tions. GUARANTEED NOT 
TO HUM. French polished 
pedid mahogany cabinet. Price 
£14 Cash or easy terms 25*-„, *VW( 

The per month. 
Write for free Brochure .* 

Royce RSDIOVOLT LTD.. 
of Mains Clarence St., Staines, 
Wireless." Middlesex. 

Mention oj " The Wireless 

Chargers and Eliminators.—Contd. 

TANTALI/Id and Lioniam fur A.O. Reetifiere; make 
1 up your own inexpensive chargers; blue prints 
for H.T. and LT. 1/- each; Lionium electrodes fitted 
with terminals. amps. and 5.8 amp,. -Blackwell's 
Metallurgical Works, Ltd., Speke Rd. Works. Oareton. 
Liverpool. 'Phone: Gersten 980 12 [6282 

AUSTIN Power Transformers and Chol:es Command 
Suc -tos in Any Eliminator. appreciated by every 

user, H.T.3 and II.T.4. 161-; H.T.1, 171•; II.T.2, 20/-• 
A.3, 121-; A.4, 15/•; any output supplied tu V2. 
K.V.A. low resistance ehokei up to 100 H. from 12/6; 
guaranteed free advice, stamp.-Austin Mill,, St. 
Albans Av., Heaton Chapel. Stockport. [6410 

30 / kit, 120 volts 
15 nullianipx. contains man, transformer, 

choke, resistanee tor 60 volts tapping, 3 condensera 
(500 volt test), valve bolder, and valve; 501- tomplete, 
carriage ¡cid: guaranteed; state voltage.-Fel-Eetrio 
Radio, 56, Unnlen St., Shenield. [6505 
'PHILIPS L.T. Trickle Charger, as new, without 
A- salve; 25/-.---Riches, 96, Lauder Rd., Stoekwell, 
S.W.9. [6512 
E POCH. 
"IP POCH. 

EPOCIL-Something new in trickle chargers. 

E POCH. 
E OC11.-See the marvellous new range of trickle 

chargers. [6458 

SAVAGErS Specialise in Wireless Power from the 
Mains: relinblc apparatus at reasonable prives. 

SAVAG Transtermer Laminations and Bakelite 
Bobbins; intending honte constructora should 

write for list. 
QAVAGES Reliable Smoothing Condensers. 1,000 
1..7 volts D.C. test, 2-mid.. 31-• 4-mid., 5/3; 500 
volts D.C. lest, 1-mfd., 1/6; 2-mid, 2/3; 4-mfd., 3/9. 
SA VnAaCT,511,1S,c.usped.rnflariretlii,r,i iteanfclor (It-put Chokes, 

SAVAGE'S Mains Transformers for Westinghouse 
Rectifiers, II.T.4, 18/6; A.3, 17/-; A.4, 20/-. SAVAGE'S' Mains Transformer for Westinghouse 
1-1.1`.4 unit, with additional winding 4 volts 3 

amps., 23/ , 
QAVAGE'S Mains Transformer V.T.31. 200.0-200 

volis 50 internps., 2+2 volts, 2 amps., 2+2 volts 
3 limps., 28/•. SAVAGES Mains Transformer B.T.3, 600-0-500 

volts 120 m/amps., two windings each, 3.75-1-3.75 
volts 3 unipS., 2+2 volts 3 amps., 51/-• 
QAVAGE'S Mains Transforme, and Power Chokes 

are Carefully and Individually Constructed from 
first clasS materials, with an exceptionally generous 
margin of safety. 
QAVAGE. 146. Bishopsgate, London, E.C.2. Phone; 

Bishopsgate 6998. [6406 

11/UL. Conveitee, B.X. type. 6-volt, ill perfect con-
-a/ diem; £5, or elfer.-" Kintore," Brampton (hove. 
Emden, middiesex. [6535 

5A.C. Elimin ' ators 20 volt 60 cycles, or 110v.•' 1716 
each.-I'runks, 42, St. George's St.. Loudon, El. 

[6534 

REGENTONS W.I.B. A.C. Eliminator (Westinehouee 
/te ectifier), 200-250 volts' gives 120s. 18 m.o., new 
condition; mist £4/19/6, sell £3/7.-F. M., 74. eiiirleV 

2/9 (all 500 volt teeth Fuse bons and bolder, ; 
SPark lt d., Greyden. PECIAL Offer.-4 mfd. condensers, 413; 2 tied., 

Reayberd transformers for LI.T.3 rectifier, 15/-; all 
type; Westinghouse reetitiers, lleayberd traniefoiniers, 
Pye cholres, ete., actually in stock; sent you carriage 
pajel per return on receipt of remittance.-Coldhilm, 
Radio Engineer, 16, Burleigh Rit., Britten, Surrey. 

[6518 i 

CABINETS. 

A RTCRAFT Radio Cabinets are Britain's Best 
ZS. Vaine. [0313 

D it; fly's( ubinets.-Table models in solid oak and 
mahogany; from 11/6 to 71/-. 

J)iusr's Cabinets. fitted with Radion or Reisistou 
ebonite it required. 

TNTUBY'S Caliinct,--Pelestal model, with separate 
-Le battery compartment; from 561- to £12. 
D R:1112'S Cabinets Made to Customers' own Designs. 

DIOBT'S Cabinets.-Write for new 16-page art 
catalogue-F. Diglay, 9, The Oval, Heaney Rd. 

E.2. Thoier: Bishopsgate 6458. (012fi 

A DTDRAPT 'Radio Colinots; Britain's best value; 
L. lowest prices enneis tent with highest qualitY: 
illustrated list free froin actual manufneturere-Art• 
craft OM. /56. Cherry Orchard Rd., Croydon. 'Phone: 
Croydon 1981. (0040 

i
C ABINETS, 161,j•in.x7V2in.X1lin., baud mahogany 

finished 7/6 unpolished 5/6; oval front, 107/sin. 
)(614iii., 6(1 extra; baseboard. 6(1.•, carriage free-F. 
%V. Ramsey. 63, shaltesbury St., London. N.I. Clerk. 
unwell 7139. ;.6145 
A leTCRAFT Radio Cabinets are Britain's Best , 
Zà. Value. (0309 I 

World, • when writing to advertisers, will ensure prompt 

THE RADIELLE COMPANY LIMITED, 
18a, Haverstock HUI, Chalk Farm, N.W.3. 

['afros Chalk ll'arni rube Maim, d 
Telephone: Hampstead 1934. 

The 
FULL 

BEAUTY 
of radio or gramophone omotnetion is not lisi bje 
without LISIS,, or rinabr valves, in the out at 'tige. 
The Budd ILK, in designed for supplying the 1 ,T. for 
sets and amplifiers Usint salves of this type. L.3. (Raw 
A.C.) for the °laments of four A.C. Valves Call e sup-
plied at an egtta cost of ,,nd an additional nutput 
tif 4-25v. to fe'25v. can also be fitted for the filani'tits of 
up to three L.8.5.A. valves at a f orth, aitionlen 
charge of 15/-. This unit cm lindiem ev 'druids el one 
tiontinuously variable H.T. topping for the He 'eluting 
thin! of )tercened (trig valves and two vatiabli 11.7. 
tappings for the early and lottrin,diate stages, whilst 
thy fixed tapping is foe use with the output valve«. 

B.T. Smoothed Output: 360 volts at 65 m.o. 
Complete with 2 - Philips 
non" Valves (P w ull.wave elt. 
fleation) 13 • 15 Price 

1 

"Astounding!" 

The follow:ng extract is from 
the letter of a recent advertiser 
in the Miscellaneous Columns 
of "The Wireless World." 

"My loud-speaker 
was sold on the 
evening of the same 
day on which the 
advertisement 
appeared. 

Many thanks to yo hr 
paper: it is wonder-
ful. The number of 
replies to my adver-
tisement was 
astounding." 

Clarke Wood, 
Common Side, 

Selston, 
NorTs. 

alien Lon. A5 
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Cabille1S.-Cont.d. 

QUPPLIERS of 'The Wireless World " Cabinets.-
I' J Metal cabinets for the new Kilo-raag Four, 
" Wireless World " Record Three (suppliers of "'the 
Wireless World" cabinets), and "Wireless World" 
kit sots, each compartment soldered and elechically 
sealed with bras. gauze, 2 polished copper screens for 
B.G. valves, complete with oak base, exquisite Jacobean 
finish; terms, cash with order; Mee 57/6; prices for 
any type of copper screening boxes or screens on appli-
eation-Rigby and Woolfenden, Sheet Metal Workers, 

, Rochdale. [6253 

! A =CRAFT Radio Cabinets are Britain's Best 
, £m- Value. 10310 

KAY'S Cabinets, the greatest range of pedestal 
cabinets in the kingdom; original creative de-

signs at prices 50% lower than elsewhere; quotations 
, for specials by return; delivery at short, notire guaran-
, teed; moving coil, portable, bailie, vignette, radio-
. gramo, electric pick-ups, television, etc.; illustrated 
. lists free.-Ii. Kay. Wireless Cabinet Manufacturer, 
• Mount Pleasant ltd., Loudon, N.17. 'Phone: Wet-
thamstow 1626. [6461 

A RTCRAFT Radio Cabinets are Britain's Best 
CI. Value. (0311 

FIGURED Oak Califnets, Mollard Orgola, 15/.; Mal-
lard Orgola Senior, 23/6; Brookman's Three, 15/-; 

, hand ;undo and Freneli polished, rubber feet; carriage 
paid; liste free.-Gilbert, Cabinet Maker, Swindon. 

[6477 • 
INEST American Types. astonishing value, special 

offer oak eabinets, hinged lid, baseboard, highly 
polished, take 12in.x6in. panel; .sample, carriage paid. 
6/6; trade dis,munts for quentstics.-31ag-liadio, 112. 
Warstone Lane. Birmingham. (26t! 

LOUD-SPEAKER Cabinets. extraordinary offer, oak 
cabinets, hanisome fret front, highly polished, 

13in. square. 61. deep, finished moulding, take all 
ordinary units; sample, carriage paid, 6/6; trade dis-
counts for qua ntities.-Mag-Radio, 112, %Version° I.ane 
Birmingham. [2666 

E pocu. 
E POCH. 
EPOCH Cabinets for Moving Coil Speakers. 

[6023 

"W11tELESS WORD L " Metal Cabinets, finest value 
effused; new Kilo Mug and Record /II, with 

oak base, 454; cabinet for " Wireless World" kit, 
finished as above, 35/-. See advert. under Coils.-Stott. 

[6540 W E Cin Supply any size Cabinet, maximum 21x 7:c 
/0, in oak at 10/- carriage paid; also ninny 

attractive Consol models.-The Cabinet Co., 138, High 
St.. E.1. [6576 

1VARRICK RADIO can supply a solid figured oak cabiret, hand french polished, with artistic 
fretted front with old gold gauze, complete with baffle 
board and screws, to take any cone chassis on the 
market, size 17iii., moulded top and Lo; loin, solid 
1,:jin, oak throughout, price £1, carriage and packing 
2/6; can also be supplied with chassis fitted to take 
any unit, price £1./7/6.-Warrick Radio, Hernchurch, 
Essex. [6550 

DORT.ABLE Cases.-We specialise in cases, leather 
L or wood, for portables, Pakawa patent handles, 
5X12X5 deep, lid 41/2 , leather 34J-, Roam> 20/-; all 
ires in stock; send us your enquiries for quotation. 
-Henri and Co., 79, Rochester Row, S.W.1. 'Phone: 
'io. 4361. (6531 

COILS, TRANSFORMERS, ETC. 

,000-01111 Dwoupling Resistances for " Wireless 
- World" Circuits•, 1/6 each, post free.-Groves 
rothers, St. Mary's Place, Shrewsbury. (6232 

; 00 -OHMS Decoupling Resistances for New Ki:o 
Hag L'unir, foreign Listeners' Four, and all 

Wireless World " circuits, hand simile and tested in 
r own workshops; improved model wound with Co 
intuit wire, 1/6 each, post free.-Groves Bros., St. 
ary's Place, Shrewsbury. 

tHE Fact that Our Deeoupling Resistances are Used 
. in " Wireless World" circuits is a Proof of Their 
wit; improved model now available-Groves Bros. 

MOVES BROS.' Decoupling Resistances are Ob. 
r tails:0,1e from Most Factors and Dealers, but if 
ir diMculty send direct to above address. [6305 

HOORD III Coils. 44/-; new Kilo-mag four, 40/-: 
' S.G. Regional, 37/6.-Radiograph. 

oremaN Listeners Four, 6 coils, 50/-; Europa 
portable, 21/-; Europa ill. 18/6.-Radiograph. 

G. Multiple Portable, 22/6; Everyman four 30/-; 
Interchangeable Everyman and cones, 72/6.-

liograph. 

ITZ Wire 0/40, 1/6 per dozen yards; 27/42, 2/6 
dozen yards.-Radiograph. 

El/FERN'S Derp Ribbed or Becol Tube, 5d. per 
inch: slotted for winding, 1/6 extra; any coil, 
or wire supplied to " Wireless World " specifica-

,4-Radiograph, Station Rd., New Inns, Hands. 
h, Birmingham. [6273 

Tie sphalyle Peden:ante C term. 
of th Ultra Air Chrome. 

Ile Spelt/m/1*h treated 
sul amazinl populdr 

the S how interest al 
. . . incorporates the 
Double-diaphragm Princi-
ple . .. uniform frequency-
response from 60 to 10,000 
cycles . . . reproduces the 
high and the low notes 
faithfully . . . finds the 
missing notes. 

IN ATTRACTIVE CABINETS 
Model U 12 .. Price £3 19 6 

Model U 14 .. .. Price £5 5 0 

Model U 18 (in oak) Price £11 00 

„ On mahogany Price £111 17 6 

Model U 24 l'rice £16 16 0 

IN CHASSIS FORM 
Type L za" x to" x 42/-

Type K x 54- X ' 52J-

*Type F r13' x 23* x sr 84/-
Type J as• x 2.)» X 6.[» 1051-. 
* Type 17 is Mai used by Mr. Percy W. 
Harris in the Wireless Constructor Alt 

Elec,rir Grc 

Ultra Elea; ie Limited. 66f-6153, Harrow Road, 
London, N. IV.ro. 'Phone: Willesden 1616/7, 

Coils, Traoslormers, Etc.—Cont 4 

rillIANSPORMERS.-Any outputs wound to sped 
fication; metal rectifier transformers from 11/9 

Cannot be beaten; enquiries invited.-Townsenct Green 
wood Terrace, Brantley, Leeds. 

WIRELESS WORD L Kit Set, coils and swit[e6h3e4s1 
TV wircil und mounted ready for fitting, coupling 

rod and knob; 63:-; trade enquiries solicited; liberal 
discuunts.-Porter, Wellowgate, Grimsby. (6 465 

Four, set of coils, 451-; Record III. set t  tof coils. 42/6; coils me all published circuits, 
wound exactly to specification; outlast transformers, 
wound to metals your salve, 21/-; all standard rutio in 
etotilt,• moving toil loud-speakersi 6 volts % snip., 
complete with output traiisiormer, £4; mains, cuy 
voltage, ditto, £4!5; A.C. mains, complete with full 
rectifying equipment and output transformer, £616.-
Porter, Wellowgate, Grimsby. [6467 

R I. Varies' Power Transformer, 200-240 A.C. te 
375-0-375.1. 5.5v. and 7.5v. for U8 valve; £2.-

It. J. Mew, Endowed School, Hampton Wick, Middle. 
sex. [6 508 

BROS.-Berelif coils, Record Three, 50f. 
1,7 pair; slew kilo-mag. four, 50/- set; foreign listeners 
four, low, 30!-; long wave, 37;-; screened grid Regional, 
40/-; Mullard SOI' dual range coils, 30/. pair; lier-
dif standard coils, tor new sill-ware four, standard four, 
A.C. three, Everyman four, etc., 63/6 set of 4, with 
bases; the same cone for the Lodestone series f" Wire-
less Magazine"). 65/9 set of 4, with bases; Titan unit, 
151-; deeraqiiing re.sistmees, 600 ohm, 1/6; 1,000 ohm, 
2/-; all Wireless Wcrld" and similar coils in regular 
prodite•ion liv the leading epeeialists; lists free; trade 
sepplied.-Sinimonds Bros., Shireland Rd., Smetliwick. 
Tel.: Sinethwick 751. rocu. i6314 

E POCH. 
Till'OCII.-See the new range et Epoch A.C. maies 

translonners. 

E POCH. 
[6 459 

Kilo Mag Coils, full set, 37/6 only; metal l  lcabinets as specified, 451-.-Stott. 

FOREIGN Listeners Four, full set 6 coils, 47/6; 
screening boxes, 51- each.-Stott. 

RECtiRD III, set of coils, 39'6; 600 and 1,000 
ohm &coupling resistances, 1/3 each.-Stott. 

‘'IXTIBELEBS WORLD" Kit, coils and switches, 
vv complete, 37/6; metal eabinets as specified, oak 

base, 35/..-Stott. 
TZINEST Value; enquiries invited for till "Wireless 

World" special parts at keenest prices; trade 
supplied.-Stott, 63, Syke 17uL, Roehdcle. 6 

B ANT) New Pair Lewcos Aerial or B.F. (6-6p3in9 L' 
Coils, 22Q-550 metres, with bases, 10/-; pair 

LeWe09 binocular coils, 1,000-2,000 metres, 716.-A. 
Linden', 105, Byres Rd., Partick, Glasgow. [6536 

MIACTORW to User..-Buy your coil, direct and save 
pounds; sample prices: New Kilo-Mag Four enilS, 

301- the set; Reemil lii coils. 30/- the set; Kit coils, 
40f- set, with switches; Foreign Listeners Four, 40/-
set of 6; Titan units, 10/-; 600 ohm resistances, 1/-; 
finest quality goods; absolutely no risk; 7 days' ap-
proval against cash, if nut satisfied your money 
returned in full without quibble, or use " Wireless 
World " deposit system.-Whitmore Wireless, the New 
Firm, back 32, Cape Dill, Smethwick. [6583 

DYNAMOS, ETC, 

CUri,TO Motor Generator, 240 A.C. to 350v., 0.25 
snip. P.O., only 6 months use, voltage regulator 

0 to 350y.; ET, or nearest -It. J. Mew, Endowed School, 
Hampton Wick, Middlesex. [6502 

E POCH 
1.11 1'0CH-A dynamo hi not required for the new 
IA models Epoch moving coil speakers. (6025 

GRAMOPHONE PICK•UPS, ETC. 

B.T.H. Electric Gramophone Motor ( A.C. or D.C.), 
little used, perfect' first £4 iceures.-1, Mann-

heim Rd., Bradford, Yorks. [6492 

recu. 
101'0011.-For gramophone 
-I22 coil speakers; no mains 

C(),,umui A G ra me plastic, 
December, 1928, used fe 

6 good loin. record:, sbsolul 
Elliott, 71, Salisbury Road. 

piek-nps, Epoch moving 
or batteries required. 

(6026 
£3/15 model, bought 
w times only since; also 
ely perfect; lot £2/5.-
Iligh Barnet, [6554 

CIELESTION Woodroffe Pick-up, £2115; Varley auto-
matic arm, 25,"-; both brand new.-1, Mannheim 
Bradford, Yorks. (6547 

B.T.14 Piek-np a must Tone Arai, 38'-; Osram M tithe 
g Manet kit, £8; P.M. ii.T. unit. £4/5; 3Iagna• 

vox X cure, No. 200, £5; all absolutely latest type. 
unused and unpacked; carriage paid.-Rawnsley, South 
View, Guiseley. (6513 

55 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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LOUDSPEAKERS, 

EPOCH Steals Another March in Moving Coil Design! 
EPOCIL-The latest marvel, model 991 

1.11 POCH-The speaker that has dispensed with (Ha-
phragru siospeusion entirely; patents in all countries 

pending. 

E CO Cil. No more suspension resonance I 

WPOCH.-No more atmospheric or temperature seria-
l:4 Gong 1 

E POCH. 
PoCil.-No more trouble dite to leutber, rubber, or 

other sad/enure tightening up or sleekening, 
taceinding to weather. 

T.11 POCK-The last little kink of the model 66 curve 
definitely flattened out 1 

T,POCH.---All other mitring coil spankers are left miles 
behind ley this 1- ,vollitiortary invention. 

is1P0011 Model 99P.M. Establishes a New Slogan; 
£:4 no mains or accumulator, and uo diaphragm sus-
pension either. 

E POCH. 
E room-Eat that ii. not all. 

E PO011.-The new utan-in-thesstreet model, model 22. 

EPOCH.-It is American or Continental in outward 
appearance only. 

EPOCIL-In performance? Oh Baby I 

E l'OCH.-Prke £3;7/6; D.C. mains or accumulatot. 

UPOCIi.-When you have seen and heard it you will 
he proud of your country. 

I.41P0011.-The oleic would be enough achievement for 
one exhibition, hut that is not all. 

EPOC11. lIow about a very reasonably tubes(' 
permanent magnet moving coil @peak«? Epoch 

lime triumphs again! 

EPOCI-L-Price £414, but made of 35% cobalt steel-
the dearest steel in the world. 

EPOCH.-Qttality of reproduction? Epoch I Sellsi-
Deity? knocks spots on balanced armatures!: 

power? all yen tun stain:It; permanency? 100 years ut 
more: 

POOH-Have you come away from " talkies" bid; 
to death over the reproduction of speech arid 

musk? 

14).POCH.-l'hen hear the new cinema model; you will 
£41 feel like writing immediately to your local einennt 
manager. 

E -Energised from a small 2-volt acetunulator. 

l'OCH.-Tlee most powerful speaker in the World. 

POCIL-20 times as sensitive as an ordinary moving 
JLÁ soil speaker for the same input. 

E POCIL-Created a treat sensation at Olympia. 

10P0C11.-The management had to regulate our de. 
.L4 inonstrations to give the Band and other exhibitors 
a chance to be heard. 
E P0011.-Nut That is not all l 

POCIL-Epoch model 66, the famous speaker that 
has made perfect reproduetion a reality and not 

a saleman's phrase! further improved. 

1..1POCH.-The first speaker to give absolutely realistic 
reproduction of speech, without drumming. 

P0011.-Now supplied in additional types, including 
public models. 

EPC:CH.-If you will seareh the whole world we 
doubt it volt will find one user who will not fully 

support our every claim for this Epoch making speaker. 

EPOCIL-We have received hundred of unsolicited 
testimonials. 

E OCII Model 136P.M. is the most talked-of Speaker 
in scientific circles. 

1.1POCE.-No mains and no accumulator, in fact 
non--ellergised, but more sensitive and powerful 

than heavily energised electro magnet models. 
45 ['OCR Model 55. the new heavy model; selling fin 

1.4 6716. ',attest value for money in its class. 

POCII.-Model Junior, 50/-; a small moving coil 
111 speaker that we do not brag about, but 50/-1 

EPOOFL-New cabinet models. 

E POCK-New booklet W.8.2 now ready. 
1.1 mom-16 concentrated pages of interesting felt 

free from salesmen's talk. 

E POOH.-fiend for your copy today. 
• 

E l'OCH.-Dealers are invited to send for show cards. 

['OCR RAD10 MANUFACTURING Co., Ltd.. are 
-1-4 the mantatetarers. City Office and Service Sta.. 
tion, 3, Farringdon Avenue (Ludgate Circus end), E.0.4. 
'Phone: Central 1971 (2 lines) Private Branch Ex-
change [6460 

C L I X--
Produce the only Panel 
Terminal entirely insulated 
when connected or dis-
connected. 

The Clix All-in Plug and Socket entirely 
supersedes the old type of panel terminal. 
Shorts and burnt out valves are Impossible 
when you use the 

CLIX ALL-IN PLUG 
êt SOCKET TERMINAL 

Every plug is engraved for its particular 
use: also and G.B. - plug-in sec-
tions vary in size and safeguard your 
valves., 

SAFEST- BEST 

CHEAPEST 

Price 8d. Coolidge, 

Plug 4d. 
Socket 4(1. 

Write for 
descriptive 

leaflets of Clix 
21 

Varieties for 
perfect contact. 

LECTRO LINK LTD., 
111.111.MIONI 245, Vauxhall Bridge Rd., S.W.1 

EPOCH 
MAKES ANOTHER SENSATIONAL 

LEAP AHEAD. 
ANEW(Pa.koCONSTRUC1710N 

IN MOVING-COIL SPEAKERS which 
will revolutionise this type of Speaker. 

14 NEW MODELS, from the smallest model 
(illustrated below) to the large Cinema Modal. A 

model for every use and user. 

Send for 011, 'new ln 00 Booklet W .S.2. 

EPOCH RADIO MANUFACTURING CC.Ltd., 
3, Farringdon Avenue, London, E.C.4 

'Phones: Central 1971/2. 

Loud ,speakers.-Contd. 

C OIL Drive Speakers, Goodman's; cati any data 

between 12.30 p.m. and 1.30 p.m. during City titiluncheon hour, and hear any of our Pro(duiuleat: 
demonstrated.-Goodruan's, 27. Farringdon EU-3 

Ton ore in London Call and See Goodinan'i 
Coil Prive and Reed Units before purchusing else. 

where-litsodman's, 27, Farringdon St., E.C.4. .100st 

i.NEsT Suspension Leather, for fixing cones tr 
.1; moving coil or reed 1111Its, as supplied to prin. 
cipal makers; 2/- sq. ft., 116 10in. square; segments 
up to 12in. Celle 9d. for 4; all post free, task Win 
nuits. - lnlleY. 8, Ashby Rd., Essex ltd., N.1. Clis 
sold 0736. i 

ESOLUTELS: Unsolicited Appreeiatiels I,.! uy lai 
the Definite Superiority of Goodman's Puelnets I ! 

Oe the P.0.3 Double Acting 4-pole Balanced Reed 
Unit (25/- type), V.B., Ohl Trafford, Mancilster, 

• tes YOU certainly merit consratulat au, on 
placing this P.O.3 011 the !linnet. Ai the last Man 
chester ENhibitiou it came wider the nutlet, of my 
friends und self, nod there was nothing at that Ex 
hibition which excelled the P.G.3. 
V.8., Lewisham, writes: Upon test this is 11 Vers 

eve unit. Although I have tried se‘end, for 
purity of tune and faithful revueluction over the 
whole niusical range, it is better titan then. aIl. I 
congratulate you upon the pnaluction ot a unit \Odell 
snarls, a definite advance in the efficiency of the cone 
speaker unit. 

Lae" Doncaster, writes: They are without equal. 

OODMAN'S Cone Chassis Assemblies, the (sines 
•-•X fitted to which are unique, by reason of fienel-
inates exclusive doping processes, eon tie fitted wits 
any cone unit in 2 minutes; new model, 12/6; en-
thnsiastic users write: 
T.M.P., nun:stead, writes: The cone chassis is work-
• ing splendidly. It is (mite espalda of handling 
the full output ot tuy Everyman Four, mid its respouse 
to faint signals and purity of repioduction are far 

advanee sit anything in cone speakcis I have vas-
vignisly obtiiined. 

T.W.L., Wendover, writes: It may interest you to 
know that I am using n Goodman's chassis, awl 

everyone marvels nt the reproduction. 
TLLITST1tATED Lists Post Free from Goodman's 27, 

Farringdon St., London, B.c.4. iim66 
IXTHY is the Webson U.S.? Moving Coil Loud-
TV speaker used as a standard in the principal 

laboratories in the wireless tra 

IVHY iv thTV speakr-r us.edWie,ybsonn,anBu.R. 7tureN rosviniff  Coil Loud- gladesets? 

B• ECAUSE the Webson U.S.? is designed and mad.. 
for the use of 'mistral critics to whom only the 

flee,t possible reproduction is good enough. 
TSAVE you heard a Webson Moving COil Speaker? 

TI not, to do so will be a revelation. 
Q END for Personal Broadcasts, post f rate, from Star 
la Engineering, Dicisbury, Manchester. 'Phone: 
Dithshury 1785.52 

GfELF.CEN TitE. - Prov. Pat t. applied for. iThree63  
5.7 reasons why you should fit this device to your 
cone loud sneaker unit:- BECAUSE, to ensure that the driving rod of unit 

is regi ,tering in perfect alignment with apex el 
roue diaphragm. 

BECAUSE It Will Relieve Reed and Driving Rod 
together with cone mounting, of all undue sidi 

stress and chatter. 

nECAUSE It Will Allow l'or a Much Finer Ad 
justmcnt, making the whole assembly more eft' 

rient, the reed vibrations being positively spoiled t 
Ole cone without any loss cantsed through impeder 
enttunting, tin ¡natter how minute, thus increasing tuna 
volume and action. 

Above Prints are More than Two-fold in th 
1 Case ot Double Diaphragms of Any Type, and fc 
this type of speaker the device is a necessity; easil 
fitted to any make of unit; price 2/6, c.o.d.; tern 
ad,u v,:ct. ilatlee..-Weedon and Co., 80, Lonsdale As., Loi 

163( 

MPLION 1.ion Power Chassis, type L.P.18, 
.4-1. brand new; only £4/10.-Box 3184, c/o the WO 
less World. (63' 

DuxoroxE, the best loud-speaker. 

-LT EAR All the Loud-speakers Advertised, then col 
and buy a 

DONOTONE. 

DEMONSTRATIONS Daily. 

40. Furnival St, Holborn, 11.0.4. 
• 

D ONOTONE. the best loud-speaker. 
[56 

OUTPUT Valves-The ideal valve for purity outy 
to moving coil and other large loud-speakers is 

A.P. L.S.680; it dissipates 10 watts on 200 II.T. a 
requires only half the 11.T. of the equivalent 3-el 
II-intr.-Kindly seo Aneloy Produets advertisemi 
under Valves section. 

QTERLING Prima Loud-speaker, perfect conditi 
1.7 £3, genuine bargain. -Advertiser, “ Etrasee 
Teignmoutli, Devon. (6 

Mention of " The Wireless World, wizen wrtting to advertisers, will ensure prompt attention. £51 
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Loud.speakers.—Contd. 

B A K ER 'S SELBURST RADIO. 

E 
It 
QELHURST RADIO Moving Coil Speakers are of 
tY Proved Efficiency and recognised as the best 
Aitainable. Sold direct (rom address below, or front 
imitera in 10 coutil lies. 14 day approval. 

E 

75 
Alun " Wircless World " Reader Prefers a Raker, 

Electro Magnet„ because the highly efficient 
toit used is correctly designed, and by the uso ni 
celai steel a high degree of magnetisation is ob-

'ained, resulting in louder signais without the nenes-
uy of an laborate amplifier requiring high 
(litages. 

Moving Coil Speakers are of the Higleest 
Grade, and appreciated every where. Radio un-

tusiasts from all parts have sent their unsolicited and 
ritten testimony of the high efficiency and magnifi• 
-sit performance achieved. 
Jr °VINCI Coil Speakers, manufactured by Baket's 
• Selhurst Radio, are Of proved efficiency. 
"aN Receipt of a Postcard, our new 36-pago booklet 
." will be sent at once. 
TOLUME, with natural reproduction of both speech 

and music, obtained from Baker's speakers. 

N an Cases wo ara happy to Advise You on mu 
point concerning lottd-speaker reproduction. 

IEW Centreing Devices nro Available which overcome 
all difficulties of centreing. 

IVES Pleasure to all Music Loyers. Baker's moving 
f coil speakers are being used for " Talkies," iii 

iding restaurants and hotels, ls.v man ',facturera of 
lio-gramophone reeeivers, ansl for all in loses where 
Iume and clarity of reproduction is essential. 

tALL at our Works at Croydon and Examine all 
' Models: you will be convinced of their superiority. 
;UR Moving Coil Speakers, with floatiug diaphragm, 

were the first made in this country 
YEAL for Use with the Megavox Tiare': or the Moi 
lard S.G. P Master Three, with pentode coll. 
OW to High Notes are Repro.lneed with a tone 
quality of an entirely new order, and with a range 

ering the entire musical scale. Directly you hear 
taker's Moving Coil Speaker yen are impressed by 
brilliance of reproduction and the natural tone. 
!STEN in with a Baker's Moving Coil Speaker. 

RIGINAL Pioneers of Moving Coil Loud-speakers. 
Baker's Selburst, Radio. 

SED by True Loyers of Music the World Over. 

IFFERENT Instruments and Volces have delicate 
toue differences which may be called quality. 

or, or timbre, and are cassed by harmonies of 
er nitelies whiell are ad'led to the fundiutiental 
.; Baker's moving coil speakers are designed to ro-
nce these diffelent shades of tone, d'et is why 
ate preferred to all other makes. 

LEGO Moving Coils are recognised as the best 
obtainable. 
RMANENT Magnet Speakers, made by' Baker's, 
retain their niagnetism. 
ERV Mortel can be Supplied as a Complete 
Speaker, ready to connect to receiver if desired. 
Baker's Moving Coll Speakers are manufactured 

throughout at Croydon, and arc British. 
Y to Realistic Reproduction, Baker's moving coil 
peak ers. 

" Wireless World" Reader should procure a 
.lopy of our new booklet. 
tD Our Free 36-Page Booklet To-day. 

D to Baker's Selhurst Radio, 89, Selhurst Rd.. 
outil Norwood, S.E.25 (Tel.: Croydon 1618). or 
; our Works (always open), 24, Cherry Orchard 
ast Croydon 115 minutes non-stop Irons Victoria 
,clon Bridge). (0231 

7 Advertisements for " The Wireless 

A SECRET. 
ÇAW a fellow the other 
oday thrashing his Baby-
seven up Newlands Cor-
ner in the teeth of a gale. 
Four up. Some people 
habitually overlo ad 
everything, from their 
incomes to their H.T 
Batteries. 

No H.T. Battery, not even a 
Hellesen, will give long ser-
vice when grossly overloaded. 

The secret of obtaining a long 
life of perfect reception from 
an H.T. Battery is, firstly, to 
get a IIellesen Battery, and, 
secondly, to see that you get 
a Hellesen of a capacity com-
mensurate with the size and 
power of your set. If in doubt, 
get the larger size. It is a 
wrinkle th at must have 
saved me pounds. 

PRICES 
Standard Capacity.  

Wiray " 9 volt Grid Bias Type. . 
Wino" (co volt H.T. Type . 

.• WIrup " volt H.T. Type .... 15/. 
" Wisol" rots volt H.T. Type. ... 

Treble capacity. 

"M'Un" Go volt H.T. Type  19!. 
Kolup" oo volt H.T. Type . 32/6 

Your Dealer Sells them. 

11 
Nill111111 DRY IllATTERIES. 

BEgritiCAL. MEASURIN0 INSTRUMENTS', 
POLYMIT MICA As.» PAPER CONDINSIRS, 

HANDLAMPS. TORCHIS: ETC. 

A. H 

World " 

LTD., CRCYDOX, SURREY. 

Lowl.speakers.--Contd. 

A MPLION A.11.12 Mc-Ud l Horn. 35/-; also Sterling 
'Cl. Prima«, bronze, £3; both perfect condition.—R., 
73 Herbert Rd., Pennstead, 15.E.18. [6495 
"ljt ICE-KELLOG. 100.110 volts, 70/-; Baker Sellitust 

ditto, 35!-; 3Lanavox halmsemi armature, 25,-; 
Hune, 20;-.—Col. »nichai, Beaulien, }lents. (6493 
yoyairt tillieltlutIcoessaLd;.erpeaekesree Toankreandviena .PuanerPadrueniiint 

Rece,vers for Sale.—Seiéntific DevelopMent Co., 51, 
Fishergate, Preston. 
E POCH. 
4POCII. 

J_J 10227 
1 1  

E POCH. 
E POCH by Deferred Payments. 

E L'OCH. 
responsible householder cati obtain 

any type Etioch moving coil speaker by easy 
terms; no references, no interest.—Cartteulars from 
fdr. Laserson, 110, Cannon St.. E.C.4. 
1\TEW 15 Zampa M.O. Speaker, 200-250 volts, D.O.;e5o1s8t 
.11 £7, aeCePt £2115, perfeet.—A. Lindsay, 105„ 
Byres Rd., Partiel:, lilasgow. 

CEI.11STION C12, practically new, cost 47:12,[615e38 .r-
feet reproduction; £3/10.—Audibeert. St. Nicholas 

cliff, Scarborough. [6546 
'AirARCONI 6v. M.C. Chassie, perfect, cost 6 guineas 

Janttary; aecept £3/15.--Reynolds. 47, hfidhr6u5r3a3t. 
B W d., est Ealing, London. 

L ItOON IPITON Ii Moving Con Speaker, cal: cabi-
net, 6-volt, cost £10/10 2 months ego. perfect, 

£6117/6; also Mareoniphone trickle charger, 37/6: 
:liter 8 o'clock.-25. Queen's Gardens. Ealing, W. 

[6528 

PICTURE RECEIVER APPARATUS. 
XPERDAVN TA 7, W‹ rk of All Kinds, scanning 

.1.4 dises for televisors, inventors' inodels.--John 
Salter (Established 1896), Scientific Instrument Maker, 
13. Featherstone Buildings, Holhorn, W.C. 'Cluancery 
7408. [6488 

TRA NSMITT ERS. 
IIARTZ Oscillating Lenses; 2/•; oscillate without 
reaction.--Smith, Bryn Rodyn, Colwyn Bay. 

[6095 

VALVES. 
A .P. L.S.680 the ideal super output valve, which 
£ 1- dissipates 10 watts at only 200 II.T.—half the 
esnal voltage. " g -.3.0, mu=3.0. ftw1,000 ohms; 
the valve is perfect for big amplifiers and lower power 
transmitters. 
W E aro so sure of Ai'. d . Valves that we will sen 

you tito type required Cla 3 clear days' approval 
against cash order, and will accept risk in transit. 
W H To -slay T-slay for Full lista of the A.P. Fa m uy 

of Remarkable 4-electrode Valves. 
A NELOY PRODUCTS. 36. M'aimons Rd.. E. Dui-
L1, wick, London, 15,E,22. 'Phone: New Cross 4074. 

(64b2 

19D.M.24 (Peutfale), month old; 105, 
Byres ltd., Partiel:, Glasgow. (6537 

ekSRAIII 8825, 10/8: P.M.5, Cosser 810 H.P. and 
B.T H. B4, 12/8 the lot.—Hanson, Verwoost 

Dorset. [6557 

COMPONENTS, ETC., FOR SALE. 

BELLIN C.: Et; Patinas are designed to give 
ass expert finish to any home-eonstructed set; 

catalogue post iree.—I3elling and Lee, Ltd., QueenswaY 
Works, Ponders End, Middlesex. [0018 

m ErEas. Motors.— Milliamp. and ampmeters, ro. 
calibrated and shunts provided, voltmeters fitted 

with resistances for higher rtinge, suint meters for 
c4iniates.—Chester Bros., 244, Dalston Lane, London, 
E.8. (5240 
QLIGHTLY Used Pick-up, Cclestion. 50/.•, Philips, 

30/-; R.I., 30/-; Igranic, 20/-; G.E.C., 23/-; R.I. 
tone arm, 20/-; Brown mocroplione amplifier for crystal 
set, 30/-; Magnavox ,nosing coil speaker. £5.---James 
Scott. and Co., Radio Engineers. Dunfermline. [0321 
1PEREANTI 0.P.M.1 Transformer, 181-,• _Climax H.F. 

choke, 7I-; guaranateed unused.—Kermeen, 36, 
Albert Rd., Widnes, Lance, [6474 

dismantling; cheap to 
clear:-2 valses (one unused), Sterling 

very Ineavy ditty smootiling folding frame social, 2 
chokes, 30 and 50 Henrys 100 ni.a. and 200 brand 
new Esoo dynaniotor, 6v. input, 500v. at 130 una. 
outnut, 8 mfd. smoothing condensera, 1,000v. test, 
receives Short Wace II, built le professional, msgmuift-
tent mahogany cabinet, very best counponents, Western 
Electrie Power valves, unused, 88 ureter crystal in 
mounting, by Adam Hilger; deposit system.—Bog 3299, 
c/o The WiraCS3 TVGria. [6478 

50 Components for Sale, all mechanically perfect; 
golfe ciseau: send for list.-0. Gay, 7 St. 

Matthew's Ac.. Surbitcn. Wei 
are only accepted ¡rom firms we believe to be thoroughly reliable. 
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1 I 1 Components, Etc., for Sale.—Contd. 
 _ F X PERIMENTI3It'S Surplus.- 5 valve holders en 

A NEW model— 
but the old price! 

(Improved Design) 

The new TR1X H.F. Choke (1930 
mode es l) possess improved design 
of winding, giving higher induct-
an(entul lower Self.Tapaci t y. Now 
it is suitable for all wave lengths 
from to 3,000 metres. It is 
mountable horizontally or verti-
,allyand cannot turn or come loose 
in any way. he 'FEIN. H.F. 
Mike is suitable for any type of 

Receiver. To realise what choke 
efficiency locates, you need this 
new 1-12.1X model. And at 3/6 it 
represents unapproachable value! 

PRIX Fixed Condensers-accurate ea. 
N oon.. polfeet houlation, :our genuine 
copper toil. Prier tons if. earh. IRIX 

Grid Leaks ...,,ceurate,,ilent.. n I 
1711,0'y M‘..Mled limier Ill I id, 

1., eii s, re. Frire 'TM etch.X range from:— 

ERIC L LEVER 
'PRIX) LTD. 

819 eterkeowell Green. 

TREBLE DUTY 

TERMINALS 

rirkt 

1. 2 I, c 41d. 
each. or with-
out indicating 
lops (1.2LN 

3d. earls 

Cheap — efficient — 
safe! Makes five differ-
ent: connections, holds 
securely spades, pins, 
eyes or plain wire—and 
with the 40 different 
names clearly marked 
on top, minimises 
w r on g connections. 
SPADES, HOOKS. PINS 

AND EVES 

1111.111.1.11My Parts of the EELEX Standard-
isation System of connections— 
all inter. hangeable—suit every 
need- made in six different tool, or exchange.-68, Ryland Rd., Erdington, Bine-

colours. 2d. each. i nation]. [6561 
In if e r.,. fll trsirated list X;tr. 

mivecompnoxi.: Famous 75, and Amplion A.C.3 
-1-7-5- cone speakers, e,t £3/15 tech; Complete ut 

9 Urania Xllos end CS'. tins in coils, and Levee, S.1'. 
"Eelex House," Bunhill Row, E.C.2. 11.F. transformers; Mi Michael output. f JUT; titian: 

ed,141,,,:e: cr.ERKEVIVELL 9252-3-1. pocket meter; sacrificing these and other component' 
miller half cost price; all petfect.-Owner, 17, Salis-

IMIIIIMIIIIIMMINIMMIIIIII bury Rd., Richmond, Surrey. [6525 

Mention of " The Wireless World," when writing to advertisers, will ensure 

2 yarialin) cone ciL•er and douole 
switch, on ebonite, 2.-; tramiormer, 
7/6; Lomplurgh condenser, 0,0003. 1/6; Siitron fitter 
oult. 61e; Ile transiommur 4-1, 6,6; panel voltmeter, 
0-60, 3/6; watt I, type acometer, 0-6, 216; intermit e 
trionsfo outlet, 3/-; ponent ter. 2IG; ¡Miry switches, 
2-, 3-, and 4-way, 116, 21-, 31-; variable condenser, milli 
vernier, 0.0003. 2/6; 2 wee boettere, Benjounin, bd. 
each; 2 coil holdem, 1/6 each; get toils, 50, 75, too, 
150, 200, 10;6; set coils, 600, 750, 1,250, 4/-; fila-
ment rheostat. 1/-; 2 M.F. concenser, 1/-; 3 valve set 
leas parts missing, 816: Gecoplione 2-relve ampltier, 
complete win: taives, in exteiient ominion, £3.,10; 

relay. £1; valves, 114, 4/-,• 3/6; 1'.31.3, 
3'-; sundry violves, 11- each; beautiful r (dished oak 
eatoinet, for upright set, with folding £3; parcel 
timutrite, valve holders, dials, volume control, etc.. 
et.'.. 5/-: all abort) do cheap that postage should be 
vent.-Boothroyd, 41, Norwood Ay., Sootily:mt. (6473 

IXTESTON 301 Volttneters, 0-10, 22)6; 0-500, 45:-; 
VV ruilliourinieter., 0-50, 226; 0-100, 2216; 025 

therino,,mmeter. 0-1.5 snip,., mounted, 60i-; 100 volt 
an accumulator (20/.), 32;6; 2 Meets ebonite, 

14x8x:!.,„ 15/6; all above new. Second-hand: 
2 1 Ve-Pir cariai ''e oil condensers, 7/6 chili; 'grant,: 
transtniltille 0.0005, 17/6; several fixed ln.hilier trans-
mitting and recA vi lie, coils, valvo holcient, rheostats, 
et'., 25/- the tot; 101.; I ).R.V., 
5/-; .5!-; microphone transformer, :.0/-; Feverul 

15'- the lot; 2 el ritos, 10'-; 2-valve power oomph-
tier (Marconi,', 651'; D.C. charging brupls, 100-2.0 
voit;, low tension. variable, 3 5. 15 amps., (3 rates) , 
high Mitsion, 2 rates 1111 to 500 millutmos, £6 teii I 
pair, or offer; ,,alTiare r(111V1Ir(1.-Jonbut, 87, Evershrit 

Finsbury ['trek, N.4. l 

M i" Anode Converter, input 6v., 120v. output6,47112o 
11.T. worries with this, will work 3-4-valve set; 

a genuine snip, suit gramo radio set; what offerer-
d. O. Cole, 72, Hilibert rid., Layton, E.10. [6468 

VJESTERN ELECTRIO 2-stage 3-salvo  Amplifier;£1110.-R. J. Mew, Endowed Sehool, Hampton 

3liddiesex. 16510 

Ter/nu rxATon. Unit, H.T. and L.T.. lees smoothing 
..£2 equipment, described Wireless World," Maroll, 
1927. 3.:2/10; set valves for above. £1110-Below, 

TW`) 5 raid. Condensers, 500 volts, 51- each; power 
choke, 10)-; corne t° net LlberlY so perbet parts, 

including panel. all condensers, et''., £8, or separate.-
ftelow. 
CIREAT Bargain.-•Motor operated push button switch, 

co,4 £20 to make; £1/10.-Qtpper, 20, Parker's 
Rd.. Sheffield. [6507 

CONDENSERS for Eliminators, etc., tested, attar-
ontr‘ed, 1 mfd, If.; 2 add., 116.-47, Boveney 

Loud. S.E.23. 

rttontoN IS, Units, n h crew. 1016.-Greenhalg,l,655044 , 
, Ellesmere St., Farriworth, Law,. [6506 

• 
QUPETI Microphones, bight sensitive, watch shape; 
,-7 will pick up faint sounds, whispered words, quiet i 
i•1111 Vel'Alt ¡MI 1'1'01E1 enitiotileorable dista toce, strongly um- ! 
I .1 oly and tnatsplit MPOCI:11, MUSW, piano, gramophone, ! 
onclorstru. choc-l: chimes, through lood-si 'Mier; bert 
inieroplume tor making deteetaphotio, dent aid, loud-
speaking telephone, node, omplifier, electric sound dete, 
tor, experiment ,, mierophoue goon 'deed notice 

.ino ,itive than cloy (other type known; niited with n 
3d. sill: ftexiMc connesting cord, 616; microphone 
Mite tanner tor same. 2'-; vniall 10 olime enr-pieee 
Me 11 ,e will, super-no MI-orlon° in pinee of transfouner, 

J. J. EASTICK & SONS 

NQUERS 
SAVE YOUR 

ACCUMuLAToRS 
SET A SINQUER 
SENTRY!, 

HE'LL NEVER LET 
YOU DOW!. 

Doable the life cot your cell! Avoid 
being letdown bpsnin-out a eel-1mila- , 
toe, Simmer: tell you the enact state 
of your battery am] warn you when ,t 
need* roo 'arcing. Just inn them 
and leave them to it. 
if- per carton front most dealers or . 
1/5 post free from actual n aliens, 
FIDDIAN BAM/TREE & CO., 

Oakbill Read, Sutton. 
Sole trade distributors t Eue J. Lever 
(Iris) Ltd., 53, Colerhenwell Green. 

E.C.1. 

ASK Itir 
FOR 

STEEL MASTS 
AND OUTDOOR EQUIEIPMENT 

The most efficient Aerial Supports. As supplied to 
13.13.C., MARCONI, FLU., tiOVEBN.1111NT, etc. , 

Ask your Dealer for details, or write 
direct for illustrated catalogue to: 

J.& J. LAKER, CO., LTD. 
Kent House Lane, Beckenham, Kent. 

COMPLETE ELIMINATOR TRAC SFORIIER 

TO BUILD 

YOUR OWN 
MAINS SET. e 

Well deegned, and 
minent for 5 valee, 

s. 

204 1 g's7:,' 

e_e_114Am: 
9190 9991 • 
812. 

- e 

...)• 120 

120-21.0 

SE,CON CA ItV.. 

o 2 250 11,07 

150 J.07 

0.01 

7 - e 

s e 

PUGH BROS. 95101, Holloway Road, Nï 

KILO-IV1IAG 8‘ RECOFT131 THREE 

ETAL CAIESINEIrs. 

35!.....h or with woodwork 46,6 each. 

Kit-Sat 27;6 and 386 inch respectively. 

Finished crystalline Brown, Black or Blue. 

Trade raluiries iiwiled.-Samuel Eaton & SORS (Mann. 

lecturers of Lighting Goods), 66/72, Barr St, Birm inghant 

A WHISPER Amplified to n Roar from Tour Loud-
speaker, watelt ticking omplitted to the noise of 

hammer blows, by ermnecting above sensitive micro-
phoue ta any valve set, through microphone trans-
former or ramopliowt pick-up.-1Mlow. 
' Mfirfol, direction= for Using, Soler-111M nplionts for 
1: Moony l'urin.,01 end Dirogrouiv of Connection F 
Free; 1111 instrument, p narantred and despatched toy 
return post.-liredk. Adolph, bricropIone Manufacturer, 
27, Fitzroy St., London, W.I. 'Phone: Museum 8329. 

[6516 IORANTO 7/6; boselvoard resistance, 30 
ohms, 1/3; potentiometer, 2/-; T.M.C. gramophone 

fetlin•lonnuot. 4 ! -; 3 MIL iot,..rnic.:lato, transformers, 
1 clan, filter. 5!- eaelo; pluct_in cr. Ay. 200. 100. 60, 50, 
40. 1/.4-aril; Lisses choke, 2,6 Mareoni L.T. such 
II.T. switch, 1/3: 2 utility D.P.D.T. rotary switches. 
sIF./..2cia.els-A. C. Townley. 103, Allen Palk, Dulwich. 

(6 

WO 'Mollaril D.U.10 Rectifier,. new, bought er4r9r7 ,- -
neously, space limited 22/.. palr.-Laxton, Prin. 

eess Rd., Bournemouth. 16490 

YOUR Old Components Taken in Part Payment 
for Latest Type; see our advert. In column 

Riii-eivcrs for Sale. -Scientific Development Ca., 51, 
Fishergate. Pri 

OFFERS Wanted for £6/10 Moving Coil Speaker, 
6v. in £3 cabinet.. and 6/60 Made accumulator -

prompt attention. n 
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, 

EPOCH for Best Resulta. 
E POCH for Best Results, 
EPOCH. 

E POCH ,Moving Coil Speakers. 
livAPOCH. 
EPOCH Trickle Chargers. 
EPOCH. 

1E1'0011 Mains Transformers. 
i POCH. I i EPOCH Chokes. 
E room 

E 
EPOCH. 

E ":21.-cel,cik?.Clere"éhlir rràneernel A1velliAli'-2 
lines). Private Branch Exchange. [6027 

V LUE.--Dest materials and finest workmanship tit 
lowest prices.-Stott. 

MEW Kilo Idtte, Metal Cabinets, beautifully finished. 
-LI with oak 4.r dimatigany base, electrically perfect; 
only 451,-Stott. 

-DECOR]) 111.-The above cabinets also for this 
-I-44 super set; metal box alone, 32/6.-Stott. 

" WIRELESS WORLD" Kit Cabinets, as specified; 
VV 354; noto the prt.e.-Stett. 

FOREIGN Listeners Four, screening boxes as speri-
tied; 51- only. See advert. under Coils-Stott, 63, Syke Rd., Rochdale. 16541 

R ADIO ROUSE HUDDERSFIELD (5th Winner) 
XPFRIFATCING 

E • 
L 1 V ELY 
[NCREASED 

ICTIVE 
B USINESS. 
[NVARIABLY 

LISTENERS 
ENVITE 
TENDERS. 
LTOUR Requirements Willingly Quoted For; a reader 
I. writes from Litllehamplen: Your firm is 
reets ahead of some of the London houses for business. 
his unsolicited reputation we endeavour to uphold. 
VIIATEVER 

NSION1F1CANT 

EQUIREMENTS, 

INTERTAIN 

POOH Scratch Filters, etc. 

fETTING 

INERGETIO 

sUPPLIER • 
ERVE you Prnmptly. Until goods arrive, why not 

submit similarly composed advertisement, using 
words Reliability Wireless Guide so as to encourage 
iers to apply for this list; weekly change of matter 
red; a 100-volt II.T. battery for each effort pub. 
cd, and useful consolation prizes given. 
OODS 

SUALLY 

MEDIATELY 
ESPATCI1En 
/ERYWHERE.-Also Guide posted free per return 
upon request to J. H. Taylor and Co., 15, Radio se, Macaulay St., Huddersfield; to whom cour-son efforts should be submitted; only 23 alterna-
words required, Radio House Huddersfield remain-
one wcrd for each initial following. [6562 

IR Matched P625A's, 20/.• Westinghouse H.T.3, 16/.; transformer, for saine, I2!-; R.I. L.F. 
16/-; above new; electric gramophone motor, ranted, good M.O. speaker.—Seott, 10, East Pirado. 

[6521 

Pentode Output Tranvfnrmer, unused, l 4!G: 
Tnnetvell 6-pin dual coil, 416; Cleartron S. ti. 2-
valve, unused, 816; Goodinan's aluminium cone a, with cone, 916.—R. Ilerdman, Simonburn, timberland. [6522 

WHITE SPOT CHASSIS 

is fitted with a fabric 
suspended cone which 
gives a marked improve-

ment in tone. 

The Popular Model 16/ -

and 

The Super Model 18/6 
are now supplied to 
take the following units: 

BROWN VEE MOVEMENT 
BLUE SPOT 
TRIOTRON 

AND 

ORMOND UNIT 

1 When ordering please stale for which 
unit chassis is required. 

The combination of any 
of these units with 

THE WHITE SPOT 
Cone and Chassis 

Wilt give really 
wonderful results. 

SPARE DIAPHRAGMS. 

Popular 3/6 
Super 6/. 

THE WOLVERHAMPTON 

DIE CASTING CO., 

Gt. Hampton St., Wolverhampton 

Components, Etc., 'or Sale.—Contd. 

A  

E 

Y  

NAILED Inseparably with Radio l'art Exchange, 
wherever titi. Englill language is spoken. 

THEUE are Those whose .rEsthetie Tastes Revolt wiien uenfrunted by Cheap production, whoa* 
mentality allows of no pretence, to whom rash pro-
mises are vulgarity and colourful offers a bore; who 
regain, £1 worth of value for every £1 expenditure, 
and 

i e. 
dkniio,%iv full well that no living being can give 

t  

TO Them in thy Radio Field Appleby's Appeal; in 
pattI ,,ex.change exists the most economical method 

of pluela ItI EFLY, here is Appleby's servite- simple, 
straightforward, fair; as not too dull brochure, 

more fully descriptive , will be sent to you immediately 
upon request. 
WI.: Supply Praet rally All the Leading Lines of 
" Radio Apparatis at Current List Prices, and make no carriage une gas except on accumulators and 

bal Lyrics and exceptionally bulky articles. 

1 Ir You Wish. we will take ill part exchange arty 
-4 branded receiver, component, or loud-speaker, lot 

which you have no further use, providing soca is 
reasonably modern and in workable condition. 
MO Make Fair Otters we Must see the:tnliaatenriaal, loisat 

receipt ei pareel, which must. co 
et rout.nts and name 0( :CflUer, wit will send mar otter, 
which is an allowance from au order for now re-
tjutrci,tetr te lOta111144 10.t lenn than twice the al owanee 
- but it is fair. In trie unlikely event of no agreement 
being reached. we will return your material carriage 
paid We cannot execute nart exchange orders of less 
than 10/. nett cash iailie, tuat is alter part extdiange 
allowance lias been deducted. 

A CURSORY Analysis into Points of Economical 
•Cl. relation and Pectiological Effect, of these terms 
of part exchange, proves interesting. poiNT One.-Tho terms have existed since the inau-

guration of radio part exchange several years ago; 
their sirrlability may be gangedrtbylle fact. ,',utitangeeitishclt omewies 
have servol thirty-nine more pa 
in the half year eni.li•ig J tine 29th, 1929. titan in the 
whole of the year 1.928; that, 87% custoaier:blavres 
repeated th a titear first transaction, latid 46% customers 
have put through five or more trausactions. 

POINT Two.-We must tee the material; one and 
ff  offers fer material we have net seer, proves itiarle-

(plate, indefinite, and misleading; it help- , 
progresses nowhere; upon reflection, tliis is obvious, 
as the value of an article greatly depends on its 
condition and predation age; the likelihood ut receiv. 
ing an inadequate offer for material sent to us can 
be determined by the fact that our rejected offers are, 
and always have bet n, below 1%. 

pOINT Three.-Tw co the allowance; this stipule. 
li our ensures yol a fair offer always; the more 

we eil cl. you, the more you ulthuately spend with 
ti.; therefore, in cuir own interest as niu la as yours. 
we Mier the maximum market warm 
jUl E Do Not Require You to Purchase to the Veins' 
TV rf Twice the Allowance Inunecliatele• if you 

require a lesser value. half the (.041 is jalyab e ita 
i•ash, anti the baliin -di of credit due will await use 
at voire convenience; virtually, the system is a Indio 
bank; material inay be depositen ayaMot s credit 
note, riel no purchaic made fur several months; for 
the, whose ataire tiike them periodically abroad this 
is pari ioula.rly useful. • 
130INT Four-Appleby's part exchange servii•e is 

a.,,m io,ted in piemiscs separate for thepiuppoasret. 
m eploying British liesour of proved integrity, British 

and British behaviour; it is the original exalta rage service-enc. a known quantity 

APPLEBY'S, speciiiists in distribution by mail and 
the originators of radio part exchange Number 

Fony.r,,,,, in chapel St.. Marylebonc London N[0.W3;61. 
(st tirria O ippOSite, Edgware Rd.' Metropolitan Rail-
way). Te).: Paddington 8828 (3 line* 

ii,e,;.,si.ipiingorolre.qsistitnoctr;r8 see d 
6 0 0 -"Jul-Ur lMauaaafsc-

tnres). ' \NITT Set eiting and Transmitting Compoiti6Q m3d0s6 , ir some labotatory and power panel meters; dreap 

for quiek sale: slate requirements.-06BT, 82, York 
i;(1. m7, Er:sri,rryoNst.Mio*uilie713,0(121., miniammeters, ammeters1,6.2n9t1 

rrqcs Born 15 milliamps., 21/• each; 
instruments, in oak case, 5in., scale 

pnrtal‘,joelt 3mreatearg se, a 

0.5 ruilliamps. and 12-240 volts, 45/-; hot-wire am-
meters, 0-1 amp., 4/•: 0-0.5 atup., 3/.; instrument 
retia•ins and alieratifeas of every description; any dean 
7 'lays approval against. cash.-The Victa Electrical co., 47, High St.. Battersea. 5.51.11. Established 
1910. 

THE RADIO EXCHANGE, 80. Treville St., Ply. 
mouth for a square deal. 6431 

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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EASIEST TO 
ERECT 

dtst--

...heC.P. STEEL MAST CO 

26". StoTE1E.L 216rMAST, tapering I 
eElsewhere London  3/6: 

Weighs 28 lbs. 

30ft. ara,i::.2/Yrordl2:à. îl'Z'étee: Else-
where 'Weighs 36 lbs. 

34". Tapering ir to l''.. Carriage: 
London 2!- ; Midlands 31- Else-
where 4!.., Weighs 40 lbs. 

40 ft. irlec!:«2/6:"Mtidlenàs 3Ce nÉlesee: Else-
where Weighs 50 163. A 
super mast. 

These Steel Mists are offered direct from factory 
to user. Order now and save dealers' and 
merchants' profits. 

Outfit includes complete equipment. viz.: Best 
British Steel Tubes in sections, Most Rings, 
ample galvanised Stay Wire cut to convenient 
len.ths, Pulley. Cleat, solid Metal Foot Rest and 
strong galvanised Stay Fasteners. Our masts 
are stayed at 4 ground points (not 3), which en-
sures permanent stability. 

Accessories: Best MANILA Rope Halyards (will net 
rot). 60 ft. 113: 100 ft. 2,6. Special anti-rust paint 
(sufficient ior one mast). Coppered Earthing Tube, 
r6. Aerial Wire, 12 strand, 28 a. Pure cooper. 
100 ft., 3/-

Money refunded if upon examination you are not 
completely satisfied and return the mast within 
7 days. 

10/-

12/-
15/-
24/-

C. P. MAST CO., 
48, High Street, Penge, S.E.20. 

750 WATT "Q.M.B." 
SWITCH 2/6. 

LYONS' NEW "B.A.T." 
(liest - After -Test ) Q111B 
Switch breaks 3 amps. at 
25o volts! 
For H.F., L.F., H.T., L.T. 
ac nits. For A.C. Sets, 
Mains Units, Gramo-Motors. 
etc. Send for FREE 4-PP. 
ifircular request at the sanie 
time our f am oils 28-pp. 
"CLAROSTAT" Book (all 
about D.C. and A.C. Mains 
units, with scale drawings). 

Trade enquiries 
solicited. 

CLAUDE LYONS, LTD., 
76, OLDH.ALL STREET, 

LIVERPOOL, ENGLAND 

Components, Etc., for Sale.—Contd. 

P0TENTIAL Dividers, 10,000, 15.000, 20,000, 
25,000, and 30,000 ohms, 5 variable tappings; 

2/- caeh.—Below. 
10DOTENTIAI, Dividers, heavy duty. wire wound. , 

15.000 ohms, 7 tappings; 6/6.—Below. 
cioNUESSEILS, 2 add., 2/6; 4 mid., 4/6; guaran. 

teed; tested 500 volts.—Below. 
(1110KES (L.F.).—Clioke coils, excellerd for smooth. • 

ing, up to 20 minim-rips, 2/-; special heavy duty 
chokes for 100 and 200 milliamps at 8/6 and  cc-
spevtivc]y; ; any article on approval against cash.— 

niggles, Radio Engineer, Clatton-on-Sea [5030 

R.I. Pentaina, 12/-; Ormond vernier d;u1s, 21- each; 
0.0005 Bowyer Dose (Popular), 31- each; hint-

Col P.M.24, 121-; parts Milliard S.U.P. (all good con-
dition).-27, Miles Kin Av., Lerda. 
A .F-5, 181.1 R.1., 28/1481 choke, 14/-; Hydra [665rn2f9. 

1,000v., 5/6; Weston milliammeter, 0-L5, 37/6; 
ditto, 0-50, 27 /6; Cosmos A.C. S, 16/-; A.C./G, 10/6; 
A.C./P2, 16/ -; Syneratune log, 0.0003, dual, 
. 28/-; 3 A.G. valve holders, 11- each; b P.M.6s, 5/-
1 each; 1J.E.11..L. 610 (new), 5/-; 660 11.F. 6v.. 3/6; 
I B.T.11. gramophone motor, 75 /-; Garra.ri 11A, 30/-: 
Woodrofi pick-np, 45/-; Westinghouse rectifier, 9v. 
2a., 27/6; 11.T. and L.T. eliminator, 400v. 60 Ines., 
5.5v. and 4-volt, with U8 valse, £7/10; Ferranti 
loud-speaker, 27 / 6.—Latch, Carrigan, Whitt:bun:1i, 
Glam. 

IATIRELESS Transmitting Sets for Morio Teletti(.6a5p4h2y 
VT or Distant Control of Models, etc., 1 in park 

roil, condenser, spark gap, helix. etc., very compact, 
complete and ready for use, 12/6; bigla note buzzer 
with heavy Morso key, very h-gh• quality, 7/6.—Selew. 
r 1.1.Xrntle Motors. Vigh.p. to 1/4 11.p., 110v. and 

220v. D.C., silent manning, carbon brushes, hi 
perfect condition and working order, suitable for 
gramophones, television, or any small power uses, 
10/-; a few with overheated windings, it rewound 
• make good dynamos for II.T. accumilators, 
Below. 

Co311>LETE Portable Telephones, ready for use, high 
tdass i ns I minfents, 17/6; hand telephones, 4/6; 

1,000 ohm choke coils' l -; Desear switches, 1 / -; 
large earphones, 1/3; Morse keys, 4/-.—Below. 
T.TIGILLY Sensitive Microphones for Tronsmission of 

Speech or hune or Sensitive Amp .ifying, 2/6; 
microphone transformers to suit, 2/6; m ierophoni-
buttons, .1./.•, (1.1,1). relays, 2,000 ohms, very am si-
live, very low operating current, 8/1.--Below. 

2IN. Spark Coils, Ilin.x7ia. x 6in... complete with 
contact breaker and condenser, 12/6 ; lin spark 

coils, 4in.x4in.:(5in., fully compiete, 6/- Ford igni-
tion coils, 3sn. spark, compiete, ¡tin—Below. 
DYNAMOS, shunt wound, for charging or light Mg, 

50v. 4 amp., ring oiler bearings, carbon bruelles, 
35J.; 100v. 3 amp. ditto, 50/-; 110v. 3 amp., ball 
bearing, carbon brushes, 55/-; 110v. 2 amp. ditto, 
45 / 

ELECTRIC Motors, all ball bearing and carbon 
brushes, 1,lh.p. to tel.h.p. 110v., t0/-; 6-volt car 

starter motors, 10/-: 12-volt ditto, 12/6; llev. motor 
,iiroct, coupled to air blower, mounted on iron lien)-

ir, motor, 45/..—Below. 
t;„)TAILTERS, please state requirements; starter rego-
kJ talon make good field rheostats for dynamos, 
to carry 2 amps. 7/6, to Carry 5 amps. 10/, to carry 
8 amps. 12/6.—Below. 
A 1.1. Above Goods Guaranteed, cash with order, or 

2--1- c.o.d., a 11 gom Is 3 days' approval from ilato cl 
delivery; all fetters au.wered.—Galpin, Binfield Heath, 
nea r 1 lenley-on-Thames. 
ru EREGAN Short Wave TIF'. Choke, sli ielded [165I4n3- 
X torporates small by-pass condenser, chokes per-
feet ly from 17 to 60 metres, no peaks; only 4/6, 
post free.—Teregan Radio Co., 106. Lord St., South, 
port. 
a-VOLT Electrogram Moving Coil Speaker, [6:41t15, 
13 ribbon wound field roil, £5; Centralac 0-500.000 
potentiometer, 7,-; ClarOstat 0-500.000, 4/6- table 
model, 8/-; Pe 32 choke, 71.; o.p.mac, o.A11.3c, 
18/- each; Sdarn milliammeter, 12/- each, 0-100, 
0-50, 0-10; Dubilier emmtion condenser, 0.0001, 3/-; 
2 Verrauta 2 mid.. 1,000-volta 3/- each; F.C.C., in 
„ird. 6/.., 2 mml. 2/.; Cosmos A.C./S, 18,-; milliard 
P.M.24, 14 /-; l'.M.4 4/-' 2 Cosmos, A.C./G, 10/- 
each: Superruicroohnrio and transformer, 8/..—Temple. 
Emekdolian, Camine. [6548 
WARRICK RADIO, Ifornchurcb, Essex. 

ARE You Interested In Making tip Your Osvi, 
bond-speaker? Write for our frie lists; we can 

supply you with anything from a cone centre to a 
complete moving coil epeaker; Gramo.racii5 speakers 
are our speciality. 
WARRICK RADIO.—Enrich the appearance of your 
TT loud-speaker by fitting old gold sparkle screen 

gauze behind the fretted front; price 1 /Pk sq. II.; 
any sizo cut. 
1XTARRICK RADIO.—Artistic pattern, fretted kte. 
TY speaker fronts, in smooth, knot-free, alder wood, 

12in., 14in., 2/-; 16M., 3/, 18M., 4/3; 20in., 5/3 ; 
22in., 5/9; 24in., 6/6: Post' free. 
vueiRtuex RADIO.—Loud-speaker cabinet kits, mis'. 
VT equal.* cut to size, sanded, and ready for as-

sembling, including 4 sides, bark, fretted front, bead-
ing, inside supports, Dial fixing pins, se pplied inn 

figured oak or mahogany, size 14in.' 6/9; 16in., 7/9; 
post free; write for illustrations and interesting lists 
of loud-speaker components. [6549 

• 

horn "The Amateur Photographer." 

e 

tesu, 

For Every User 

of a Camera! 11 
Every camera owner can get 
more pleasure out of photo. 
graphy and better results by 
reading " The Amateur Photo. 
grapher" regularly. 

The " A.P." caters for all 
photographers, including be, 
ginners and advanced workers, 
and contains Lessons for 
Beginners ; Free Criticism of 
Readers' Prints ; Answers to 
Queries; Regular Competitions 
and a weekly Art Supplement 
of particular interest to 
pictorial workers. 

heAMATEUR 
HOTOGRAPHER 

CINEMATOGRAPHEI2 
•--The Jotornul tor E.veroeodu wtttt n Corners-... 

Every Wednesday 3d. 

1LIFFE & SONS LTD., 
Dorset House, Tudor Street, London, 

Mentzon of " The Wireless when unlitng to advertisers, will ensure prompt attention. Al 
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.STRENGTH 

0/‘ 
BEAUTY 

PERFEC 
INSULATI 

RNA ENCE 

LET the panel of your set be as sound as the 
components within I Select a panel that will give 
you long service, and beauty in appearance, too. 

A Resistors Panel will give a perfect finish to your 
Set. Distinctive in design, everlasting in strength! 
Ask YO Wireless Dealer to show you a Resiston 
Pend, or write direct: 

THAT'S THE AtitERICAet HARD 
RUBBER C. 
(Britain> LTD.. 

11611A611A6111&&&41 

AT LAST! 
A Solution to All Trouble o2 
Volume Control and at 

Moderate Price 

The PILOT 
VOLUMGRAD 
This is a Smooth Action Variable Resistor especially 
iesigned for Volume and Oscillation Control. With 
Due Turn of the Knob the ollunie can be Adjusfial 

from Zero tu Maximum. 
In Four Resistances 

50.000 ohms. 
100,000 „ 
200.000 „ 
500,000 „ 

aso all lines manufactured by the Pilot Radio met 
'ube Corporation of New York, the largest manu-

facturera of wireless parts in the world. 

11"eile for a Culdiegu,, :-

BOMAS A. /ROWLEY LTD. 
9, Skinner Lane, Birmingham. 

6'6 

SoM Agents for Gr2al Bri!ain and Ireland. 

Components, Etc., for Sale.—Contd. 

FEe-gee i'it.:iie ereeileerrger2,001.PfirPre.:"A.CWeistt.-! 
put, 2-4 or 6 volts output at 1,-:,, amp.. new; coet 
55/-, bargain, 25/-; B.T.11. 2 to 1 transformer, new, 
6/...-W. H. Thacker, 7, George Eliot Rd., C:oventry. 

[6560 

DeCOUPL1NG Resistances Malinke nred by (troves Brothers are speeified in " Wireless World " 
Circuits.—See adverts under Coils. 

fl 
leCOUPLING Resistances are Necesaary to get the 
full amplification from screened grid valves; see 

our advert 3 under (eib.—Groves Brothers. 

Dii.COLIPUMI Re,istances are Necessary in all 
screened grid receivers.—See Groves Brothers' 

adverts under Coils. 
DECOUPLING Resistances in the New Kilo-Mag 

Four and Foreign Listeners Four were manufac-
tured by Groves Brothers. J)ECOUPLING Resistances.—Improved Constanton 

wiro wound are 1/6, poet free, from Groves 
Brothers. [6577 

11VHEATSTONE Bridge and Legal Ohm for sale.— Pnilpott, 20, Verncu Tenace, Brighton, Sussex, 

NATIONAL Portable, £7/10; also condensers, 
chokes. transformers, all as new, at. bal t L6 price;579 

sen ei d tsteard for list.—Box 3375, c/o Th e 14 e inless 

World. 

MISCELLANEOUS. 

SCOTT SESSIONS and Co. Great Britain's radio 
doctors, officially approved as wireless repa irers 

by Radio Society of Great Britain and Wireless 
League; old sets of every type repaired, rebuilt., 
modernised; send set for immediate quotatioo. 

SCOTT SESSIONS and Co.—New sets constructed with your or our components. guaranteed finest work-
manship, we specialise in " The Wireless World " cir-
cuits; remember, we have satisfied customers through-
out the British Islcst Bristol, Gloucester, Weston. 
Taunton; send name, address and date and our Bristol 
representative will call; il ',inter conies now is the 
time for overhauls—Tel.: Tudor 5326. klalliim2ti6c2k 
Parade, 1\luswell Hill, London, N.10. 0 

11,ABV Payments.—We supply, by easy payments. 
J.11 components, accessories, and sets, any make: 
107: down, balance spread over 10 months.- Send list. 
of requirements to London Radio Supply Co., 11, Oat 
Lane, London. E.C.2. [0097 

METERS. Meters.—Milliamp. and ampmeters re-
calibrated and shunts provided; voltmeters fitted 

with resistances for higher ranges: send meters for 
est i ma tcs. Chester Bros., 244, Balaton Lane, London. 

[ N.B. 5290 

A LEXAN DER BLACK, the original wireless doctor, 
.£3- will call (London and Home Counties) and cure 
your set; sets installed, maintained. and brought up 
to date; complete satisfaction or no charge; craie-
phone pickups, 11.T. eliminators, and Webson moving 
coil speakers demonstrated by appointment; purity re-
production specialist.-2a. Woodville Grove, N.le. 
Sloane 5105 or Clissold 3687. [0277 

WIRELESS Notes.—A monthly series of informa-
v• lion for all those who want the very hest in 

wireless or gramophone reproduction; frank eriti,i,tit 
ot rectivela rind components; immediate postud hula 
aunt advice in all difficulties; something new unit 
unique; you must have it if you want to know tile 
truth.—Erill particular., free front Ernest IL Robin-
son, Langmead, Pirbright, Woking, Surrey. [6144 

QTOP !—Why throw your old (Mien° Pattern Wailes 
away, when a few strokes on the Pendulum 

Sfropper makes them new again; send now, 116, with 
3 Ciiiette puittein blades; post freo.—W. A. Itithardeon, 
16. Lui-san Sit., Steekton-ou-Tees. 1.6315 

CABINET and Table Legs, twist and carved, mould-
ings, plywood, planned mahogany end oak boards.— 

Cornwell and Co., 233, Old St., London. Rea. [6491 

yOUR Old Apparatus Taken in l'art Payment 
for Latest Type; see our advert, in column 

Receivers for Sale.--Seientifie Development Co.. 51. 
Fishergate, Preston. [0229 

PATENT AGENTS. 
PATENTS and Trade Marks, British and foreign.- 

Clee and Co. (IL T. P. Gee, Member R.S.G.B. and 
A.61.1.R.E.), 51.52, Chancery Lane, London, W.C.2. 
'Phone: Holborn 1525. [0001 

REPAIR'S. 
QCOTT SESSIONS and Co.. Great Britain's radin 
I=7 doctors; read advertisement under bliscellaneou, 
eoltunn. [0263 

T ELVE Months' Guarantee Accompanies all our 
Repairs; any make oh L.P. transformer, head-

phones, or loud-speaker repaired and despatched within 
48 hours: 4/- Post free; don't discard il burnt nut; 
terms to trade.—Tranaformer Repair Co. (Dept. W.I. 
214, High St., Colliers Wood, S.W.19. [0011 

I( INGSTON-ON-THAMES.-2/- per bobbin lo[5n9r1(;0 
speakers; 'phones per earpiece; transformers, 4/• 

guaranteed.—Minter, 156, Cambridge Rd. 

Did You see these 
at Olympia 

The TONEX 
UNIBOX 
Screen-Grid Coil Unit 

Price 

30/ , 
Each 

UNISON. is to the screened. 
grid ci rclii t what TONATUNA 

is to the detector Lit. circuit. It is an absolutely 
complete shielded coil unit for a screened-grid 
valve receiver and is the very thing that has been 
wanted for a long time. All the coils are enclosed 
in a metal case attractively finished in crystalline 
enamel. The screened-grid valve itself fits into the 
case—and in addition an extra shield can befitted 
for isolating the aerial tuning condenser from the 
rest of the circuit. The esils rover Ion g and 
short wave broadcasting bands and a self- con-
tained change-over switch is provided. 
The UNISOX contains all the essential parts of 
the screened-grid circuit, the addition tif tuning 
condenser, anti a few other components being all 
that arc required to build a complete receiver. 

THE TONEX 

H.F. CHOKE 
A choke that defies 
eornpetitiOn. Sectional 
windings enclosed in a 
lmndsome moulded 
Itakelite ease. Handy 
terminals with screw-
driver slots are fitted, 
and soldering tags arc 
provided also. Pixie.; 
holes are metal bushed. - 

3 TYPES — 
io-go metres - - - 3 h. 
30-3,000 metre; - - 4 6. 
Centre Tapped - - 5,6. 

AND LAST—BUT NOT 
LEAST  

THE TONEX 

TO N AMA 
The well-known tun-
ing coil that has 
achieved remarkable 
popularity. No coils 
to change and a sim-
ple turn of the curl to; 
knob switches over 
from short waves to 
long waves. Aerial 
coil is centre tapped 
for increased selec-

P rice 21/— tivitv. Range 210 to 
f120 metres and 1,roo 
to 2,000 metres. 

Ihnier dealer des no, dock, write die et ryli.Ing his ham 
and addreted— 

THE TONEX Co. 
WALKERSTREET,BLACKPOOI , 

Lancs. 

.61 Adverlisemenis for " The Wireless World" are only accepted front firms we believe lo be thoroughly reliable. 
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The MELTROPE 
Sound Box 
—does not 'tire '! 

It keeps its tone because 
the diaphragm does not tire. 
This absence of fatigue is 
due to a novel method of 
stylus bar attachment—a 
little matter of good design 
actually. 

Price 12/6. 

Mad' 

AMPLIFIERS LTD., 
Billet Road,   
Walthamstow, E.17  

PRICE REDUCTION 
OF THE MULTI-RANGE 
DIX-ONEMETER 

The extensivo sale and increased use has 
enabled a reduced price to be offered below 
the already exceptionally low price. 

DIX.ONEMETERS are now 
50'. only, a remarkaMY small 
price for a meter worth £10 in 

comparison with others. 
Latest Model. To I st Grade Brit. Eng. Standard. 
Mirror Dosa -le Scale. Moulded Base. The finest 
Precision M Iti-measuring instrument is the 
DIX-ONEMETER, the acknowledged Radio 
standard beloved by Expert and Amateur. 
Imitations of its Bakelite case and mirror scale 
are inferior. They lack the 50 Multiplier Ranges. 
the Precision, the Duplex Scales, Knife-Edge 
Needle, Accurate Bearings and High Figure of 
Merit. Remember that the DIX-ONEMEl'ER 
is as nearly electro-static in its tinv load and can 
be used at 2,500 ohms per volt. On 100 volts the 
high value of 250,000 ohms can be used. Micro-
Amps., Milli-Amps., and Amps. to 20A. 
Volts and Volts to 2,000V. Resistances from 50 
Ohms to 50 million ohms. All these are measured 
with ease on the versatile and 6nelr made 
DIX-ONEMETER. 

DIX-ONEMETER 50,'- ONLY 
Range Mu/tipliers 6/6 each 

Electrical and Radio Test Booklet Free 

ELECTRADIX RADIOS 
Apparatus Depot 

218, Upper Thames Street, E.C.4. City 0191. 

Repairs.—Contd. 

EPAIRS Returned Post Free, and to ensure »We-
lt faction send rennttance alter approval of same. 
--Leeds Wireless Repair Service. 

LOUD-SPEAKERS, headphones, rewound to any 
resistance and reinagnesised, 3/-; transformers 

rewound, 4/-; Blue Spots, Triotrons, and 4-pole units, 
4/6; work Luutranteed,—.1.ectis Wireless Repair SCI.V1CC, 
5, Boston Plato., Green Rd., Leeds. 16351 

ALL Makes L.P. Transformers end Chokes Repaired; 
3/9; rewinds.-65, Gowan "Bd., Saltier, Bunting-

Lain. [6469 

n Blue Spot Units, repaired, remas-
l5 netised, adjusted and returned os new within 2 
d iya; 4,-, post free.—Greenwich Dynamo, Motor and 

Co., 131, South St., Greenwic.h, London, 

VLECTRICAL Instruments Repaired tied Rte6e5a114i. 
Au ',rated; therm° ammeters and galyorneters tested 
iin special 11.F. apparatus; range of any instrument 
altered to suit your requirements; send instruments 
for quotation.—Srnith Bros., 29, Waverley ltd., South-

[6496 

METERS Repaired, milliameters, ammeters, volt-
meters, megometers, thermo coupled meters re-

paired.-E. Lacey, 155b, High St., Lewisham. S.E.13. 
[6559 

flUARANTEED Repairs by Experts, loud-speakers. 
heaciplione$, cone units, piek.ups, any make or 

type, rewound, inmagnetised and adjusted, post free, 
4/s; Ut'. transformers and chokes rewound from 4/-, 
post free—Howell, 42, Fotheringhato Rd., Enfield, 
hliddlesex. (6551 

WANTED. 
C1001) Reflex Camera and Split Cane Fly Rod 

Warned: mite for long list speakers, parts, etc., 
elfered in exchange.—BM/ZX5(1, London, W.C.1. [6475 

lATANT.01), Buritdept Screened Four, Empire 
TT Sereened Four, zinc] Short-waver, also Ildilyatene 

shed waver.-Box 3314, eta The IVirelesa World. (6479 

WANTED, Wendt° tuner, W.0.2, L.F. transformer, 
VT 5-1, II.F. irnoke, and few raises; must be cheap.— 
Box 3315. crn The Wireless World. (6480 
-V[TANTED. Cosser 4 volt 410R.O., 410ILF., adjust-

ublo balanced anneMre ilnit, Blue Spot. liegra, 
ete.; cheap.-58, Uplands, Stoke Reath, Go‘entry. [6482 
TUANTED, kit of Raleigh P.M. coils; cheap (Col. 
VV Saunderson, 70, St. John's Lane, Totter-
down, Bristol. [6484 

W ANTED, Carnage's Rotary Relay.-12, Alexandra 
Finebt.ry Park. [6553 

AGENCIES. 
A CENTS Wanted Ideal H.T. Accumulators, 60 volt 
zA 32/ . 120 volt 58/6; gocd terms.-Vearsori, 29, 
Midland Rd., Bournemouth. [6414 

A t;ENTs Wanted, spare time, wireless experience, to 
• demonstrate and sell the world's best and 
cheapest 3.valve act.—Mag-Radto 112. Was-stout Latte, 
Birmingham. [2667 

EXCHANGE. 
XCHANGE, Es' -Send 1;st of surplus parti 

.1..4 and your new requirements for quotation; any-
Mug supplied post tree.-Coppin, Sylvia Cute, Putney 
Beat It. 

VOUR Old Apparatus Taken in Part Payment for 
à- Latest Type; see our advert, in column Receivers 
lot Sete.- Scieutifi.; Development Co., 51, Fishergate, 
Preston. [0230 
TWO New All Electric Pedestal (iramophones; other-

Use,' willing to exchange both for proprietary 
1).C., all mains wireless set to /aloe of £40.—White, 
31, Derby Rd., Nottingham. 16544 

Texcu.iNcE Baker's 200-40 D.C. Mains Moving 
-11-à Speaker (less moving coil) for wireless parts; 
pick-up volume control wanted, etc.-S.A., 2, .Anlaln 
Rd., Teddington. [6527 

BUSINESSES & PROPERTY FOR SALE, 
TO RE LET, OR WANTED. 

WI RELEss main road. East Lon-
hni suburb, shop fitted electric light, telephone, 

profits- over £400 p.a. and increasing, certified account-
ants' figures; lease, low rent, good living aecommoda• 
Lion; stock about £200; price, all at, £600.—Wri, 
Box 3354, e, 0 The Wirelont U odd, [6487 

SITUATIONS VACANT. 

W IRELESS Operating Appointments Assured; 
short qualifying course, day, evening; fees pay-

able after appointment for boarding students; Iforse 
claws.—Manager Wireless School. 21, Manor Garden, 
London, 5.7. Archway 3694. 16379 

TESTERS Bemired for Portable Wireless Sets, pre-1 
%lolls factory experience essential, excellent oppor-

tonities for the tight men.—Write Box 3359, 0/0 The I 
Wireless World. [6500 

POLAR 
POINTS 
Discover more strtions b 
fitting the New "Polar" 

DRUM CONTROL CONDENSER 
WINGROVE & ROGERS LTD., 
158-189, STRAND, London, W.('.2 

Buili a RAWO GRAMOPHONE 
British Made Double Spring Gramo. Motor. 
12' turntable, automatic stop, assembled and 

adjusted to correct playing speed. 
As Specified for the MULLARD ORGOI.A. 

40). post free. Cash with order or C.O.D. 

E.M.H. RADIO SERICE 61, LAURISTON RD., 
LONDON, E.9. 

y REPAIRS .1111 
Any make of LP, Transformer, Loudsp-taker 
or headphones repaired and dispatched within 
48 HOURS— TWELVE MONTHS' GUARAPITEE 
with each repair. 4 Post Free. 

Terms w retie. 

TRANSFORMER REPAIR CO.. 
Dept. \ V. 

6,214. High Street, ;others Weed, London_ S.N.19.4 

SCREENS, COILS, CABINETS 
for the 

KIT SET, NEW KILO-MAG 4, 
RECORD 3 

and all other "Wireless World" Sets 

Price lists on application. 

E. PAROUSSI, 
Featherstone Buildings, High Holborn, W.C.1 

METAL CABINETS 
Complete with Base tor New Kilo 
Mag Four, Jacobean Finish. 

',ERNS USE WITH ORDER 
P rice 57/6 corp.. tie, BoNcs. of sizes 

,aaa., to eider. 

RIGBY & WOOLFENDEN '66T MMETAL WORS, 
ROCHDALE. 

Your First Steps 
in Wireless 

By HUGH S. POCOCK 
Editor of "The Wireless Workl " 

Amos' helpful little hook for those wbo are 
beginning to study wireless. It explaini 
technical difficulties by r.imple analogies. 

Price 9d. By Post lid. 

From ILIFFE & SONS LIMITED 
Dorset House, Tudor Street, London, E.C.4 

and leading bookseller >. w.w. 24 

Mention of " The ll'ireless World," when writing to advertisers, will ensure prompt attention. £6 
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ASSEMBLE 
1.111 IN A MINUTE 

t 

r / u 
AMAZING Or 
INVENTION ,L 

\ 'JANUARY 

Mel makes the wonderful 

sSir ei R1) 
SAC -1..e.ANCHE 

PERMANENT 'tee, SUPPLY. 

defittitely PARAMOUNT 
Solve the bugbear of 
costly dry battery re-
placements with 
STANDARD. It supplies 
abundant H.T. for twe!ve 
months or more AND 
CAN THEN BE RE-
FILLED SIMPLY. 
EASILY and at low cost 
AT HOME and is again 
READY FOR A FURTH-
ER PERIOD OF SER-
VICE. 
It is absolutely trauble-free. 
reliable,aud SELF-REGE.IERA• 
TUE. 
Now the wonderful Cartridze 
Sacs are the final developmeat. 
making the operation of re-
charging at horns absolute 
simplicity, fletare wasting far-
ther money on replacement t we 
seriously ark every littener to 
learn about STA 20ARD —seal 
tor the book FREE. 

4:1 

ptveE 

le" Airrite - 
Re" 

M.B. 

Any sulkies or rapaelly battery supplied to sail all scie' 
OPIelnebtedirect or Dens Halforda Stores, Carrys Stores, and 

all Radio Dealers on each or deferred terms. 
No. 3 cell, 7d, Spare Cartridge 55. No. 4 cell, Ella. Spare 
Cartridge 7d. Nos. 1 and 2 cells are manufactured as 
[devil:11191y complete wita all accelS01.103. CABINET3 in Oak 
ur Mahogany suppllel E» llo:d leltlerlre. Well de:egnul and 
tricked to rake ¿city number of calte ;out ale° forms eteel for 
e.t. Onk buns £2 9 6: Mahogany from SE O O. 
Write to THE STANDARD wEr BATTERY CO. (Dept. 

189.1133, Snaltesbury Avenue, Louisa, W.0.9. 
eemple Chary", t. Yea 
Dated* Trays, sappli d nenh lid. 

_7/cr,,t11103,, 

ILOK 
0/3n 

Cabinets of 
Distinction 
20,000 People had 
copies of our Radio 
& Loudspeaker Cabi-
nets Catalogue at 
the Radio Exhibi-
tion, Olympia. 
There is a copy waiting 
for you. Send a P/C. 

W. dr T. LOCK LTD. 
ST. PETER'S WORKS   BATH. 
LONDON : 11, Red Lion Square W.C.I. 

a6.a Advertisements for The 

Situations Vacant. -Contd. 

WANTED, radio engineers for experimental and re• 
search work; state age, txporience, qualitlentions, 

and salary required.-Box 3358, cio The Wireless World. 

WANTED, someone for spare time or eveningsru seat 
• • work, Inuits. I epairs mad recon:tructions ; pre-

ferably living inn S.E. district. —Write, excellence and 
price per hour, Box 3360, do The Wireless IVorld. 

11E4:MIRED, good technical men for wireless (t6a510v2e 
factory, experienced in small and largo transmit-

ting valves.---Write, stating details of experience, age, 
and salary required to Box 3353, c/o ne Wireless 
II' Ur hi. [6486 

\rAcAl` 
'CY in South Coast Town for Improver Sales-

man, 18 to 20, with wireless experience; must 
be able to do small repairs, etc.; prelerence given to 
one with gramophone experience, but not essential; 
geo . prospcts.—Apply, stating particulars, age, sal-
ary required, to Box 3283. c/o The Wireless Ili6or4I5d7. 

W ANTED, demonstrators for portable sets.-IIcx 
3374. c/o The Wireless World. 16582 

VACANCY by Radio Manufacturers In South Lon-
• don for applicants with sound knowledge ut mains 
units and rcoeivers and their construction ; elate age, 
experience and starting salary. -Box 3384. c/0 The 
Wireless World. [6566 

W ANTED, immediately, radio mechanic, to assist 
in the repair of loud-speakers. units, etc.-Write, 

giving references and experience, to Box 3371. ea) 
The Wireless World. (6563 

MT ANTED, immediately, by a well-known loud. 
speaker manufacturer, assistant for test room.— 

Write, giving references, full details of experience, 
salary required, to Box 3372, cio The IVireless World. 

[6564 

SITUATIONS WANTED. 

CAPABLE Executive, A.C.I.S., comprehensive 
knowledge accountancy, correspondence, salesman-

ship. organising ability, silver medallist commercial 
law, distinction accountancy, wireless knowledge, eeek-, 
progressive wireless firm; highest relerences.-13ox 3251. 
clu The Wireless World. (6387 

VOUTIL some experience, requires situation wire-
lets' start 15/-.-96, Drakefleld Rd., Balliain. 

[6440 ENGINEER. with small workshop, desires work; ran 
build sets, tomponents or mechanical models.-

Erre ricer, 118. Waterloo Rd., Southumpton. [6511 

W IRELESS salesman, technical, pro el teal know-
ledge receiver, eliminator, amplifier, radio-

gramophone construction, design, requires situation as 
salesman, or anyth_ng with scope for abilities: London 
iirtferred.—Box 3376, c/o The Wireless World. [6580 

MTIEELESS.—Mechanic. age 28, requires situation 
•itt above t mac; 6 years' experience in assembling, 

Md.:Ming, and repairs; London preferred.—Box 3373, 
c/u The Wireles.i World. [6565 

ROOKS, INSTRUCTION, ETC. 

MIET II.T. Batteries are now ir moved suCeues; writ* 
for new illustrated booklet. giving cost anti 

method of building and nituintaining free; mention 
paper.—Taylor, 57, Studley ltd.. Stockwell, London. 

QMEP by Step Wireless; a complete course of[00t7h7e 
1,-, theory of electricity in relation to tha practical 

gm of wireless apparel I na, clisrninrators. rim.-nibs, etc.. 
wit ti extracts from a designer's notebook, giving tip-to-
la e practical application; leaned weekly; send li. p.o. 

iiir first 4 weeks.—Clifford Pressland, A.M.I.E.E.Eng.., 
Dept. WAY., Iltemptomon-Thames. [0195 

RADIO Amateur Call Book, the Directory nt Ama-
teur Wireless Transmitters of the World. call 

,igiis and addresses of amateurs in all countries, short-
wave. stationne, prefixes and oilier inform. ndi useful 
to amateurs; price 416, postage paid to any address 
anywhere; Fiihlislied four times a year; reduction to 
annual subscribers.—F. m. Carter, ilat A. Gleneagle 
Ma asions, Streatham. London. [6317 

IiIREE.-Inventor's Guide on Patents.-T A. A.. 253 , 
W ), Gray's Inn ltd.. London, W.C.1. 14127 ' 

AUCTION SALES. 

ln Bankruptcy. ro Read, Hine, Strathdee k ors. 

34, ClIANCERY LANE AUCTION ROOMS, W.C. 

'WIRELESS STOCKS, G.E.C., Se. Portable Bet, 
Valves, Components, Receiving Sets, Loud-

-peskers, &c., to be SOLD by AUCTION by Messrs. 

M ILLER, pAxTorr, & F A IRM I N ER, 
on Thursday. October 17th, at 1 o'clock. 

Auction Offices: 5, Clement's Inn. Strand, W.C. 

Bless IVorld " are only accepted from firms we 

The most per`ect receiver yet designed for U tra 
Short Wave. Broadcast, and Long Wave reception. 
Including Valves, Coils and Royalty £18.0 . Ok 

Convert your present Set into 

Universal Three\1! 
15-2,000 metres. \ 

a Short Wave Receiver, 

Magnum Short Wave Convertor. 
This Convertor is adaptable to any valve set by 
simply removing the detector valve from set and 
¡user-hog it in the valveholder of convertor, the plug 
of convertor taking the piece of the detector 
valve. In crystalline metal cabinet, with 2 Coil, 
20/40 and 40/80 metres. Plug and Adaptor £4.10.0d. 
inclusive. 

Magnum Receivers are now obtainable on 
Easy Payment Terms. 

We specialise in all apparatus described in 
" Wireless Wm ld 

Lists on application. 

BURNE JONES & CO., LTD. 

296, BOROUGH HIGH ST., I / 
LONDON, S.E.1. 

Bum iFy YOUR Qr7 Radio Furniture DeLuee. 
• To snugly House Set — 

Baltertes —Speaker—from £3 lbs. to £11 Ill. Sent 
ON APPROVAL—you may return at our espouse you 
wish to part with It. Used by Radio Press —over 

3900 clients. 
PHOTOGRAPHS dr LIST 3d. 

Pickett'sRedioFurnitureWorkshp.W.W.Bexleyliesth 

to be thoroughly reliable. believe 
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EFERR" TER I" 
I Della& t, 
-3. 51.. per m ontil 

Throuet 

ACCUMULATORS "ELITE" Britain's Best Battery 
T . • ACCUMULATORS, 60 volts. 3 amo. 22/6 The unique Semi .4Ni 

" • • hour type, 02, Semi-oil Submerged' or 7,; Submerged leajure absolutely 

DOUBLE 
Complete SS ilillande Td. Price • • &5/- per IIIth. ¡or 3 ,„u„. pmenjs surface leakage 

CAPACITY YPE, 60 volts, 3ni_ losses. .As ÇoPP/ted to 
%Ft ILA/. GOVERNMENT 

DEPARTMENTS. & SI- per loth. for unite. 
Loudon Delineator :-...DEED, POHLMAN, il, Great Poniard area: 03)38. W.L 

ACCUIV1ULATOIrCH Et-11-E, lEtetezilfOrel St., HALIFAX. T cleehona 4304. Telegran. Halif,rt 
acialaseenœryeeauts^  nu 

The BEST BOOKS on 

The range of books published from the offices of 
" The Wireless World" covers every conceivable 
phase of wireless. Below are given a few selected 
titles. A complete list will be sent on request. 

"The Therm ionic Valve and Its De-
velopment in Radio-Telegraphy and 
Telephony " : by J. A. FLEMING, M.A., D.Sc., 
F.R.S. Price 35/. net. By Post 15/9. 

" Wireless Valve Transmitters " : by W. 
JAMES. Price 9/- net. By Post 9/6. 

Obtainable from all booksellers 

WIRELESS 

" Thermionic Tubes in Radio-Telegraphy 
and Telephony " : _y h 1 JOHN SCOTT-TAGGART, 

A.M.I.E.E. Price i5/- net. By Post 15/9. 

"Calculation and Measurement of In-
ductance and Capacity": by W. H. 
NOTTAGE, B.Sc. Price 7:6 net. By Post 8/, 

" Wireless Telegraphy and Telephony " : 
by H. M. DOWSET'r, M.I.E.E. Price 9/- net. By 
Post 9/6. 

" Telephony Without Wires": by R. A. 
COURSEY, B.Sc., F.Inst.P. Price ish• net. By 
Post 15/6. 

or direct from the publishers 

¡LIPPE & SONS LTD., Dorset House, Tudor Street, London, E.C.4. 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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NC C 20, 

A new 
high-tension 
eliminator 

circuit 
which will give 

30 milliamps at 180 

or 50 milliamps at 150 

with full-wave rectification. 

It is built up round the new 

volts 

volts 

OWESTINGHOUSEM 
METAL RECTIFIER 

TYPE H.T.4 
which has been specially designed to ob-
tain full benefit from the valuable " voltage 

doubler" principle. 

Mole 

ORR 

t t"'. 

S 
_L 5 v , 

5V 

R 
0E ,CCTOR  

Full details of this and other 

circuits are given in our new 

book :— 

"THE ALL-METAL WAY, 
1 9 3 0," containing 32 pages 

of valuable eliminator informa-

tion. 

Did you get your copy at the 

RADIO EXHIBITION? 

If not, send a 2d. stamp, with 

your name and address, to :— 

The Westinghouse Brake & Saxby Signal Co., Ltd., 
82, York Road, King's Cross, London, N.1. 

• .4ilvertzsemeals for he Wireless World"' are only accepted from firms we believe lo be thoroughly reliable. 



iv. ADVERTISEMENTS. THE WIRELESS WORLD OCTOBER 9TH, I929. 

Screen grid receivers 

can be improved this simple way 

The special cross-mesh 
construction of the new 
Marconi screen grid 
valves givesyougreatly 
improved screeningand 
easier control 

Equip your set with these new 

CROSS-MESH screen grid valves 

TODAY all experienced wireless owners know the much greater range 

given by a screen grid H.F. stage. But it is only by fitting the new 

Marconi screen grid valves that you can obtain the best possible results from 
your set—the longest range, the greatest stability. • 

The unique cross-mesh construction of the screen in these Marconi 
valves — specially designed for the very highest efficiency — gives greatly 
improved screening and lowers the inter-electrode capacity. No other 

screen grid valve produces so high a gain per stage, such stable,easy control. 
Made by skilled engineers— designers of the great transmitting valves 

used in the leading stations of the world — each Marconi valve you buy is 

fully tested, thoroughly reliable, with a long life of first-class service before it. 
11' Enjoy the power and range that Marconi screen grid valves can give 

your set. Types S.215 for 2 volts, S.410 for 4 volts and S.610 for 6 volts 
cost 22/6 each. Type S Point 8 for A.C. mains operation costs 25/- Ask 

any dealer for a catalogue. If you do not know of a dealer near you, write 
to the Marconiphone Co. lid., 210-212 Tottenham Court Road,London, W.I. 

Filament volts 
Filament current 
Anode volts 
Screen grid volts . 
*Amplification factor 
*Impedance 
*Normal slope . 

SPECIFICATION 

S.215 S.410 S.610 S Point 8 
. . 2.0 inox. 4.0 max. 6.0 max. 0.8 max. 

0.15 amp. 0.1 amp. 0.1 amp. 0.8 amp. 
. 100-150 max. 100-150 max. 150 max. 100-150 max. 

60-90 max. 60-90 max. 60-90 max. 60-90 infix. 
. 170 180 210 160 
. 200.000 ohms. 200,000 ohms. 200,000 ohms. 200,000 ohms. 

.85 Ma/v .9 Ma/v. 1.05 Ma/v. c).8 Ma/v. 
*At Anode Volts 120, Screen Grid Volts 80, Grid Volts 0 to -1 

MARCONI Screen Grid VALVES 
Pruited for éhe Puhl shers, 'LIPPE & SONS LTD., Dorset House, Tudor Street, London, E.C.4, by 1 be Cornwall Pross Ltd., Paris Garden, Stamford Street, London, S.E.x. 

Colonial and Pereien Agent.: 
Vail-au &ratio. -Toe international New, co., 131, Varick Street. New York. Fnaa0,--W. II.  " h & Son. 440. Rue Riven. rail,: Hachette el. cle, go.' Resumer. Paris. 
betanus— w. II. length is Son, 78, Marche aux Herbe., Hinman., Whoa- A. H. Wheeler iteinhay, Allahahail and caleinte. t3o1Prit Ariuca—l'entral New* Aden. Ind. 

• ain,exi.ix tided., Gotch, Melnourne (Victoria), Primp (N.H.W.i, 13rinhane (Queenabind),'Adelaidc (M.A.), Perth (W.A.). Aral leuneenton (Tasmania,. 
Guiana— The American Newe l'o., lsd.. Termite, Winnipeg, Van0OUVer. MOntleal, Ottawa, Mt..01111, Halifax. Hamilton; tilonlon lc Hutch, Ind., Toronto ; 

INireute. Montreal. Winnipeg, Vencomer. Victoria. New ZnA.11D—MOrdon a Hutch. Ind.. Wellington, neckline'. ChrPichereh mid Dunedin. 
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Dubilier 
Paper 

Condensers 
Type BB. Max. Working Voltage 
200 volts D.C. (peak). Tested at 
400 volts D.C. 

0.5 infd. • • • 2/6 
1.0 „ • • • 2/6 
2.0 „ • • • 3/6 

Amateur 

RADIO 
VALVES 

Y THE VALVES WITH THE AMAZING 
PERFORMANCE 

MANUFACTURED BY 

C. F. & H. BurTon 
PROGRESS WORKS 

WALSALL, ENG. 

Precision Condensers 

Copyright. Registered as a Newspaper 
for transmission in the United Kingdom. No. 529. Vol. XXV. No. 16. 
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THE 
HANDLING OF 

VOLUME 

PRICE 

55.. 
Complete with 
lezibls lead. 

" Beam" 
products 
are obtain-
able from 
all Dealers 
or direct. 

" BEAM " LOUDSPEAKERS 
The " Beam " range of loudspeakers is 
undoubtedly to the fore in Tone, Appear-
ance, Sensitivity and the successful 
handling of both small and great volume. 
The model shown is marvellous value 
and is of particularly attractive appear-
ance. It will harmonise with any home 
surroundings. 

EACH BATTERY GUARP,,TEED 

" BEAM" H.T. BATTERIES. 
For silent and energetic work, " Beam " 
batteries are best. The composition of 
" Beam " batteries consist of thoroughly 
reliable elements which combine to give 
a perfectly steady flow of current over 
long periods. With "Beam" batteries you 
can always listen to distant stations 
without background noises. 

The Smallest Component 
but 

The Greatest Responsibility 
" BEAM " FIXED CONDENSERS. 

The responsibilities placed on this small 
but important component make it im-
perative that a reliable and perfectly 
constructed one is chosen and used. 
Specify " Beam " and you get a really 
good component. Supplied in all stand-
ard capacities. 

11. 35, Farringdonc Road, 
L JIM ond E London, . , 

Telephone: Holborn 7048. 

Mention of " The Wireless World," when writing 

start 
40, ii-dieg es- s 1riors sa 

o-olay! 
A 

Set builders—build and own the very 
latest radio development, the new 3-valve 
Lotus S.G.P. set. You can buy the kit 
for it and assemble it in a few hours and 
demonstrate to your friends the greatest 
range, power and selectivity of any set 
of the season. Start building the new 
Lotus S.G.P. to-day. The kit contains 
every unit you need except valves, 
cabinet and batteries, and can be bought 
at your nearest retailer's for the modest 
sum of £7 -12-6. Diagrams and full 
instructions are enclosed. 

minus 
3-valve S.G.P. Set 
Supplied with main components mounted and 
ready for immediate assembling. Prepared by 
the makers of Lotus components, 
Garnett, Whiteley and Co., Ltd., Lotus Works. 

Liverpool. 

• 
To Garnett, Whiteley & Co., Ltd., 

Lotus Works, Liverpool.0 
Please send me tree copies of the latest Lotus 
booklets and instructions for building the 
Lotus 3—valve S.G.P. set. 

Name  

Address 

W.W. r6 /10129. 

• 
Genoa 

to advertisers, will ensure prompt attention • 
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SEE IT 1. 

PRODUCT OF A 
FAMOUS FIRM 
It has been designed by 
scientists, constructed by 
engineers and assembled by 
mechanics — a guarantee of 
excellence. For your radio 
there is no better transformer 
—hear its performance and 
you'll remember its name— 
The Mullard Permacore L.F. 
Transformer. 

The special core of high permeability 
makes the transformer exceptionally 
compact ; the step-up ratio being 3:1. 

G THERE 

MAS TE R.) • .1?..›.A.D.TO 
icsumminemummunamommumummimmmummimmmaimemiu 

Advert. The Mullant Wireless Service Co., Ld., Multard !louse, Charing Cross Road, London, W .C.2. 
Arks. M.A.} 

AI Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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They must be good-
e----3,46,000Valveholders 

- 

The original Clearer l'one 

Valveholder, iace 04 con-

siderable low price competi-
tion, bas more than held its 
own and will be continued at 

The 10, ueniatmn vlbrol 
est season cler Was 

. . 

l's most successful 
accessory, the self- aligning 
feature ensuring pe 
contact with ositiv 

all types of English 4-pM valves. 

r6 

Seen the new Switch ? 
Some people say "Turn off the wireless --
and that's just what you do with this rotary 
switch. It's an attractive alternative to the 
usual pull and push type. All insulated, with 
indicating " On" or " Off dial, pointer knob, 
terminals, and double contact. Suitable for 
use with panels up to *-inch thickness. 19 
Quick make and break action . . . 

B N 
RADIO PRODUCTS 

5-PIN 

VALVE HOLDER 

Designed for use with the new 
5-pin valve with centre leg. The 
Benjamin anti-microplmnic feature 
is incorporated, and also patented 
contact, which ensures perfect 
contact when using either solid or 
split pin valves. 

19 

BRANTWOOD WORKS, 
THE BENJAMIN ELECTRIC LTD., TOTTENHAM, LONDON, N. 17 

Mention of " The Wireless World,— when writing to advertisers, will ensure Prompt attention. 111 
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briqrs tit rA n tT3i. 
3 super: flat-or into 

D OW N you r IIom 

keep M 
8daileeies 

sate motateit, 
•a eme sow 
Why tolerate the expense and trouble 
associated with H.T. Batteries ?—you can 
never have perfect reception so long as 
you rely on Battery Supply for H.T. 
Get this wonderful A.C. 16 model—the 
difference will amaze you — increased 
selectivity, absolute clarity, and much 
greater volume- —all the time. Using an 
A.C. 16 your set will give you as good 
results as an expensive All-Mains Set. 
A.C. 16 is the latest Model of the famous 
Clarke's "ATLAS" Range, made to 
accommodate any set from z to 5 
valves, and is adaptable to any portable 
set when used in the home. 

's 

Model A.C. 16 is without doubt the finest Eliminator at the 
price that has yet been produced. It provides three Tappings, 
two of which are fixed, one giving 120 Volts and the other 
r5o Volts. The remaining Tapping is variable from 0/ too 
Volts. This Model specially caters for sets using Screen-Grid, 
Detector, and Pentode Valves, where critical adjustinent of 
H.T. is. necessary- to obtain best results. Max. Out. 25 inA. 
Price 10/. down and nine monthly instalments of 10/- or 

£4 10 0 Cash. 

Our Wonderful Offer to Radio Listeners 
For Io/- down—less than the cost of a 'op Volt H.T. Battery—this super Eliminator is yours. The 
balance you pay in easy instalments, after which the cost for H.T. is finished with, except for the cost 
of current which is so small as to be negligible. It doesn't matter whether you are on Direct or 
Alternating current, there is a model in the Clarke's "ATLAS" Range to meet your requirements, any 
of which can be obtained on this easy payment system. 

Full details are given in our new Folder No. 44. SEND FOR IT NOW I 

 Post this Coupon NOW!  

Clarke's "ATLAS" Eliminators are made to 
provide maximum safety in working, and comply 
with the Institute of Electrical Engineers' Regu-
lations, and the incorporttion of the famous Anode 
Feed System ensures smooth running and entire 
freedom from " motor-boating." 

Messrs. H. CLARKE & Co. (M.CR) Ltd. (Dept. 3D), 

Atlas Works, Old Trafford, MANCHESTER. 

Please send your Folder No. 44, along soak details of your easy payment scheme. 

NAME  

ADDRESS  
Post In 
unsealed 

1.1. 
Plow. Iti.reeK tcrrnii›, 

1111 
43 Adveriiseinemis for " The Wireless World" are only accepted from (inns we believe to be thoroughly reliable. 
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Trickle 
Charger 
Type 1017 

U-15-0 

11.1. Supply Unit 
Type 3009 

£5-15-0 

Are you still wasting money 
on battery replacements and 
accumulator recharging? Or 
have you got the new idea 
that Philips started, the idea 
of making your set All-Elec-
tric by adding a Philips H.T. 
Supply Unit and Trickle 
Charger? These Units save 
all expense and ensure that 
your set is always efficiently 
supplied with H.T. and L.T. 
Current. 

Make your set as good as 
one of the latest design.... 
install Philips H.T. Supply 
Unit and Philips Trickle 
Charger. 

PHILIPS 
H.T. 

SUPPLY 
UNIT 

Make it AlfrEleetric 
Philips Radio, Philips House, 145 Charing Cross Road, London, W .C.2 

Mention of "The Wireless World," when writing to advertisers, will ensure Prompt attention. A4 
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UMW YOUR OWN 
SUPER LOUD SPEAKER.. 
FOR 27/O 

io,111 114 

THIS wonderful unit gives ex-
cellent reproduction over the 

whole range of musical frequencies. 
It is constructed on the balanced 
armature principle and has 2 power-
ful permanent magnet system with 

a step-up mechanism for driving 
the cone. 

PRICE is/-
4i''4 

T HIS chassis has been produced 
for use in conjunction with the 

B.T.H. cone unit. A corrugated 
cone is used and not only does it 
vastly improve the response, but 
also prevents unpleasant paper 
rattle. It is supplied finished in 
our standard radio brown, ready 
drilled for baffle board mounting. 

?RICE 12 6 
The EDISON SWAN ELECTRIC CO., LTD., 

Head Office and Showrooms Ediswan Radio Division: 

la, NEWMAN STREET, OXFORD STREET, W.1. (museum 9801 .) 

SHOWROOMS IN ALL THE PRINCIPAL TOWNS. 

EDISWAN RADIO PRODUCTS 
BI 

 MMMNI,  inimmumer 

Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 

W.1 5. 
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TA NNOY 
H.T. & L.T. 

I) 
°0 
I 

---e---f:',"- --;"1/ 
,-.• i.--i, _, 4 .--e,;(,........./ o 

P,-W-z----- ,•,•: 
liiide''''''.., __."..-..••.'-' 

Wain, 
Line 

Have von ELECTRIC 
MORI' ?- then you ean 
have " trouble-free " Radio, 
provided you use THE 
MASTER UNITS. 
"TANNOY" supply units 
are 1114111e to provide 
separately either R.T. or 
L.T. supply, or COMBINED 

L.T. kv Mettle; of 
the famous " +ANNOY " 
coin bitall  'tn. 

Remember that TONE and 
VOLUME rely to a great 
extent, on the H.T. and 
L.T. supply use the hest! 
'«TANNOY' THE 
SIMPLE WAY TO 
MODERN RADIO. 
Typo 12C H.T. 

(120v.) £2 17 6 
Typo 16CH H.T. 

(150v.) £3 15 0 
Type L.W.A. 2, 
4 or 6v. £2 12 6 

Combined 
and L.T. 

Units for H.T. 
from £5 12 0 

(complete) 

The TULSF.MERE MFG. CO., 
I-7, Dalton St., West Norwood, S. F.. 7. 

Telephone: STREATHAM 6731. 

"••••...„.:_ritiUR PREEN & C°  

"Have always held a leading position . . . . 
production of thoroughly sound variable con-
densers . . . "—Vide Press. 

"1930" LOG (C) CONDENSER 

CONCEALS° 

DIVAN 

I 

SiNGLE 

SCREW 

FRICTION 

FIRAKe 

In four Capacities. 

.0005 

.00035 

.00025 
*.00015 

4/6 each 
wnGHT * Double spacing of vane; 

c'"CES for Ultra Short wave wo k. 

"MIDGET" Reaction CONDENSER 
capacity 0002 mfd. 

The FORMO -MIDGET " 
Reaction Condenser, like all other 
Formo Condensers, has incorpora-
ted the patented Forma internal 
"PIGTAIL- undoubtedly.. the 
finest collector or Pigtail yet 
devised, and thereby is absolutely 
noiseless in op.ration. 

7/9 
The Finest VERNIER DIAL Obtainable. 
MECHANICALLY PERFECT, POSITIVE BRASS CONTACT drlYe 

oil SOLID BRASS SCALE u t• n smooth movement, with absolu s, te' 
NO BACK-LASH. 12013US'E • C!us onst_tion and Trouble Free. 

SMALL EX•I'REME,LYmELEGANT. EFFICIENT. 

\e
,  UNCOMFORTABLE 

TUNING WITHOUT IRRITAT-

INGCROUCH OR STOOP. 

3/-

As pictorrally shown, the scale 
and aperture are inclined at an 
anal. of 30° from perpendicular. 
thereby permitting convenient un-
obstructed view of scale without 
need to Crouch or stoop. 

If unable to obtain from dealer please communicate nigh us. 
Full Catalogue sent post free on receipt of post card. 

THE FORMO CO., CROWN WORKS, 
CRICKLEWOOD LANE, LONDON, N.W.2 

Mention of The Wireless World," when reviling to arlz•ertisers, will ensure prompt attention. 
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e' 'AU 

BERM' YOU 
Remember 
Ten (1690115' 

(ding "lee 

A BAD Filament 
WITHOUT 

"TENACI Q US COATING" 
This reproduction shows 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. 
The valve then prematurely fails. 

WRITE for booklet "OSRAM 
WIRELESS GUIDE" (1929 
edition) giving full particulars 
of the full range of OSRAM 
VALVES with the " TEN-
ACIOUS COATING." Also 
helpful wireless information of 
importance to every listener. 
Sent post free. 

nerelegfeie4:31e4. „eyMe4:3-

Yaw 

A GOOD Filament 

WITH 
" TENACIOUS COATING " 

Reproduction from an untouched micro-
photograph showing the coating typical of 
all OSRAM VALVES. Notice the absolute 
evenness of the coating. There are no gaps, 
the coating clings, so that the full benefit of 
the coating is maintained. The secret is the 
startling discovery of the scientific process 
of " TENACIOUS COATING." 

a a1ve,. 
velth the VP 

"TENACIOUS COATING" 
MADE IN ENGLAND. Sold by all Wireless Dealers. 

Advt. of the General Electric Co., Ltd., Magnet House, K.'npvva:.,, London, W.C.2 

B3 Mention 01 " The Wireless World.- when writing to advertisers, will ensure prompt attention. 
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Get the Best from your Set— 
' G OSVENOR only 

›gi 
tuft 

PATENTED 

can do it 
/

The wonderful new Vitalising Element 
ensures continuous and satisfactory service. 
No other battery can give you the same 
service. It's the new Vitalising Element 
unique to Grosvenor that does it. Fitted by 
all the Leading Set Makers after the most 
exhaustive comparative tests, and PROVED 
to be the best. 

.66 v. from 716 99 v. from 1116 

THE GROSVENOR BATTERY Co., Ltd., 
2/3, White Street, Moorgate, LONDON, E.C.2. 

8.—__Annunialluzinummisinomma Kai 

GROSVENOR BRITISH MADE BATTERIES 
!ear IM•Mariel 

MIIMMIMilfflaft»/MR1BIEMMO.111MMIBMI. K.MIMMCM/M.11  «If 

POLAR BEHIND THE PANEL 
The combination of Slow Motion and Direct Drive, as fitted 
to Polar Condensers, is the surest method of quickly bringing 
in evasive stations. 

When building a set, its efficiency will 
show a marked improvement provided 
you put " Polar behind your Panel." 

When buying a set you are assured 
of its efficiency if Polar Condensers 
are behind the Panel. 

Polar efficiency reduces losses to a minimum and brings 
performance to the maximum. More than half of the Portable 
Set manufacturers in Great Britain standardise Polar Con-
densers. You can rely on their judgment. 

POLAR DRUM 
CONTROL 

CONDENSER 
.0005 - - 15!-
.00035 - - 149 
.0003 - - 146 

Complete with Escut-
cheine and Fixing Screws 

POLAR O.J. 
CONDENSER 

.00025 - 10/6 

.00015 - 103 

.0001 - - 10, - 

Prices include: 
Knob and Pointer. 

OBTAINABLE FROM ALL DEALERS 

New Complete Catalogue Free on Request 

WINGROVE & ROGERS., LTD. 
188-9, STRAND, LONDON, W.C.2 

Works: Polar Works, Old Swan, Liverpool 

Mention of " The 'Fireless World," when writing to advertisers, will ensure prompt attention. B4 
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AFTER DINNE R STO RI Ed, 
There should be no hitch over the wireless when you are 
entertaining your friends. No apologies and no regrets. 
And there won't be if your set is a Pentovox Three. If 
your guests want to hear the star after-dinner speaker, 
they really hear him. Without fuss and without distortion. 
The charm of the Pentovox Three is that you can enjoy 
the programme while forgetting all 
about the set. Built to Bowyer-Lowe 
standards, Its price makes unequalled 
value among Screened Grid Threes. 
And you can buy it on easy monthly 
payments. Including 

valves and royalties. 

We e % 
,ote* tote to e 

e - 
T oe? oi ject Cieu et% 

onge sets or te 

0 eø tt1s e. 
Att. 

ri 0 etef-

London Showrooms - 
Head Office and Works - 

THE SENIOR CONE 
REPRODUCER. 

A beautiful instrument with natural 
lifelike tone and an extraordinarily 
wide range, from deepest bass to 
highest treble. In polished Q 5 
oak cabinet - - - - ols 

THE JUNIOR CONE REPRODUCER. 
A thoroughly efficient speaker, giving clear 
and faithful reproduction, and 35/ 
selling at a very attractive price: 

bEwycim, 
CO., LTD. 

. In Association with Recordaphonet Ltd. 

ASTOR HOUSE, ALDWYCH, W.C.2. 
RADIO WORKS,. LETCHWORTH, HERTS. 

•a',.e••Ce`..a•<?•G'se•-G•••6›.477^.0,.0%.0•P,...a 

135 Advertisements for " The Wireless WOrld " are only accepted front -firms we believe to be thorouebly reliable. 
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uarantee I G months. 

Price 613. 

P. e. R. "R.H.T.' 
in Glass. TO VOitê 

5,000 Milliampere 
hours. 

Trim L.11.7%, 
fille.! with 
,hrouds • 
illustrated, 
price 7/6. 

Get a Guaranteed 
WT. Accumulator 
Besides being a wonderfully efficient 11.T. 
Battery, the Peto & Radford R.H.T. 
Accumulator—like all 1'. & R. batteries--
is guaranteed for six months. 

For purity of reception and general roti îi I I efficiency tests have proved these 

batteries to be the best. The plates are 
sturdy, internal resistance is very low, the 
voltage remains absolutely steady under 
all variations in discharge, plug tappings 
may be taken without disturbing battery 
connections through hollow term iii ops. 

Charging will cost 
NOTHING 

Charge you: 
H.T. Batteries 
off the mains 
with the P. & 
R. Trickle 
Charger. For 
D.C. or A.C. 

Simple. Safe. .VO ?wires. No " hum." 
Constant voltage. Perfect reception all 
the time. Uses practically no current. 
Price complete for D.C. 29/9, or A.C. 49/9. 

Send postcard for details of this and the 
range of P. & R. Batteries (IT, and 
H.T.) to 

PETO & RADFORD, 
93, Great Portland Street, 

London, W.I. 

Glasgow 
Depot 

45, Ci 

Mari. 

(Teleplume: Langham i473.) 

i.oadon Soles 
AN D It•ptilt Depot, 

u7a.Timiico 

ef."L1ADFOR[) 

ACCUMULATORS 
The beginning and the end in 

PoikvER 
This anncnenremea is issued Iry 

The National Accumulator Co., LW. 

PAPER CONDENSERS 
'ox to 't each 2/- I 
'123 and 'a each 2/3 I 
25 and '3 each 2/5 
'4 and *5 • each 2/6 • 
i•ct each 2/6 2'0 each 3/6 
Prices of higher values on I 

applica lion 

,e> _ 

MICA CONDENSER 
Type 610 

*moos to 'cope 2/6 
'ooz to *oo6 3/-
'ow 3/6 

..1.< 

k 

MICA CONDENSER 
Type 620 

'00005 to «0000 .. 2/6 
•ool to '0o6 3/-
.007 to 'an .. • • 3/6 

MICA CONDENSER 
Type B775 

'or 4.- - 8/6 
*5 37/6 
Intermediate Capacities at 

proportionate prices. 

If unobtainable front your dealer, a,rite 
died to us, giving his name and address. 

Ulan 
FIXED CONDENSERS 

Free for the asking--"A Da about %plow.. Dubilier Condemer Cm. aim 
a Battery." There's a ropy for ""OLid,, Dom Work; Ile :cle, 
you al your dealer,. tit Raid. N Aeon, Londmi 

In; 
Mention ot " The Wireless World," when writing to advertisers, will ensure Inompt auenilon. u6 
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BUILD YOUR OWN 
RADIO - GRAMOPHONE 

AND OBTAIN GLORIOUS QUALITY OF REPRODUCHON FROM 

RECORD OR RADIO. 

Since the public had the opportunity of hearing the 
wonderful results from the "C.A.C.'e Coupler at our 
Demonstration Room facing Olympia during the recent 
Radio Exhibition, we have been inundated with enquiries 
from all over the country for wiring diagrams incorporat-
ing this marvellous device. 
It is our intention, therefore, from time to time to give in 
these pages a variety of circuits to suit every individual 
requirement. 
The secret of the wonderful quality of reproduction lies 
in the method of amplification employed exclusively by 
us, and which entirely supersedes any other known 
method, known as 

THE "C.A.C." LOW FREQUENCY COUPLER. 
THE HEART AND SOUL OF PERFECT REPRODUCTION. 

All (;.R.A." instruments, from the small battery-fed 
receiver to the powerful Talking Film Amplifiers installed 
in many Cinemas throughout the country, embody 
exclusively this Low Frequency- Coupler as the sole 
method of amplification. 
We have sold thousands of these Couplers as a result of 
our Olympia demonstration, for not only do they give 
results which cannot be hoped for by any other method, 
but the actual construction of such an instrument as shown 
here is simplicity itself by the use of this component. 

PRICES: 
BATTERY OR D.C. MAINS TYPE 

Two Stage . 
Three Stage .. 5216 

A.C. MAINS TYPE FOR INDIRECTLY HEATED VALVES 
Two Stage .. 415!-
Three Stage 

Guaranteed for Two Years. 

:20 VOOS 
D 

WIRING DIAGRAM OF RADIO-GRAMOPHONE WORKING FROM D.C. MAINS. COMPLETE SPECIFICATION ON REQUEST 
CIRCUITS FOR A.C. MAINS OPERATION SUPPLIED ON RECEIPT OF STAMPED ADDRESSED ENVELOPE. 

We cordially invite all those interested in Perfect Musical Reproduction to hear 
this wonderful Coupler under working conditions at our address below. 

GRAMO-RADIO AMPLIFIERS, Ltd., la, NEW LONDON STREET, E.C.3 
Royal i3oo. (facing Fenchurch Street Station). 

B7 Advi-elisements fur " The IVireless World" are only accepted from firms we believe lo be thoroughly re/jable. 
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Min:ammo..  =MINIM» 

A high tension battery eliminator 
suitable for any of the popular receiving sets 
requiring a maximum of 20 milliamperes is 
conveniently built up round a 

42-rgii1111:  HOUF:P10 

METAL RECTIFIER 
TYPE II.T.3. 

NO FILAMENTS, MOVING PARTS, OR CHEMICALS. 

Full details of this and other circuits are given in our 
new book "The All-Metal Way, 1930"-32 pages of gip\ 
valuable information about mains units of all types. 

Did you get your copy at the Radio Exhibition ? 
If not 

send ad. stamp with your name and address to :— 

PRICE ONLY. 211-
A tested and recommended circuit. 

135. 

S, Lf HID 

The Westinghouse Brake te Saxby Signal Co., Ltd., 
 MIRRIMIRMIIRRODIR,  

r.er 

Re 

„  

82, York Rd., King's Cross, 
London, N.J. 

The "DIAMOND 

The 

R.G.D. 
Magnetic 
Pick Up 

The R. G. D. Mag-
netic Pick Up, as 
used in the R.G.D. 
Radiogramophone. 
No record wear, 
perfect tracking, a 
scientific instrument 
specially developed 
for moving coil 
speaker reproduc-
tion. 

Literature on application 

OF OLYMPIA" 
The Enthusiasm for 
this New Pick Up 
at Olympia should 
be shared by 
Manchester Listeners 

In oxidised 
SILVER 

£3 - 3 - O. 

In bronze 
- 0 - 0 

The RADIO GRAMOPHONE DEVELOPMENT Co., 
ST. PETER'S PLACE, BROAD ST., BIRMINGHAM. 

.i1•1•1•MMI•••••••11111••••• 

llenlion of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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M.P. A. WIRELESS LTD. 
HIGH RD. CHISWICK. W4 

eb" 
cs 'f> &-• 

ieee‘ 
%CI> so-›!\---

e‘ge} 

recognised Wireless Dealer 
to test for yourself. Any 
D° you adree.? 

Here your opportunity is 
:, 

will let you have either the 
Popular Cabinet 45/-, or 
Popular Plaque 25/. for 
Seven Days' Free Trial in 
your own home on pre-
senting the coupon below 

e" 
Hearing Mid*, 
Almost Seeing's-

e ,0 e k£,.\ 
"e 

t 

e 

es.s• çe 

VIDE " WIRELESS TRADER" TEST REPORT OCT. 5, 1020 

,‘ 

°„el.e c tte ‘3<e>'\ eçee e-
‘0‘s ¡Ow" ‘S CA °£•lee'e 

1-16"- ....... 
E t % 

e  .40 .,,ty,oe 

Advertisements for " ¡he Wireless World" are anit accepted from firms we believe to be thoroughly reliable. 
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For the best results 
get this Dubilier Made 

long-life Battery 

I C) 
c elOttj/ 

.ts • • 
t,b leve e i'nee ' ell' 

es • • GS' es •‘°% 
nb et (vittl;ie • . „ • 

„ • eel/ IA. 
ser 03.9 es • • 
..ebe h3 

Vcs • vo‘t's 

Buy one at your nearest Ra' dio 
Shop to-day, fit it in your set 
to-night . . . . and enjoy better 
quality reception at less cost. 

DIMMER 
H. T. BATTERIES 

LONGER LIFE AT LOWER COST 

DUBILIER CONDENSER CO. (1925) LTD. 
DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3 

fl 

V' 

WIRELESS VALVE ; 
RECEIVERS & CIRCUITS 
IN PRINCIPLE AND PRACTICE 

By R. D. BANGA Y tts N. ASRBRIDGE, B.Sc. 

THIS BOOK will 
add to the pleasure 
of the amateur wire-
less experimenter by 
extending his theo-
reticat knowledge of 
the whys and where-
fores,if valve receivers. 

raggsguerrer" 

\VI RELESS 
RECEIVERS 

AND CIRCUITS 
PPINCIPIT 'l' pOkcIicI. 

14 IJ 

A+Jikirel;›,Z., 

The subject is treated 
from a standpoint that 
will enable the home 
constructor to under-
stand the working of 
any circuit which he 
may evolve, and he 
thus becomes inde-
pendent of publisàed 
diagrams and specifi-
cations. The volume 
is well illustrated. 

4 

4 

PRICE 2f6 
net 

By Post 2/10 

°blamable Irons all 
leading booksellers, 
or direct from Ad 

publtstiere 

ILI FFE SoiNi S LTD., Dorset House, Tudor St., London, E •C•4 

.W .40 

MMI 

CO.Y.10.7e0M70.701X70,70170:»1»:%»1701%%'01>regliCegl 

DICTIONARY 
of WIRELESS 

TECHNICAL TERMS 
Compiled by S. O. PEARSON, B.Sc., A.M.I.E.E., 

and issued in conjunction with 
" THE WIRELESS WORLD." 

r•••••••••••."...•,.......••••••..”....s....•••••••••••••••••••••••••.111 

rr- HIS 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, front time to time, 
unfamilar 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 

ei......1.•••••••••••••••••••••••••••••••••••••”•••••••••.•••••••••••••••••••44, 

Prom leading Booksellers or direct from Me Publishers' 

ILIFFE & SONS LTD., Dorset House, Tudor 
London, E.C.4. 

Street, 
w.w.43 

:%>.'"driC`if.W01101ZIOIMIIIIW116101101%1X101XXXXXICA 

Mention of " rite Wireless World," when writing to advertisers, will ensure prompt attention. BIC) 
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91(te Rising 'fide 
of Pottier Approval ce Demand 
The reason :—Out of more than one hundred sets 
marketed to-day, this, the latest McMichael Super 
Range Portable Four Receiver is acknowledged the 
master. Read this :— 

EXTRACTS FROM TEST REPORT MADE BY " THE WIRELESS WORLD" 
in their issue of July 17th, 1929. 

Current Consumption. The total H.T. current consumption 
turned out to be 8.5 milliamps." 

Sensitivity and Range. " The sensitivity for a set of this type is 
truly remarkable. At a first sitting 28 stations were received 
after dark on the short wave range alone . . . the long wane 
performance is equally good, five or six stations being avail-
able in daylight." 

Selectivity. " To sum up, we would say that the selectivity is 
more than adequate for most people's requirements, and th 
indications are that the receiver should perform satisfactori' 
under the regional scheme." 

Quality. " The workmanship and finish are, of course, up to the 
high standard which the firm of McMichael sets for itself. 
" This is one of the finest portables, irrespective of type, 
which it has been our privilege to test, and definitely estab-
lishes Messrs. L. McMichael Ltd. in the front rank of original 
and progressive leaders of design." 

The MeMICHAEL 

SUPER RANGE FOUR 
Tire set that receives every station worth listening 

to with a superlative quality of tone. 
ABRIDGED SPECIFIC A TION. Scr,,,“.(1 Grid Antplifseatic.n , 
Single Dial Call rol, Full (..ndrol f V0111111e, Simple,t po.*ible Opvr:o. 
Fitted in handsome iurni..ure Ish e suit ease with pateat 

Manufacturers of Wireless and Scientific Aprianatus 
NIVEXHAM ROAD: SLOUGH:BUCKS: 
Telephone : Slough 441-442. Telegrams : Ra:liether, Slough. 
London Showrooms : 179, Strand, W.C.2. (Telephone 2166.) 

MANCHESTER RADIO EXHIBITION -- OCT. 16.26 
STAND No. 54 

, ,,,e•erremier*.v. eeeeiken'ae. i 

111- 11" 

PRICE 
COMPLETE 22 GNS. 
Or by our special " Deferred Payments on 
Hire Purchase Terms" system — £5 down 
and to monthly payments of £2.-1.0. 

BIS Advertisements for The Wireless World " are only accepted from firms tee believe to be thoroughly reliable. 



THE WIRELESS WORLD 16 ADVERTISEMENTS. 
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TINNi\A 
hJ 

IGRANIC-ELKON 
METAL RECTIFIERS 

FOR 
L.T. and H.T. SUPPLY UNITS 
These rectifiers definitely supersede 
valve rectifiers i n performance a lid length 
of life. There is nothing to go wrong or 
deteriorate. Many thousands ol hours 
after the normal life of a valve rectifier, 
the Igranic-Elkon Metal Rectifier will 
continue to give the same high perform-
ance as at first. 

There are the further advantages of 
compactness and a special self-healing 
feature which prevents any damage 
resulting from a temporary overload. 

Send now for full 
details and prices. 
to Dept. U.298. 

Works BEDFORD 

OCTOBER 16TH, 1929. , 

• WHY PAY 
MORE ? 

When you can 
buy Ediswan 
Accumulators 
at these prices! 

Major Loten. 
70 Amp hrs. Ill-

Little Loten 
20 Amp, bra 413 

Midget Loten. Minor Loten. 
12 Amp. hrs. 2/9 45 Amp hrs. 81. 

Your accumulator worries are ended if you instal an Ediswan Lotea — 
your charging bills are reduced, too, because the new mass type 
plates ensure maximum life per charge. From the lead used in the plates 
to the glass of the container, Loten accumulators are 100% British. 

If it 

IIE I SIVA, Id 
 its better 

Ask your • radio dealer. 
THE EDISON SWAN ELECTRIC CO., LTD. 
123-5, QUEEN VICTORIA STREET, LONDON, E.C.4. 

SHOWROOMS IN ALL 711E PRINCIPAL TOWNS. 

Mention oj "The Wireless World," when writing to advertisers, will ensure prompt attention. Brit 
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THE 

VA 
ANTE fv10130 

OBS1910 

1111150S51 

The Varley anti-mobo is one of the components 

specified in the MuBard Orgola Senior Receiver. 

This alone affords convincing proof of its quality, 
for only proved products are used in this efficient 
receiver. It has been selected for its effectiveness 

in eliminating" motor boating." For this reason. 
too, it is indispensable in any set which tends 

towards this form of oscillation. Like all Varley 

products, its manufacture is the result of careful 
design and painstaking workmanship. It is finished 
in bakelite moulding, with terminals and soldering 
tags for ready connection. 

Write for sections B sfe C of the Varley Catalogue. 

alasiele view of 
portion of works. 

',MT of 1,,, 
,n.ling Shop, ulirrs 

Girl 300 girls ors 
emPluyed. 

Advertisement of OLIVER PELL CONTROL Ltd., Kingsway House, 103, Kingsway, W.C.2. Telephone: Holborn 5303. 

B13 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 

Valiey 
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411,341\.• •t 

make 
110111* se 
Bettter. 

-c;-•••• 

THE POPULAR 
HIGH TENSION 

volt 96 
ice volt 156 

POPULAR POWER 
HIGII TENSION 
(k1 %felt 13 6 
61 volt 146 
99 volt 22 - 
tog vólt  

r 1 7 - xzo volt 

Take one home tonight/ 

*C 

'STANDARD MODELS 
lOjn. CONE 

SPECIAL MODELS 
7;in. CONE 

. The T. R  
Dynamic Speaker Construction 

AGAIN VIGNAVOX 
LEADS THE WAY 

Standard Models 
topn. Cones 

No. 107 110180v. D.C. £8.5.0 
„ 103 180/300v. D.C. £8.5.0 
„ 201 6112v. D.C.£8 
„ 401 110v.50cyA.C. fll 
„ 405 200, 240v.50cy 

A.C. £11 

Special Models 
7:in. Cones 

No. 10$ 110,180v. D.C. £6 
„ 108 1801300v. D.C. £6.7.6 
„ 200 6112v. D.C. £6 
„ 400 llOv.50cyA.C. £8.5.0 
„ 404 200:240v. 50cy 

A.C. £8.5.0 

Magnavox again leads the way with the new X-CORE 
dynamics. The X-CORE insures perfect alignment A 
the inner and outer poles and a true concentric gap 
in which the moving coil may vibrate. The X-CORE 
is secured in engagement with the main core by 
means of a belt running directly through its centre. 
The new special model with nin. "LEXIDE " Cone 
is the World's finest Moving Coil Speaker, while tit?. 
Standard model with Win. "LEXIDE" Cora 
heralds the greate;t advance in dynamic power 
speaker construction. 

Write for new eight-page folder 

THE ROTHERMEL 
CORPORATION, Ltd. 
24 Maddox Street, London, WA 

'Phone, MAYFAIR 0573/9 

Mention of alien zeriling lv tulyei'liser:;, will ensure prompt attention, 
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Better reception—easier assembling 
if you use 

Lotus Components 

Lotus L.F. Forcer 
Choice. 15,-. 

, 
Lotus Logarithmic Condenssri 

in dl capacities, from 

The strength of the receiver you build is 
like the strength of a chain—as strong 
only as the weakest link. 

That is why it matters so much to you 
what components you build into your set. 
Built with Lotus components, a set gives 
better reception and takes less time and 
trouble to build, for every Lotus unit is 
accurately and strongly made and slips 
into place quickly. 

Designers, technical men and the Press 
universally recommend Lotus units. 

Ask your Radio Dealer for the New Lotus 
Catalogues. 

Lotus L. F. Interval ye 
Transformer, 12 6. 

iU23[11iIS 
c(Jest MISIS 

Made iii unc of the riait m,dern actotie. M 
Criai Britain. 

Lotus All-Mains Unit. 

Lotus Power 
Transformer, 
it 15:0. 

Garnett, Whiteley ds Co., Ltd., Lotus Works, Livetpool 
c 

13I5 Advcrtisements tor '• The IVireless World" are only accepted from firms we believe to be thoroughly reliable. 
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"PAM 
THE MAJESTIC 

GRAMO -AMPLIFIER 

" PAM "-19 

"PAM" A.C. AMPLIFIERS. 
"PAM" A.C.-OPERATED POWER AMPLIFIERS have at 
the back of them a muitifacturing organisation of 46 years' 
experience, during which the last 30 years have been 
especially devoted to the design and manufacture of re-
producing equipment. 
"PAM "-19 is an Amplifier having an enormous coverage— 
ample for 2.000 listeners. On the High Seas, in the Ball-
room of the wealthy connoisseur. in 'Theatres. at Rinks, 
Pleasure Parks, etc., throughout the entire civilised world, 
they are giving inagnificent, trouble-free service. • 

GUARANTEED SPECIFICATiON—" PAM "-19. 
Undistorted Output • • •. 15 Watts. 
Gain, at 1,000 Cycles .. .. 68 TU. 
Necessary Input Signal. . • . Only 0.2V. 
HUM LEVEL. Inaudible—MINUS 50 T.U. 
Power Consumption—Low .. 135 Watts. 
Input Impedance (1000 Cycles) 5000 Ohms. 
Output Impedance (1000 Cycles) 4000 Ohms. 
Price •. • • .. £37 0 0 

Other "PAM" AMPLIFIERS are made for those of more 
moderate means, intended mainly for Home Service, and full 
data will willingly be sent on request. 

Come and see the whole range of the 
wonderful " PAM" AMPLIFIERS at out 
Stand at the 
MANCHESTER RADIO 

EXHIBITION. 
We may also be able to arrange n public 
demonstration and thus enable you to judge 
of their amazing volume, combined with 
that utter fidelity of reproduction for which 
"PAM" AMPLIFIERS are so famous 
he world over. 

CLAUDE LYONS LTD., 
76, OLDHALL 5T. LIVERPOOL. 

STAND 

95 
(NEW 
HALL) 

AND 
THAT 
MEANT 
YOU NEED A 

WATES 

VOLT-AMP 
RAI) I O TEST METER. 

September gone—NOW is the time to over-
haul your set. The essential need is a Wates 
Meter that gives you all necessary readings 
on one dial. 

The number of things you can discover about 
your set with this useful meter—things you 
never knew before—will enable you to im-
prove upon the reception you are now obtain-
ing out of all knowledge. Seasoned listeners 
will not be without it. It saves hours in 
locating faults and tests L.T., H.T. and valve 
consumption in a moment! 

Obtain one now and ensure perfect reception 
throughout the coming season. Sold by 
Halford's Stores, Curry's Stores and all Radio 
dealers or direct. 

Our stand at 
Manchester Radio 

Exhibition is 
No. 63. 

The Mill.. epa use tide T& 
'a!ts Blo:k /WS Peptise. 

Ir Red !rod In Awls«. 

READINGS 
- 150 VOLTS 
- 6 VOLTS 
- 30 M1LLIAMPS 

Res. 3000 Ohms. 
The " Wates " Range Standard 

Model. 
Price 8 6. Case 2 6 extra. Panel 
Mounting Model 139. Panel 
Mounting Milliammeters with 
Jewel Bearings. 0-50 or 0-25 
M.A. 9/6. 
THE STANDARD WET 

BATTERY CO. (DEPT. W.W.), 
184'188, SHAFTESBURY 
AVENUE, LONDON, W 

MR. 

Munizon of The Wireless World, — when writtng to udverliserJ, will unsure prompt atleiztion. 
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There are three reasons for the Blue 
Spot 66K speaker unit's popularity. 
1. The Blue Spot unit, the pioneer of 
balanced armature units, still re-
mains the best loudspeaker unit on 
the market to-day . . . it lives up 
to the claims made for it. 

2. It will withstand any amount of 
volume and always gives pure undis-
torted reproduction. 

3. The Blue Spot 66K unit is sold 
under guarantee. Look for the 
special carton with the price 25/-
clearly marked. 
Hear it demonstrated at your dealers. 

AND THE CHASSIS 
To hear the Blue Spot 66K at its best, you must hear 
it working with a Blue Spot Chassis. Designed for 
the unit it is simply a matter of bolting the all-
metal chassis to it; the cone is already in position. 
And there you have a line speaker. 
There are two chassis : the Minor complete with 
91" cone - - - - - - price 12/6. 
The Major with 13" cone - - - price 15/-. 

Your dealer stocks them 

sly Adyertisenzents ¡or " The 'Fireless World" are only aceePted 

• • 
THE 
UNIT 
THAT 
BLUE 
SPO 
BUILT 

Visit the Blue Spot stdnd 30 
Manchester Radio Exhibition, 
City Hall, October 16th-26th. 

• 

F. A. HUGHES & CO., LIMITED, 
204-6, Gt. Portland Street, London, W.1. 

Telephone: Museum 8630. (4 lines.) 
Distributors for Northern England, Scotland and North Wales. H. C. 
Rawson (Sheffidd and London). Ltd., lop, London Road. Sheffield (Tele-
phone ; Sheffield 26006) ; 22. St. M.,0 's Parsonage. Manchester (Tale-

shone : Maachester City 3329). 
• 

from firms we believe to be thoroughly reliable. 
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Telephone: 5001. 

An entirely new M-L production for 
the ALL ELECTRIC RECEIVER, 
the D.C. to A.C. Converter. 

To be shown at 

The Manchester 
RADIO EXHIBITION, 
STAND 126, Gallery. 

See The Wireless World, Page 373, 
October 2nd, 1929. 

40 WATT Model 

£13-0-0 
85 WATT Model 

£19-0-0 

Power Supply Units our Speciality. 

IF YOU ARE ON D.C. MAINS employ the above machine for running your ALL 
ELECTRIC RECEIVER. The only safe way to operate receivers from D.C. Mains. 

Suitable for well—known makes of Receivers. 

M-L MAGNETO SYND. Ltd., Radio Dept., 
COVENTRY. 

 Ià 

A WIRELESS BATTERY THAT 
LEAVES NOTHING TO BE DESIRED ! 
The battery that gives real satisfaction to its owner is the one that 
gives consistent efficiency in service. The Tudor Battery has every 
claim to such a reputation—it has everything that a good wireless 
battery should have. 
There are charge indicators, for convenience and safety—thick plates 
and wood separators, for long life and robustness — non-corrosive 
terminals with vaseline chambers — Clear glass containers — big 
ebonite filling plugs —and now an all-metal carrier. 
All these advantages, however, mean only a very slight increase in 
price. Ask your local dealer to show you a Tudor Battery and examine 
it carefully. Look for the ingenious indicators which tell you how 
much current you have left and when recharging becomes necessary. 
You can take a Tudor Battery home and realise that ),ou have in it a 
perfect piece of workmanship—a compliment to four 

10 Volt HIGH TENSION UNITS. 
.. ' Capacity. Price. 1‘1 5 H.T. 1 2,750 Milliamps. 6'9 
5 H.T. 2 5,500 11 10/. 

- 5 H.T. 4 11,000 ff 17/6 

COUPON. 
Please send me full particulars of Tudor Wireless 
Accutoulatora 
Nene   
Address  

Tudor Accumulator Co., Ltd. 
1, Norfolk Street, Strand, W.C.?. 

DETACHABLE 
CARRIER 

. 1•••-• 

ACCUMULATORS Complete. 

27'9 
"l I. . 4 1. 

Mention 01 "The Wireless World," when writing lo advertisers, will striure prompt attention. 
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oe eel; e0 /0; •- ,901, 
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Public 
Hilt! st 
will be It 

at 
Mgh Tension 

by 

ç; 
pfre -,elle/e* :Sieee lek 

AO- Iasi- I-he hiAh Fension 
ba ftery -for ‘vnich rhe world 
has woiFeci&ves over 602 
loner service__ is incapable 
of'crackle: 
No sal-ammoniac....1-herefore 
no corrosion_ _ therefore no loss 
ri idleness. 
Every wireless user ouel-
ro know whm 'Perl-rix" is he 
only one crrq battery lo 
be used 1-oc-ray. 
SEND FOR FULL PARTICULARS 

See us 
Ma n ches rer 
Rod io 
[xhibftion 
STAND 37 

PERTRiX LIMITED. BRITANNIA HOUSE 
SHAFTESBURY AVENUE, LONDON W.C.2. 
Factory - BR7ANN IA WORKS, REDDITCH, WORCS. 

119 Advertisements for " The Wireless World" are on accebted from firms we believe to be thoroughly reliable. 
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S.C.P.3. Screen (,rid, lid. and 
Pentode Vals r. Superior to the inajority 
of four or five valve sets. 

Including Valves and 
Royalties A .C. or D.C. £21 
"EKCO-LECTRIC" Radio Receivers 
are pre-eminent because:-

1. Cabinets of Hand-polished Valnut. 
2. Westingliotue 
3. Single Thunili•tuning Control. 
4. Selectivity and Volume Contr.'. 
5. "EKCO" British Manufacture. 
6. D.C. as well as A.C. 
7. : £21 O 0, 3 Valve complete. 

£12 17 6, 2 Valve complete. 
8. Obtainable .at Easy Payments. 

"Plug-in—That's all!" 

Or you can " EKCO-LECTRIFY" your present set 
with an "EKCO " All-Power Unit or eliminate H.T. 
and L.T. batteries with an "*EKCO" H.T. or L.T. 
Unit respectively. "EKCO" Power Supply Units 
fully conform with I.E.E. Regulations and are abso-
lutely free from hum. Ask your dealer, or write direct 
for details of Easy Payments and Free Booklet on 
Electric Radio, 

Manchester Radio Exhibition, Stand 25 
"EKCO" H.T. UNIT 
A.C. Model 2A .1 0 
tappings of 60 and 
120 volt, complete, 
£3 10 0 

"ElíCO" Power Supply 
Units from 17/6 D.C. 
and 52,16 A .C. complete. 

E. K. COLE, LTD., DEPT. W,"EKCO" WORKS, 
LEIGH-ON-SEA. 

A beautiful and clear tone. 
A pleasing appearance. 

The two advantages of 
Dr. Nesper Loudspeakers. 

Type N.25. Mahogany Cabinet Inf.-, 
Irx15"x7" . D 

Type N.26. Oak Cabinet 
12.<12,:r .. 39'6 

Ask your dealer. 

DR. NESPER LTD., 
Colindale Avenue, 

HENDON, LONDON, N.W.9 

COIL 
FORMERS 

ncluJing the well - known 
.. VV vv." Deep Ribbed typo, 
and other RADi0 ACCESSORIES 

at 
Manchester Radio  Exhibition 

j STAND NO. 24 
CITY HALL, DEANSGATE, 

Oct. /6th to Oct. 26th, 1929. 

WIRELESS VALVE 
TRANSMITTERS 

Price 

9/-
net 

By Post 9/6. 

ILIFFE & SONS LTD., 
Dorset House, Tudor Street, London, E.C.4 

By W. James. 

A book that deals very thoroughly 

with the design and operation 

of small power apparatus. 

Mention of " :the Wireless World," when writing to advertisers, will ensure prompt attention. 
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TIP A IN 4S l e e  IRME 

GET 'common' 
INTO YOUlt 
ininiPTION 

telIT OF THI N! • à 

MEDLEY 
Peibk colourful music — the subdued 

Tlw Mill,truis are here with their 

notes of a musical air float 
through the loud speaker — the 
air thrills you of the Cold Coast 
robm v may be it is some 
native playing his song of love in 
a remote corner of Acera—but 
alas the music has gone—you 
try for it again— no, you can't get 
it—you wonder why f Just try a 
Tolson Transformer — note the 
difference next time—how easy it 
is to retain those musical notes! 

Try one »ow. They see eufirely Bettie& 

"RADIOGRAND" "ACE" 
MODEL MODEL 

1 2/6 8/6 
RATIOS 5-1 RATIOS 5-1 
AND 3-1 AND 3-1 

TELSEN ELECTRIC CO., LTD., MILLER STREET, BIRMINGHAM 

A6 

/32t Advertisements for " The Wireless World" are only accepted front firms we believe to be thoroughly reliable. 
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Purriifty ?c, Vo urne! 

DONOTONE 
THE BEST LOUD SPEAKER. 

Better than the best 

Moving Coil Loud Speaker. 

The patented tuned gongs 

DO make all the difference. 

COME AND HEAR IT! 

Demonstrations daily. 

Price from 5 Gns. 

DONOTONE Regd. LOUD SPEAKERS 
Dupl. C , 

40, Furnival Street, Holborn, E.C.4. 
TELEPHONE: HOLBORN o5.13. 

VVesto sets th .tn 
Worlds 

standard 

Write for your copy of" Radio 
Control," which explains simply 
the electrical operation of a 
radio set. Sent free on receipt 
of a postcard addressed to 

528, Pocket Size 
A.C. Tester 

A small and reliable instrument 
essential to maintain accuracy and 
efficiency in Voltage control. The 
sensitivity is remarkably high. 
6 m.a. for 600 volts with self-
contained resistance. The scale is 
very legible und the damping 
excellent. This instrument Is 
capable of continuous service at 
full load. 

Prices from 

£3 . 10 . 0 to £4 . 15 . 0 

WESTON 
ELECTRICAL INSTRUMENT 

CO., LTD. 
13, Great Saffron Hill, London, E.C.I 

eutt, ELIMINATOR 

setEN GT1-1 
OF 

HYDRA 

You 
can safely 
buy on the 
strength of 

HYDRA condensers stand up 
to high pressures ; they have 
long ken known as " the con-
densers that never break down 
under normal conditions " 
That's just the sort of conden-
ser you need in Mains Units; 
and the best manufacturers 

have realised that for safety 
and satisfaction it paya to tit 
Hydra. They have therefore 
s tandardised Hydra throughout 
their eliminator circuits. 

HYDRA 
CONDENSERS 

Write for list of manufacturers who standardise 
Hydro Condenscrr in ill -ir Mains Units. 

LOUIS HOLZMAN, 37, Newman St., London, W.1 

Mention of " Tite Wireless World," when writing to advertisers, will ensure prompt attention. 13 
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QIEMENS Radio Batteries are 
L-7 indeed in the public eye, be-
cause they are all of one quality 
—the highest—and in service give 
the utmost satisfaction. 

Quite definitely, there is no better 
value irrespective of price. Many 
thousands of listeners have 
proved this for themselves, and if 
your present battery is not a 
SIEMENS it is surely worth 
while to see that the next one 
is and judge for yourself. 

Popular Type. 
No. 1200 60 volts 8/• 
No. 1202 100 volts 13/ 

Power Type for Power Valves. 
No. 1204 "Power" 60 volts 130 
No. 1206 " Power" 100 volts 22;6 

Super-Radio for Super-Power 
and Pentode Valves. 

No. 1035 50 volts 2E5! 

G.9 116 
Grid Bias. 

9 volts 

lb 

4. eoiglte 
tells you in a booklet entitled 

"INSIDE KNOWLEDGE" 
how to obtain the best service 
from a SIEMENS Battery. This 
booklet is written in a bright and 
attractive manner and a copy is 
yours for the asking—either from 
your Dealer or direct from us. 

RADIO BATTERIES 
SIEMENS BROTHERS & CO., LTD. WOOL.WICH, S.E.18. 

MamIMMI 

-• -•• ...•--- •--
B23 Advertisements for " The Wireless World" are only accepted jrom firms we believe lo be lhosonghly reliable. 
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We introduce Trohtax 
—the Pedect Panel! 

Your nearest dealer can supply Trolitax in a variety of 
handsome finishes cut from sheets to any size y ou require. 
There is a finish to match your cabinet or set. Troll tax is 
the ideal insulating material, impervious to damn and easily 
workable. 

It does not soften under heat, so that screws and terminals 
do not work loose when soldered. 

Enquire about Trolitax to-day—het a panel worthy of the 
set you are building. No matter how good a set is a Trolltax 
panel will always make it better. 

ROLITAX--
F. A. HUGHES & CO., LIMITED, 204-4, (;t. Portland st.. 

London, W.I. 
Distributors for Northern England, Scotland & North it 'ales: H. e. 
RAWSON (SHEFFIELD Ë- LONDON), LIMITED, zoo, LONDON 
ROA D, SHEFFIELD; zs, ST. MARV'S PA EON AGE, 

AI A NC:II ESTER. 

WEA 
CO/WPOWEAITS 

" WIRELESS WORLD " KIT SET; 

Complete set of coils, with switches, mounted 
on panel and frame. 

£2 - 5 - 6 per set of 3. 

NEW KILOMAG 4.  

Cons, per set of 3, £3 - 3 - 

FOREIGN LISTENERS 4. 

II.B.C. Coils, per set of 3 Li-2-6 
5XX Coils, per set of 3 .. 1 -1 7-6 
Bases, per set of 3 .. 7s. 6d. 
A.C. Valve Holder .. 1 s. 3d. 

Vertical Type for S.G. Valves, 1 s. Od. 

500 and 600 ohm De-coupling 
Resistances, 1 s. 6d. each. All 
1)e—coupling Resistances guaran— 

teed to within 5%. 

Write for lists : • 
WRIGHT & WEAIRE. LTD. 
740, HIGH ROAD, TOTTENHAM, N.17. 

Maw:hosier Radio Exhi on. ttnd 62. 

es% 

11151*11 

THE new Universal (No. (271)) and the 
new Power Model (No. 98), fitted with or and t 2" cones 

respectively, will take every unit at present on the market, 
including the new Amplion 1;1\2. They will take yours. 
In each case the cradle is of aluminium, cone of the latest 
vellume type, and the beautifully polished octagonal front 
gives the speaker a really finished appearance. This is en-
tirely in keeping with the magnificent reproduction a fforded. 
See them at tile Manchester Radio Exhibition, Stand 116 
(Gallery), or drop usa postcard fora fully descriptive leaflet. 

ea Aluminium Cradle, Enamelled and Polished, fitted with 
vellum, cone and octagonal front. back leg and 151.. 
bracket (IMO included . 
98 Similar in every respect Mike above, Universal Fitting. 
with le Vellume rime and Octagonal Front, back 
legs ,ual bracket included . , . . . . A 

MANCHESTER FREDK• STAND 116 
EXHIBITION SQUIRE Gallery 

24, Leswin Road, Stoke Newmgton, N.16. 
T. 

/7•e' 

ee:/// 4 , 

The British General 
Brockley Work, 

e42 

The new British General Midget 
Transformer created remarkable 
interest. In accordance with 
modern pra,:tice of economLing 
in weight and space this trans-
former has been producei in a 
remarkably s-nail size. The 
core is of the latest Nickel 
Alloy (specie:1y treated) and the 
performance is as good as many 
transformers at three times the 

price. 

'6 
From all dealers of repute or 
direct from the manufacturers. 

Manufacturing Co., Ltd. 
London S.E.4 

Mention of The Wireless Irwlei," when writing to advertisers, will ensure prompt attention. B24 



OCTOBER I6TH, 1929. THE WIRELESS WORLD ADVERTISEMENTS. 29 

The 

SOMETHING NEW 
and ORIGINAL 

in LOUD 
SPEAKERS! 

" VEE " UNIT, CONE, 

CHASSIS & SCREEN 

" As British as Britannia " 
. . . 

Advt. S. G. Brown Ltd., Western At Acton London. W.1 

  and you can 
assemble it yourself 

IN 3 MINUTES 

NOTHING like it has ever been known among 
loud speakers before! A handsome Honduras 
mahogany screen on which you can mount the 

famous Brown " Vee" Unit, Cone and Chassis and 
have a n ovel, distinctive loud speaker in three minutes! 
The Brown Screen, which stands 2 feet 7 inches high 
and has a beautifully carved grill, is a piece of furni-
ture which will do justice to the most distinctively. 
finished room. With the Brown " Vee" Unit, Cone 
and Chassis neatly mounted, you have aloud speaker 
equal in appearance and performance to instruments 
costing three times its price. 
Ask your Wireless Dealer to let you see — and hear 
--this handsome Brown innovation. You will be 
charmed with its appearance so rich and dignified. 
And you will marvel at its performance — so vivid 
and true-to-life. Remember: the Brown" Vee" Unit 
is the first Unit which cannot possibly be overloaded. 
It cannot chatter. It cannot distort. It reproduces 
the broadcast faithfully. And now, with the coming 
of this handsome screen, which costs £2 2s., you can 
make it look as good as it sounds! 

COMPLETE : COST €4. 2.0 

The ' Vee" Unit 
is designed on entirely new 
principles, the product of 
lengthy research by the 
leading loud speaker antis. 
ority in the country. No 
other Unit reproduces the 
entire harmonic scale so 
faithfully. its direct-drive 
mechenism 
cannot become 25/„. 
unbalanced. 

The Cone & Chassis 
TheBrown Cone is ruggedly 
made from cast alumin-
ium and fitted with a 12-in. 
Chassis. Anyone can 
assemble the " Vee" Unit 
to the Cone and Chassis 
in three minutes. All holes 
are drilled and the 
necessary 15/ 
screws are 
supplied. Price. 

994 

B25 Advertisements for " The? Wireless World " urn onlv «coated Irons firms we believe to be thoroughly reliable. 
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A NEW TRANSFOililk 
ANOTHER LEAD BY FERRANTI 
Recent developments in Radio have created a demand 
for a new transformer of the same quality and 
reliability as the AF5, but capable of greater L.F. 
amplification. In their class of medium ratio, the 
Ferranti AF3, AF4 and AF5 are still supreme: but 
changed conditions—notably the advent of the Screened 
Grid Valve—have rendered this a necessary addition 
to the standard range. 

THE AF5, RATIO 1/7. 
Designed to ensure the maximum volume where 
only ONE L.F. stage is employed with Grid Leak 
rectification. It is particularly suitable for sets of 
the S.G.3 type, where greater amplification is desired 
than is usually obtained from one L.F. stage. The 
curve is better than that of the AF3, and the Am— 
plification is twice as great. This new transformer 
is not intended for use in receivers employing more 
than ONE stage of L.F. 

FERRANT! LTD. NOLL INWOOD LANCASHIRE 

NTII 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 

The R.G.D. Radiogramophone. 
An entirely new six - valve instrument 
giving the highest possible quality Ior 
both radio and record, with ample volume, 
incorporating the latest design of moving 
coil speaker, operates entirely from 
electric mains, A.C. any voltage, or D.C. 
zoo volts or over. £75 . O . 0 in oak. 
£80 Mahogany. 

The R.G.D. Mov-
ing Coil Loud-
speaker finished 
in Walnut, Oak 
or Mahogany 
3 ft. 6 ins. high 
2 ft. 6 ins, wide— 
an exceptionally 
High-class Instru-
ment for D.C. 
mains. 

2 0 

Can be supplied 
with equipment 
for A.C. mains. 

Thousands of visitors to Olympia crowded our stand to hear 
this Speaker, and all orders from now will be dealt with 
in rota tion. 

A Coil Drive Speaker, £20 Complete 
in this Handsome Case. 

Literature on application to 
visitors to the Manchester Show. 
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M 7e10\7_nt.Eilln 

— 

I/ re 
STORK 

Series 
Entirely New Product 

crat 
STORK 

CA1111%11E11" 

OAK £31Eir0 
MAHOGANY 

Everybody at Olympia marvelled 
at the reproduction of these new 
Loud Speàkers! They mark a defi-
nite advance in cone Loud Speaker 
performance—AND VALUE! 

MADE IN ENGLAND. 
Sold by all Wireless Dealers. 

"Write for Folder No. 5173. 

or the raclu) e # icure 

/ftimellimilmomeMoraMmalerameiftmolirolimu 

ri-U. Lfl nes,gle, 17ELt sit p€ D 

Amyl 

Pr ale 
LOUD SPEAKERS 

Advt. of The General Electric Co. Ltd., .‘11agitel House, Eingsway London, V.C.2. 

827 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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Olympia's 
Masterpiece! 

One dial Control 
The 1930 Cossor Melody Maker is simplicity 
itself—anyone can use it - no tricky" tuning 
—turn only one knob to hear the programme 
you want. 

No coils to change 
Coil changing is ended with the 1930 Cossor 
Melody Maker. When you want to hear 
Daventry. Paris or any other long-wave 
station—merely twist a knob. 

Only 10 components— 
only 20 wires 

In spite of its wonderful power—its ability to 
bring you over thirty programmes any evening 
—even while your local station is working— 
the Censor Melody Maker is amazingly simple 
— only 10 components to mount — only 20 
wires to connect—that's all. 

Use this Coupon NOW 
To Mertes. A. C. Cosset led., 
Hiultbury Grove, London, N.5 

Please send me free of choree a Constructor Envelope 
giving full details of 193L/ Cossor Melody Maker 
la) A.C. Mains Model (b) flattery Model. 

(Please mike out one you do nog require) 

Name  

Address 

you arc interested la 
the A.C. Maine Model 
please give voltage and 
cycles of your house 

supply. 

A. C. Censor Ltd., Highbury Chou, London N.a. 

—and its price is only 

£8•15 S. 
Price includes the three Cossor 
Valves of. the latest type, the 
handsome one-piece cabinet and 
all the parts necessary for its 
rapid assembly. 

Also for A.C. Mains operation — works 
direct from the electric light mains. 
Supplied complete with three of the 
latest type Cossor Mains Valves, factory. 
built und tested A. C. Mains Unit, 
handsome one-piece cabinet '-end all 
parts   Price 

N EVER before has any Receiver created such 
a sensation as did the 1930 Cossor Melody 

Maker at the Olympia Radio Exhibition. From 
morning till night huge crowds surged round 
this wonderful Receiver— eager to view its handsome 
one-piece cabinet richly lacquered in two-tone blue— 
eager to examine its three simple controls—one knob for 
tuning—one knob for volume and one knob for wave-
lengths. And then they looked inside and saw the 
amazing simplicity of its assembly — the Synchronised 
Control Unit, factory-built and factory-tested — the 9 
other components and the 20 connecting wires. In an 
hour or so anyone—without previous Radio knowledge 
—can assemble it and obtain results equal to a costly 
factory-built Receiver. And the same Receiver can be 
converted to all-electric operation by the simple addition 
of the factory-built Cossor A.C. Power Unit and three 
Cossor Mains Valves. Co and see this amazing Receiver 
at your Dealer's—he'll be glad to tell you all about it or 
—use the coupon. 

(The 1930 

OSSOre 
"Melody Maker" 

Britain's Qreatest Radio Achievement! 
956 
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MUST THE REGIONAL SCHEME BE 

SCRAPPED? 

iT was expected that Monday, October I.4th, would 
have seen the eclipse of the old Oxford Street trans-
mitter of 2L0 in favour of Brookman's Park, which 

it was announced officially by the B.B.C. would take 
over the whole of the London programme transmission 
from that date; but for some reason which, at the 
moment, has not been disclosed, the complete transfer 
of the programme transmissions to the new station has 
been postponed. 

It is natural that after so much expectancy the public 
should be interested to learn just what is the real reason 
for the postponement. One can only venture a guess, 
and since on the engineering side there has already been 
ample evidence that the quality and the performance of 
the station is satisfactory, one must look elsewhere for 
the cause than to any technical trouble. Is it that, 
judging from reports of listeners, which must already 
have been pouring into the B.B.C. as a result of the 

29 

preliminary trials from Brookman's Park, the B.B.C. 
are not yet prepared to face the deluge of criticism which 
we feel sure must fall upon them when Brookman's Park 
takes over? The daily Press, we observe, has 
awakened to the troubles of listeners who find that the 
transmission from Brookman's Park deprives them of 
programmes from farther afield, and if this is the state 
of affairs to-day, what is going to be the position if a 
second programme starts up from the same centre? 

Our Views Unchanged. 

Our criticism of the power of the Regional stations is 
not an attitude of recent growth, and we think that the 
present is a suitable occasion to quote the Views which 
we expressed in our issue of March 2nd, 1927, when, 
under the title of " The Next War," we wrote 

" On the face of it the scheme seems to have much to re-
commend it, provided that one is confident that distribution 
of programmes over the whole country can be obtained with 
the- four stations (four or more elatame were originally pro-
paned), but, where we find fault with the proposal is in the 
suggested power of the stations. With many listeners the com-
plaint at present is that it is difficult to cut out the local 
station if you are anywhere near it, on account of its power. 
What, then, will be the position when we llave two trans-
missions on 50 kW. in our neighbourhood? Has the B.B.C. 
quite forgotten its forme.r concern for the interests of the 
crystal user, for with unselective sets it seems difficult to 
believe that, close up to a 50 kW. station broadcasting inde-
pendent pmgrammes on two wavelengths, it will be possible 
to have a choice of programmes; anther it would seem that two 
programmes will always be available, but not necessarily as 
alternatives! 
" But there will be a later opportunity for discussing the 

details of any scheme contemplated. For the moment our 
desire is to express our disagreement. with any proposal which 
calls for the employment of unnecessarily high power. We 
believe that in arranging stations and their power to provide 
for national broadcasting the endeavour should be made to 
keep down the power so that transmissions do not carry far 
beyond the frontiers of the country concerned, except, perhaps, 
in the case of one high-power station for international com-
munication when required. 
" As things stand at present the power of stations in Europe 

is constantly being increased in order to overcome interference 
from neighbouring stations. 
" The first wars of history were almost invariably fought as 

a result of incursions being made into neighbonring territories; 
at a later date wars more frequently started because one nation 
trespassed upon the trade interests of another; to-day we have 
another possible source of friction between nations to take into 
account. in so far as an invasion of the ether by some foreign 
nation which may interfere with the broadcasting service of 
neighbours may at any time excite the indignation of the 
listening public. We have at the moment the one consolation 
that, judging from popular views on the programmes, the 
British nation is not likely to be roused to a high pitch of re-
sentment even if some of our home programmes are over-
powered by the programmes from the Continent!" 
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Hf. 

Amplification. 

THERE is much diver-
sity of opinion as to 
the ideal type of re-

ce'ver for quality reception 
of the B.B.C. programmes. 
with occasional explorations 
into foreign fields. This is 
hardly the place to go into 
the pros and cons of the 
varigus circuit arrangements at present in vogue; it is 
sufficient to state that each possesses definite advantages 
and enthusiastic supporters. One school of thought 
favours a four-valve combination comprising H.F., 
detector, and two L.F. amplifiers, and has recruited a 
formidable army of adherents as a direct result of the 
introduction of the " Everyman Four " receiver in 1926. 

Since that date many changes have taken place. not 
only in reception conditions in the ether, but also in the 
characteristics of valves and components. Many 
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Selective Coupled 

Aerial Circuit. 
By F. L. DEVEREUX, 

B.Sc. 

enquiries have been received 
asking if it is possible to 
in trod uce these improve-
ments into the original 
" Everyman Four " design 
without sacrificing the 
essential qualities which 
so largely contributed to 
the success of the original 

design. The design of the receiver- about to be described 
has - been governed by these considerations, and 
most, if not all, the suggestions put forward have 
been incorporated. 

Naturally, the original sequence of valves has been 
retained, viz., H.F. amplifier, detector, and two low-
frequency amplifiers. Other features of the original 
design which remain substantially the same are the 
design of the low-wave grid circuit coils, the ahode bend 
detector with resistance coupling to the first L.F. stage, 

+H.T.2 +H.T.3 

Fig. 1.—The circuit diagram. C,, 0.0005 ; C+, C. 0.0003 mid.; C:. 0.0002 mfd.; C17,. 0.0003 mid.; (, 0.02 mid.; C;. 1 mid 
(low 11.1e. resistance type) ; (1,,„ CI; , I mid. C,... C,, (:,,, 2 mfd. ; R, 50 ohms : R. 0, 12.5 or 25 ohms, dependin:.% on filament 
.:Wage of valves in lust three stages ; It, 400 ohm poteiatioineter; R,, 1 inegohm (variable); R, 0.1 mehohm; It.,, 250,000 ohms: 

R7, 30,000 chms; 11;0 Rt,, (.00 ohms; R1,, Ru , 20,000 ohms. The coil connections are lettered to correspond with Figs. 2 and 4. 

rt 30 
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The 1930 Everyman Four.— 
and transformer coupling between the first L.F. and the 
output valve. 

Perhaps the most important modification is the intro-
duction of H.F. amplification on long waves. To 
accomplish this successfully with simple switching 
arrangements it is necessary, of course, to drop the 
neutralised triode in favour of the screen-grid valve. 
This enables us to obtain an amplification in the H.F. 
stage in excess of the old " Everyman Four" without 
neutralising; and the change over from long to short 
waves becomes merely a question of short-circuiting the 
long-wave windings. 
The demand for improved selectivity lias been met by 

the inclusion of a coupled aerial circuit. Unfortunately 

423 

densers which effectively prevent any possibility of 
" motor-boating." 

Finally, the receiver has been assembled in a standard 
four-compartment metal cabinet of the "Kilo-Mag. 
Four" type, which not only simplifies the work of con-
struction but provides all the necessary screening for the 
H.F. and coupled aerial circuits. A further advantage 
of this cabinet is the provision of a screen between the 
detector and L.F. compartments, which .assists in pre-
venting H.F. straying into the L.F. amplifier. 
The foregoing covers the outstanding deviations from 

and additions to the original design. We may now con-
sider the technical aspects of the new circuit in detail. 
The tuned aerial circuit is housed in the compartment 

at the extreme left of the metal cabinet. The coils are 
section-wound. and their H.F. resistance is sufficiently 
low having regard to the damping due to aerial resistance. 

General view of the complete receiver with metal screening cover removed. 

this introduces a third tuning control, and this is the 
only feature of the design which compares unfavourably 
with the original. There can be no doubt that a two-
control set possesses many advantages in the matter of 
easy tuning over the present design with three controls, 
but conditions in the ether in the near future leave no 
choice. The coupled aerial circuit, with its extra tuning 
control, is a necessity if adequate selectivity is to be 
attained with only a single stage of H.F. amplification. 
Two important improvements have been made in the 

lbw-frequency part of the receiver, namely, the introduc-
tion of a post-detector volume control and a filter-feed 
circuit in the output stage. The volume control enables 
the detector to function with an increased H.F. input and 
greater efficiency without overloading the last stage, 
while the filter output circuit protects the loud speaker 
windings and prevents the circulation of strong L.F. 
currents in the H. T. circuit. A further improvement has 
been the incorporation of anode feed resistances and con-

B 31 

In order to reduce aerial damping a series condenser is 
included in the aerial lead, which is connected to a point 
near the low-potential end of the medium-wave coil. To 
tap down the long-wave coil also would involve the use 
of an additional set of contacts on the change-over 
switch. This is obviated by the arrangement shown, for 
the tapping reduces the damping to the required figure 
on low waves while the small series aerial condenser 
looks after the long waves. 
The aerial circuit is coupled to the secondary or tuned 

grid circuit by including a few turns of the secondary 
coils in the aerial circuit. A three-pole change-over 
switch short-circuits the long-wave coils of both aerial 
and secondary circuits, and also transfers the grid circuit 

• tapping to the appropriate coil. 
The secondary circuit is given a compartment to itself 

(the second from the left). The medium-wave coil fol-
lows standard " Everyman Four" practice in that it is 
wound with 68 turns of 27/42 Litz on a sin. diameter 
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78 

H.F. TRANSFORMER 

M W. SECTION 

LW 
ECTION 

1/4 

=0 

Fig. 2.—CONSTRUCTIONAL DETAILS OF COIL UNITS. The windings require the following turns and tappings. AERIAL 
COIL, Medium wave: 6 slots, 8 turns per slot No. 26 D.C.C., tapped at 40th turn from start (a), Long wave: 6 slots, 25 turns per 
slot No. 32 D.S.C. SECONDARY (GRID) COIL. Medium wave: 68 turns 27/42 Litz tapped at 2nd turn from low potential end (X). 
Long wave : 6 slots, 35 turns per slot No. 32 U.S.C., tapped at 3rd, 5th and 6th turns from low-potential end (h). H.F. TRANSFORMER. 
Medium-wave primary (tor Mazda S.G.215 valve) : 30 turns No. 38 U.S.C., spaced 30 turns per inch on 9 ebonite spacing strips. 
Medium ave secondary: 68 turns 27/42 Litz. Long—wave primary: 3 slots, 30 turns per slot No. 40 D.S.C. Long-wave secondary 
6 slots, 30 turns per slot, No. 35 D.S.C. All windings are wound in same direction on each former and the lettering corresponds with 

Figs. I and 4. 

IS 32 



OCTOBER róth, 19.N. 

I Special metal container (Riybq st• Woolfenden.. Roeilets). 
2 Variable condenser.. 0.01103 91..fri. (.1. R. " Universal Leg.- 1. 
1 l'aria-Ide condenser. 0.000:", sofd. (.1. 11. " Unireual 
3 Special dials and escutcheon plates. 
1 Fixed condenser. 0.0002 mfd. UMWlies% No. 6291 
1 Fixed condenser, 0.0110:3 soft,. (Derbilier. No. UM. 
1 Fixed 0.02 mfd. wird (nub! Nu. B. nr,). 
3 Fired condense, s, I mfd. (I)sbilier, 11.7'. type). 
4 Fixed eoudensers.2 Yuji!. (Inebilicr, 11.7'. type). 
1 Pimel condenser:1 (1)nbilics. tAA type). 
3 l'alce, holder. (Bowyer-Lowe " While tine."). 
1 Voice holder (Aermonio it tape). 
1 Switch, :1 pole D.T. (Utility. !serer pattersO. 
1 Switch, 2 POI" D.T • (i'igan. 'weer pattern). 
1 D.P. transformer (R.I. " Hyperion • >. 
1 L.)". duds; (Ferranti el). 
1 Special aerial coil. 
1 Special secondary (grid) coil. 
1 Special II.? transformer. 
1 Resistor holder and shorting Plug (BurndePt). 

'3e1r,s11(eoo 
Woutt 

Ear OF PARTS. 

2 Wirmeount resistances, 25,000 (Varier». 
I IV ire-weund resistance, 30,000 (Varlet». 
1 Wire-wound resisiancr'. 250,009 (Valley). 
1 Gril Teat. 0.L ussis1tis (teem?). 
t Po recta in. holder for Wore (Buigin). 
2 Dec:misting resistances. 800 ohms (Wearite). 
1 Variable high reli4tartc.,. 1 ',sego's's& (1yretie May., sial.'  
1 R.,teedat. 50 ohms (Orstoul). 

Potentiometer, 1110 ohms (OrtnOnd). 
1. (LIS. battery, LOi c. (Siemens). 

0.1.1. battery. r. (Siemens). 
pr. G.B. clips (Bstigin). 

1 Cell, 0.9 a. (Siemens). 
5 Wander plums WHO. 
1 On-end-9ff switch (Claude Lyene. " 0.118" type). 
11. reensinals, ebonite shrouded (Belling- bee). 
11 yrs. insulated bsodses. 2 B.A. (tweak). 
Brass strip, Sietoflex, wire, screws, etc. 

Approximate cost. including metal cabinet. 5th. 
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In the "List of Parts" ineluded in the deswriplions THE OIR ehnss WORLD receivers are detailed the components actually used 
the designer, and illustrated iii the photographs of the insfrunient. Whir,' the designer considers it, necessary that partieular components 
should he used in preference to others. these components are mentitmed in the artiele itself. In all other cases the constructor can use lila 
discretion as to the choice of components. provided they are of equal quality to those listed arid that he takes into consideration hi the 
dimensions and layout of the set any variations in the size of alternative components he may use. 

paxolin former. The long-wave coil is designed in 
accordance with established practice, and is section-
wound in a slotted 6-rib ebonite former. The damping 
on these coils is much less than in the original " Every-
man Four," and they therefore contribute considerably 
more to the overall selectivity of the set. 
The screen-grid H.F. valve is mounted underneath 

the base, out of the field of the tuning inductances, and 
in this position acts as a link between the two middle 
screening compartments of the metal container. 

Plan view with valves removed. Note the "Everyman 
Pour" type Litz windings and ebonite spacing strips for 

medium—wave transformer primary. 

After careful consideration it was decided to specify 
a Mazda S.G.215 valve for this stage. By making this 
decision it is possible to specify a definite number of 
turns for the low-wave primary of the H.F. transformer, 
giving a well-balanced compromise between amplifica-
tion and selectivity. It was found that the number of 
primary turns is somewhat critical when using a Litz-

wound secondary of high efficiency, and it would be 
necessary to specify a different number of primary turns 
for every make of screen-grid valve on the market. This 
would involve many difficulties in the production of the 
coils, so that in the interest of all concerned the obvious 
step has been taken of recommending a single combina-
tion of valve and primary winding which has been found 
to give very satisfactory results. Considerable latitude is 
possible in the choice of valves for the remaining three 
stages, and provision is made for the insertion of a fixed 
resistance in the filament circuit of the S.G. valve so that 
4- or 6-volt valves may be used elsewhere. 

A by-pass condenser of low H.F. resistance for the 
screen-grid is essential, and accordingly a Dubilier 
type LAA has been specified for this position. The grid 
is biased by a special 0.9-volt cell, which effects a 
considerable improvement in the valve characteristics. 
We come now to the detector stage, which occupies 

the third compartment from the left. The assignment 

B 33 
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he 1930 Everyman Four.— 
of suitable values for the components involved in this 
stage is perhaps the most difficult task which confronts 
the designer of a receiving set. It is necessary to effect 
a compromise between the following conflicting 
factors :— 

(t) Detector efficiency, i.e. L.F./}1.F. ratio for both 
large and small inputs. 

(2) Grid circuit loading. 

(3) High-note loss. 
(4) H.F. leakage to the L.F. amplifier. 
(5) Post-detector volume control, the operation of 

which does not affect any of the foregoing conditions. 
In order to attain a high detector efficiency, the anode 

resistance should be large compared with the A.C. 
resistance of the valve under working conditions, while 
the by-pass condenser should have a high value to pre-
vent reduction of the H.F. input due to grid circuit 
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The 1033 Everyman Four.— 
loading. Unfortunately, high note loss sets a limit to 
the capacity of the by-pass condenser, and it is neces-
sary to steer a middle course between these two con-
flicting factors. There is little -point in using a valve. 
of lower A.C. resistance with a reduction in the anode 
circuit resistance as a much larger by-pass condenser 
has to be used to bring the grid current loading to the 
same figure, and by the time this has been done the 
high note loss is equivalent to the case of the high 
resistance valve. In general the high resistance com-
bination is more sensitive to weak signals and has there-
fore been specified in the design. 

Detector Grid Bias. 
The value of the grid bias and the magnitude of the 

H.F. input also has some bearing on the grid circuit 
loading, which is reduced when the negative bias is 
increased. The introduction, of a post-detector volume 

View underneath base showing disposition of detector and L.F. grid bias batteries. 

control permits this adjustment. for the H.F. input 
can. be increased in accordance with an increased nega-
tive bias without necessarily overloading the output 
valve. A potentiometer has been included for critical 
adjustment of the grid bias. 
The values specified in the diagrams are the result 

of actual measurements on the factors (1) to (4) set 
out above. An experimental detector stage with a 
special low-loss tuned input circuit, sensitive to grid 
damping, was energised by means of a modulated H.F. 
oscillator. The H.F. input and L.F. (and any H.F.) 
output could he measured simultaneously. Variations 
were made in the type of valve, values of anode 
resistance, by-pass condenser, etc., and for each new 
set of conditions readings were taken for the detector 
efficiency with 600 and 6,octo cycle modulation, and 
the depression of the input circuit volts due to switch-
ing on the valve. Tests were also made for H.F. in 

a 35 

427 

the L.F. output circuit. The results show that no 
drastic modification of the original design is necessary 
at this stage. A slight loss of high notes was permitted 
in the interest of conditions (I), (2) and (4) above, in 
view of the fact that the upper frequencies are rein-
forced in the succeeding stage. 
An R.I. " Hypermu" transformer was chosen to 

couple the first L.F. amplifier to the output valve, since 
this component, when connected as an auto-transformer 
and freed from direct anode current by means of a 
resistance-capacity filter, shows a marked rising charac-
teristic (vide N.P.L. curves). 
The remainder of the circuit is self-explanatory and 

does not call for special comment. 
The work of assembly and wiring is so greatly simpli-

fied by the special form of metal cabinet that detaile I 
description is superfluous; all the necessary information 
is crystallised in the working drawings and wiring 
diagram. 

It is important that the low-frequency transformer 
connections should be made exactly as indicated 
in the wiring diagram, while if the volume control 
grid leak is of the logarithmic type care should be taken 
that the end connections are not reversed, otherwise 
the change in volume will be crowded to one end instead 
of being distributed evenly over the range of movement 
of the dial. In the case of the Igranic " Megostat " 
the red terminal should be joined to grid bias and the 
blue to the coupling condenser. 

Valves and H.T. Voltages. 
Suitable H.T. and grid bias values will depend on the 

valves, and should be fixed in accordance with the 
maker's recommendations. It has already been stated 
that a Mazda S.G.2r5 valve should be used in the first 
stage A general purpose (H.I..) valve having an A.C. 
resistance of about 25.000 ohms and amplification factor 
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The 1930 Everyman Four.-
20 to 25 is suitable for the detector, •while the first 
L.F. amplifier should be a type " L " valve of about 
ro,000 ohms resistance (amplification factor ro). The 
output valve may be of the " power" or " super-

- 

OCTOBER ióth, 1929. 

be suitable, minor alterations being made by experi-
ment until best results are obtained: H.T. „ 120 volts; 
H.T.,, roo volts; H.T.2, 150 volts; Screen, 6o volts. 

In conclusion,' it can be definitely stated that the 
H.F. amplification is at least double that of the original 
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power': type according to the requirements of the 
individual. 

If z-volt valves are used throughout a shorting plug 
must be inserted in the fixed resistor holder R2. With 
4-volt valves in the last three stages a 12.5 ohm 
resistance will be required, and with 6-volt valves 
25 ohms. 
For the initial tesis the following H.T. voltage will 

" Everyman Four" employing a neutralised three-
electrode valve, while tests have proved that the 
selectivity is more than adequate for long-distance 
reception under the new Regional conditions. 

This receiver, together with other sets recently described 
in these payes, will be available for inspection on THE 'W IRELES1 
WORLD Stand (No. 34) at the Manchester Radio Exhibition 
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A NEW HIGH-VOLTAGE PENTODF 

Public Address 
Volume 

with 250 Volts. ( 

O NE 

of the chief draw-' 
backs to the original 
pentode valve, intro-

duced by Messrs. Mullard 
just over a year ago, is that 
it is rated for an anode volt-
age not greater than 150 
volts. A pentode is not 
usually incorporated in a re-
ceiver for the sake of its high 
amplification, though this is 
always very acceptable, but • 
rather because it will give, without overloading, a greater 
output of signals than can he attained from a triode oper-
ated at the same anode voltage. In view of this fact 
it has always been rather annoying to find that the 
makers have hitherto restricted us to a maximum of 150 
volts on the anode, especially as 200 volts or over is 
directly available from most D.C. mains, and from many 
eliminators used on A.C. supply. As there are several 
triodes on the market capable of standing up to these 
slightly higher voltages, the restriction has, in the past, 
seriously curtailed the usefulness of the pentode, for one 
of these triodes, operated at full voltage, would provide 
nearly as great an output as the pentode at its maximum 
rating. 
The new Millard PM. 24A is a much more tempting 

proposition from the point of view of the designer of a 
set for mains operation. • It is rated to withstand up to 
300 volts on the. plate, with maximum of 200 volts a 
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Fig. l.—Characterlstic of the PNI.24A with anode and screea 
voltages of 200. The curve is little changed by substituting anode 

voltages from 150 to 300. 
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Characteristics 
of the New 

PM.24A Valve. 

on the screening-grid. It 
may, therefore, be p u t 
straight into an all-mains re-

, ceiver and be allowed to 
operate on the full voltage 
available from the mains. 

In appearance, there is no 
difference between the new 
valve and the familiar 
P111.24, its low-voltage pro-
totype. It is available, how-
ever, with the five-pin base 

recently adopted for indirectly heated mains valves, the . 
screening-grid being, in this base, brought out to the 
centre pin which is used, in an indirectly heated triode, 
for the cathode connection. 
The makers give the following data for the valve:— 
Filament Voltage ... 
Filament Current ... 
A.C. resistance 

Amplification Factor 
Mutual Conductance 

... 4.0 

... 0.275 amp. 

... 53,000 ohms. 

... 1.56 millianips. per volt. 

The conditions in which the figures for A.C. resistance 
and amplification factor are obtained are not stated; 
the standard conditions for a triode are anode volts loo, 
grid volts zero. 

Operating Data. 

Since there would be no point in choosing this valve, 
rather than its less robust brother, the PM.24, unless 
the use of a voltage higher than 150 were contemplated, 
the curves for this valve were all taken with the permitted 
maximum of zoo volts on the screening-grid. With this 
voltage applied to both screening-grid and anode, the 
am:y.1e currents corresponding to various grid voltages 
‘vere measured, and are plotted in Fig. i. The slope of 
the curve in the neighbourhood of 20 to 25 
which represents normal operating conditions, is 1.85 
milliamps. per volt. It will be seen that this is a little 
higher than the figure of ..56 quoted by the makers, 
and indicates that the valve is conservatively rated. 
Another curve was also taken, with the same voltage 
on the screening-grid, but with 300 volts on the plate. 
At all points this second curve shows about 3 per cent. 
greater anode current than that of Fig. i ; it is not re-
produced on the diagram because the closenes& of the 
two curves would make .both difficult to read, while if 
we allow for permissible variations from valve to valve, 
that shown may be taken as valid for any anode voltage 
between zoo and 300. Thus, as might be expected, the 
screening grid voltage exerts more influence on the anode 
current than the anode voltage. 
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A New High-voltage Pentode.— 
The operating instructions given with the valve in-

clude the following table :— 
Anode Volts   100 150 200 250 300 
Grid Bias Volts   9 15 21 27 33 
Anode Current   8 11 15 19 23 milliamps. 

There is also a statement that the screening-grid voltage 
must not exceed 200 volts, otherwise the emission will be 
excessive and the valve may be damaged. 

Enormous Power Output. 

Thus, we did not venture to increase the auxiliary grid 
voltage above 200, but kept it at this value while measur-
ing the anode current at a series of anode voltages. The 
three curves obtained are given in Fig. 2, the grid volt-
ages adopted being those suggested in the last three 
columns of the table reproduced above from the makers' 
instructions. The middle curve of the three, corre-
sponding to a grid bias of 27 volts, would appear to 
represent the normal working conditions, for the standing 
anode current at 200 to 300 Volts is some 23 milliamps., 
the highest mentioned in the table. The slope of this 
curve shows that the valve, under working conditions, 
has an A.C. resistance of about 6o,000 ohms, from which, 
knowing the mutual conductance, we deduce an ampli-
fication factor of no. Both these figures are rather on 
the high side, but that is a matter of very little import-
ance with a pentode. If a lower impedance together 

2.—Anode voltage-anode current curves when the screen-
grid voltage is 200 and the control grid is biased as shown. 
In curve 1, R,, is 27,000 ohms and — 54; in curve 2, R, 
60,000 ohms and 110; in curve 3, no= 80,000 ohms and 

= 130. 

with a lower amplification factor is desired, it can be had 
by choosing the lower value of grid bias that corre-
sponds to the uppermost of the three curves, and which 
is the actual grid bias suggested in the maker's table of 
data. The anode current rises then to nearly 40 milli-
amps., while A.C. resistance and amplification factor 
become about 27,000 ohms and so respectively. Neither 
the available output nor the amplification yielded by the 
valve are greatly varied by this change; to the ear, the 
most significant difference is an increase of bass notes 
with the lower grid-bias voltage. 
The maximum power that can be taken from the pen-

tode is not easy to specify exactly, since it depends to 
a very great extent on the impedance connected in the 
anode circuit. If we assume this to be a non-inductive 

resistance of re,000 ohms, the audio-frequency power 
that the P.M.24A will deliver to it before overloading 
commences is in the neighbourhood of 2 to 3 watts. Using 
a moving-coil of 2,600 turns, fifty to sixty ampere-turns 
are available to move the coil and the cone attached to 
it. These figures compare well with the-output to be had 
from a valve of the LS5A. variety on its maximum 
rated voltage of ztoo. 
As a final test, the valve 

was given a practical 
trial in a receiver. Using 
a moving - coil speaker 
fitted with a special 
" pentode coil of 2,500 
turns, the volume avail-
able before overloading 
began was found to be 
greater than could be tol-
erated in any but a very 
large room. With the 
lower plate-current (23 
milliamps.) corresponding 
to a high valve impedance 
it was noticed that the 
treble was unduly pro-
nounced; this was easily 
rectified by connecting 
the loud speaker to a 
tapping on the choke, as 
in Fig. 3. No volume appeared to be lost by so 
doing. 
Used with a moving armature speaker, overloading 

occurred at a much smaller signal strength than with the 
moving coil, as might be expected from the higher im-
pedance and lower sensitivity of this loud speaker. 
Nevertheless, quite satisfactory volume was to be had, 
though the introduction of a 2 : I step-down transformer 
with a resistance of 20,000 ohms connected across its 
primary resulted in better quality, with less accentuation 
of the higher frequencies. These practical tests suggest 
that the pentode, even more than the triode, is best served 
with a moving-coil speaker. 
We understand that the PM.24A is being fitted to all-

mains receivers, in which the filament is heated by alter-
nating current. We ourselves have tried this, and find 
that no noticeable hum is introduced provided that the 
usual precautions are taken. Pending the arrival of a 
pentode specially designed for A.C. mains, the present 
model may be used with complete satisfaction in A.C. 
sets, while its extreme suitability for use on D.C. mains, 
where the high voltages normally associated with an out-
put stage of " public address dimensions cannot be 
attained, is very evident indeed. 

f 

Fig. 3.—The use of a tapped 
output choke was found to 

improve quality. 

NEXT WEEK'S ISSUE 
will contain a fully 
illustrated report of 

THE MANCHESTER SHOW. 
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Events of the Week in Brief Review. 

WHY NOT IN BRITISH TRAINS ? 

The news that express trains between 
Pal-is and 'Havre are to be equipped with 
wireless receivers serves to emphasise the 
lethargy of the British railway companies 
in regard to the possibilities of broadcast 
reception on long-distance mils. 

0000 
ANXIETY IN GLASGOW. 

Known as "The Terror," the Post 
Office detector van is now touring the 
Glasgow district in search of oscillators 
and " pirates." The equipment in the 
van includes a screen-grid four-valve set 
with a frame aerial. The receiver covers 
e wave range from 15 to 2,000 metres. 

0000 
THE POPE'S WIRELESS STATION. 
It is announced in the Vatican City 

that the Italian Government has decided 
to contribute half a million lira towards 
the expense of erecting the Papal wireless 
station now under construction. The 
apparatus is being built by the Marconi 
Company. The two masts, each nearly 
250ft. high, are being made in Italy. 

0000 
WHEN 18 A WAVE *SHORT? 

Many arguments will be settled (or 
starte(l!) by the news that the Inter-
national Consultative Committee of the 
Radio-Electrical Conference now in ses-
sion at the Hague has decided to classify 
wavelengths as follows 

Long, 3,000 and upwards. 
Medium 200 to 3,000. 
Intermediate. 50 to 200. 
Short, 10 to 50. 
Ultra-short, below 19. 

0000 
PHYSICAL AND OPTICAL SOCIETIES' 

• EXHIBITION. 
The Twentieth Annual Exhibition of 

Electrical, Optical and other Physical 
Apparatus is to be held by the Physical 
Society and the Optical Society on 
January 7th, 8th and 9th, 1930. at the 
Imperial College of Science and Techno-
logy. South Kensington. 

0000 
WIRELESS ON TAP AT SI.NG SING. 

The many attractions of Sing Sing 
prison have been added to by the inclusion 
of a wireless phone " point" in each of 
the 800 cells in the new block, says a 
New York message. It is stated that a 
prison official chooses what programme 
shall be relayed to the cells, this pre-
caution being necessary to obviate the 
possibility of prisoners' friends talking to 
them ria a night club microphone 
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ALL ROADS LEAL) TO MANCHESTER. 
To-day (WetIneSdi I y) sees the opening 

Of the Manchester Wireless Exhibition at 
the City Hall. A guide to the show 
appears on page 4g70.0 0 . 

"TALKIES" FOR THE DEAF. 

The Pill11111111111( Talkie " Theatre at 
Brooklyn, New York, has fitted up a 
portion of the auditorium with amplifiers 
and an extensive net of headphones for 
the use of deaf members of the audience. 
In order to cope with degrees of deaf-
ness, the headphones are equipped with 
a potentiometer to control the volume of 
sound according to individual require. 
nient 

0000 
IS YOUR MAST SAFE ? 

A correspondent in The Times has 
drawn attention to the possibility that 

GERMAN FIELD WIRELESS. A photo-
graph taken during the recent Autumn 
Manœuvres of the Germm Army. The 
portable mast is about 20ft. in height. 

many wireless poles erected four or five 
years ago may now have reached a 
dangerous condition due to rot at the 
"wind and water " line, viz., 6in. above 
and 6in. below ground. Verb. sap. 

0000 

POLICING THE U.S. ETHER. 
The largest radio frequency measuring 

• station in the world is to be opened next 
December at Grand Island (Nebraska), 
U.S.A. It is to be used for checking the 
wavelengths of all United States trans-
mitters. Roughly, six hundred broad-
casters, two thousand ship installations, 
sixteen thousand amateurs, as well as 
aerodrome, naval and military stations 
are expected to avail themselves ,of this 
service. 

0000 

WIRELESS FOR EVERY BLIND 
PERSON. 

The National Institute for the Blind 
which lies just published its sixtiett. 
annual report, has a special Technical 
Research Committee devoting attention to 
the upkeep of sets owned by blind 
listeners. It is hoped that schemes will-
eventually be evolved which will bring 
wireless to every blind person in the 
country. 

0000 

NOISY LOUD SPEAKERS. - 
The Health Committee of the FIul 

Corporation has requested the Town Clerl 
to draft a bylaw to stop noise arising 
from loud speakers which are operated in 
a manner to cause annoyance. 

Simultaneously we learn that an organi-
sation o apartnient house owners in 
Brooklyn, N.Y., have decided to incor-
porate in leases to new tenants a clause 
prohibiting the operation of loud speakers 
after 10.30 p.m. 

o ono 

PAPER CONDENSER PATENT. 
The paper condenser is to be the sub-

ject of litigation in America, according 
to a New York correspondent, who states 
that the Duliilier Condenser Corporation 
has brought an action for infringement 
of patent rights against thellAerovox 
Manufacturing Commotion in respect of 
U.S. Patent 1,688.478, which relates to 
the manu far ttue of paper condensers. 
Large sums of money may be involved, 

as it is estimated that the cost of such 
condensers used in radio sets and ampli-
fiers amounts to more than twenty million 
dollars annually. Many important com-
panies in America and Eut-ope have taken 
licences on a royalty basis. 
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A New Unit and its Applications to Practical Circuits. 
By R. T. BEATTY, M.A., B.E., D.Sc. 

THE opening of the Brookmans Park Station with 
a power consumption of 30 kilowatts, ten times 
as great as that of the old 2L0, is bringing to 

the fore among listeners in the London area the sub-
ject of selectivity in receiving sets and the growth of the 
regional scheme will ultimately compel interest in this 
topic to extend over the whole. country. For, with the 
realisation of the regional scheme, the local station will 

l—Simple crystal set and equivalent H.F. circuit. 

become dominant over a wide sector of the tuning dial, 
and its elimination in favour of distant stations can only 
. be effected by an increase in selectivity. 

The discussion of selectivity has been hárnpered in 
the past by the lack of an exact definition of the term— 
a definition, in fact, which will allow us to express the 
selectivity of a set as a numerical quantity from which 
we can infer its performance both as regards quality of 
reproduction and power of separating stations of conti-
guous wavelengths. 

This performance can, it is true, be inferred from the 
resonance curve of the high-frecjuency stage or stages 
of the set, assuming that the low-frequency stage is of 
sufficiently good quality to cause no serious distortion. 
But we must admit that the formula which gives the 
resonance curve is a formidable one, and that even 
when this formula is mastered the numerical work in-
volved in plotting the curve is laborious. 

In this article a proposal will be made to express the 
selectivity of any set as a numerical quantity, and it 
will be shown that when this number is known it is 
but a nftement's work to draw the H.F. resonance curve. 

Resonance Curves. 

A set consisting essentially of a single tuned circuit 
such as the crystal set shown in Fig. (a) is equivalent 
from the H.F. point of view to the circuit of Fig. i (b) 
in which the resistive loads due to the aerial, the crys-
tal and the phones are incorporated as an equivalent 
series resistance R. - 

Fig. 2 shows the resonance curve of this circuit: its 
shape depends solely on the ratio of the reactance of 
the coil to the series resistance (Fig. r (b)). This ratio 
is called the coil magnification. If it is large the curve 
is steep: if small, the curve is flat. 

All these differently shaped curves can, however, be 
reduced to a single curve by the simple device of plot-
ting them on logarithmic paper. In Fig. 3 the curve 
corresponding to a single tuned circuit is the same as 
that of Fig. 2; if now the value of the coil magnification 
m be changed, the shape of this curve is unaltered; it 
is merely shifted bodily in a horizontal direction (to 
the right if m be decreased, to the left if m be in-
creased). 

Accordingly, if we copy the curve on a piece of tracing 
paper and slide the paper horizontally by the requisite 
amount in any, particular case we can obtain imme-
diately the resonance curve for any single tuned 
circuit. 

The Selectivity Number. 

In order to decide where to put the tracing paper we 
must fix on some reference point on the resonance 
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Selectivity in Plain Terms.--
curve; this point we will 
take to be the intersection 
of the curve with the cross-
hatched horizontal line in 
Fig. 3, that is, the number 
of kilocycles by which the 
circuit must be detuned in 
order that the ordinate of 
thé curve may fall to o.r 
of its value at resonance. 
In Fig. 3 this value is 5 
kilocycles for all the curves. 
The position of this re-

ference point can be found 
by giving to the single 
tuned circuit in question a 
number, called the selectivity 
number (and this proposal 
is the kernel of the present 
article), so chosen that the 
following statement is trie. 

The number of kilocycles 
by which a single tuned cir-
cuit must be detuned to 
caUse the ordinate of the 
resonance curve to fall to 
o.i of its value at resonance 
is obtained by dividing the 
frequency of the carrier 
wave in kilocycles by the 
selectivity number. 

Thus, if the frequency of 
the incoming signal is 
L000 kc., and the selecti-
vity number is 200, the 
resonance curve will cut 
the cross-hatched line in 
Fig. 3 at 1,00o/200=5 kc.: 
this is the position actually 
shown. 

It has already been stated 
that the position of this 
intersection depends only on 
the coil magnification m, so 
that the selectivity number 
must depend on 

Actually the relation is 
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very simple: it is shown in 
the Appendix that for a single tuned circuit the selecti-
vity number is 0.2 x m: the example quoted above 
would consequently refer to a coil with m=r,000, 
which is, of course., much larger than would obtain in 
a crystal set, where we may expect m to be about ro, 
and the selectivity number consequently to be 0.2 X 
10=2, so that with a carrier wave of 1,000 kc., the 
intersection' lies at 1,000/ 2=5(X) kc. 

'It should be noted that the resonance curves of Fig. 3 are 
reliable only up to an amount of detuning not. exceeding 10% 
of the carrier frequency, and so in the example above, although 
the intersection can be displaced to 500 he., the useful part of 
the displaced curve only extends to 100 kc. 
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Single—stage H.F. Amplifier. 

The single-valve H.F. amplifier shown in Fig. 4 (a) 
with tuned grid and plate circuits is equivalent to the 
scheme in Fig. 4 (b) where the equivalent grid circuit 
contains a series resistance R„ including the aerial load, 
and the equivalent plate circuit contains a resistance 

including the load due to the valve resistance. 
The resonance curve depends only on the coil magni-

fications of these two equivalent circuits, i.e., m, 
2mL,f/R, and m2= 27:1.2f I R2, and, to a high degree of 
approximation, it depends only on the product m,m,, 
provided that m, does not exceed twice m2, or 
versa. 



whose equivalent gnu ana plate circuits have m, =m2= 
roo, then a different amplifier with m, = 71, m2= 140, 
will give practically the same resonance curve, since in When the set is tuned to a 1,60o kc. station the two--
both cases m,m2=r0,000. • stage resonance curve in Fig. 3 must be displaced side--
The resonance curve for one stage is given in Fig. 3 ways till it intersects the crtes-hatched line at 1,6001/ 

and, as in the case of a single circuit, its shape is in- 80=20 kc. 
variable: it slides right or left as the product nt,m, • What about the quality of reproduction of this set? 
changes. • Inspection of the displaced curve shows that the relative 
The selectivity number is 0.2 x 3.33 x N/tn,m., as voltage amplification at ro kc. is 0.37, and 0.72 at 

proved in the appendix: thus if the coil magnifications 5 kc. Evidently the sidebands come through quite 
are 225 and 400, the selectivity number is 200, and well, and the quality should be excellent. 
with a carrier wave of r,000 kc. the resonance curve Again if two stations zo kc. apart are of equal. 
cuts the cross-hatched line at 1,000/ 200=5 kc., as it strength at the receiver, one of them can be reduced 
actually does in 3. to o.r of the strength of the other at the grid of the 

detector valve. This re,-
duction is just sufficient to 
swamp the unwanted stai. 
tion. 

If the stations are 47 
kc. apart, one of them cad 
be cut down to o.or 
hence even if it were ori.; 
ginally ten times as strong 
as the other it can be 
swamped. 
The same set made up 

with stranded wire coils in, 
roomy screening boxes and 
provided with a frame aerial 

might have the coil magnifications somewhere about 
the values mt= 250, m2 =200, in, = 200. The geometric 
mean of these is 200[1.25 x t x 111=216. 
Hence the selectivity number is 5 x 0.2 x 216= 216, , 

and when the set is tuned to a 1,080 kc. station the 
intersection occurs at 1,o80/216 = 5 kc. This is the 
position of the two-stage curve in Fig. 3. 
The sidebands in this case are cut down drastically, 

and the reproduction is barely tolerable: the separation 
of stations, however, is good. If two stations are 56 
kc. apart, one of them can be cut down to °moor 
relative to the other, so that even if it were r,000 times 
as strong as the other at the receiver it could. be cut 
out. 

Since the curves in Fig. 3 have a .common point of 
intersection they refer to sets which have the same • 
selectivity number, namely, (station kc.)/5, which , 
may be taken as the limit of tolerable reproduction. 

Tolerable reproduction is given by (station kc.)/ro, 
and good reproduction by (station kc.)/2o. 

It should be possible for manufacturers to guarantee 
the selectivity numbers of their sets, and it is quite 
possible for amateurs to calculate the selectivity num-
ber before a set is constructed. All that is required 
is the coil magnification, i.e., the ratio of coil reactance 
to coil resistance, of each coil which forms part of a 
tuned circuit, taking into account the loading due to 
the aerial in the case of the first coil and that due 
to the preceding valve in the case of each subsequent 
coil. 
These data are well known, and only require setting 

. out in tabular form to be immediately useful to readers. 
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Selectivity in Plain Terms.— circuit, and roo for each of the tuned anode circui . 
Thus if we draw the resonance curve• for an amplifier The geometric mean product of these figures is I 

[50 x roo x '001 1= roo[o.5 XIX r] i =8o (approx.). , 
Hence the selectivity number is 5 x 0.2 x 8o= 80. ' 

Fig. 

P15. 4— Single—stage H.F. amplifier and equivalent H.P. circuits. 

Multi—stage H .F . Amplifier. 

Similar reasoning can be applied to H.F. amplifiers 
with more than one stage, and the results are given in 
the following table. 

Crystal Circuit 
1 stage H.F. 
2 stages H.F. 
3 stages H.F. 
4 stages H.F. 

• • 

• • 

. • 

• • 

• • 

• • 

• • 

• • 

Selectivity Number. 

0.2x 1 xm 
0.2 x 3.33 x [mi m214 
0.2 x 5.24 x [mi m2 m3]i 
0.2 x 6.80x [m1 m2 ms 
0.2 x 8.13 x [mi M2 1113 nli 

In this table a column of figures occurs which can 
be replaced by the consecutive odd numbers, r, 3, 5, 
7, 9, with an error not exceeding II per cent., and 
this circumstance allows us to formulate a simple rule 
for calculating the selectivity number. 
Add the number of H.F. valves to the number of • 

H.F. tuned circuits and multiply this sum by 0.2 times 
the geometric mean product of the coil magnifications. 
The result is the selectivity number: 

This statement, in conjunction with the preceding 
italicised statement, may be taken as a summary of 
this article. 

Uses of the S electivity Number. 

Let us take as an example a set with two H.F. screen 
valves, followed by an anode bend detector, an outside 
aerial being u:sed. If the tuning coils are wound with 
solid wire on 2¡in. formers and squeezed rather tightly 
into the screening boxes, the coil magnifications of the 
equivalent tuned circuits will be about 50 for the aerial 
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Selectivity in Plain Tetina.— 

One striking result follows from Fig. 3. Among a 
number of sets having equal selectivity numbers, and 
therefore intersecting the cross-hatched line at the same 
point, the set having the greatest number of tuned cir-
cuits gives the best reproduction and gives the sharpest 
separation of adjacent stations. 

Several poor coils give better results than a fete good 
ones. It may be that the realisation of high selectivity 
combined with good quality is to be found in the 
employment of a large number of H.F. stages with 
interstage H.F. transformers with a high step-up ratio 
to ensure stability. 

Appendix. 

The height of the resonance curve (Fig. 2) corres-
ponding to a single tuned circuit (Fig. 1) is given by 
the expression 

4m2.812114, 

43$ 

where m=coil magnification, 
8/ =number of kilocycles off tune, 
f = frequency of carrier wave in kilocycles. 

This expression is equal to o.t when m.8f f f =5. 
Hence at this point on the curve fliif =0.2 x m, and 

this is defined as the selectivity number. 
For two tuned circuits (single-stage H.F. amplifier) 

the expression is 
1/ [1+ 4mi2.Fei'P]i [r+ 4m,2.812/f2Ji 

where m, m, are the coil magnifications. 
This expression is equal to o.r when [mina..].).13f I j= 

1.5 to within a few per cent., provided that neither m 
is more than double • the other. 
Hence the selectivity number =1/81=0.2 x 3.33 x 

Similar results can be worked out for multi-stage 
H.F. amplifiers, and the results are given in the preced-
ing table. 

MANUES I L  ADI 0 SI O 
Guide to the Stands. 

TILE Home Secretary, the Et, Hon. .I. II. (kilos. will 
to-day open the sixth M:tnehester Wireless Exhibition, 
to be held in the City Hall under the duspices of the 

Manchester Ilrening Chronicle. Unlike its immediate fore-
runner at Olympia, the Manchester Show is not limited to 
inanufaeturers of any particular trade organisation. with the 
tesult that the City Hall contains many exhibits which were 
not shown in London, including apparatus of fiireign Manufac-
ture. There will lie altogether about 170 exhibitors, an increase 
of forty over last year, and this has necessitated some im-
portant structural additions which provide an additional 2,000 
square feet of floor space. 

ADLEV RADIO, LTD. (91) 
99, àlortinter St., London, W.1. 

tEolic Radio, Ltd., (87) 
90, Regent St., London, W.1. 

Atalanta, (1220.1 
1-3, Brixton Rd., London, S.W.9. 

BAKER'S " SELIIURST " (111(1.) 
RADIO, 

89. Selhurst Rd.. South Norwood, 
London, S.E.25. 

Beardsall & Co., Ltd.. W. E., 
3-5, Victoria Bridge, Manchester. 

Belling & Lee, Ltd., 
Qneensway Works, Ponders End, 
Middlesex. 

British Ebonite Co., Ltd., 
Nightingale Rd., Hanwell, 
London, W.7. 

Brown Bros., Ltd., 
265, Deansgate, Manchester. 

Browit, Ltd., S. G., 
Western Avenue, North Acton, 
London, W.3. 

Brownie Wireless Co. of Great 
Britain, Ltd.. 

Nelson St. Works, Mornington 
Crescent, London. N.W.1. 

Bunidept Wireless (1928), Ltd., (17) 
Eastnor House, Blackheath, Leaden, 

S.E.3. 

3 43 

(2) 

(7) 

(15) 

(56) 

(40) 

(38) 

As in previous years, visitors will be able to hear various 
types of loud speakers working fnmi it eomi llllll amplifier con-
structed .by Messrs. Ferranti, I.td. An innovation this year 
is the provision of a number of soundproof cubicles to enable 
manufacturers to demonstrate their products without inter-
rupt ion. 

Of special interest to amateur constructors will be the public 
tests of home-made apparatus entered fer set building min-
petitions. 

The Exhibition will remain open until Saturday, (h-to. 
ber 26th. 

Bush House Radio, (9°) 

23, Corporation St., Manchester.  

35, Shudehill, Manchester. 
40, Deausgate, Manchester. 

CELESTIOX, LTD., (42) 
London Road, Kingston-on-Thames. 

Chloride Electrical Storage Co:, (29) 
Ltd. (Ex We), 

Clifton Junction. tar. Manchester. 
Clarke & Co. (M/c), Ltd., H.. (41) 

Atlas Works, Old Trafford, 
Manchester. 

Climax Rath., Electric, Ltd., (20) 
Haverstock Works, Parkhill Rd., 
Hampstead, London, N.W.3. 

Cole, Ltd.. E. K., (25) 
Ekco Works, London Rd., 

Leigh.ost-Sea. 
Continuous Gramopliones. Ltd., (72) 

Continuous Works. Hoe St., Waltham. 
stow, London, E.17. 

Coranto Cabinet Co.. (60) 
122. Leaf St., Stretford Rd., 

:Manchester. 
Cossor, Ltd.. A. C., (76 & 77) 

Coss« House, Highbury Grove, 
London, N.5. 

Crossley & Son, Ltd., Geo.. (89) 
4. South St., Manchester. 

DUBILIER CONDENSER CO. (33) 
(1925), LTD., 

Damn Works. Victoria Rd., North 
Acton, London. W.3. 

Duleetto Polyphon. Ud., (92) 
2-3, Newman St., Loudon, W.1. 

Dunderdale, Frank (Incorporating (65) 
Wellworth Wireless Electrical 

Co.), 
8, Withy Grove, Manchester. 

Dunham, Ltd., (128) 
Elm Works. Elm Park, Brixton Hill, 
London, S.W.2. • 

EASTICK & SONS, J. J., (101) 
Eelex House, 118, Bunhill Row, 
London, E.C.1. 

Edison Swan Electric Co., Ltd. (27 & 28) 
123425. Queen Victoria St.. London, 

E.C.4 (Metro-Vick Supplies, Ltd , 
T.fford 'Park, Man(hester, and 
British Thomson-Houston Co., • 
Ltd.. Rugby.) Manchester Office : 
King's House, King's St. West. 

Ehipire Electric Co , « (1291 
10, Fitzroy Sq.. London, W.1. 

Epoch 11 a dio Manufacturing Co., (103) 
Ltd., 

3. Farringdon Av., London. E.C.4. 
Ever Ready Co. (Gt. Britain), Ltd., (18) 

Hercules Place.' Holloway, London, 
N.7. 
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Manchester Radio Show.-
' Experimental Wireless," 'life & (34) 
• Sons Ltd., 
• Dorset House, Tudor St., London, 
. E.C.4. • 

FERRANTI, LTD., (52, 53 te 115) 
Hollinwood, Lancs. 

Ftddiati, Bawtree & Co.; . (124) 
s. Oent Works, Oakhill Rd., Sutton, 
• Surrey. 

Fonteyn 8z Co., Ltd., (130) 
2, 4, 5, 6, Blandford Mews, Baker St., 
London W.1. • . 

Formo Co. (Arthur Preen & Co., (23) 
Ltd.), 

Crown Works, Cricklewood Lane, 
London, N.W.2. 

• Faller Accumulator Co. (1926), Ltd., (98) 
• Woodland Works, Chadwell Pleath, 
• Essex. • 
GARNETT, WHITELEY & CO., (31) 
•. LTD., 

Broadgreen Rd., Liverpool. 
• 'che General Electric Co., Ltd., (48) 

Magnet House, Victoria Bridge, • 
Manchester. 

Gilman, J. S., (113) 
- 63, Basinghall St., London, E.C.2. 

Goodmans, (84) 

27, Farringdon St., London, E.C.4. 
Graltarn-Amplion, Ltd., (32) 
: Slough, Burks. Sales Offices : 25-2o, 

"Sztvile Row. London, W.1. 
Gramo-Radio, Ltd. (93) 
; Commercial Works, Church, 
:, Accrington. 
HALCYON WIRELESS 00., (26) 
• • LTD., . 

,•••• 313, Regent St., London, WA. - • 
Itardman & Co., Ltd. • (49) 
: • The Baum, Rochdale. 
Marlie Bios. , (114) 

Bantam Rd., Lower Edmonton,• 
London, N.9. 

Mart Bros. Electrical Manufacturing (64) 
Co . Ltd., 

• 4, Queensway,.Ponders End, Mddx. 
Haw & Co., Ltd., (106) 

20, Cheapside, London, E.C.2. 
Hollingdrake & Son, Ltd., Henry, (59) 

65, Princes St., Stockport. 
Molzman, Louis, (57) 

37, Newman St., London, W.J. 
Houghton-Butcher (Gt. Britain), (Mt) 

•  Manchester Depot: 170, Deansgate, 
Manchester. Head Office : 88-89, 
. High Holborn, London, W.C.1. 

IFGRANIC ELECTRIC CO., (50) 
-• LTD., 

147, Queen Victoria St., London, 
E.C.4. 

Tiupex Electrical, Ltd., (107) 
.•-• 538, High Rd., Leytonstone, London, 
. E.11. 

JUNIT MANUFACTURING (70) 
CO., LTD., 

2, Ravenscourt Sq., London, W.6. 
(ALDGATE), LTD., (68) 

• s. • 
••• .75, ildgate High St., London, E.1. 

Kolster-Brandes, Ltd., (74J 
..• Cray Works, Sidcup, Kent. 
LECTRO-LIN X . LTD., (112) 

254, Vauxhali Bridge Rd., West-
minster, London, S. W. t' 

NWFishoo 
Woirilcd 

Lissen, Ltd., (13 & 13a) 
Lisseqium Works, .Fritirs Lane, Rich-. 
mond, Surrey, and at Worple Rd.; 

Isleworth, Middlesex. 
London Radio Mfg. Co., Ltd., (6) 

Trafalgar Works Station Road, 
Merton Abbey, London, S.W.19. 

• Lyons' Ltd., Claude, (95) 
76, Old Hall St., Liverpool. 

M.P.A. WIRELESS, (21 &,22)• 
LTD.' • 

High Itd., Chiswick, London, W.4. 
Showrooms: 62, Conduit St., Lon-

don, W.1. 
Marconiphoue Co., Ltd., (39) 
• 210-212, Tottenham Court Rd., Lon-

don, W.1. 
McMichael, Ltd., L. (64) 

Wexhant Rd., L., Bucks. 
M-L Magneto Syndicate, Ltd., (126) 

Victoria Works, Coventry. 
Moores & Co., J., (8) 

Rztvald St. Works, Salford. 
Mullard Radio Va:ve Co.' Ltd., (46 8z 47) 

Nightingale Works, Nightingale Lane, 
Balloon, London, S.W.12. 

NEW LONDON ELECTRON (80) 
WORKS, LTD., 

East Ham, London, E.6. 
Northern Steel & Hardware Co., (104) 

Ltd., 
1-3, Southgate, Deansgate, Man-

chester. 

OLDHAM & SON, LTD., (43) 
• Denton, Manchester. 
Ormond Engineering Co., Ltd., . (66) 

Ormond House, Rosebery Av., Lon-
don, E.C.1. 

pARTRIDGE, WILSON & CO., (36) 
Offices and Stores: 217a, Lough-

• borough Rd., Leicester. Works: 
Lin ford St., Leicester. 

Pertrix, Ltd., (37) 
Britannia House, 233, Shaftesbury 

Av., London. W.C.2. 
Peto-Scott Co., Ltd. ' • 

77, City Rd., London, E.C.1. (45/ 

Philips Lamps, Ltd. ' (19) 
Philips House. 145, Charing Cross 
Road, London, W.C.2. 

Philipson & Co., Ltd., (123) 
. Astley Bridge, Bolton. 

Potter &.. Co., Ltd., H. B., • (62) 
Station Buildings, Rochdale. 

Pye Radio. Ltd., (51) 
Radio Works, Cambridge. 

RADIOVIM, LTD:, •(94) 
Sam-Um-el St., Ancoats, Manchester. 

24, The Elms, Dingle, Liverpool. 
Rawson. H. C. (Sheffield & Lon- (30) 

don), Ltd. 
100, London Rd., Sheffield. 

Red fern's Rubber Works, Ltd., 
Hyde, Cheshire. 

Rees Mace Manufacturing Co., 
Ltd., 

59a. Welbeck St., London, W.1. 
Rialto!) Radio, •  (117) 

21a, Barbican, London, E.C.1. 
Richardsons, (97) 

24, St. John St., Deansgate, Man-
chester. 

Ridged Cone Co.,. Ltd., (08) 
York House Southampton Row, Lon-
don, 

(80 

(61) 
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Ritherdon & Co., Ltd-. (108 & ) 
Bolton. 

• eoyal Radio Co.., (86) 
Dorset Mews North, Upper GlouceOter 

Place, London, N.W.1. 
Runbaken Magneto Co., (127't 
• Tipping St., Ardwick, Manchester. 
SCOTT & CO., LTD., G. L., (12) 

Morris House, 60-66, Rochester ROW, 
London S.W.1. 

Selectors, Ltd., 
206-207, Bedford Av., Slough Trad g • -e) 

Estate, Slough, Bucks. 
Siemens Bros. & Co., Ltd., . • (al) 

Woolwich, London, S.E.18. 
Sifam Electrical Instrument (11) 

Co., Ltd., . 
Bush House, Aldwych, Londcm, 
W.C.2. 

.Six-Sixty Radio Co., (55) 
122, Charing Cross Road, London, 
W.C.2. 

Squire, F.' (116) 
24, Leswin Rd., Stoke Newington, 
London, N.16. 

Standard Insulator Co., Ltd., (71) 
Winsley House' Wells St., Oxfoird 

St., London, W.1. 
Standard Wet Battery Co., (6e) 
• 184-188, Shaftesbin7 Ay., Londoh, 

W.C.2. 
Stott, J. E., (12$) 

15, Clare Hill, Huddersfield, 
TELEGRAPH CONDENSER (81) 

CO., LTD., 
Wales Farm Rd., 'North Acton, 
London, W.3. 

Telsen Electric ('o., Ltd., (7$) 
Miller St., Birmingham. 

Truphonic Radio, Ltd., (zà) 
Treplionic House, Hanover Park, 
Peckham' London, S.E. 

• Tungsram Electric Lamp Works (l.q) 
(Great Britain), Ltd., 

72, Oxford St.,. London, W.1. 
Tutills, Ltd., (14) 

7-9, Swan St., Manchester. 
UNIVERSAL GRAMOPHONE • "(88) 

& RADIO CO., LTD., 
Kentish Town, London, N.W.5. 

VANDERVELL & CO., LTD., (44)-

Wornle Way, Acton London, W.3. I 
Varley ((Myer Pell Control, Ltd.), (581 
• Kingsway House, 103, Kingsway„ 

London, W.C.2. 
WARD & GOLDSTONE, LTD., (16) 

Frederick Rd., Pendleton, Man-. 
chester. 

Watmel Wireless Co., Ltd., (5)‘ 
High St., Edgware, Middlesex. 

Westinghouse Brake & Saxby (78) 
. Signal Co., Ltd., 

82, York Rd., King's Cross, London„ 
N.1. 

Whiteley. Boneliam & Co., Ltd., (7) 
• Nottingham Rd., Mansfield, Notts. ' 

" The Wireless World," Iliffe & (34) 
Sons Ltd., 

Dorset House, Tudor St., London, 
E.C.4. 

Wright & Weaire, Ltd., (69) 
740. High Rd., Tottenham, London, 
N.17 

yAGERPHONE, LTD., • (85) 
.. 28, Charlotte St., London, E.C.2. • 
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Part IV.—Sine Waves. 
(Continued from page 410 
• of the previous issue.) 

INCE the great majority of the 
work in connection with radie cir-

• cuits relates to alternating current 
phenomena we shall have a good deal to do with 
sine waves. It would be a very tedious process if we 
had actually to draw one or more sine waves every 
time we had a calculation to make, and fortunately this 
is not necessary. A sine wave of current or voltage 
can be represented by a simple straight line, and the 
method of doing this is explained below. 
So far we have referred to a sine wave without 

giving any explanation as to its nature or how it can 
be drawn. The term 
" sine" is simply the 
name given to the ratio of 
two sides of a right-angled 
triangle. For instance, in 
Fig. r we have a right-
angled triangle OAB in 
which the angle at 0 is 
denoted by 9 (Greek letter 
" theta "); the ratio of 

Fig. I.—In the right-angled AB to OA is the sine of 9 
triangle OAB the sine of the 

AB or sin& The sine of 
angle e is tu• is the side opposite to the 

angle 9 divided by the side 
opposite to the right angle. In any right-angled tri-
angle the side opposite to the right angle is the longest, 
so that the sine of an angle can never be greater than 1. 
When O is made nearly equal to 90°, 013 becomes very 
short, and AB becomes very nearly equal to OA, and 
the sine becomes nearly equal to unity. The sine of 
9o° is actually equal to 1. 
Now suppose that the side OA is of constant length 

and is slowly rotated about the end 0 in the opposite 
direction to that of the hands of a clock, i.e., anti-
clockwise, so that the end A moves in a circle as shown 
in Fig. 2, the other two sides OB and AB remaining 
horizontal and vertical respectively. It will be seen 
that the angle O gets larger as the line OA pivots round 
and at the same time the length of the line AB is 
changing, increasing at first until OA becomes vertical, 

By S. O. PEARSON, B.Sc., A.M.1.E.e. 

and then decreasing again as OA moves over the second 
quadrant or quarter of the circle. Thus for each value 
of the angle O there is a definite value for the sine 
AB 
-- If we follow the 
OA' 
line OA round step by step 
we get various values for 
AB, as shown by A,B,, 

A„Bs, etc., in the 
diagram. If the rotating 
line OA is made one inch 
long, the lengths in inches 
of A,B„ A.,132, etc., give 
the values of the sines of 
the corresponding angles. 
The sine reaches its maxi-
mum value when OA be-
comes vertical, being equal 
to 1, and begins to dimin-
ish again as OA passes 
through the second quarter 
of the circle. In the third and fourth quadrants AB 
falls below the horizontal line, and the sine has a 
negative value. 
The connection between a rotating straight line or 

rotating vector, such as OA of Fig. 2 and a sine wave, 
is shown in the construction of Fig. 3. A circle is 
drawn and its circumference divided into, say, sixteen 

Fig. 2.-11 the side OA of the 
right—ankled triangle of Fig. I 
is rotated about O whilst the 
other two sides keep their 
original directions, the rela-
tionship between O and sine can 
be found for all values of 0 

3.—Showing how a sine wave can be projected from a circle. 
Both the circumference of the circle and the base line are divided 

into 16 equal parts. 

equal parts, the sixteen radial lines representing the 
successive positions of the rotating line or vector. A 
horizontal line is then drawn through the centre of the 
çircle and extended to the right. Starting from 0, 
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Wireless Theory Simplified.— 
sixteen equal divisions are measured off along this line 
and numbered as shown. If now a horizontal line 
through r on the circle is drawn to cut the vertical 
line through division i on the base line, the point of 
intersection, shown at C, gives a point on the sine wave 
being constructed. By proceeding in this way with the 
remainder of the corresponding pairs of numbers we 
obtain the points D. E, F, etc., which enable the 
sine wave to be traced. 

Vlladuz 
Vonid 

" Explaining the R.M.S. Value. 

There are two things to be noticed regarding the 
relationship between the rotating vector and the sine 
curve constructed from it: (a) the maximum height of 
the sine curve is equal to the radius of the circle or 
the length of the vector; (b) one complete revolution of 
the vector corresponds to one complete sine wave—one 
positive age one negative half wave. 
We havrseen how a sine wave can be obtained from 

a straight line rotating about one end, and therefore 
if we have a sine wave to consider showing the relation-
ship between any quantity and time, we can represent 
it by a straight line rotating continuously about one end 
with constant speed. For instance, if we have an alter-
nating current whose maximum value is jo amps. and 
whose frequency is 50 cycles per second, we can repre-
sent it by a straight line io cms. long rotating about 

4.—Showing how a sine wave of current can be represented 
by a rotating straight line OA. 

one end at a speed of fifty revolutions per second. 
Actually on paper we draw it in one only of the posi-
tions which it is bound to pass through, and have to 
imagine the rotation—not a very difficult feat. 
On the right-hand side of Fig. 4 is a sine wave of 

current whose maximum value or amplitude is I. 
amperes. The rotating vector OA representing it is 
made equal in length to I. to the same scale as that 
to which the wave is drawn. If the frequency of the 
current is f cycles per second, the vector is assumed 
to be rotating at a speed of f revolutions per second 
about one end. At the instant indicated by X, the 

AB i 
current has a value of i=AB amperes. But OA= I», 

sine. Therefore, I. sine, or, in other words, the 
current is varying according to a sine law with respect 
to the angle 0, which is increasing continuously with 
time. 

It will be noticed how very frequently the number 2r 
is met with in alternating current work. It is a very 
important number, and our simple rotating vector 
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enables us to see exactly how it originates. The circum-
.ference of a circle is 3.1416 tinies.as long as the diameter, 
and this number is denoted by r (Greek letter " Pi "). 
Thus the circumference is 2r times thé radius. Now if 
we mark off on the cir-
cumference of a crcle a 
length PQ equal to the 
radius as in Fig. 5, the 
angle POQ subtended at 
the centre is called one 
radian, and there are ob-
viouly 2r radians in a 
complete circle of 360 
degrees. Referring again 
to Fig. 4, the constantly 
increasing angle 0 which 
the vector OA makes with 
the, horizontal line is 
measured in radians, and 
in order that the base of 
the sine wave shall correspond this is scaled' to represent 
the angle passed through by the vector instead of the 
time in seconds. Since the angle is exactly proportional 
to time it simply involves a different scale; in other 
words, the wave is plotted to an angle base instead of a 
time base as previously. Since one complete wave is 
represented by one complete revolution of the vector it 
follows that the base line of one complete wave corre-
sponds to 2r radians. 

It was stated that when the frequency is f cycles per 
second the rotating vector makes f revolutions per 
second, and the vector therefore passes through 214-
radians every second. Thus in t seconds after passing 
through the starting position the angle O will be 2rft 
radians, and therefore at any time t the value of the 
. current is given i= I. sinuft amps., where I„, is the 
maximum value, the effective or R.M.S. value being 

Two Alternating Currents in Phase. 

Two sine waves of equal frequency are said to be in 
phase if they are exactly in step, i.e., if they botti pass 

Fig. 6.—Two sine waves in phase with each other. The diagram 
shows that the vectors representing the two waves coincide with 

one another. 

through their maximum positive values at the same 
instant. Two waves in phase are shown by the sine 
curves of Fig. 6, the waves having different amplitudes. 
Since each reaches its maximum value at the same 
instant it follows that the respective vectors representing 
them must pass through the vertical position simul-

Fig. 5.—When PQ is equal to the 
radius of the circle the angle 

QOP is one radian. 
• 
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7.—Showing two sine waves 900 (jut of phase. The vectors 
representing them are mutually at right angles. 

Wireless Theory Simplified.— 
taneously, and therefore must coincide with each other 
as shown on the left-hand side of the diagram: Their 
lengths may be simply added together to give the maxi-
mum value of the sum of the two currents. 

Sine Waves Out of Phase. 
It is only under special circumstances that we find 

sine waves exactly in phase in A.C. circuits. In the 
great majority of cases the two or more waves under 
consideration are out of step or out of phase. There is 
said to be a phase difference between them. In Fig. 7 
are shown two sine waves which are out of step by 
exactly one quarter of a cycle—one • of them passes 
through its zero value just as the other reaches its maxi-
mum value. It will be clear that the vector representing 
the one must be horizontal at the saine instant as the 
vector representing the other is vertical, and so for two 
waves out of step by a quarter of a cycle, the respective 
. vectors representing them are mutually at right angles. 
For this reason the two waves are said to be out of phase 
by an angle of 9o°. Note that curve (1) reaches 
its maximum value before curve (2), and so curve- (2) 

is said to lag behind curve (1) by an angle of 9o°. Also 
since the vectors are assumed to be rotating anti-clock-
wise, vector (2) is shown lagging behind vector (j) by 
90°. 

Adding Currents which are Out of Phase. 

Suppose that we have two alternating currents I, and 
out of phase by 9o°, and that we require to add them 

together to find the resultant current. They cannot be 

Club Season Begins. 
The return to has signalised the re 

stuription of club activities all over the country. 
In the majority of cases programmes for the 
ensuing months have already been prepared, and 
it seems likely that the 1929-30 session will equal 
any of its predecessors in enthusiasm and useful 
work. 

0000 
A Seven•Year Record. 
An apology is due to the Hackney and District 

Radio Society in respect of the paragraph in 
our issue of September 18th, in which it was 
stated that the Society had " resumed its meet-
ings." To the hackney and District Radio 
Society belongs the distinction of having main-
tained its activities throughout the summer 
months, and meetings have, in fact, been held 
every week for seven years. An attractive pro-
gramme has been prepared for the winter 
months, and full particulars can be obtained 
on application to Mr. G. W. Heath, Assistant 
lion. Secretary, 61, Lauriston Road, Hackney, 
E.9. 

oo 00 
Edinburgh Society's New Headquarters. 
The Edinburgh and District Radio Society now 

has new headquarters at 16, Royal Terrace. and 
• 

added numerically because they are out of step. Draw 
the two vectors OI, and 04 representing them, mutually 

at right angles as shown 
in Fig. 8. Complete the 
rectangle OI, 14. The 
diagonal 01 gives the 
resultant both in magnitude 
and phase relationship to 
the others. This may be 
done to scale and 01 
measured, or by. calcula-
tion, in which case the re-
sultant current is given by 
1 =VI,2+ 122 amps. 

If the currents (or 
E.M.F.$) are out of phase 
by any other angle than 
90° the same procedure is 
adopted, namely — draw 
the individual vectors to 

scale at the correct angle to each other, complete the 
parallelogram and measure the diagonal. 
As an example, suppose that two alternating E.M.F.s 

of ioo volts and 50 volts respectively are out of phase by 
an angle of 6o° and are connected in series. Draw two 
lines mutually at 6o° as in Fie. 9, making one io 
long and the other 5 cms., 
that is, to a scale of 

cm. =io volts. Com-
plete the parallelogram and 
measure the length of the 
diagonal which passes 
through the intersection of 
the original vectors at 0. 
The length will be found to 
be about 13.2 cms., giving 
a resultant voltage of 132. The value could be calcu-
lated, but the process is more complicated. 

It is very important to remember that when adding up 
alternating currents or voltages the phase difference must 
always be taken into account by using the parallelogram 
method explained. Ordinary arithmetical addition does 
not give a true answer when the quantities to be added 
are out of step. (To be continued.) 

Fig. 8.—Showing how to add 
together t w o alternating 
currents which are out of 
step by a quarter of a cycle. 

CLUB NEWS. 1.. 
meetings will be held every Wednesday during 
the winter months at 8 p.m. Full particulars 
can be obtained from the Hon. Secretary, Mr. 
E. I. Robertson, 10, Richmond Terrace, Edin-
burgh. 

0000 
Institute of Wireless Technology. 
The Annual General Meeting of the Institute 

of Wireless Technology was held on Wednesday 
last, October 9th, at the Engineers' Club, Coven-
try Street, London, W All interested in the 
activities of the Institute are invited to com-
municate with the Hon. Secretary, at 71, Kings-
way, London, W.C.2. 

0000 
Bringing Olympia to Birmingham. 
Members of Slade Radio (Birmingham) who 

were unable to visit the Olympia Wireless Exhi-
bition were specially catered for in an interesting 
summing-up of the Exhibition given by Mr. A. 
Freeman at a recent meeting. Demonstrations 

9.—Addition of two volt-
ages by th e parallelogram 

method. 

were given of various kinds of apparatus which 
were on view at Olympia. 
The Society will hold its fourth Whist Drive 

and Dance on October 23rd. On October 24th a 
lecture on battery eliminators and mains 
receivers will be given by Mr. Ingham. of 
Messrs. Clarke and Co. (Mancliester). Ltd. 
Details of these and other activities of the 
Society may be obtained from the lion. Ste 
retary, " Enville," Warren Road, Erdington. 

0000 
Newcastle-upon-Tyne Radio Society. 
The Annual General Meeting of the Newcastle-

upon-Tyne Radio Society was held in the English 
Lecture Room, Armstrong College, on October 
7th, when the forthcoming lectures of the society 
were discussed. 
Hon. Secretary, Mr. W. W. Pope, 7, Kimberley 

Gardens, Jesniond, Newcastle-upon-Tyne, 
0000 

Lectures for Beginners. 
Weekly lectures specially for beginners are a 

feature of the syllabus at the Woolman Radio 
Society. Meetings are held every Friday at the 
John Woolman Settlement, 28, Duncan Terrace, 
London, N.1. Hon. Secretary, Mr. E. Dart. 80, 
Hampden Road, Hornsey, N.8. 
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By Our Special Correspondent. 

Transatlantic Relay Rivalry.—Prague Plan Fears.-5GB's Wavelength. 

NEWS FROM ALL QUARTERS. 

A Postponement. 

For ell a in domestic reasons, the B.B.C. 
has decided that the high-power station at. 
Brookinan's Park shall not " take over " 
entirely from the Oxford Street transmitter 
until Monday next, October 21st, a week 
latee than was originally announced. 

0000 

Eree Transmitters for AIL 
From the Savoy Hill letter-bag :— 
"I have a small crystal set and should 

like a Brookman transmitter, which on my 
wireless this evening you say is given free 
of charge.' 

0000 

Satanic Interruptions. 
Inteurerence with the morning religious 

service from Daveutry has been traced to 
the Devil's Point station (CYO), Ply-
mouth. 

0000 

A Spaced-Aerial Triumph. 
Althinigh the solder on the receiving 

set had scarcely hardened, the new Tats. 
field station of the B.B.C. played a dis-
tinguished part in the reception and re-
laying of the riçnning commentary on the 
Prime Minister's arrival in New York. 
Two American short-wavers were picked 
up, viz., 2XAD (19.56 metres) and 2XK 
(17.34), which are both at Schenectady. 
The Tatefield station is not yet fully 

equipped (two of the short-wave receivers 
have li1l to be completed), and for this 
reason the relay was also undertaken by 
the spaced-aerial receiving plant at Tar. 
hug, near Chelmsford. se that both re-
ceivers sent signals to the Savoy If ill con-
trol room. I am told that the spaced-
aerial method has recently been giving a 
good account of itself. 

0000 

Tarling versus Tatsfield. 
It will he remembered that the idea of 

spacing • aerials at intervals over several 
miles arose out of conversations between 
Captain Eckersley and Dr. Goldsmith, of 
the National Broadcasting Company of 
America, when Transatlantic relays were 
discussed two years ago. Then, to a 
greater extent than now, fading was the 
great obstacle to Transatlantic pro-
grammes, and it was with the object of 
obtaining constancy of aerial input that 
the experiment was tried of feeding one 
receiver from a number of widely separ-

ated aerials' which would not all be sub-
jected to fading at the same moment. 
The success of the latest relay shows 

that the experiment may justify the large 
expenditure necessary to erect such an 
elabin ate system. But I have no doubt 
that Tatsfield, when once it is in full 
working order, will have something to 
say about this. 

• 0000 

Is the Prague Plan Good Enough? 
Even if it failed as a Transatlantic re-

lay station—and there is nothing to sug-
gest such a possibility—the Tatsfield 
station would still be fully employed as 
the B.B.C.'s ether sleuth. .lore and more 
the B.B.C. engineers are coining to rely 
upon the per reports from the Offi-
cial receiving station regarding European 
transmitters which stray from their 
allotted frequencies under the Prague 
Plan. During the past fortnight hetero-
dyne troubles have been growing all over 
Europe, and a significant feature is that 
in tuff every case is this due to departure 
from the allotted frequency. 
Savoy Hill is beginning to fear that the 

separation of 9 kilocycles between trans-
mitters is insufficient during the winter 
months. 

FUTURE FEATURES. 

London and Daventry. 

OCToBEI: 21sT.— " Point. of View (4), by Mr. 
Il. C. Welt:. 

OCTOBER MIL--Orellestral Concert from 
the Queen's Hall, 

OCTOBER 2671i.—Old•tillle Vaudeville Pro-
gramme. 
Darentry Experimental (SC B). 

°cream 22».—" The Monkey's Paw." a 
story by W. W. Jacobs, dramatised 
by Louis N. Parker. 

OCTOBER 21T11,—An Edward German Pro-
gramme. 

Cardiff. 
°cram 22x0.—" Sixty Years of Song." 
a programme its memory of Fred K. 
Weatherly. 

Manchester. 
OCTOBER 24'GL—A Musical Comedy Pro. 

gramme. 
Glasgow. 

OCTOBER 22511.—A Jacobite Concert. 
OCTOBER MR.—Running Commentary on 

Wales e. Scotland International 
Association rootisali Match. 

Belfast. 
OCTOBER Sint.—" The Faithful Sentinel," 

an opera, music by Franz Schubert.. 

Another B.B.C. Pamphlet. 
So many complaints ha ve been received 

at headquarters regarding interference 
from Continental stathins trutt the Techni-
cal Correspondence Department is seri-
ously considering the preparation of yet 
another 1.amphlet, which will tell the 
listener all he n ants to know about hetero-
dyning, and probably a good deal more. 

0000 

New Wavelength for 5GB? 
Owing to continued interference by 

Langenberg, it is rumoured that Davetttry 
5GB may shortly change its wavelength 
from 479.2 to 398.5 metres. Such a step 
would increase the ttoubles of southern 
.listeners, who already experience diffi-
culty in cutting out Brookman's Park 
when receiving the alternative programtne, 
and it is to be hoped that 5UB's wave-
length change will be deferred until the 
regional station is sending out twin trans-
missions. 

0000 

On Armistice Day. 
The Cenotaph service will be relayed 

to listeners on Armistice Day, the trans-
mission being almost exactly the same as 
last year. All B.B.C. stations will par-
ticipate, including 5011 and 5SW. 

0000 

A Happy Endial. 
An idea is prevalent that the majority 

of Russian plays are of an unhappy 
character; in contrast to that view, a 
play entitled " Michael." which 5GB 
listeners will hear on October 29, ends on 
a note of triumph. 
" Michael '' is a play in three scenes by 

Miles Afalleson; it is an adaptation of Leo 
Tolstoy's tale, "What Men Live By." 
The incidental muse is by Norman 
O'Neill. " 

.000 

Running Commentary: New Style. 
A change from the ordinary running 

connuentayy will be broadcast from 2LO, 
5XX, throughout the Northern Region and 
from other stations on Saturday next, 
October 19 It will be a humorous descrip-
tion by L. T. Whipp, the Lancashire 
dialect entertainer, of time military band 
contest which is taking place on that day 
at Belle Vue, Manchester. 
Following Mr. Whipp's efforts, a .per-

formance by the 'winning band will be 
broadcast. 

B 49 



442 WiIPCOUM, 
WWild 

LABORATORY TESTS. 
A Review 

RESTER SOLDER. 
Soldering and its indispensable partner, 

soldering paste, play an impudent part in 
the construction of a wireless set.. This, 
however, is one only of the multitudinous 
uses to which it is put to-day. Many 
schemes to render soldering easy have 

Koster rosin-core solder for wireless use. 
The illustration shows a 4-os. tin. 

been devised, and one of the latest is the 
Kester method. Kester radio solder con-
sists of a hollow tube of genuine tin and 
lead filled with a non-corrosive rosin flux, 
and can be used to solder the most deli-
cate wires with safety. 

This is sold in 4oz. tins at is. 6d. for set 
constructors' use, and in 11b, spools, at 
3s. 4d. per spool, for those requiring 
larger quantities. 
An acid core solder .for general domestic 

use, but not recommended for wireless 
purposas, is available in 11b. spools at 
3s. 4d. each. 

Supplies can be obtained from the 
Rothermel Corporation, Ltd., 24 and 26, 
Maddox Street, Regent Street, London, 

0000 
VEE-CEE DRY BATTERY. 

These batteries are made hy the Vee-
Cee Dry Cell Company (1927), Ltd., 5, 
Queensway, Ponders End, Middlesex. 
The sample submitted for test was a stan-
dard capacity size, rated at 66 volts, and 
sells at 7s. 6d. It was decided that. about' 
8 mA would be the normal discharge rate 
of a battery of this size, so the discharge 
was commenced at just over 10 mA, which 
would assure a current of this order after 
the initial voltage drop. 
The terminal voltage at the commence-

ment of the test was 76 volts, but this 

«Aree-Cee" dry cell battery; 66 volts 
• nominal. 

of Manufacturers' Recent 
fell rapidly during the first few hours 
and soon reached a more steady state at 
60 volts. However, this was maintained 
for about 40 hours only, after which the 
voltage dropped steadily until the battery 
was exhausted. There. was a slight re-
covery after 280 hours' discharge, and for 
the next 200 hours the voltage was main-
tained at a fair level. It would appear 
from an examination of the discharge 
curve that the initial current was on the 
high side for a battery of this size, and a 
better performance would have resulted 
if tlos had been reduced to between 6 
and 8 mA. 
The useful life of this particular bat-

tery at a discharge of the order of 8 mA 
would appear to be about 200 working 
ho but this figure would be doubled, 
probably, by limitiug the current taken to 
about 6 mA. Many other sizes of these 
.batteries are available, all having the 
same capacity, however. A 108-volt size 
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Products. 
from the others; these are encased in 
black material. Five small terminals are 
fitted, four being marked, but the fifth, 
which connects with the centre socket, is 

A.('. valve holder for the new 
5-pin A.C. valves. 

not distinguished by any particular mark-
ing. The makers are Messrs. Eric J. 
Lever (Tt-ix), Ltd., 8-9, Clerkenwell 
Green, London, E.C.1, and the price is 
Is. 3d. 
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Discharge curve of the •1Vee-Cee " 66-volt H.T. dry cell battery. 

costs 12s. 6d., and the 120-volt model 
14s. bd Grid batteries, 9 volt size, are 
marketed at is. 3d. 

0000 

"TRIX" A.O. VALVE HOLDER. 
This valve holder has been desgued 

for the new 5-pin A.C. valves which 
have recently appeared on the market. 
It is of the rigid type and consists of 
a. moulded base carrying five insulated 
pillars with brass insets. Four of these 
are spaced as in the familiar 4-pin type. 
the extra socket being placed in the 
centre. The valve holder is, therefore, 
of universal application, since it can be 
used with either the new or the old type 
of valve fitted with base pins. 
The insulating sleeve on the anode 

socket is colonred red to distinguish it 

Catalogues Received. 
Messrs. Lissen, Lt d . , L ssen i um Works, 

Friars Lane, R ich moud, Surrey.—Illus-
trated folders dealing with radio-gramo-
phone sets, portable receivers, the 
Lissenola three-valve cabinet receiver and 
new season Lime,' components. • 

0000 

The Peto-Scott Co., Ltd.,77,City Road, 
Londmi, KC. 1.-1 catalogue of 
proprietary receivers available under the 
convenient purchase system arranged by 
this company. 

0000  
Messre. Wright and Weaire. Ltd., 740, 

High, Road, Tottenham, London, N.17.— 
Illustrated folder describing some new 
Wearite components. 
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READERS° 

WITIMSZO 
Werild 

" 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 at greater length than would be possible in a letter. 

Saving the Batteries. 
In order to reduce the risk of leaving my 

set sivitched on all night 1 ahotild 
like to fit a warning lump; will you 
please tell me how it should be con-
nected? The set is a commercial 
product, and I do not know its pre-
cise circuit arrangement, but imagine 
that it should be an easy matter to 
add the lamp. M. K. W. 

The fitting of a lamp to indicate when 
the filaments are switched on is the 
simplest possible operation. Having ob-
tained a lamp—a type having a low 
current consumption should be chosen— 
and a suitable holder, all you have to 
do is to wire it. directly across the fila-
ment terminals of any convenient valve-
holder in the receiver. 

If your set has provision for gramo-
phone reproduction arranged in such a 
way thut the 11.F. valve is automatically 
switched off, you must take the precau-
tion of seeing that the lamp is operative 
when the gramophone pick-up is in use. 

0000 

An Indoor Aerial Set. 
Can you refer me to any publitthed 

description of a receiver designed 
specifically for use with an indoor 
aerial? J. S. P. 

It is correct to say that there is no 
basic difference between a receiver de-
signed for working with a very short 
aerial aid one intended for operation with 
a collector of the full 100ft. length 
allowed by the Post Office regulations. 

Oenerilly speaking, any of the sets 
described in this journal are suitable for 
short. aerials; naturally, the more sensi-
tive receivers give better results. 

It assay be added that where apes-iodic 
aerial coupling or a separaWy tuned 
aerial is employed it is generally advised 
that, the aerial connection should be made 
directly to the grid of tire first H.F. 
valve. 

000 0 

Se:eening Unnecessary. 
I am buildino ti set on the lines of the 

" Kilo-1114 Four," but with two 
Li'. stages. Provided all the appa-
ratus associated with the 11.F. am-
pli ter and the detector valve is 
adequately screened, will it be neces-
sary to mount the L.F. portion in a 
metal box? C. N. A. 

This precaution will be quite unneces-
sary if the H.F. component in the de-

57 

tector anode circuit is adequately disposed 
of, and if matters are so arranged that 
it cannot cause instaldlity through inter-
action with the input end of the set. 

O o o 

An Extra Tuned Circuit for the 
"Everyman Four." 

My set ia. on " Everyman Four" con, 
strurted in accordance with the In-
a/ructions gicen in the rc rise(' book-
let. With a view to increasing its 
itelertirity still further, I should like 
to add a loose-coupled and separately 
tuned aerial circuit, which, it is noted, 
is included in a number of modern 

• sets. 
you ideoee tell me if this 

scheme is practicable, and if so, gire 
me a hint as to how 1 ahould proceed? 

A. C. P. 
This set lends itself very readily to 

your proposed alteration; additions to the 
present wiring will be usado clear, if you 
consider the circuit diagram given in 
Fig. 1. 
The existing aerial connections on the 

primary of the iseràtbgrid tsunsformer 
should be ignored, and an extra tapping 
will be made at approximately the second 

Fig. 1.—Aerial—grid circuit of the "Every— 
man Four" receiver modified by the . 

addition of a separately tuned aerial. 

turn from the earthed end of the primary. 
If the selectivity afforded by this etnnee-
tion is insufficient, it will be necessary to 
join the loaded aerial to a point still 
nearer (he earthed end. 

Needless to say, this extra circuit will 
not be operative on the long-wave band. 
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RU LKS. 
(I.) Only one question (which must deal with 

a single specific, point) can be answered. Letiers 
must be concisely worded and headed " Infor-
mation Department." 

(2.) Queries ?mud he written on one side of 
the pamr, and diayrams drawn on a separate 
sheet A sell-addressed stamped envelope must 
be enclosed far postal reply. 

(3.) Designs or circuit diagrams for complete 
receirers cannot be given ; under present-day 
conditions justice cannot be done to question.> 
of this kind in the course of a letter. 

Practical wiring plans cannot be suppliei 
or considered. 

(5.) Designs for components such as 
chokes, power transformers, etc., cannot be 
supplied. 

((.) Queries arising from the construction or 
operation of receivers MURi be confined to con-
strue:limit sets described tic " The Wireless 
World " or to standard manufacturers' recei errs. 

Readers desiring informationc on malfer 
beyond the scope ol the informed-ion Depart-
ment are incited to- submit suggestions regarding 
subjects to be treated in. future articles or 
paragraphs. 

Changing Conditions. 
Although the selectivity 01 my " Mega-

vox" receiver is quite adequote for 
present requirements, I an 
that it stall be necesaary to improve 
it itt this respect in the near future. 
Have you published any information 
dealing with this problem? 

• T. M. S. 
We think that we cannot do better than 

refer you to the " Readers' Problems" 
section of our issue for May 8th, where 
a modified arrangement of the aerial 
circuit of this receiver was suggested. 

If you do not wish to snake any in-
ternal alterations, we would suggest that 
you should study carefully the article on 
wave traps and absorption circuits which 
appeared in the issue of October 2nd, 

0 0 0 0 

Ample WT. Voltage. 

/ have an HA'. eliminator with a rated 
maximum output of 120 volts. Would 
this be suitable for use with the 
"Record Ill " receiver? D. R. S. 

Good results would be attainable with 
an H.T. pressure of about 120 volts, but 
the performance of the set would be con-
siderably improved by increasing this up 
to. say. 150 volts. The published figures 
with regard to measured H.F. amplifies 
tints were obtained with the full rated 
voltage applied to the H.F. valve anode. 
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Pick-up Connections for the "Foreign 
Listeners' Four." 

Will you please tell sae it it ia possible to 
fit a picle-up to "Foreign Listeners' 
Four"? lf it can be arranged, I 
should like to retain the feature- of 
" free" gild bias, although, if this is 
inconvenient, I should not object to a 
bias battery when the set is being used 
for gramophone reproduction. 

E. N. B. 
There is little difficulty in retaining the 

free grid bias feature when operating this 
set with a pick-up. We suggest that the 
detector grid circuit should be connected 
in the manner shown in Fig. 2, from 
which you will see that a small resistance 
is inserted in the detector cathode lead, 
as in the case of the remaining valves of 

Fig. 2.—Method of inserting a pick-up In the detector grid circuit of the " Foreign 
Listeners' Four." Reference lettering corresponds with that of the original circuit 

diagram. 

the set. When the switch is in the " detec-
tor " position, the grid is not affected by 
the potential difference existing across the 
biasing resistance, as the grid condenser 
acts as an effective insulator, and the 
operating conditions of the valve are 
exactly as before. 
For the sake of completeness, we show 

the grid circuit of the second H.F. ampli-
fier, in order that you may compare the 

i method adopted n providing for the 
biasing of this valve. 

0 0 0 0 

On the H.F. Side. 
Will you please examine the enclosed cir-

cuit diagram of my receiver and tell 
me what is wrong with it, h.?. ampli-
fier? When the. H.T. battery is con-
nected, violent motor-boating is pro-
duced when the circuits are brought 
into tune. R. D. G. 

The circuit diagram -submitted by our 
correspondent represents a three-valve re-

ler®11@zo 
Worildt 

ceiver with transformer-coupled H.F. am-
plifier and anode bend detector, resistance-
coupled to a pentode. A choke-filter de-
vice is included. Now, a circuit of this 
kind is inherently immune from low-fre-
quency interaction troubles, even without 
the decoupling devices included in the 
detector anode circuit, and we feel certain 
that the trouble really lies in the II.F. 
end of the receiver. It would appear that 
high:frequency oscillation is produced as 
the circuits are brought into tune; this 
may be due either to insufficient, screen-
ing, or merely to the fact that attempts 
are being made to attain a greater stage 
magnification than the valve is capable 
of yielding. 
We think it would be advisable to test 

the leak resistance associated with the 

grid circuit of the output valve; it seems 
probable that choking in this circuit gives 
rise to an effect similar to that usually 
described as " motor-boating." 

0000 

External Interference or Internal 
Fault ? 

I am troubled by ass intermittent crackling 
noise from my loud speaker which 
sometimes lasts for as long as ten 
minutes, and then suddenly cease& 
Can you tell nie whether this is due 
to the receiver, to the eliminator, or 
to interference from power circuits? 

H. B. B. 
From the information given we feel 

that it is quite impossible to offer a 
definite opinion, although we are inclined 
to think that the trouble is due to inter-
ference from outside sources. 

It would pinbably be easy enough for 
you to prove whether the eliminator is 
at fault by temporarily substituting a set 
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of batteries, and with this form of supply 
you could ascertain fairly conclusively 
whether there is a fault in the set by 
noting whether the interference persists 
when aerial and earth are removed. 

It may be added that in cases of this 
sort we are always inclined to suspect 
grid biasing batteries, inductive wind-
ings, such as chokes, and more particu-
larly L.F. transformer primaries. 

coos 
An Inevitable Earth. • 

/ am told that when 718ing D.C. mains 
for H. T. supply it is possible to earth 
the receiver through the mains. Will 

• you tell me how this may be done? 
C. S. 

It is inevitable that any set deriving 
its H.T. supply from D.C. mains should 
be earthed, as without exception 
public supply mains are connected to 
earth at the generating station. -There is 
no need for any extra connection, and, 
although the normal earth terminal of the 
receiver is left free there will still be 
an " earth." 

It should be pointed out, however, that 
this form of earthing is not highly effec-
tive, and as a general rule another con-
nection is advised. 

0000 

Free Grid Bias Scheme. 
I am thinkiny bvildiny the "Flat 

Dwellers' A.C. Three," but should 
like to include the scheme of " free" 
grid bias included in- the Foreign 
Listeners' Four." Is there any reason 
why this should not be successful? 

D. R. L. 
As far as the H.F. and output valves 

are concerned, it would be quite easy to 
arrange for free grid bias by inserting re-
sistances in the cathode leads, but it 
would be almost impossible to apply this 
simple method to the detector, which, as 
you will realise, is arranged to work on 
the anode bend principle. 

If you are particularly anxious to pro-
ceed with your scheme, we suggest that 
bias for the detector could best be taken 
from a resistance inserted in some part of 
the circuit where current flow is fairly 
heavy, and not from one of the circuits 
associated only with this valve itsalf. 

ooco 

• Where the Frame Aerial Falls. 
Can it always be assumed that a frame 

aerial sot will be more selective than 
one with an open aerial? I am con-
sidering the design of a new receiver, 
and, in view of the proximity of 

••' Brookman's Park, am wondering 
which form of collector will be the 
morn suitable. J. W. J. 

A good deal depends ou the purpose for 
Which the set is intended. If it is desired 
to receive only the two projected alterna-
tive transmissions from Brookman's Park, 
then it. may be stated definitely that the 
frame will contribute nothing towards real 
over-all selectivity ; both stations are on 
the same site, and its directional proper-
ties will serve no useful purpose. If, or 
thé other hand, the reception of other ant 
more distant stations is needed, it will b 
of the-greatest advantage. 

B 52 
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'Me NEW COS 
stebs 

ahead. 
THE New Cossor is new 

throughout—not merely an 
existing valve modified. It 

has a new — and enormously 
strong — filament. Its construe. 
tion is infinitely more efficient. 
As a result it has set a standard 
of performance which is the envy 
of the industry. 
A high vacuum plays a big part in 
valve performance. Any residue 
of gas left behind during manufac. 
turc will lower its efficiency. This, 
in i urn, means loss in volume— 
poor tone—fewer stations. 
In the new Cossor Valve there is 
used a radical improvement in 
exhaustion which ensures a 
higher degree of vacuum than 
ever before. 
This new High Vacuum process 
is but one of the many features 
of the New Cossor—the valves 
wiih a "punch." The valves 
that will give you more volume 
—sweeter tone—greater range. 
If you have not tried them vet you are 
missing one of the greatest valve develop. 
rnents of recent years. 

Toelay II nder the wonderful High 
VOC11.4.7. Profess (ii net. CO.". 
(1(1.00MM:tit) he scsishic of tots 
left lab...1.n the bull, s, icilteed 

CO practical!, unnreasurtihle ,oti• 
Portons. This is one of the nias,, 
features tehtch make rho NEW 
Cossor she season's most sent, 

gavial salve cleselopincot 

or 

Eight yeast ago Voltes trae coso. 
sainted> use/fit:tent. The aim« 

allavuo, symbolises the CIM01.11C 
of as. left inside the bulb after 

st haul bens seated. 

Six years of unproternent pro. 
ducat a titille En tt {ad', a veer 

much smaller anima. oi air was 
left tu the bulb as shown In 

the 'heroism on the left. 

with a 
wonderful 
High 'Vacuum 

Process! 
.1. C. (.0., re I. Ilig r!'.:tis LOUtICM, 

1353 for " !he Wireless World" are only accepted from firms we believe to be Ilicroughly reliable. 
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BE SURE OF YOUR 
PANEL 

EBONITE IS 
GENUINE 

Tested to 104,000 volts. 

USE THE PRIZE WINNING 

LOW LOSS FORMER. 
LOOK FOR TRADE MARK. 

Write Ior Handbook on Windings and Circuits. Post Free 4d. 
THE BRITISH EBONITE CO., LTD., HARWELL, LONDON, W.7. 

FREE! 
TO CALLERS 
BY POST-6d. 

Our stupendous catalogue, showing all the 
latest and up - to - date Sets, Components, 
Loud Speakers, etc. No enquiries too small. 

HAVE YOU SEEN 
THE NEW 'BROWNIE" 
THREE VALVE SET? 
including Loud Speakers, Valves, Batteries 
and Licence - - - - £12 0 0 

For the Best in Radio 

THE BE/T IN THE WE/T) 
(9 1.15LE STREET, LEICESTER SQUARE. tONDON,W.C.2. 

09)2 ede,5% an,, il,11, ,, ,1›. band, Lenatil. 

SERVICE—OUR KEYNOTE 

OFF WITH THE OLD 
AND 

ON WITH THE NEW 
THE SOVEREIGN CONE KIT. 

Price 3/- complete. 
Why keep to the old ideas? Why spend 
money on unnecessary cradles? Here is the 
New Sovereign Cone Kit which does not need 
a cone cradle. Kit comprises a specially 
prepared COm• paper, a patent spider support 
and a solid ebonite link, complete in an 
attractive envelope with full constructional 
details. Can be made in hour and used 
ith any cone unit to give perfect natural 

reproduction. 13MEOF 
twe Obtainable from your heal Dealer, all Curry 

Radio Flonses braik•hes) or 'rout the 
J. R. WIRELESS Co., Dept. W.W., 6-8, Rosebery Avenue, E.C.1. 

 11111311111.111161.11111Mg 

For Three ence-
r NCLOSE two le. stamps to cover post-

age, etc., and you will receive ner return 
an attractive folder giving you full particulars 
of how to build for yourself a magnificent 
Loud speaker. 

We supply you with a complete Kit (in-
cluding cabinet in parts) and for 55/. you 
can build up a balanced armature cone 
speaker that would in thu ordinary way cast 
£5 or more. 

WATMEL WIRELESS Co., Ltd., 
Imperial Works, High Street, 

EDGWARE, Middx. 
Telepl.nr, : E 1, 'tri' 0333. 

Cen,R, 
tee 

Giant Power Rheostats 
Small in diameter, hut large in 
• apes, is-, this rheostat is con-
structed of heat-resistant material 
throughout. The wire is wound 
on a metal core insulated with 
asbestos. 
C.R.L. Giant Power Rheostats will 
carry s continuous current load 
throughout the entire resistance of 
70 watts at 375° Fahrenheit. 
All units are single hole mounting 
and supplied complete with bake-
lite arrow knob. 
G.R. 002 2 Ohms • • 8/9 
G.R. 006 6 • • 8/9 
G.R. 010 10 .. • • 8/9 
G.R. 030 30 ., • • 8/9 
G.R. 060 60 .,, • • 8/9 
G.R. 150 150 ,. •. 8/9 

-914 G.R. 1.000 1.000 • • 10/6, 
G.R. 400 400 .. • • 8/9 

G.R. 2.000 2.000 • • 10,6 
G.R. 5,900 5,000 • • 11/3 
G.R. 8.000 8,000 , • • 11/3 
Write for the Centrt;lab Circuit 
Booklet and par deniers of Cent ralab 
Modulators, Power Potentiometers 
and Volume Controls. 

The Rothertnel Corporation Ltd. 
24,26, Maddox St., London, W.1. 

Telephone: MAYFAIR 0578 O. 

SUPPLIED IN SIX FINISHES 
Semi-Polished Black Semi-Polished Mahogany 
Highly Polished Black Highly Polished Mahogany 

Matt Cube Surface 
Obtainable from most wireless dealers. 

- 4deerthement of B. R. Paw Co.. Ltd. Station Buildings, scctroÁze 

Mention of " The Wireless World,' when writing to advertisers, will ensure prompt attention. • B54 
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'"-•"GOLTONE" 

NEGROLAC 
(Regd.) 

4/ 

AIRIA 
Do you wish to increase toe effi-
ciency of your receiving sel 25% ? 
Bringin longdistance stations hither-
to unobtainable without the and of 
extra valves? Add volume, clarity 
and selectivity to your set ? This is 
the experience of users of "NEGRO.' 
LAC" Aerial. Your see is capable 
of far better results. Let us send 
you pamphlets giving extracs from 
technical reports, testimonials, and 
full particulars with sample. 
PRICES: Coils of SO ft. 9/-

„ 80 ft. 15 '-
„ 103 ft. 18 - 

"NIEGHOLAC" INDOOR AEFIIAL 
Extraordinarily efficient. Full particulars on request. Prices from 3 
Don't Lorget to see this wonder Aerial at STAND No. 16 at the Manchester Radio Exhibition. 

WHAT USERS SAY. 
Mr. T. E., co D. A. & Co. Mr. J. E. M., Pentre , or. 
Ltd., Dukinfield. Manchester. . Wrexham. writes :-

received. it erlable.1 me to reduce tuas improved my :t-valve set iû 
j,,,,gti, of „,, i u, u,in per cent. All etatlon mime in 

mere selectivity  voi. no+. so much purer, and rertainly 
extra cost.' pp, ReEdt..bt...ined wet;,.....„, they are nearer to one. -

writes :-- R., Crook Kendal. Writes :-Mr. S. H. Ff.„ Trowbridge. 

»Really the IT,llit IS simply mar-
" Tim rental are marvellom, i :CT. 14/jutilrotciZe° tiCAI:1 
end, excellent +-mutts. pte or,"cr limuctt it poesible to get Up thintIt 'irtn splen" 
volume is idereased, aad 
tons improved beyond 
words." 

Writes..... 

more :limo ,eas az° simnlg amazin g* " 
"I think it ig just wonderful—the 

Ataine................ 

ICiiIrrc150dslonû Pt NDLE fON ..=.1 I'Ll'ellt511 12. LT,...'D 

PRICE 

30/-

A GOOD INVESTMENT 
Quickly pays for itself in saving of records, The 
only carrier which ensures true radial tracking. 

Write for full particulars to 

ROBINSON & HANDS ELEC. CO., LTD., 
BARWICK STREET, BIRMINGHAM. 

1•1•11 

WE INVITE YOU 
TO GET IN 
TOUCH WITH 

US. 

The illustration above is the 
Metal Cabinet of the " W.W. 
Kit Set" described in "The 
Wireless World " of Sept. 18th. 

Let Ritherclon's supply the cabinet for your 

set. " RITHO " Metal Cabinets are made by 

the most efficient metal working establish-

ment in the country. Modern plant and 

modern methods enable Rilherdon's to supply 

the highest class of work at moderate prices. 

"Ritho" Eliminator C'DeeR and High Grade Meal 
Cabinets of ercry description in a variety of artistic 
finishes. ScreePing boxes with single or multiple 
compartmenta, containers, etc., etc. 

RITHERDON eic CO., LTD., 
METAL. WORKERS, 

NORTH BRIDGE MILLS, 

BOLTON. 
Tel. 1024. 

WHY BUY FOREIGN VALVES? 
—BRUISH VALVES ARE CHEAPER! 

BRITISH MADE AND GUARANTEED 

Ce..spupli'Ver TihyTpeE.SrTipiess. LATEST-

" A"2.9.cA":TlytIPe.F. L.P. R.C.I f.Bachl 1281 H.F. L.F. R.C.I 5,-Each 
POWER n2e s, _POWER 2±Ettels I 

ALL RING VALVES REPAIRED. Price as follow* 

GRID allei R F. IL'S., WORLD - Z,11.t. COI; 
For any and mt." (D milt Dadnel In, SR RERNED 

ezà", I AN OUTSTANDING 
SUCCESS-

The S.G.2 
SCREENED GRID 

VALVE 
risVeli, 'rested and 
Adopted by all. A Seat. 
dud Valve. Try one. 

2 volts 15/. each. 
only 

From your Dealer 
or Direct-

II.F. R.C. - S 3 

Power Valve - - 6;3 

Screened Grid -1 Ire 

ORIGINAL 
CHARACTERISTICS 
GUARANTEED. 

Lower House Mills, West Bollinzton, Nr. MACCLESFIELD. 
London Agent: E. R. 11101230:i, Ltd., 22, Bartlett's Buitaine$, Holtorp Circus. IS.G.L 
Scottish Agent : Messrs. Bothwell Elec. Co., 64. Etliatoa Stnat. Glasgow. 

555 .4dvertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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MISCELLANEOUS 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in theme 
lolumns is : 

12 words or less, 1'- and id. for every 
additional word. 

Each paragraph is charged separately and name and 
address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
as follows on orders for consecutive insertions, provided a 
contrant is 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 °dices 
19, Hertford Street, Coventry; Guildhall Buildings, 
Navigation Street, Birmingham; 280, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, CI. 

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. 

The proprietors retain the right to refuse or withdraw 
advertisements at their discretion. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made - payable to ILIFFE 
S4 SONS Ltd., and crossed . - Notes being, 
untraceable if lost in transit sborld not be sent as 
remittances.  

All letters relating to advertisements should quote the ! 
number which is printed at the end of each advertisement,1 
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 lid, to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which intist include the 
words Box coo, c/o " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should he addressed No. coo, c/u " The Wireless World." 
Dorset House. Tudor Street, London, P.C.,. 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 the Deposit System is recommended, 
and the envelope should be clearly marked "Deposit 
Department." 

DEE- DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfect safety by availing themselves of our 
Deposit Si/stein. If the money be deposited with " The 
Wireless World," both parties are advised of its receipt. 
The tiine allowed for decision is three days, counting 

from receipt of goods, after which period, if buyer 
decides not to retain goods, they must be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs us to return 
amount to depositor. Carriage is paid by the buyer, 
but in the eves,' 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 
dantage in transit. for which we take no responsibility. For 
all trailsactions up to Eso, a deposit fee of ij- is charged ; on 
transactions over £lo and under f;so, the fer is 2,1, ; tiver 
ao, 5/ .-. All deposit 'natters are dealt wills at Dorset 
House, Tudor Street, London, E.C.4, and cheques. and 
money orders should be made payable to Iliffe tit Sons 

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 this price which he requires the 
amount of royalty customarily paid by manufacturers. 

If the purchaser is satisfied with his purchase, the sum 
realised will he forwarded to the seller, less the amount 
due in respect of royalties, which amount will he paid by 
" The Wireless World " to the owners of the patents 
muteness', and a certificate will be handed on to thei 
pureletser oh the set. 

SPECIAL NOTE.-Readers who reply to advertisements! 
and receive na 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. 

WAVE TRAP 
for the new Regional Scums 

A highly eip dent instrument. 10,6 each 

B, & J. WIRELESS CO., 
2, Athelstane Mews, N.4. 

rchway reses 

SUPER-MICROPHONES 
Na-, hi dily sen-itivv. made lat. 4 iple. vait 
improvement riser all other type.. pii•k 11P Will` 

wOrd., front a ilistiing, id sevura yards, also 
,trongly amplify and transmit speech :out 
lnueic over a distance, through Loud-speaker 
or leradjaralce. Splendid instiuments for 
making - Delman idiom. Doe f-o id. Lomb 
speeking Telephone, ATI/1 11111tellnent, lh ros,rh 
boodsepeakm. Amplifier tor sl,5 idol or 
Sete. Elecirie sound Detector, Experime,,t ,. 

40, r, Mic rophone or equal sensitiveness known; each 
iiistrumv at finely block enamelled and fitted with a ggti 
lilt. silk ,ormecting cord. Dropatehed by Pad,  

SPECIAL M1CROPOONE TRANSFORMER 
fin. emireeti•ig S iperstrlieroplione to Hash° Deed- 61 

P . Memos, deu rpisiker. \ "al ve sit, or Valve ; 

SMALL 10 OHMS EARPIECE 
for use with Sopersilirropleme very .,:iielent DEAF 
AID, or Delectaphone, et,: thin 3ft. »Ilk connecting et 
cold fitted; light detachable headband .. fg;_ 

!Pull Directions for i.e., er Soper irrophone for 
bIfINN purposes roof Diagrams nf re”tfertéola free. 

The MIDGETPHONE 
(2,000 or 4,1100 ohms). 

A wonderful mini:nun, Wireless 
Receiver whieh im I, in volume 
sod purity of reproduction the not 
\Aimless Iroailphozies loom. Pits 
every liar large or niait, pei feelly. 
and does away altogether with the 
discomforts of large Naphtha, and 

bands. 
NO Headband, NO Headsets. 

NO Hot and Painful Ears. 
Splendid volume or •,iionil from any 
rrygtal Set. Wonderful reproduction 
from Valve Sete. A little scientilic 
instrument. Wire attachment tits imer 
car. 

Also made in 1.0 Ohms resistance tor 
we with the SUPER-MICROPAONE 
as a hiehly efficient DEAF AID. 

Earls Male gplione ho no wish 1 A im 
is thin li it. eilk connecion A. .M..1 %II 

FREDK. ADOLPH, Actual Maker, 'Phone: 
27, Fitzroy Street, London, W.I. wineeni 

"THERE IS A WHALE OF DIFFERENCE" 

APPLEBY'S 
THE ORIGINATORS OF RADIO mew, 

PART EXCHANGE Pediment» S•l23 (3Uaul• 

For Particulars see Miscellaneous Advertisements, 
CHAPEL ST., LONDON, N.W.1 
OPEN TILL 7 P.M. S T. I P.M. 

Mention of " The Wireless 

rIlieirrIrrevani 
cLARosTAT 

DUCED PRICES/ 
S 10e) woe 9'6 
VOLUME. 8'6 r6 
POWER TYPES.4e154 13'6 
FREE -:...,P,eeafee,:gefseele 

types mains appar...dus 

World." when writing to 

RECEIVERS FOR SALE. 

scmorzsIgiu:tisad.tuetis?â,envrntdeprPtiene'llaeO(,ii( 
Q.VALVE All-wave Receiver, latest tree. now[E01•2116741 
tJ perfect; £4.--V. Taylor, 57, Studley Rd., Stork 

Loudon. [0274 

R FxneivEns for Sale.-perteble 5-valve, cult ere's) 
type, ssomplete, as new, perfect; £9/17/6.-N 

Taylor. 57, Studley ltd., Stockwell, London. [0323 

BURNDEPT 7.valve Superliet, 1926-27, £15; Burn-
slept Ethogrand 5-valve, £15; Burndept Etho 

phone I V, £7; :Marconi amplifier for V2, 35/-.-James 
See« and Co., Radio Engineers. Dunfermline. [0320 

MEW All-Wave Four, with ailditnmal loose oupled 
J- 1 tuned am ia l circuit se in regional receiver, oak 
cabinet, stlin. panel, 3 Cylduil variable eon lit'llS1`1,, 
Ormond dials, 2 Sifam milliameters fitted f 11 panel, 
0.5 tu.a. and 0.50 mat., complete with Bers -tilt eons 
and valves, brand new and a really fine set; what oilers?? 
-Box 3386, cío The if irelees W orld.  

A 1.1, Illtitish Six, in perfect. condition. oak Cabinel, 

rulliplete with valves and king and 'bort wave-
length seis of coils, royalties paid, wonderli.l range, 
power and tone quality, highly selective witliout loss 
01 tone; a bargain at £25.-Box 3385, es, i he 
Wireless World 

DORTABLE Wireless Set; .68.-Greatres, 34[.6585(5, 

non parents, exeellent le-tilt', Stew; £17 iitelin 
in valv t-g er.-BA.LiZXEL , London, W.C.1. 

lieureS Rd., Golden Green. London. 1[66660465 

A .C. 31;iing 3svalve Receiver, ...instructed trout beet 

NEW °seam Music Magnet Kit, complete, un-
opened ; £7 /10; sent c.o.t1. ii required.-Box 

3459, e; o The Wireless World. 

ECOP HONE Model 8800 8-valve Ruptl,6rh6e0t3 . VI .Set, eomplete with valves, frame aerial. leading 

roils, list H.T. batteries, aeentatilat,e, 
lousi-speaker, set just overhauled apbpoy inmtmateisiz.Lmig c,ost. 
£80, what offers? Inspection by  
Kett, 22, lark Hill, 2shing. W.5. [6601 

11 O LLS Celydon Popular Portaide, Pentcde ino(1,1, 
new last June. spare asteumulator, new high 

tension, perfect condition; £14, or near offer.-3458, 
ss:o The W ircteau DecId. [6602 

McM1CHAEL Super Screened 4-valve Portable Re. 
ceiver, quite new, perfect condition; cost 39 

guineas, best offer accepted-NM. 13136B. London. 

G .E.C. D e Luxe 4-valve SSce,t, 2 power viilv.s,IN615a9:. coniplione .moving coil speaker, in oak cabinet, 

all leads two 6-volt accumulators, compleb, £25, 
Ormond De Luye 5-valve portable. £12/10; Marconi-

:it Niches, 144, Great Portland Sit.. W.I. 
phone 2-valve receiver and ampl ter. £3, 19 ri.-1n5e9c6 

ZOLODYNE., eomplete in mahogany cace, Minim 
AA'. Chinni:1 t ur, ion C12 speak,..,-. Ella 

inittery ehurger, new livide 6.volt accumuketer, cte.; 
£15 tho lot, would sell sepanstelys-W., 16, 1.65a1(19es 
mar Av. Mansions. Fulham, S.W.4 

,....'-VALVE Portable Big Be,, imperial, guaros-Leed as 
tff new; £10/10, balgain; money bark if not nails. 
Md.-Featherstone, 20, Chatsworth Gardens, Aeton. 
W.3. 

-v.vE McMichael Supersonic Receiver, all Lw6a5v8 
m  e. .lengths, 16-2,000 metres, on tond-speaker, com. 

pletc coils, valves I Pentode last stage), and special 
frame aerial; bargain, £10.- llarris, Eastslon Star. 
eross. 6 

ØSHAM Music. hlagnet, complete with stabineta5n8se , 
valves; £5.- lwarney, 156, Ilurlingham Rd. Fill 

ham, S.W.6. 165131 

BuuNDEET Portable Screened Four;  ma£25/12 -6, take £14; carriage paid; perfect cur 
<Minn. slightly shop suiled.-Box 3379, c, o Tin in., 
tenu World. [656 

BURGOYNE 5-taisn Portable Receiver, as new, ni 
used. batteries; cost 19 guineas, accept 12 guinea 

or near offer for innnediate sale.-Apply Wakenuti, 12. 
Broadhurst Gardens, N.W.6; or 'Phone: Hampstet 
7271, sitter 6 pan. [66; 

MARCONI 5-valve Set (model 51), with liC. mat 
't, eemplete with vols-us, practieally new, [as 

feet; cost over £30, asteept £12.-Woodley, 58, Mee 
side, Lonslou, E.C. 'Phone: Car 1307. [66 

1DHILIPS 3v. All Mains, A.C. 240v.. £23, sel £1 
Ru -e Kellog moving coil loud-speakei, A. 

240v.. £40, sell £25.-Saul, 8, Ansslell Rt., S. Lytle 
St. Aimee. [64 

SIM MOM/3 BROS., Receivers constructed te y. 
own or any published design; also repairs. 

Cone ructions, and modernisalicum at reed« 
charges; best materials and workmanship guarante 
numerous testimoniale; quotations free.-Addr 
Shircland flot.. S meth wick. (5 

1\if A filN11010ENT 30 Guinea Portable, McMielsael 
cese model; £17!lo, or nearest offer. -Downie. V 

Park, Reston, Retwiekshiie. IE 

ad7..ertisers. will ensure Crombt attention. ng 
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Receivers for Sale.—Contd. 

E POCIL 
"¡POCK 

-RPOCIt Moving Coil Speakers (Beatty Imitate the 
-1-S Results of all Receivers from 2 valves upwards. 

S
[6020 

CIENTIE1C DEVELOPMENT Co., 51, Fishergate, 
Preston. 

W E Oiler You the Following Inducements ln Pur-
chase Your New Receiver or Other Apparetta 

From III 3. 
TiMRSTLY.. Unbiased advice. The prine.pal of the 
1' firm ha, twenty years professional wireless expe-
rience, having been at the Oovernment, Experimental 
Stations in 1910. He has been manager for the Stet-
ling Telephone Co., radio expert to the G.E.G., and 
Chairman of the Technical Committee of the National 
AshOeiaton st Radio Manufacturers. His ad vice has 
saved our clients many thousands of pounds, for, as 
everybody knows, there is no hobby on which more 
money is wasted on useless apparatus by the un-
initiated. 

SECONDLY.-Wo tico your old apparatus in part 
exchange for new. as we have means of disposing 

or much that tho ordinary man finds it difficult or 
impossible to sell; send us a list of your old apparatus, 
or better still seed us the apparatus, and state your 
new requirement; we will then make our offer for 
your goods, and if you do not approve, which is un-
likely, we will return the parcel, carriage paid. 

Yon are in Doubt as to the Make of Receiver or 
Oth,r Apparatus you should Purchatte, write to us 

and we will advise you; we have no leaning towards 
any particular maker, and will tell you the particular 
instrument you should buy for your purpose. 
SCIENTIFIO DEVELOPMENT Co., 51, Fishergate. 

Preston. Tel. : 1364. [0226 

READ and MORRIS, Ltd., 

/TIRE alains Pioneers, who in 1925 equipped the 
leapitals with mains sets. 

STILL Supreme in all 31ains work. 

T OW Tension A.C. Eliminators Permanently Replay-
, flag Batteries; now only £5/15. 

THE Original Elect slytic Condensers as need in 
above. 2,000 only 13/-, including postage. 

m OVING Coil Speakers. 

A LL Mains Power Units, 

13 AM: AINS. wetted-hand. 

1back' of Wariogsl, ('/IxdfAiSteasttS!''''"e St ([646:4 

PORTABLE 4-valve S.G., used one week only; bar-
gain. £1a.-8. Gleitavon Rd., E.15. [6722 

0tram Musie-Magnet, new; buying all-electrie; 
1.-11 £7;10. 
A TI.a.s A.C. Eli ttt i t inter, 200-250, 60-90-120v., full 

conilpete with Philips vulve, knartinteed as 
new; £313 ,6. A.C. Chaucer Blew), metal rectifier, chargers 2-4•6v. 

at 0.08 to 1 tulip., 200 to 250v., complete in metal 
'ase; £11.5. , -(Sews-Il, Arlaw Slit.. C•roft, Leioester. 16711 

MARCONIPIIONE Public Speech nod afivit• Ampli-
tier. tantipleto with microphone and hatteriee, 

itew; °Item-Dyer, Cotswold Farm, Clime aster. 
[6706 

rt.E.C. 8-valve Superliet, I,.F., side recently modern, 
il, new tninsfortners nitd elinke output fitted. 

•entticte with new valves, brondesist and king wave coils 
nil oiteillaters and frame stcrial, in perfeet order; offers. 
-Box 3475. ido The Wirelene World. r6104 

£.9.1{CONIPHONE 82 8-valve Superhet, complete with 
1.1 *valves unid GAL, present list price £64, excellent 
edit loti; will accept £30.-A. Li S. MeDougle, Ii[ii6ir6am6 

onse. IMMIntrejt, Northm uberland. 9 owyssrt Lowis 7-8-1.81,0 perli et, in soh(' 

• mahogany ealtinet, with ineiliam told long wave 
rug in conplera, 6 valtes, folding frame ;atrial, opera-
n lmoklet; first £10 secures lot.-Walker, 159. 
tripesi Rd., Dewsbury Rd., Leeds. [6692 
LL Mains Rodin Gramophone Moving Coil Speaker. 

1,erfeet reproduction, attrautive wellImilt cabinet; 
• co-t north mere; mni evenings.-18, Amherst Av., 
st Ealing. 'Phone, 1/u hog 6093. [6689 
-VALVE American Saperliet, 1,1 Silv,••• Marshall, in 
mahogany pedestal cabinet, D.O. eliminator, Mag-

OX moving coil speaker, and electric: ernmenhone, 
amplifier, in mahogany pedestal cabinet; bargain.-

&niftier, 19, Ilanover Termer) Mews, Regent's Park. 
g.l. [6685 
*cafICHAEL Super Ranee Portable Four, one 
math old, 25 stations gitaranteed; demonstration 

lags: with turntable; £18.-COppin. Sylva Court, 
lee Heath. [6682 
ITIONAL 5-salve Portable, everything complete sts 
new; sacrifice. £8 ,15.-Write first, W. A. Searle. 
Robinson Rd., -London, P,2. [6669 
RTAILLE, suitcase type, 6-valve supersonic het, a 
most efficient rind economical set, guaranteed to 
re USA., Mallard valves, Blue Spot tattle, slow 
m dials, spare acrumalatOr, not an orditiarY Port-
but a most remarkable set, made up by expert 

fit-os of cost; £13.-6, Lancaster l'ark Rd., Harro-
(6664 

TO THE FORE! 

7 Advertisements for " The IVire ess 

The first serviceable dry cell 
was made by Hellesens over 
forty years ago, in 1887. Since 
then Hellesens have made dry 
cells exclusively, nothing else at 
all. 
As a natural result, the 

Hellesens Dry Battery is the best 
the world produces. 

Expert and amateur alike agree 
that it is real economy to pay the 
slightly higher initial cost of a 
Hellesen, because it lasts so much 
longer. They will also tell you 
that it pays handsomely to buy 
a double or treble capacity 
Hellesen, since the increased 
capacity is much greater, in pro-
portion, than the increased price. 
(E.g.—Standard capacity 60-

volt WIRIN costs 10/6; the 
60-volt KOLIN, giving three 
times the capacity, costs only 
19 a saving of 12 6.) 
Ask your dealer, then, for a 

Hellesen, and be assured that you 
are getting the best and the most 
economical H.T. battery obtain-
able. 

PRICES 

Standard Capacity. 
" Wiray " u, volt Grid Bias Type 

irin " no volt H.T. Type..10f6 
" irup" ro) volt 11.T. Type..18,-
"Wisel" 1.13 volt 11.T. Type 20!. 

Treble Capacity. 
"Kohn" a., volt II.T. Type 
Kolup" volt H.T. Type. .32/6 

Your Dealer Sells Them. 

A. 11 

tiNes 
NULISEN DRY BATTERIES, 

ILICTMSAL MEASURING INSTRUMENTS, 
PIXTMET MICA ...PAPER CONIES t  

HANOI-AMPS. TORSNES. ETC. 

HUNT, CROYDON, SOR..ali.Y. 

" are only accepted from 

Receivers for Sale. - Contd. 
Q-virxE B.C. Set, with 3 new Triotrou valve», 

An:plant £1'1 cone, 17:6, :ot new.-T. .1. 
WiLon, Arlderley $t.. >Mae Laite, Liverpool. [6609 

e-4-VALVE Receiver, latest all wave; £4/41 oak. 
143. Beedell Av., Westcliff. [6653 

30 / !dullard Master 3 Star Kit, complete. with 
/ - baseboard, and all components, 

genuine bargain !-Frost, 54, Clerkenwell Rd., E.C.1. 
[6665 

'DYE 3-valve All-mains Reee1ver. 200.250 volts A.C.. 
• 40-100 cycles, shop soiled only; usual price 
I c25/10, our price £22110; your old set taken in part 
1:tt,,Yttarither.d. -The Radio Exehange. Treville St.. Ply-

[6700 

BATTERIES. 
117 ET SIT. Re placements.-Saes (capped or ne. 
VT capped), highest grade, - No. 1. 10d. per dint; No. 

2. 1/9 per dos.-See below. 
r/iNcs.-Ilest, quality (wired). No. 1. 8d. per doz.: 
4U No. 2, 9d. per dog.; orders valued 5/• carriage 
paid. otherwise 6d. for postage.-British Battery Co.. 
Clarendon Rd.. Watford, netts. (0 258 

¡IT. Batteries.- Parts per dozen, jars. No. 1, 
21/:x1":2 square, 1/3; No. 2, 1/6; zines. No. 1, 

toil.; No. 2, 11,1.; saure. No. I. 1/2 dezen; No. 2, 
1.9; terminals, 8,1.. 10d.; dozen cells (18 volts), com-
pleto  bands and electrolyte, No. 1, 4,1; No. 2. 
5/.•. post 9(1.; high efficiency, long life, sell charging, 
upkeep small; send 6d. for sample unit; illustrated 
booklet tree, carriage free orders to.; write for free 
list. wireless bargains: trade supplied.-W. Taylor, 57. 
Studley ltd.. St rush well, London. [0039 

QTAlt T the Season Well.- A wet. II.T. battery is 
S.7 within your reach now; take advantage of our 
astmunling price reductions due to clearance of surplus 
stock; we offer flue following job lines: -porotts pot 
cells. 3/- dozen; No. 1 sae cell,. 219 dozen; elertrolyte 
oil, 64. bottle; electrolyte pnwder, large size 9t1., 
set1e5a5i1er sizes Orl. and 4d.; earrIage extra.-Pearson Bros.. 
32. Cawtior St., Poplar, London,'Phone  E.14. : East 

(6279 

(2.11E13. Accumulator Hire and Maintenance Service 
15 mile radius).-98, Cherry Orchard Rd., Croy-

don. [6374 

"PENTODE lisers.-Write for details of new size self-
1 charging wet battery; 20.000 milliamps, 6d. per 
volt; illuetrated catalogue giving data, post free-U. 
Taylor, 57, Stiolley ltd.. Stockwell, Lundon. (0273 

LT. Accumulator Service and Charging, including 
free collection and delivery, covering: Poplar, 

w llo, Stratford. Plaistow, elet Ham, Barking. We,t 
Forest Cate, Ilford, Chadwell Heath, ltomford, 

Doped:ant, Iteeontree, Leyton, \Valtharnstow, Wm:steed, 
and \Vocalic:Id: also H.T. sel vire fonn I •• per woek. 
cotering ahoy» distriets, auttl any part Greater London.--
Writo tor particulars, Pearson Bree., 32, Cavilar 
poplar, London. 'Phone: East 6155. [6471 

.1 ,CII)la 6-12 volts 30-60 amps. Car Accumulator, 
-cd ctioellent condition; cost £5, bargain, 26/..- 22 P , 
oreliester Sq., W.2. 
P001 [6643 

E POCH.—Watch Epoch growl 
[6 021 

., 
Q.60 Volt W.D.10 Type Accumulator, in crtites,110112ed1 

I filthy Waged, in use 6 months; £3.-52. titan-
ley 11.1., Ifoniedew. [6672 

XIDE 11.T. 300 volts, in eo volt crates, fully 
1.d charged, perfect condition; 15/- per crate.-Thounta, 
6. Northolme ltd., Highbury, N,5. [6662 

CHARGERS AND ELIMINATORS. 
T-VKTALITIV Electrode Strips for 11.T. Redifiers, 

set of 8, 1/-.-1-7, alton St., West Norwood, S.E.27. 
suitable for AC mains eliminators; 2d. ear:01.300r D e 

VORTEXION Transformers, chokes, etc., wound to 
:my speeilleation; write or 'phone for quotation; 

best quality emnponenta only.--Vortexion, 72, Merton 
lid., Wimbledon, S.W.19. Tel.: Wimbledon 2814. 

[0319 
plIILIPSON'S Safety High Tension Battery Mimi-

PLIILIPSON'S Safety Eliminators Give Consistent 
Results. 

P111112. , .11:,SonOtNiis'S. Safety Eliminators are Guaranteed for 

PITILIPSON'S Safety Eliminators are Bold on 7 
Days' Approval. 

P1IILIPSON'S Safety Eliminators are Doused in Art 
Enamelled Metal Boxes, fitted with 12ft. Of flex 

and a Bakelite plug, and aro constructed from the 
very best material throughout. PIIILIP5ON''S Safety Eliminators are the Cheapest 
1  to Install, atol the cheapest to run; prices: 
Model A.O.5. £4/17/6; A.0.7, £311716; complete 
with full wave rectifiers; model D.0.4., 37/6; D.C.5, 
45/, 
eeltllILIPSON'S Safety Eliminators are Described and 

Illustrated in our Bnoklet " Radio Power." Have 
you had your copy?-Write to-day to PIIILIPSON'S and Co., Lid.. Radio Eugineers, Ashley 

Bridge, Bolton. 'Phone: 2036. 'Grams: Safety, 
Bolton. Est. over 50 years. 10318 

firms we believe to be thoroughly reliable. 
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BEAUTIFY 

A good Set deserves a handsome 
£3' cabinet and a distinctive panel. 
But if you put your components 
behind u Resiston Panel you will 
be more than beautifying your 
Set—you will be insuring your-
self against those panel defects 
which so seriously mar reception. 
A Resiston Panel is the trust-
worthy foundation your Set 
deserves. If your Radio Dealer does 
not stock, write to the Makers:— 

AMEBIC:AN HARD RUBBER CO. 
(Britain) LTD., 

13a, Fore Street, London, E.C.2. 

with a 

1 
" THE PANEL BEAUTIFUL" 

lie 1017 

13u i 1(1 
this Speaker 
in two minutes' 

Just mount the Loudspeaker 
Unit in this W.B. Chassis. 
That's all you have to do. 
Now you have a Speaker 
which gives full volume and 
sweet tone. The complete 
Speaker costs only 23/, 

W.R.Chasçis (any Unitwillfit) 
10/6 compleAtwneithuconze la:1e6.fittinge. 

Whiteley Boneham & Co. Ltd., 
NOTT1N0HANI ROAD, MANSFIELD, NOT7s. 
.7',EPhos, Maattfo'Ll 762. TItyrrtins: Whifebor, 

London Office t 21. Bartlett'. Buildings, Holborn 
circus, 8.0.4. Telephone: Central 666n. 

Chargers and Eliminators.—Contd. 

TRANSI'ORMERS and Chokes for Battery Elimina-
tors, and tor all wireless purposes, receiving or 

transmitting; enquiries invited.—Chester Bros., 244. 
Dalston Lam% London, E.8. (6138 

AI'LAS Eliminators, D.C. £111716, A.C. £311716; 
Ntisper trickle ehargers, 29/6. 'Phone Gerrard 

6268 fur demonsfration.—Greatreg and Cu., 184, 
lf,gmt 5t,, Lund.m. [6451 

TAN-TALI:TM and Lionium for A.0. Rectifiers; make 
op your own inexpensive chargers; blue print,. 

for II.T. titi L.T. 1 /- each ; Lionium elect' odes fitted 
with teimina]s. 2:3 imips and 5-8 iimp..--131achwell's 
Metallurgical Works, Ltd., Speko ltd. Works. tiarston, 
Liverpool. 'Phone: (iurston 980 12 lines). [6282 

30/--ye-Eimc,i!,c,meic.coenlitinsationr„iik,,ittraln22fortmoeltrs, 
ehoke, resistunee fur 66 volts tapping, 3 condensers 
1500 volt test), valve holder, and valve •, 304 complete, 
vort iage paid; guaranteed: state voltage.—Fel-Ectrin 
Radio, 56. Garden St., Sheffield, 16505 

VAL•LEY A.C. Charger. type 2,500.1 (LT. and 
with variable resistance, in perfect order; 

£3/10.—Ifirkhead, Rosslyn, Quarry Hills Rd., Wath-
on-Dearne, near Rotherham. (6615 

11741'0CM 

17;1PC/011. 
.11.4 
VPOCFL—Something new in trickle chargers. 

1141A POCII. 

IilP0(711.—See the marvellous new ranee of trickle 
-4 chargers. [6458 

QM% AGE'S Specialise in Wireless Power from the 
1...7 NI,. ins; reliable apparatus at reasonable prices. 
SAVACE'.3 Transformer Laminations and Bakelite 

Bobbins; intruding home constructors should 
write for list.. 
QAVAITE'S Reliable Smoothing Condensers, 1,000 
• volts D.C. te.t, 2-mid., 3/-; 4-mfd.. 5/3; 500 
volts D.C. test, 1-n id., 1/6; 2-mfd.. 2/3; 4-mfil.. 319. 
SA vAGE.8 Super Smile( hing and Ouput Chokes, 

many types available: write for list. 
QAVAGE'S Mains Transformers for Westinghouse 

Rcelitiers, 111%4, 18/6; A.3, 17/-; A.4, 20/ -. 
QAVAGE'S Mains Transformer for Westinghouse 

11.1.4 1mit, with additional winding 4 volt. 3 
isions., 23/ , 
QAVACE'S Mains Transformer V.T.31, 200-0-200 
17 volts 60 in/amps., 2+2 volts 2 amps.. 2+2 volts 
3 amps., 28/... 
Q AV AG E'S Main: Transformer B.T.3. 500-0-500 
• volts 120 in/amps., two winding. each, 3.75+3.75 
volt s 3 amps., 3+3 volts 3 mops., 51 / 

AV AGE'S Mains Transformers and Power Chokes 
aro Carefully snd Individually Constructed from 

first class materials, with an exceptionally generous 
margin or safety. 
sjAVAGE. 146, Bishopsgate, London, E.C.2. 'Phone; 
• -7 Ilishopsgate 6998. 

FOR Your Permanent Satisfaction Use C.E1.6C4.(.0/6. 
Eliminators. CUT Out Battery Troubles. 

END All Set Noises 

COME to I's fur Safety. 

ORDERS In Strict Rotation. 

C .E.C.O. Elin:inators Incorporate 

WESTINGHOUSE Metal Reel ifiers.—Wrile 
Breaths:vs, House, South St., Rornford, Essex. 

Tel.: 80. 
2  , 0.:MILLIAMP Model; 75/ 

[6721 

WESTINGHOUSE Metal %tiller, AS, as brand 
T new; 18 / 6. —K Mg, 117, Thimblomill 

wieg. [6707 

RRCTIFIE12S.—Two 13.T.11. input, 200-260 volts, 
50 periods, complete valves, fuse, crystalline curer. 

1 output, 200 volts, 100 milli:naps, £3/5; 1 output. 
200 volts, 50 milli:imps, £2/5, guaranteed perfect..-. 
Bra mho II, 53, Bra rPlon SI.. Birmingham. 6 6 

W EST1bIGHOUSE Metal Reetifier, ILT.I. new, 
E2/18: Ferranti transformer, mains, 220-230 

volts. type E.M.1, new, 28/•: for use with 11.T.1.-. 
Wright, 13, Ealdhatii Sq., Eltham, London. [6681 

MIDI-SWAN Valve Charger, input 100-250r. A.C.. 
-EA chat ges 2-, 4. or 6-volt accumulators at 2 amp., 
£2; 6-vo] I. 40 A.A.111. Exide aecumnlator, almost now, 
perfect. 301-; 4 L.S.5As, 12/- each; DRS. D.11.5B. 
5/- each; 6 Sterling non pong 5!..—" Whyte 
hur.t, - Woodland Drive, Watford, Berta. 16677 

REGEUTONE Eliminator. model 8.C.-W.1.A.. 200- 
253 A.C.. 3 MT.+ tappings (2 variable and 1 

fixed). 160 volts output, 30 milliamp, screen grid 
mutin-l: price £5. cost £7112/6 few weeks ago; charm. 
ing to A.C. vulves.—Write 115, Southwood m Rd..(6N6e7wi 

. S.E.9. 

1RCONIPHONE D.C.2 Eliminator; list £4/2/6, 
will accept £2/15 quick sale; output 50 m.A.— 

Greet:wend. 57. Claremont Rd., Stockport. (6667 

Mention of " The Wireless World,' when writing to advertisers. will ensure 

H.T. BATTERIES. 

USE 

........................ 

EVERY TIME 
AND ALL THE TIME. 

STANDARD 

60 Volt 8/. 105 Volt 1316 

POWER 

60 Volt 10/3 105 Volt 16/6 

Apply to your Wireless Dealer 
or diced to :— 

F. L. LESINGHAN1, 
13, Victoria St, LONDON, S.W .1 

BABY JUNIOR 

2'" 2/4 
BABY 

3" - 2/6 
STA N DAP D 

" - 29 
In Black or •.o. 

"ISO" 
DIALS 
" Lio" Diais have ti ii. finite 
grip. They do not slip. 

Model 1.K. 

In TlInek ou S 

HAW&Co.w. 
20. CHEAPSIDE, 
London, S.O.S. 

Sole DWI ihutoref 
l'o.luct,. 

Conti lJn11,.., Trons-
fontivro, choke, 

Triekii 
Chargers, Elimin-
ator, etc. 

tromet attention. 
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Chargers and Eliminators.—Contd. 

y •W• Battery Charger, complete with switehla.,.ard. 
100 volts, A.C.: £2.-Bennett, Plough Yard. 

,St. Alrlatee., Oxford. [6651 

,A .C. (arimplete Mains Equipment, separate WT. an.1 L.T. supply for L.S.5As (400v. 100m.A.i. A U. 
!valves, and low voltage moving coil or accumulatdr ; 
£12, or offer; after 8.-71, Burbago Rd., Hei Ise 
1.1E.24. [6948 

CABINETS. 
A RTCRAFT Radio Cabinets are Britain'. Best 

Value. [0313 

1DIGBY'S Cabinets.-Table models solid oak and 
mahogany .' from 11/6 to 71/, 1DIGET'S Cabinets, fitted with Radian or Reeiston 
ebonite if required. 

Cabinets.-Itedestal model, with separate 
1-m--• batty., y compartment; from 56/• to £12. 

Cabitiets Made to Customers' own Designs. 

Cribinetsr-Write for new 16-page art 
catalogne. -F. Dighy, 9, The Oval, Hackney 
'Phone: Bishopegate 8458. [0128 

A ItTCRAFT Radio Cabinets; Britain's best value; 
lowest prices consistent with highest quality; 

illustrated list free from actual manufacturers.-Art-
R•raft Co.. 156, Cherry Orchard Rd., Croydon. 'Phone: 
Croydon 1981. [0040 

: CABINETS, liand niahogaur 
finished 7/6; unpolished 5/6; oval front. 10/,,in. 

x61Áin., 6,1 estra; baseboard, 6d.• carriage free.-F. 
, W. Ramsey, 63. Shaftesbury St., andon. N.1. Clerk-
• enwell 71311. (6145 

,a AVE Radio Cabinets are Britain's Best 
t. Value. (0309 

QUPPLIERS of " The Wireless World" Cabinets.-
Meta l cabinets for the new Kilo-mug Four, 

H %Wireless World" Reeord Three (suppliers of " 9111, 
Wireless World " ea bi netq. and " Wirelete- World " 
kit sets, earl, compartment soldered and eleerritall/' 
gelled with brass gauze, 2 polished copper screens for 
8.1E. salves, complete with oak base, exqui›ite Jacobean 

ternis, cash with order; priee 57/6; prices for 
:any type of copper screening boxes or screens on (mph-

and Wooltendean Sheet Metal Worker, 
[6253 

A ICECII A FT Radio Cabinets are Britain's Bat: Value. [0310 

K AcValinebiiit:etthe ti  kingdom ;gr ts to rig= corfeat!iedveestteril-
s at prices 50% lower than elsewhere; quotations 

or speck, lis by return; delivery at short, notice guaram 
god alrlshig coil, portable, baffle, Vignette. radio-
:rains, electric, pick-ups. television. etc. : illustrated 
st s free.- 11. Kay, Wireless Cabinet Manulacturer. 
"fount Pleasant ltd., London, N.17. 'Phone: Wal-
liainstow 1626. [6461 

RTCRAFT Radio Cabinets are Britain's Boatn. value. (0311 

?MIMED Oak Cabinets. Milliard Orgola, 15!.; •  Miii-
lar.] Orgola Senior, 23/6; Brookman's Three, 15:-; 

dal made end French polished, rubber feet; carriage 
:Id; lists free-Gilbert, Cabinet Maker, Swindon. 

[6477 
jlNES'r American Types. astonishing value, special 

offer oak cabinets, hinged lid, baseboard. highly 
habed, lake 12in. x 6in. panel; sample, carriage paid. 
6: track.; diseounts for quantities.-alag-Itadio, 112. 
tenon,: Lane Bi rosin gluint 
OUD-SPEAKF.R Cabinets extraordinary otter, Slit oak 

cabinsts, hen home frei front, highly polished, 
n. square. 6in. deep, finished moulding, take all 
inary units; sample, carriage said, 6/6; trade <ho-
ots for qnantities.-Mag-ltadio. 112, Warstone Lane 
minghain. [2666 

POCH 

POOR. 

:»OCII Cabinet* kir Moving Coil Speakers. 
(6023 

pun)imEss WORLD" Metal Cabinets, finest valise 
offered; new Kilo Mug and Record III, with 

base, 45/-; cabinet for Wireless World " kit, 
*led as above, 35/-. See advert. under Coils.-Stott. 

[6540 
UD-SPEAK ER Cabinets. 13in. sitiare 6qiin. deep, 
highly polished oak, with fret front, covered with 
try w 6/-; carriage pairt-The Cabinet Co.. 138, 
Rt.. E.1. [6716 

COILS, TRANSFORMERS, ETC. 
10-011M Decoupl lug tirai-tances for " Wirele-s 
World" Circuits; 1/6 emit, post free. -Groves 
ers, St. Mary's Place, Shrewsbury. [6232 

(1-011MS Devoupling Resist ances for New it jis, 
V king Four. foreign Listeners' Prior, and all 
iless World " circuits, hand made and tested in 
vn workshops; improved model wound with Cr',. 
is wire, 1/6 each, post tree-Graves Bros., St. 
I Place, Shrewsbury. 
1 Fact that Our Decoupling Resistances are Used 
" Wireless World " circuits is a Proof of Their 
Improved model now available.- Groves Br,. 
VES BROS.' Decoupling Resistances are Oh. 
'loable from Most Factors and Dealers, but if 
faculty send direct to above address. (6305 

e Advertisements for " The Wireless 

e 

THE 

1930 

WHITE SPOT CHASSIS 
is fitted with a fabric 
suspended cone which 
gives a marked improve-

ment in tone. 

The Popular Model 16/-
and 

The Super Model 18/6 
are now supplied to 
take the following units: 

BROWN VEE MOVEMENT 
BLUE SPOT 
TRIOTRON 

AND 

ORMOND UNIT 

When ordering please slate for which 
unit chassis is required. 

The combination of any 
of these units with 

THE WHITE SPOT 
Cone and Chassis 

will give really 
wonderful results. 

SPARE DIAPHRAGMS. 

Popular 3/6 
Super 6/. 

THE WOLVERHAMPTON 
DIE CASTING CO., 

Gt. Hampton St., Wolverhampton 

World " are only accepted from 

Coils, Transformers, Etc.—Contd. 

D ECORD III Coils, 44/-; new Kilo-mag four. 40/.1, 
5•G• Regional, 37/6.-Radiograph. FOREIGN Listeners Four, 6 coils, 50/-• Europa 
portable, 21 /-•' Europa 11f, 18/6.-Radiograph. S.G. Multiple Porlable, 2216; Everyman four 30/-: 
iotercharigeable Everyman and cones, 72/6.-

Radiograph. 

LITZ Wire 1/40, 1/6 per dozen yards; 27/42, 2/6 
dozen yards.-Radiograph. REOFERN'S Deep Ribbed or Bocal Tube, 5d. per 
inch; slotted for winding. 1/6 extra; any coil, 

part or wire supplied to " Wireless World " specifies-
tMn.-Itadiograph. Station Rd., New Inns. Hands. 
worth. Birmingham. 3 

Q COILS Lotus split-primary. Lea-coo orees-
grist, new; 17/- pair.-Box 3404, c/o The Wire-

leas World. (6 591 

Dual Range Coils. types UV, DSP:45a9r1- 
w.../ gain, 17/6 pair.-Lewis, 158. Fawcett ltd., tt[c6m5t8h7- 

QIMaIONDS 1311.0S.-Eterelif coils' Record Three, 50/• 
b., pair; 111,1,7 kilo-rung, four, 50/- set; foreign listeners 
tour, loss, 30/-; long wave, 37I-; screened grid Regionid. 
40/-; Mullard 5.0.1'. dual range coils, 30"- pair; Re-

standard coils, for new all-ware four, standard four, 
A.C. three, Everyman (our, ete.. 63/6 set of 4, with 
bases; the same coils for tlio Lodestone series n' Wire-
lias Magazine"). 65/9 set of 4, with bases; Titan unit. 
I5/-; decoupliug resistances. 600 ohm, 1/6; 1,000 011111. 

21-•' all " Wireless World '' and similar coils in regular 
procluction bv the leading specialists ; lists free; trade 

'H r)c Smethwick 751. PPli(ed.1-1.Situmonds Bros., Shireland Rd.. Smethwick, 

E 
IMPOCH.-See the new range of Epoch AC. mai,',EPOCH. 
-au transformers. 

E POCH 
[6 459 

Kilo Mag Coils, full set. 27/13 only; metal 
II cabinets as specified. 45/, -Stott. FOREIGN Listeners Four, toll net 6 roils, 37/8; 

screening boxes, 5/- each.-Stott 
RECORD III, set of coils, 29/6; 600 and 1,000 

deeoupling resistances. 1/3 each.-Stott. 
"11[7111ELESS 'WORLD" Kit., coils and switches. 
VT complete, 3716; metal cabinets as specified, oak 

base, 35/ Stott, FINEST Value; enquiries invited for all " Wireless 
World " special parts at keenest prices; trade 

supplied.-Stott, 63, Syke Rd., Rochdale. [6539 

DYNAMOS, ETC. 
E poem 
W OCH.-A dynamo is not required for the  uses-

models Epoch moving coil speakers. [6025 

GRAMOPHONE PICK=UPS, ETC. 
eut.tr St ill A Gramophone, £3/15 model, bought 
",-/ December, 1928, used few times only slime; also 
5 good 10in. records, absolutely perfect; lot £215.-
Elliott. 71, Salisbury Road, High Barnet. [6 

u5 1..13.11 Piek-up and Tone Arm. 38!-; Osram 31s5ic4 
La Magnet kit, £8; P.M. II.T. unit. £4;5; Magna. 
MK X cure, No. 200, £5; all absolutely latest type. 
,inused and unpacked; carriage paid. -- RawnsleY. South 0 4 
View. Ouiseley. 
fiARRARD Super Gramophone Motor, totahyt65e213,. 

closed, list price £5/15. accept £3, owner 
using electric; li.T.H. pick-up, 2716.-Harrington. 
Fiveways," Tunbridge Wells, 

RAYIII0 Piek-nps for Prem.,' Itimmdiartion, 
teed; ,pecial introiluetory rifer, 12/6; postage 34, 

-Raydio Supplies, 23, Thrunsetae Rd., cieethorpee, (6697 
J3III.1 Spot Pick-up nnd Volume Contrarlitle. : 2115.('-,,rne.oe;i ,t 
. 42/-.). Seaman, 147, Turtipike L 
N.8. [8687 

CIET,ESTION Woodroffe,• as brand new; 451.; post 
f ree.-Burrows, 108, Milton Rd., W.7. (6649 

E poca 
n POCE.-For gramophone pick-ups. Epoch moving 

coil speakers; no mains or batteries required. 

T_T .NI . V. Poriable Gramophone. cost £7, as new; £5. 
- Box 3477. c/o Tile Wireles$ World. [6715 

TDEAL Christmas Gift.-Iteliable portable gramo. 
A phone. play full sized records; usually 42/, re-
duced to 18/6; carriage paid. -138. IIigh St.. Ei6l7. 

17 

1.0UD.SPEAKEHS. 
0OIL. Drive Speakers. Goodman's; call any date 
%.../ between 12.30 ton. and 1.30 p.m. during the 
City luncheon hour, and hear any of Out Produets 
demonstrated.-Goodman's. 27. Farringdon St.. E.0 4 

[0091 
IN EST Suspension Leather, tor fixing entree Ill 

-L moving coil or reed units, as supplied to min. 
deal makers; 2/ sq. ft., 1/6 10in. sqinire; segments 
up to 12in. cone 9d. for 4; all post free, cash with 
order -Ililbey, 8. Ashby Rd., Essex Rd., EA Elie-
, sold 0736. I6862 

firms we believe to be thoroughly reliable. 
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POPULAR TRANSFORMER. 
When planning your new ,set ensure perfect ornpli • 
fication by including, Brownie Popular "fransformer. 
The core iron and the windings, which ore the very 
finestobtainable,arcassembledintbefamousBrownis 
Factory: while all the delicate parts are protected 
by an attractive moulded casing which seals the 
whole transformer against any atmospheric inter-
ference. Send P.C. :0 Dept. 50 at arldri,s 1,10w for 
tree booklet Wireless without Worry.-

BROWNIE WIRELESS CO. (G.B.) LTD., 
Nelson Street Works, Mornington 

Crescent, LONDON, N.W.1. 

THE 

PILOT RESISTOGRAD 

5/-
A variable resistance for all uses, 
especially adapted to handling 
output voltages in eliminator 
circuits. It has a jurnpless range 
from 40 ohms to 10 megohms 

and handles 20 watts. 

THIS RESISTANCE IS ABSOLUTELY FREE 

FROM PACKING AND IS NON-INDUCTIVE. 

Also all lines manufactured by The Radio 
and Tube Corporation of New York. the 
largest manufacturers of Wireless parts 

in the world. 

Write for catalogues In 

THOMAS A. ROWLEY, LTD., 
59, SKINNER LANE, BIRMINGHAM. 

Sole Aeon for Great and Ireland. 

Loud.speakers.—Contd. 

E POCH Steals Another March in Moving Coil Design I 
Epocn-The latest marvel. model 96 I 

Till'OCIL-The speaker that has dispensed with dia-
phragin suspension entirely; patents in all countries 

pet.iling. 

E POCH. No more suspension resonance! 

POCH.-No more atmospheric or temperature carte-
Bons I 

POC11.-No mote trouble due to leather, rubber,. or 
J-4 other substance tightening up or blackening, 
accenting to weather. 

Tif 1.00H.-The last little kink of the model 66 curve 
definitely tlattencil out 

VOCJI. -All other !curving coil speakers are left mile. 
J.J behind by this 1, Volutionary invention. 

pn.fi'll Model 991'. M. Establishes a New Slogan; 
A-. no mains or «emulator, and no diaphragm sus-
pension either. 

1:,....eu.-But that is not 

E VOCIL-The new man-in-the-street model, model 22. 

EPOCH. -It is American or Continental in outward 
-1-u appearance only. 

performance? Oh Baby! 

Eirocm-price £3/716; D.C. mains or accumulator. 

POCH.-When you have seen and heard it you will 
1.2 be proud of your country. 

1.1POCI-1.—The above would be enough nehietement for 
one exhibition, but that is nut all. 

MIPOCH.-1 low about a very reasonably Heed 
',Kiln:neat magnet moving coil epeakerY Loch 

here triumphs again ! 

EPOCH.-Plice .£4,4, but made of 35X cobalt eteel-
the dearest steel in the world. 

1-411•11C11.--Quality of reproduetim, ? Epoch 1 pens'. 
1 J tiyity ? knoeks spots off huh:need annotates ! : 
powet ? 'ill you vale stand!: perm:me:ley? 100 years tot 
more ! 

E POCIL-Have you come away from " talkies" slek 
.nvi...t?o. death over the reproduetion of speed, and 

l'OCII. -Then hear the new Memo model; you Will 
JI-J leel like wilting immediately tu your local duet'', 1 inanager. E VOCIL-Energised from a small 2-volt accumulator. 

lEPOCII.-The most powerful speaker in the World. 
Il.:P?21.,:pe2.0,k,tirt117.51,0;I :en;Cituit‘: ionspiann ordinary minim; 

E rocii.—Creuted a cleat sensation at Olympia. 

1,• POCTL-The management had to regulate oar de. 
1._r monstrations to give the Band and other exhibitors 
a eintnee to be heard. 

E POCIL-No I That is not all! 

le coort.—Epoeh model 66, the famous speaker that 
J...4 has inade perfect reproduction a reality and not 
o soleman's phrase! further improved. 

POCH.-The first speaker to give absolutely realistic. 
r 's;, run retinul, of speech, without drumming. 

POCH. -Now supplied in additional types, including 
J public models. 

l't IC11.-If you will search the whole world we 
X.4 doubt if von will find one user who will not fully 
support oar every chain for fhb! Epoch soaking speaker. 

El'OCII.—We have received hundred of unsolicited 
testimonial ,. 

EPOCH Morli•I 661'.M. is the most talked-of Speake r 
in scientific circles. 

EPOCH.-No. mains and no accumulator, in fact 
non-energised, bat more sensitive and powerful 

than heavily energised electro magnet nioctels. 

rocn Model 55, tho new heavy model; selling for 
6716, greatest value for money it, its dues. 

-V Niel-I.-Model Junior, 50/-; a small moving coil 
speaker that we do not brag about, but 50f-1 

E POCH.-New cabinet models. 

E POCH.-New booklet W.13.2 now ready. 

1.¡POCH.-16 concentrated pages of Interesting farts, 
LA free from salesman's talk. 

E l'OCH.-Send for your cony to-day. 

POC11.-Dealers are invited to send for show ear& 

RAD10 mANurAcrunTNG Co., Ltd., arc 
-1--1 the manufacturers. City Office and Service Sta-
tion, 3, Farringdeu Avenue ¡Ludgate Circus end), E.C.4. 
'Phone: Central 1971 12 litieel Private Branch Ex-

  hang° L6460 

BUILD 
YOUR OW:I 
CAMEL. 

The Patent "DORIC " Calaie.t is really 
hig'i-class awl superbly anislud. Unique 
sectional construction allowing it to be 
assembled in a lev minutes v'neat the 
aid of nails or screws. Pert wily rigid 
when assembled. forming a cabinet at 
for the housing of the most c)stly radio 
set. Packs fiat in card boirwhen sent 
by post, elm minimising risk of damage. 
Cabinets to suit any circuit. 

MUCH POLISHED MAHOUANY OH OAK 
WITH HINGED LIDS. 

Prices-Loose Base Board included: "*•••• • 

:- net" 
Panel Depth Price I 18" 10 30,- net Panel Depth trice 

17" x 7" 21 
16"XTX9'' 27/6 21")erx 9" 331- „ 

18' :-: 8' 8" Special for Music Magnet, 301- net. 
Any !doe made to I lenter at proper' boat, trite. 

Podia«. r• 'ash mil!. orrl, or 0.0.1). 

Trade enquiries welcomed. Quotations given for Special Cabinet 
,,,ey by_ 

Thomas O'Brien Ltd., Slater St., Seel St., Liverpool 

SCREENS COILS 

N EW KILO—IVIAG 4 
W.W. RECORD .3 
METAL CABINET AS SPECIFIED 
highly ,loli,11cd and mottled, with baseho. rd 
and beautifully finished OAK BASE and ins tie 
screens For S.G. valves. Complete 50. 

Set of COII.S for above (as specified) 
Screened Grid VALVE HOLDERS 2!. earl. 
DRUM DIALS, with escutcheons, 56 cad. 

" KIT" SET 
METAL CABINET as above with Baseboard mid 

Oak Plyn th, drilled for Dials, 428. 
COILS fur same, as specified, wills Swifehes aid 

Connecting. Rod, per set, 60!-. 
Order direct from: 

E. PAROUSSI 
10, FEATHERSTONE BUILDINGS 

HIGH HOLBORN, W.0.1, 

'Phone; Chancery 7010. 

REPAIRS 
Any maim of L.P. Transformer, Loudspealcr, 
or headphones repaired and dispatched withi: 
48 HOURS—TWELVE MONTHS' GUARANTEE 
with each repair. 4 . Post Free. 

Term, to Trade. 

TRANSFORMER REPAIR CO.., 
Dept. ,,. L214, High Street, Colliers Wool, London, S.W.12 

Electrical!, sealed 

METAL CABINETS 
Complete with Base for New Kilo 
Mag Four, Jacobean Finish. 

TiRMi DASH WITH ORDER 
Price 57/6. Copper Herernini Boxes. in all slaw 

made to order. 

RIGBY & WOOLFENDEN siElerm"" RKER% 
WO  

ROCHDALE. 

BOOKS on WIRELESS 
Write for complete list to 

& SONS LTD., 
Coriet House. Tudor St., London, E.C.4. 

Mention oj The Wireless World," when wnting lo advertisers, will ensure pro 111 pt attention. BO, 
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Loud speakers.—Con td. 
It.' Yon aro in London Call and See Goodman'. 

Coil Drive mid jleed Units before purchasing elsewhere.-Goodenun's, 27. l'arringdon St., E.C.4. 10090 

ABSO T EL Y Unsolicited Appreciations Testify to 
the Definite Superiority of Goodmuit's Produets I! 

OF the P.0.3 Could.: Acting 4-pole Dalaneed Reed 
Unit (254 typo), Wit.. Old Trattord, Alancliester, 

writes: You vertu inly merit contend ti la t ions on 
plating the t'.6.3 on the market. At the last Man-
chester Exhibition it eame under the notice of my 
friends und self, and theft) was nothing ut that Ex-
hibition whicli excelled the 1'. (1.3 

F. S., writes: Upon test this is u vert-
tine unit. Although I (naco tried u,veruI. for 

purify Of folle and faithful reproduction over the 
whole !medial range, it is better than thrm rill. I 
. emieratulete you upon the production of a unit which 
, marks a definite advance in the efficiency of the tone 
streaker unit. 
; Doneaster, writes: They nre without equal. 

GOODNAN'S Cone Chassis Assemblies, the cones 
.  fitted to which are unique, by reason of Good-
. melee eun lusi rns doping processes, can be fitted with 
; any cone unit in 2 minutes; new model, 12!6; en-
thusiastic users write: 
T.M.P.. Plumstead, writes: The cone chassis is work-

; *-* ing splendidly. It is quite capable of handling 
the full of my 'everyman Four, and its response 
to faint signals and purity of reerodeetiell are far 
in advaeco or anything in cone speakers I Lave pre-
, viously ebtained. 
rp.W.L., Wendoyer, writes: It may interest you to 
-4. know that 1 am using a Goodman's chassis, end 
everyone marvels tit the reproduction 
TI,1.11Si'llATED lists Post "reo from Goodman's, 27. 
. eiriingdon St., Lenclon, E.C.4. [0066 

BARGAIN.-- Moving coil loud-speaker pot, wound 
for 220 volt,, made to McLachlan's specification 

by Selhurst, t,m)plete with G ors I man's ad j us t a tee 
frame: 40 f - the lot,. -Full Pa Hie ti la ra on application 
to Alex. V. Simpson, 28. Westgate, Burrilm, Lanes. 

QAMItle Moving Coil Speaker for Sa d le, wrirke 16fr6o21101 
KY 6 volt accumula ter in octagonal iiresereen, 
cabinet. £5/10; also Master Three set, £3.-Apply 
B.M.40, Norman Avenue, Wood Green. London. 

18600 
'DROWN Q Loud-speaker. purchased finis' abort 

time; absolute bargain, £815.--60. Sherburn 
Termite, Conseil. [6612 

IXTEsTiŒN ELECTRIC Kane Loud-speaker, £616 
YY noshl, unused; £3.-E. Edwards., 15. Achilles ltd., 
W. Hampstead, London, N.W.6. (6628 

YOUR Old Loud-speaker Taken in Pint Payment 
for the La lest Typr; see our advert. miler column 

Receivers for Salv.-Scientific Development Co., 51, 
Fislergate. Preston. 1.0227 

E POCR. 
E VOGEL 
E POCH. 
E POCH by Deferred Paymente 

l'OCH. 

1.ePOCII-Any responsible householder can obtain 
ea any type Epoch moving coil speaker by easy 
,rms: inn, retere nee& no interval. Particulars from 
4*. .Laserson, 110, Cannon Ste E.C.4- (5518 

MPLTDN Lion Chassis, cost £6. unopened and as 
L brand new: accept £4.-Reynolds, 23, Grange ltd.. 
nethwick, Staffs. [6652 

VM' is the Websion 11.5.7 Moving Coil lottà-
speaker used as a standard in the principal 

borateries in the wireless trade? 
inty is the Webson U.S.? Moving Coil Loutl-

,peaker used by manufacturers ol high grade 
liregrainophonc sets 
SEC.Ill$E the Websnn B.S.7 is designed and made 

for the use of musical critics to whom only the 
possible reproduction is good enough. 

rAVE you licanl a Wel),,n Moving. Coil Speaker? 
. not, to do so will be a revelation. 
UND for Personal Broadcasts, post free. from Star 
Engineering, Bidsbury, Manchester. 'Phone: 

sbury 1785. [6698 

CLESTION CIO, mahogany, practically new: cost 
£5/12 16: perfect reproduction: £2/10.-Bran-
23, Scotland Rd., Bucklinrst 11111, Essex. (6683 

4PLION 3 Guineas Cabinet Cone, P.M.2: what 
ofierst-Pickles, 19, Bolton St., Comae. 16675 

'I' Moving Coil Quality with Double Diaphragm 
Linen Speaker, up to 20in. square, gold finish, 
nbled complete, in varnislied ply casi. 17/-; Pol-
I mahogany. 26/-; carriage paid : unit,. supplied. 
Parke, Radiograms. 79g, Turnpike Lune, N.8. 

[6673 

1.A. Kone Loud-speaker, just nverhauled by 
makers, perfect, £3: Blue Spot 66K unit, as new, 
--Croucher, 13, llawkesley Mill Lane, Nrirth-
Birin nigh a in. (6657 

PLION Lion Chassis, in handsome oak cabinet; 
lost £8/10. accept £5/10.-Box 3478, oto The 
se World. (6718 

The Re narkable Performance C (ere 
of the Ultra Air Chrome Speaker. 

. . . incorpoeates the 
Double-diaphragm 
Principle... uniform 
frequency response 
from 60 to 10,000 
cycles...reproduces 
the high and the low 
notes faithfully. 

IN ATTRACTIVE CABINETS. 
Model U za ......Price £3 19 
Model U 14 Price £5 5 
Model U 18 (in oak).. .. Price Mt 0 
Model U :8 (in mahogany).. Price £11 17 
Model U 24 .. Price £16 16 

6 

o o 

o 

IN CHASSIS FORM. 
Type L x re. X 3r .. 42,-
Type K x 52/-
*Type F x se' X 5r .. 84/. 

Type J 24* w 105;s. 

*Type F is that used by 1Wr. Percy W. Harris its 
the Wireless Construction All-Electric Gramophone. 

The 

' 

xilq speakétivith a 
frequencq nsponse 
rune   

UltrA Electric Lin:ilea', 661-663 Harrow Road, A'.W.to 

Telephone: Willesden 1616-7 
/LT 

Advertisements for " The Wireless 

Loud speakers.—Contd. 

A 

E 

tii.i..1111RST Radio Moving Coil Loud-speakers Were 
ti acclaimed by all those who visited the Olympia 
as the most realistie reproducers in the exhibition; 
the ampliders 11,ed for the demenstratien, consisted 
of 2 valves only. sure proot of exceptional efficiency; 
order now on 14 slays' approval, >Oil Will lie imme-
diately convinced; a new 36-page booklet. •' Sound 
Advice.' is yours kw the askiug; a postcard will, do/ 
call tit our works at Croydon. we are always open. 

E 

H 
U 

THE Judgment of Olympia.-There is no doubt that 
our 1930 super power moving coil speaker proved 

its superiority in every way by actual demonstratien, 
results defi inn tely• proved by actual listening on the 
snot; it has no rival for unmatched itttwer and purity 
of tono without the net-ml ter an elaborate amplifier: 
our new 36-paga booklet will interest you; write new 
for yonr copy. 

A 
D 

nILDERS are Pouring in from all Parts of the 
Country, and from our agents abroad. for the 

pew 1930 super power speaker; the reason is eimple 
- Bakers concentrate on the thing, that really matter, 
i.e., Melt flux density, large reuniter of ainpere turns. 
correct desliz,. emu-lied 1110Velett coil, etc., etc.; we 
ask all music lovers to obtain this speaker on 14 
days' approval for comparative test against any other 
make, regardless of price. the result will be a further 
addition to our legion of satisfied users. 

3,1 
O 
V 

GVC a Bakers Moving Coil Loud-speaker and you 
will be amazed at its remarkable efficiency colii• 

bined with perfect quality of reproduction : whether 
used for tho cinema, the restaurant, public address 
equipment or the home Baker's moving roil speakers 
are ›uprenie for reali ,die reproduction; rentetnIter 
Hake.; wrre the first firm in this country I', ntantt• 
facture Itiala grade moving coil speakers of I lie floating 
eone type; write now for the new free booklet, 
Sound Advice,- it will help you to visu ide. 

O 

LOW to nigh Notes are reproduced with a tone 
quality of an entirely new order, and with a 

range catering the entire musical scale; directly you 
hear a Bakers moving coil (mud-speaker you are ¡Ill-
tero; teed by the brilli ruiner of reproductien and naturai 
lone; whether reproducing speech or musk Baker, 
speak-era are supreme ; vall at our works at Croydon, 
we :tre always open 

E 
A 

E 

‘;‘,END to Bakers, the pioneer British manufacturers 
oi high :trade mimesis s coil speakers. and you will 

not lee disa ppcmt ed. 
13> KERS sf.r.rwasT RADIO* 89, Selhurst Rd.. 
-Le South Norwood. S.E.25. Tel. : Croydon 1618. 
C.-' 1.1. at our Works at Croydon. they arc always 

open. ..42, (henry Millard F.ast Croydon 
115 minute:, non-stop from Victoria or Lend» 
Bridge). [0231 

World " are only accepted from firms we believe to be thoroughly reliable. 
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GENUINE RADIO FUSES. 
Ordinary flash-lump bulbs fuse at 300400 
milliamps. How can these protect the delicate 
filament of the average valve taking •I amp.? 

Prove for yourself the consumption 
of Competa 60 m.a. Fuses, Type A, 
with a milliameter. You will find they 
are well within the safety margin. 

Don't experiment with unknown make;. Insist 
upon /his branded and guaranteed product. The 
name is clearly stamped on both fuse and carton. 

Frain all dealerg e>r direct from ti..4 is case of difficulty. 

A-C FIRMLY P 

F; FOFuFs 

.4. F. BULGIN S Co., 9 Cersgor Street 
Chancery Lane, Lontion, E.C.4. 

Just a moment 
please! — 

If it's a question of 
QUALITY, better be 
SURE than SORRY. 
There are new and inexperienced 

people manufacturing MOVING 

COIL LOUD-SPEAKERS to-day. 
PLAY for SAFETY by ordering a 

"WEBSON" 
B. S. 7. 

The FINEST LOUD-SPEAKER 
IN THE WORLD. 

Send for particulars and " Personal 
Broadcasts." Post Free. 

Manufactured only by 

STAR ENGINEERING, 
DIDSBURY, MANCHESTER. 

'Phone Didsbury 1785. 

THE PIONEER FIRM. 

Men/ton o The 

TRANSMITTERS. 

QUARTZ Oscillating lenses; 2/-; oscillate without 
reaction.-Sniitli, Bryn Rodyn, Colvdm Bay. 

( OgNE Mallard V0/150 Short Wave TransmitVini5 
Valve, brand new. £2/5; 1 Mollard 0/150 trans-

mitting valve (used). £2; 2 Amerad S tubes, enniphde 
with hasev, £1: 3 0.0025, 20,000 volt 'mintier con-
densers, 5/- eaeh; 1 transmitting key, \ 

RANSMITTI>IG Panel, ebonite and fitted with 2 6118 
Simpson, 28, Westgate, BurnleY, Lanes. 6618 

0-100 2 voltmeters, het twin 
ammeter, 2 tuning condensers. wound grid leak, micro 
ransforfner, hand mike and plug, and 2 Milliard 0)50 
rransnidting v:Ilves (valves alnne en:4 £81, Pert,' 

!condition; of)ers.-M., 67a, Baker St., W.I. 

e1031 PLETE Tranqnitter, comprising 'I' 250, 126-71°;) 1 
1---/ rectifiers, 2000-1000v. traitiformer. 6-0-6 13 sin)'. 
and 7-0-7 9 amp. transformers., 200v. 50 cycles, Wes-
ton M/A. 0-20 voltmeter, leaks, resistances, 5018. mast. 
offers, aould separate; 100 watt 1000-12 volt gene-
rator. £5; 2-D.11.5A., P.M.5, PALS. Burndept pink-
up, P.O. relay, Bran*, phones, 2-4 mfd. 2000v. een-
fiensers. 4-A..1.8. choke coupling imits, kit 3 S.M. 30 
K.C. transformers; lot other apparatus, offers; call 
any evening.-5LS, 80, Beaconsfield Rd., Blackheath. 

(6647 

VALVES. 
'DX. 650, 10:-; P256, 7/6; P.11.0E, 5 /..-22, Poi 

cheater Sq., W.2. (6642 

rPWO 13TH. P X.650, 14/- each; one Marconi 
14:-: three Marconi P.625, al- each; one Marconi 

D.E.5. 8;-; all the above as new. full emission.-G. 
Peppia)t, 19, Parkhill ltd., London, N.W.3. "6670 

a VALVES Saved, thanks to your Varsity safety 
filament fuse, writes gratified customer; price, 

on ebonite base, 1/3, pest free; spare fosca, 64.-Fro,). 
(see Receivers). 16666 

COMPONENTS, ETC., FOR SALE. 

J3E1.1.1ING-I,EF, Panel Fittings a-re designed to tie. , 
an expert. finish it any home-constructed net; 

catalogue pest 1r•fe.—Belling and Lee, Ltd., QueenswaY 
Works, Ponders End, Middlesex. 10018 

M ETERS. Meters.-Milliamp. and ampmeters, re-
calibrated and shunts provided, voltmeters fitted 

with re,istance; for higher ranges, send meters for 
estimates.- Chester Bros., 244, balitan Lane, London, 

[5240 

tLIGHTLIt Used Pirk-up. Celestine. 50!-; Philips, 
30/-; R.I.„ 30/-; Igranie, 20/-; G.E.C., 20/-; R.I. 

tone aria, 20/-; Brown moerophone amplifier for crystal 
set, 30/-; Magnavox moving coil speaker, £5,-Janes 
Seolt and Co., Radio Engineers. Dunferniline. (0,ht 321. 

n 
6 amodS Deeimpling Resistances; ses a 
i under Coils. - Groves Brothers (Maufac. 
ii rers‘).r 16306 

UTESTON Model 301, milliummeters, annneters, and 
TV voltmeters, ranges from 15 minimum', 21/- each: 

portalfle 3-range instruments, in oak ease, Sin., scale 
0.5 inilliamps. and 12-240 volts, 45!-; hot-wit" am-
meters, 0-1 ;dap., 41-; 0-0.5 limp., 3/-; instrument 
repairs aii,1 alterations of ,'very rlearrillti011t any item 
7 days appnivul against cash.-The Web Eleetrieal 
Co., 47, High St.. Battersea, SW. 11. Estaldielied 
1910. • [6175 

TIOTENTIAlf. Dividers, 10,000, 15.000, 20,000. 
25,000, and 30,000 ohms, 5 variable tappings; 

2 • - ea.-11.-14010w. 

PoTENTJAI. Dividers, heavy duty, wire wound, 
15.000 ohms, 7 terminal; 6/6.-Below. CONDENSEItS, 2 mfd., 2,6; 4 mid., 416; guaran-
técd; tesded 500 volts.-Below. 

C OKES (1..1".).-. Choke excellent for smooth-
lug, up lo 20 n jl I ia,ripe. 2/-; special heavy duty 

chokes for 100 awl 200 milliamps at 8/6 and 18i- re-
sneetively; any article on approval against cash.-
11111211ins, Radio Engineer, Clacton-on-Sea. 15030 

DEcOUPLING Resistances Manufactured by Groves 
Brothers are specified in " Wireless World" 

Circuits.-Sec adveits tinder Coils. 
D E:CW.111.1NC. Resistances are Necessary to get the 

amplification from sereened grid valves; see 
our aliVeris under Coils.- Graves Brothers. 
"nil:COUPLING Resistances are !Necessary in all 

screened grid receivers.-See Groves Brothers' 
adverts antler Coi:s. 
TikECHLTPLINC Resistances in the New Kilo-Nag 
-6--/ Emir and Foreign Listeners Four were tnanufac-
turel by Groves Brothers. 

D I:COUPLING Resistances.-Impe ved Constanton 
wire wound are 1/6, post free, from Groves 

Brothers. 16577 

DEMOTE Control Relay. 2 control points and 22 
-LI' Yds. of wire. new; 20!-.-Rurst, 1, Outerwvke 

TRANSFORMERS, A.1".3, 15/-: C.A.V., 6;-: 16541 R.,.. relphain, Bognor Regis. Mar-
i-uni 4 :1, 6; Edison Bell, 6/-; l'ye, 2 ;1. 

4: 1, 10/6 each; Utility 0.0003 log variable, ver-
nier dial, 7/6; Polar MY. unit, 12/6; Everyman 
Four coils; pair, 10/6; Amplion pick-up, 201-; valve 
holders, Benjamin. Whiteline, 9d.; Dubai« 2 mf.. 
2/-; superhet., 3 Burnilept, 21/-; transformers, 4, 
20/-; (lessor S.G., 2v., 10/6; via-sixty, 2v., 3/6 each. 
Advertiser, 139, Beach Rd., Shoreham-by-Sea. 

16639 

R I. 
Transformer, 7:6; 66K, on baffle, 12/..- 

22, Porchester Sq., W.2. [6644 

SAY 

AND GET 
THE BEST 

Measuring Instruments 
They tell you everything about 
your set—and they tell the 
truth I Distortion, unbalanced 
plate and filament voltage, cir-
cuit faults—a Sifam meter will 
enable you to trace these in a 
moment, save untold trouble, 
and perhaps expense. 
There is a model for every need. 

.11 a inswirr, 
Ai inp Coil 
in model,' 1.0, 

iI  ;1...1. GDp. 

Moving 
ier mode's/rum 
fto.:ifee N. .4 . 

It e 1. t to 
SIFAM ELECTRICAL INSTRUMENT co., LTD. 
,Dept. W,W.) Bush Rouse. Aldwye London, 

MB 

4 y 4 

AI1IOVTit 
# 

All Mains Drive for A.C.; 4 
Infinitely variable tappings— 
zero-200 volts; 1 Fixedtapping 
200 volts. 1100 milliamps out-
put from each tapping; West-. 
inghouse Full-Way rectifica-
tion throughout ; Low Tension 
—Full ampere output on each 
lapping for 2, 4 or O volts. 

• Complies with I.E.E. regula-
tions. GUARANTEED NOT 
TO HUM. French polished 
solid mahogany cabinet. Price 
£14 Cash or easy (erina 

The per month. 

Rolls- Write for free Brochure " W. 
Royce RADIOVOLT LTD.. 
of Mains Clarence St., Staines, 
Wireless." Middlesex. 

heAMATEUR 
HOTOGRAPHEP 
& C IN EMATOGR APHER 

..-The Journal (Sr Lveryboay wall, a Conbarina• 

EVERY WEDNESDAY 3d. tv, 

Wireless World,— when wrap's,' to advertisers, will ensure prom pi attention. 
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A 
Components, Etc., for Sale.—Contd. 

W.1.311.: I Inseparably with Radio l'ait Exchange, 
wherever the English language is àookem 

THERE are 'lhose whose Jeistlietic Tastes Revolt 
-a- when Confronted by. Cheap Produiftion, Whose 
mentality allows of no pretence, to wain,' rash pro-
, iniseà are vulgarity and Clete, rtill 10111rà a Our.'; who 

EL worth of value fur tuer;' Li expenditure, 
and know full well that no living being tun give 
, them more. 
TO Them in the Radio Field Appleby's .Appeal; iii 

part exehange exists the moat economical method 
pumlause. 

"niffe.hf.17, here is Appleby's servi,Je-biinple, 
stnightforward, fair; u not too dull brochure, 

more fully e,:criptive, will be sent to you immediately 
upon request. 
'tAT E Simply nadir:illy fill the Leading Lin..8 of 

API-aren't ut Clirrent Irb4 l'fieea, one 
; make no carriage ()lunges except un aexuraulators and 
batteries and exceptionally bully articles. Jv You Wish, we will taira in part exc:ninge any 

1.rataltal r,eiver. component, in loud-speaker, for 
you lilt liri fill hier Ilse, providitig such is 

reasonably modern and in workable cow-idiom 

To make Fair Otters we Must See the Material; ori 
receipt of a pareel, wiikh must contain a list 

of contents und name of sender, we will send our otter, 
which i, an allowance frcin on order for hew 
iraireineuts totalling not less than twice the allowance 
--hut it la fair. In the unlikely event tit Ito lighte11111111 
11,110' We will return your material carrMge 
raid We raiuiiot execute part exeitangn enders nit lesb 
; than 101- nett cash value, that la after part exchange 
allowance has been deducted. ; 
; C171.1s0EY Analfsis into l'oints of Economical 

relation and Psybliologreal Effect, of these terms 
:of port exchange, prover: interesting. 

One.--The 1litre existed since the ¡haw 
partition of radio part eeveral years ago; 

tin-jr suitability may be gauged by the Met Halt we 
; have served thirty-nine more part exchange customers 
in the half year ending June 29th, 1929, than in the 
whole in the year 1928; that 87X Clmilinfef 
repeated their first transmittal, and 46X custoirftr. 
love put through live or ..... io trattsaetimis. 

I_101NT Two.-We mast see the material; limiti ngoffers for material we have 1.01 seen proves inade-

mate, indefinite, nod misleading; it helps no one and 
ingresses nowhere; upon reflection, this is obvious, 
• the value of an article greatly depends on its 
suolitioo and produetion age; the likelihood of reeeiv-
ag au inadequate otter for material bent to Sis tan 
e determined by the fart that cam rejected Offers are, 
nul always have been, below 1%. 
DOINT. Three.—Twiut: the allowance; this et pu In-

T ill eritillues yrtii ir ra ir offer alwnyn; the IllOte 
e offer you, the nuire yitn ultimately spend with 
t; fiterefere, in our reell intere•t its hutch as yettri., 
• off,r the max'  mark( t abbe. 
ATE Co Not Requite you to Purchase to the Value 
v of Twiee the :\dowance tnimedi,tely; if you 
'tulle ri le,-ser value, half tho cost j. payable ini 
sh, and the habitue of credit due mill await use 
your convenience; virtivilly, the eystein is a radio 

nit; material may be deposited against a credit 
te, and no prirebase made for several months; tor 
ere whose affair= taken them periodically abroad this 
partienlarly tiret iii. 
%DINT Fonr.-Appleby's part .1%..litingis sepvian 

conducted ir premises separate tie l lie putpo,e. 
ploying British labour of proved integiity, British 
ital and British behaviour; it is the original part 
haten• serviee-- and a kuriwn quantity. 
PPLEBY's, spectialists iit distribution by mail and 
the originators of radio part exeltangn Number 

ty•four in I Impel lit., Marylehone, London, N.AV.1 
tloui oppoftite, .1f:di; ware Rd., Metropolitan Rail-
1, Paddington 8828 1. 
ERRANT1 Valve l'ester, as new, each range ea,' 
be used separately; £4. -Box 3462, c;ft The IVirr-
World. (6622 
F.5 l'ransforiner, 2216; 2 Mallard sereened grid 

10/- oath; J'-M,4,, 5!-; P.114.41), 6/-; 2 
Lewes's ILK transformers ltiolutlYne ope), lat. 5 
lut 20, Haventry and B.B.C.. 14/. each pair; 

.os 11.F. choke, 6/..-Oswald Chippendale, Ws:drier-

. Harrogate. (6621 
:OWN Piek up and Ball Bearing Tone Arm, per-
fect, 27/6; mining coil loud speaker, 6 volts, 
601-.-58, bingluntis Itul., Sideup, Kent. 10617 
-ATEurt's Surplus.-v.51.24, 15 /-; 11.1%. 
few, 8/-; Telscri Ace transformers, Wearitii 
choke, 2/6; Ormond drum dial, 3!-; plug-in 
Igranie, 150 and 250, 3/6 each; Nentrodyne con-
r (Jackson), 2,6; 5 valve holders. Pesa and 
ng, 1/- each. Robertson, College Gate honre, 
Rt. Edmunds. [661(1 

Experimenter Iles for huile a Numbor of Valves, 
abinets, and components. etc., at low price. - 
tor list to K. De Laune, Sharsted Court, Sitting-

9. Advertisements for " The IV 
[6614 

HEAR it but ()NM Your ear will nnnvince you there is no other 
reproducing unit, irrespective of price, to equal the Warem Strie --if, 
superlative tonal b,-,-uuie unu,1 the ant:rein s erie tied nt Ih, 
performance. The Watt, Star tfasifeen t ljirr-s,r,-lr built for tho..” 
who desire something more thrui Me glut of '' built to a. 
price" units can provide. True its coat is couNiderably higher--
BUT by REM:LTS alpne and from the rcnsationat inte.rrat 
caused at thr :Mee,, there b little doubt that time -wile cln 

inspect ti,,, water Star an. 
Missing 1:retie's " Rest Yet." 

v,feEs-

lieD SPEAKER IINIT 

Components, Etc.. for Sale.—Contd. 
LtALE. -; Lewes. .inal range split-primary unit, £1; 

Ferranti resistances. 40.000, 10,000. 3.000. 50.000 
ohms, 3 /- each; Utility 0.0003 S.I.F. condenser. 31-; 
K. and K. Vernier dial. 5!-; Centralab 500,000 ohm 
Potentiometer, 5:-; set Aero short wave coils and ease. 
5/-; Eureka 0.0005 condenser. 5/-; Dubilier 0.1 

mica condenser. Listen 0.01 condenser, 41- tor both.-
.1. White, Gilstead, Caldy, Cheshire. 
'RAKERS 16 Selburst 6v, 1,...atup. Moving Coil 1..o6u1d1- 
J-• speaker, unassembled; Ferranti 0.P.40 trans-
forrner; McMichael Supersonic 5-valve unit, complete 
Exide batteries, uncharged, W.Z.C.4 D.M.G.. D.11.G., 

0.Z.11.3; 2 Osumi $625 valves; all above 
artieles brand new, must be sold; what offersY-Box 
3406. v.'', The Wirrlers World. [6592 

MAGNOVOX M.C. Speaker-, 6-volt field, £3/15; 
W oodruff pick-up, £1/16; genuine sacrifice; 

demonstration after 7 p.m. evenings.-Williams. 104, 
Upper Walthanistow Rd., E.17. [6595 

-fit.VERYMAN Four Cabinet, with panel, all panel 
eiammuents fixed, coils, erreell i U111111irell neutro. 

vends and various small ifondensers; also Marconi 
Ideal 6-1, £5, near offer.- Seen alter 6 p.m., Bing-
ham, 70, Chelverton ltd., 8.W.15. 

OUR Old Components Taken in Part Payaient  t  tfor Latest Type; see our advert. in column 

Iteceivera for Sale.-Scientific Development CO., 51, 
orga lc. Preston. [0228 

] 
E POC11 for Best Results. 
.11.1 POCI1 for Best Results. 

POCH. 

Your set is E POCH Moving Coil Speakers. 

POCII, 

only as good 'l l'ocft J Trickle Chargers. 

as its 
E P0011 Mains Transformers. 

arat againgt 
caah on 10 days 
tee,. it reir 
derdri connut 
,upptv. 

4 tied*. fleeter 1111.4nete upper 
adluxtment for magnet«, 
lower adjextrilent ter erine• 
t lire, neelo ici newly 
ilierteerel 

THE ItHAFTES80112 RADIO CO„ wept. p/Ap.) mug 
Stiaftestairy Avenue, London. W.C.2. 

Our Stand at Manchester Radio Exhibition is No. 63, 

K11-0-ARAG ek RECORD THREE 
N1 ET AIL CABINETS. 

35 - cult or with a.trls 46:6 cadi. 

Kit-Set 27'6 anal 38 6 e..11 respectively. 

Finished crystalline Brown, Black or Blue. 

Tradeenquiriestmoled.--Samuel Eaten & Setts (Mann-

facturersofLighting Goods), 66 72, Barr SI, Birmingham 

'Lite Leading Motoring Paper 
LVERY FRIDAY, 4d. w.w.16. 

pocii 
E POCIL Chokes, 
E 
E POCH. Scratch Fillers, etc. 

E POC11. 

rPOCII.--New City Address, 3, Tea rringdon Av.. l.ud-
4 gale Circus. E.('.4. 'Phone: Central 1971 12 

litneq. Private Brattelt Esidiange. 16027 

VALUE.-Best materials and attest workmanship at 
• lowest prices.-Stott. 
ATEW Kilo Mag Metal Cabinets, beautifully finished, 

with tank or malegany base, electrically perfect: 
only 45!..-Stott. 
R1X01{11 Ill.-The above cabinets also for this 

>niter set; metal 110X 01011e, 3216.-Stott. 
" WIRELESS WOE 1.1 1 " Kit Cabinets, as specified; 

TY 35.-; note the prit.e,-StOtt. 
ril0111111N Listeners Four, screening boxee no spel-
1 tied; .5/- only. See advert. under Coile.-Stott, 63, 
Syke ltd., Rochdale. [654‘t 

BAn ( AISS.-Ckanpoimut tor sale, or exchange; smut 
for list.-Whitmau. 19, Grange Rd., Peterborough. 

16651 
rOLVElt>.; 'Inuit Wave Cod. 10.6; original ..M.elikiv 
•-./ Maker coil, Z.; I fiddlier R. C. unit and triotroia 
valve, 5/-; 2 ()tumuli 0.0005 cOlitlettsers, nearly new. 
4.'6 cadi.-3fereilith, St., Cow:If:toll. (6636 

A Co. Sp.'. fini Units.--Titan 15!-; Euromi 
IX portable, £111; 2 cireuit, 2 nu.dium and long, 17!-; 
.,;ricened grid reitiOnal. £1/1716; l'hit Dwellers Three 
transfonner, 166; aerial toil, 16'6; Foreign Listeners 
Emir, medium £1!176, long £1 17 6: new kilo-mag. 
12/716; .1e-coupling resistances 600 to 1,000 ohmic, 
1!6. -Write ¡Iry and Mains e fitment list to Alpha 
(lint and Component Co., Haiwksley Av., Sheffield, 6633 

A.C. Co.-Eliminutur, model A.(!.1, tappings Se.C. 
60, 90. 120v., at 16 ma., 10 ft. Ilex, switch. 

idown erystalate nut:,I ease, metal rectifier, £31r 13; 
traliforniers :111c1 chokes to alit • eritiratiolvi Wnitu, for 
list of atundmil models: Shoolnrd transformers for all 
teetifying valies; Standard transformers for ull metal 
reetitters; transformers for filament heating: Innis-
loinuers with multiple windings, any settled', ilt10140 
for; antoothing evil,. all Vallles; Melt filetll ters lif 
majng sets, send us partimilars of your requirements, 
and spitee at your and let es u10et yr,.; 

metal reetifters in snag( at standanl 
maps; eourionser parks, 4-2-14 infrls., 10,4c:a to 500v. 

7,..-Write for list to .\Iplat C,,ii and Conipotinnt 
Prospect Work Ilawksley Sheftleirl, rjrhop,, 

43335. (6634 

FERRANTI £3!3 Exponential Speaker, 42/-, 
in original box: Sterling slow lieatiOn 0.00025 

iii iiinto,os, 5f-.-White, 9, Etheray nil., Salford. 16632 

.1. Components, perfeet and eraefirallv new• rein» 
aetive tuner, 200-2,000 metre, I 39.6, ercept 

18/6:- 11.F. choke, 4;6; undfiratiu translia liner, 15!6.-
Wood, " Melvale," South Cliff. Bexhill-on-Sea. [6630 

ireless IVorld " are only accepted ¡rom firms we believe to be thoroughly reliable. 
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(a,riffina,/1   

The 

G sAN 1r 0 
PICIC•UP 

WlT11 a 2-vale,- annplifter the volume is so ileirit: Sor 
all aril nary purposes. The riraitroaa ; U1, 

treille ;,; prldea Only to such AO extent. sou.. lb Pl1t1110.1y 
pre,1111. nine. Fr, vihration of it,. Into; is note 
eseit.nt. I y tightening the sel-seiew the led; /;;;,es; an' 
spread allowing greater iiiiiviquent ;if 
the amain e. with bushes-to lit 2 r. 

standat tone arms. Pitted termi-
nals or leadts • • • - • • 

,eutreriroNA 
C.'.011NER CABINET 

(Reed. Po. 748911‘ 

e 1•11C. 

ï. 

complete with Cone and Unit • £3.12. 6 
In Oak or Mahrecaur. Cabinet £2 0 0 

Write for Catalogue. 

R. O. BRIDGER dc CO., 
88, GOSWELL ROAD, LONDON, E.C.1. 

lianufanturers of Grautona Flu:ding (ones. 

From a recent 
advertiser's 
letter: 

"I must say your 
paper is a good ad-
vertising agency." 

.W.46 

10 _ 

C. R. PEARCE, 

St. Germans, 

Cornwall, 

Mentton of 

Components, Etc., for Sale.—Contd. 

T Variontoters, Nullard mad. 6 Igranie 30 
out,, Rheostats, 4 M.H. plug transformers, 4 re-

•d•dtinees, 100,000 Varley nentrovernier. 4 coils, 
ciambrell and Ntatson, 1 L.S.5., all hall price; 1 Brown 

speaker, 8 guineas; Blue Spot piek-up wanted.—Ilarvey, 
07, Brotieford Late, West Bromwich. 

1).31.1., KV., 1.1-'., la, 5.'- eat-11. I' 11.12. 2 l'..N[16.2622--.9, 
2- 106 each; 3 1,.8.5A, 7.- eat-I;; Ferianti 1-1, 10/6; 
!gunge ti 7-1, 12,-; 2 Pm, 321-1, 61- each; Ironclad 2V.-1, 
2/6; Lissen 16.2-C., 2/6; Iieystone 8.1J. choke, 2-16; 
Li-tsenola and Re d, 5,6: Plionovox piek-up, 8;6: volume 
tontrol, 2;9; Burndept ;:i:k-up, 8.'6; Watt, Three Range, 
319; Leweos bileteular 11111itil and base, 5/9; 1.1titinolim 
25.000, 316: Valley 150,000 and held,. 4/6: 100,000 
and ladder, 44: wire. 50,000, 10,000, and 
11• 1*-;• unit. 216 caeh; Ferranti 2,000 and holder, 3/-; 
Blue Spot torte chassis 5/6; Triotron 116: callers 
after 7 p.m. plœse.2 Shnul, 76, Helix Rd., Brixton 
Rill, S.W.2. (6626 

MAMMA:ST Cahinet, suitable for Megavox, fitted 
sa-11- with 2 Silver Marshall drum dials, 4.1111t 15/6 each. 
0-50 millianunoter, Polar reartion emitimeter, ecittralott 
volione control, .Mart•otti 11.T. 111111 1à.T. ,Wittl 11114 
11,;,,,I,,pliono pick- up, plug mid jut-k, all in firs: class 
condition. £3110; Crossley- Merida pick-up, with tone 
artit and volume control, £215.—Freshwater, 77, Seymour 
Rd., Lea Bridae titi., Leyttn, E. 10, 16627 

Ii .I. Pentode Output 'rransfortner. 15/-; Nullard 
trult• P.M.24. 12/6; Mort-nui D.E.P.410. 6/-; 

a ll as new.—B;atitirook, Lower Rd., Cliorl,ywoOd, iti6e6rt8s0. 

11- ARSS Mahogany Cabinet, 42M. wide, 40in. high, 
-I _I ample room fur set, speaker, ivo Idlone, records, 
batteries, ete., £6; also electric gramophone motor, 

univer,11 voltage. £3/10; 'WAY." Selection 
Vour, powerfIll 1111(1 11011111ive. £7; Cm-aid:one eithitect 11)1111, 
13 10: /111 in Iltt.t doso condition; sell s,-parately: seen 
11%..11itte.--13, Silver Crescent, Chiswick, W.4. [6674 

IVING Up Wireless. -Useful components at less 
3-X than half price, including All-Wave Four coils. 
2.v-It valves, holders, A.F.3. ettpper screening box, 
told leaks. condensers, etc.: enclose stamp stating 
sauts —25, Leittestt•r St., Itoebidle. [6661 

'1)0LISHEI-) (luto 7111.x24111.•>;1310. hinged 
1- lid. 15/ -; liewcos ularo. R.T 250-5'50, 5/6: 
1.000-2,000. 6/6; 8625, 10/-; 1.).E.P.610, 6/6; full 
emission Colvern S.P.II.F., 250-550, 5/-; (grant,. 
s.W. 4, 6. 9 turns. 3/6; or exchange.—m.t t hews. 
Kingsbury. Bishop's SI no ford, 

n ItICCSON Speaker, 17/6; Medical 5/•; lilt6iss66o0r 
1 .4 11. coil, 1/ 9 ; Ralf'  2v. power valve. 3/-; 
wanted (cash or exchange) A.C. trickle charger for 
230v.—Frank Forshaw, Flixtott Rd., Tirmston. [3616,51. 
chester. 

A .F.3. new, 15/-; D.E.P.215. unused, 7/6; Whit e 
Spot chassis, plated, unused. 9/-; also 200 C.T. 

coil. 6.pin base, p tir telciiimiten, 2 microphones, 50,000 
"loos rodglani-c, battery plug, 716 for lot.—Bi,,  
Itillhead Olasgow, W.2. 

M AINS Transformer. A.C., 230v. input, 135v. ou-
put, for Westinghouse rectifier; 12/6.-95. 

Oswald R.1., Manchester. (6651 
VOUR Matched P.M.26 15 ,- each. sell se rtritel.v 

ga uran d un teeused; t'arley £1;' 
Vert-Anti, 1 to 1 •intrint. 154.—Cilliert, 54. 
Ilaseltaturne 

rtri Watt. 4-stage Power Amplifier, A.C. equp i1m66c5n01 
v., ‘" supplying 450 volts to output, 300 to first 
stageS: 3 matched M.C. speakers (I horn type), fitted 
field releYs: 2 Pi,'k-uPs; I mike: spare valves, etc.; 
reasonable offer atinted; heard by appointment, day. 
111110 only; attit detaler.—Ilow, Wireless Ihta h•r. 

YE 2011 Choke, Forum 8011, D.E.P.240. 16k1.6z(111a5 p 
L.F.. Dario power, variable and fixed condensers. 

other components: half price; stamp for — Bea 
3974, r' n: The Wirelcxx World. 

latsliACTICALLV New Titillard 4-volt Screened [(617ri0.13. 
Detector and Pentode (with valve holder), 31/-

the 3, or separately; Initialer .8. kV. 'Tumid coil, with 
base, 5/-.--titeel, 11, Tassie St.. Glasgow. S.1. 1.670; 

URP4US Cotnponents, large quantity at scrap 
Prwes, transforntere. valves, roils, utility 

owitehes. rheostats. potentiometers, condensers. resist • 
acres, state requirements and enclose stamp for 
rettlY; Tungar 6.12 volt. 6 amp. battery eliarger. £1. 
or exchange I army. trickle; ear dynamo, 6 von 10 
atop. new wintlings, 10/•; morse key. 4;-; Bowyer Low,• 
superhet (see advert. under Receiver,t).—Walker. 159. 
Tetnpest Rd., Dewsbury Rd., Leeds. [6691 

cJ•unina.i.s, unused except where staled.—T.ion pewee 
KY chassis. £4'10. recent IntrellaSe: Lulus tliai;. 
3!6; LB. 0.0003. 71- each; litilily 70/6 dial,. 5 • 
ea,-h; Utility 0.00015, 6/6 each; 100it. Negrolac 
aerial, 11/6; (;ambrell Neutrovernia, 3/6: lgranie 
transformer. 12/6; S.8.210 B.F. and 2 P.31.1. L.F., 
7'- each; P.31.2 (week's use), 9/-; Frost 0-500.000. 

; 6/6; Valve test meter. S.W. set, Keech banjulele. etc.; 
offers considered. - F. caddick, 15, Stanley Park Rd.. 
Wallington [6686 
'n.T.II. Piek-up and Arm, used once, 38/ 

st-ut adjustable speaker, mahogany cabinet!, 30/-: 
2 Utility 0.0003 3/6 eaoh; T.C.C. 0.002 mica. M.; 
climax potential divider. 2/•; Connor coil, 216; 
Igranie rheost I e, 9d.: 3-way coil holder, 1/..-
1351 SF1.C, London. W.C. [6 684 

All Power :Ripply Unit, 116.981 B E 
..  .11.B.. 200 240 volts D.C.. £3/10. cost £6110; 

Celest if.Il speaker, Ittahogany £3/10, cost £6110. 8_0(.1 
. condition, little u=cd.—Urawforil. 268, 'tolls 11.1.. Ber-

..__ moudsey. [6714 

Very Much in Demand 
—our new 1930 

SUPER POWER 

MODEL— 

Olympia results have inundated us with 
orders from home and abroad. PLEASE 
ORDER EARLY TO AVOID DELAY. 
Hear and see this wonderful Speaker at 
Manchester Exhibition, stand ill. Send 
a postcard for our new booklet (36 pages) 
Sound Ado ice." 

n ) 

B6 SeetWiteSet 

um RADIO willEtmel 
Offices. 

89, SELHURST ROAD, S. NORWOOD, S.E.25 
Works: 

42, CHERRY ORCHARD ROAD, E. CROYDON 

DOMINION SLOW MOTION DIAL 

1%.12,16111 

Brownie are now producing 2,000 Dominion 
Vernier Dials a day. That is why it is Possible 
to offer this high-grade dial at the wonderful 
price of 26. 

The mechanism is a special non-back lash 
design with a reduction ratio which makes 
fine tuning easy without becoming tedioo,. 

Finished in plain black or beautifully grained 
mahogany Bakelite. 

¡he Wireless World," when wrIttng to advertisers, will ensure prompt atienlion. 

• 4 

• 
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Components, Etc., for Sale.—Contd. 
RADIO HOUSE HUDDERSFIELD (6th winner). 
E CLIPSE 
LAMENTATIONS 

INHABITANTS 
ABERDEEN. 

BATTERIES 
, INLAND 

! LATF.I.Y 

! INCREASED. 

T AYLOR 

'VET Offer One per Week Free; likewise unsolicited 
. testimonial was received from Litt lehampton 
reader: Your firm is streets ahead of some of the 
London houses for business; this unsolicited repute-
lion we endeavour to uphold. 

. W ITH 

I" 
REFILL 

E XTRACTED 
LABOUR 

XCHANGE, 

LICOTClial A N 

SECURES II.T. Battery; where there's a will there's 
a way, so why not submit similarly composed 

advertiseinent, using the words " Reliability Wireless 
; Guide." so as to entourage readers to apply for this 
list? Weekly change of matter desired; a 100-volt 
H.1`. battery for each effort published, and useful 

; consolation prizes given. 

G ENERALLY 
UPLANDER8 

INTERESTED, 

DETECIING 

-pLEcrítIc H.T. Supply Free, so send for Guide, 
-au which will be sent :post free from .J. H. Taylor 
and Co., 15, Radio House, Macaulay St., fIudders-
field, to whom etimpetition efforts should be sobmittea, 
indicating also if tuante and a Id reos Itublisha ble it 
successful; prize winner this week from Batley. 
(Only 23 alternative words required, Radio House 
Huddersfield remaining, one word for each initial 
following.) [6655 

MARCONI M.C. Loud-speaker, 200 volts D.C., West-
111. inghouse toctal rectifier, 11.7.4 mains trans-
twiner. heavy duty, 200-220; £8, or separately; all 
tew.-Thempson. 51, Vesta ltd., S.E.4. [6713 

Fo Superhet Builders.-Massive Shanghai made teak cabinet, mahogany finish, removable glass front, 
inged back, takes panel 36in.xllin., ilepth 71.‘,1n., or 
ith front relnoveil 9•tain., stain)), skettill, bargain, 
1/6, carriage forward: four Tropitformers, eoupler. 
!tie prints, instructions, 47/6; Colvern broadcast, 
is. coupler, with hase, 61-; Cybion J. 0.00025. 
6; Sterling square law vernier, 0.00025. 4/6; ¡grape, 
F., 12/6; R.I. ditto, 10/6; It -two microphone ampli' 
sr, 1,500 w., perfect, 40/-; Mullard D.F.A.3, bought 

error. unused. 15/6; lour Royal Frost 8 ohm. 
amen'. rileostiltS, 1/9 each. lot 6/6; all post free.-
tck, 58. Branteote Itil., Beeston, Notts. (6719 

ECON DMA N 1), as new, two Orniond 8.M.D.1 dials, 
une Midget, ditto, 6/-; one MAL neut. cowl-

•; Ormond 0.0003 var. cond., 2/6; two Cosser 
L.F. valves, 10/•; one Lotus Q.A. roil, 7/-: M-

a twin coil, special choke, 5/6; Eureka convert 
nil LE. trans.. 6/-; two T.C.C. cond.. 4 mud., 800 v. 

14/•; two T.C.C., 2 mid., 4/-; one S.P. porcelain 
thin., switch, Gd.; one pair 'plumes, 3/6; two Ben-
in valve holders, 1/6.-Grant, 68, Green Lam'. 
rd, Essex. [6712 
ARt4AINS.-Pye apparatus, bought (or new re-
ceiver, which circumstances will not permit me 

sake: 4-1 and 2.5-1 transformers, 12/- each; 3211. 
at, 7 / 6 ; e toil e output transformer, 3.5- I , 14/ 6 ; 
:le charter. 2. 4 and 6 volt lappings. 1,1, amp. out. 
Cost 50/-, 35/-; all brand new.-Box 3476, c/ii 
Wireleut World. [6705 
fAL Range Coil, fitted wavechange switch, 7/11; 
Polar R.C.C. unit (7/6), 4/6; short wave cnil, 
base, 1/6; 6-way battery cord. 2/6; 0.0003 Sq. 
condenser. with engraved dial and knob, 1/6. 
. All-wave Hie Transformer, 3/6; aluminium 
screening box, r,x41,4. with lid. 2/6; 10 B.A. 
ing, 2d. foot; get there gadget, for inaccessible 

Gd.-Frost. 54, Clerkenwen Rd., E.°. L. [6667 

?ERIMENTER has Following for Sale, new and 
tuaranteed : G.E.C. L.Fs 2-1. 4-1. 7/6 dach; 
e type .1. 3-1, 8/-; Dubilier K.C. drum dial. 
., 7,-6; Milliard Pentone P.M. 24, 10/-; Polar 
t reaction, 0.0001, 3/-; Dubilier, fixed, 0.0003. 
Polyniet, 0.0001, 6d.; Gambrel' Ne -d roi 
/3; also others; state wants.-N., 6, Ospringe 

[6678 

Advertisements for " The Wireless I 

the 
DRUM DIAL 
that convinced 

Olympia. 
'..r HERE is no more reliable guide 
J. to a Component's value than 

the opinion of Olympia—where the 
experts gather. 
And this new " UTILITY " Drum 
Dial is yet another " UTILITY" 
Component to gain the approval of 
the experts . . . . follow their lead, 
it is the safest course, and in this 
instance, proves once again that the 

best is not the most expensive. 

The " Mite " Drum Dial Condenser 

is a combination of an entirely new 

Dial with our Standard "Mite" 
Condenser. The Dial will improve 

the appearance of the panel—is 

easier to read—and occupies very 

little space. It is supplied for left 

or right hand operation. 

The prices complete with Condenser 

are as follows:— 

Cat. NO. 
W.201 
W.202 
W.203 

PRICES: 
Cap. 
.0005 
.0003 
.0002 

Price. 
11!6 
11 - 
10.6 

" UTILITY " Components can 
usually be obtained from better 

class dealers or, in case of difficulty, 
may be had return post from the 
makers. Write for a fully illustrated 

list, we will send you one post free. 
Why not write to-day ? 

WILKINS &WRIGHT LT-2 
HOLYHEAD re Seillie BIRMINGHAM 

Vorld" are only 

Components, Etc.. for Sale.—Contd. 
MIERRANTT L.T. Trickle Charger, never been used.' 

46/-; Ferranti transformer, A.F.3, 15/-; Auk.; 
plion lond-speaker, A.11.19. £1.--11. Freeman, 47, Ten.: 
bury Rd., King's Heath, Birmingham. [6708 

MISCELLANEOUS. 
QCOTT SESSIONS and Co., Great Britain's radio 
• donors. tin-1;1114 approved as wireless repairers 
by Radio Society of Croat Britain and Wireless League; 
old sets of every type repaired, rebuilt, modernised; 
send set for immediate quotation. 
QCOT'!' SESSIONS and Co.-New sets constructed with 
e...7 your or our components. guaranteed finesa work-
mates-hip, we specialise in "Tlie Wireless World " cir-
cuits; remember, we have satisfied customers through-
out the 13ritish Isles! Bristul, Gloucester, Weston, 
Taunton; send name, address atol date and mir Bristol 
representative will call; if winter comes now is Oie 
Lime for overhauls.-Tel. : Tudor 5326. 1, castle 
Terrace, Muswell Hill, London, N.10. [0262 

1?ASY Paymcnts.-We supply, by easy payments, 
12à couiponents, accessories, and sets, any make; 
ION ilown, balance spread over 10 months.-Send list 
‘cf requirements to London Radio Supply CO., 11, Oat 
Lane. London. E.C.2. (0097 

METERS. Meters.-Milliamp. and ampmeters re. 
calibrated and shunts provided; voltmeters fitted 

wiili resistances for higher ranges; semi meters for 
estilnates.-Chester Bros., 244, Dalsten Lane, London, 

[5290 

A LEXANDER BLACK, the original wireless doctor. 
£3-• will call (London and Home Counties) and oure 
your set; sets installed, maintained, and brought up 
to date; complete satisfaction or no charge; gramo-
phone pickups, 11.T. eliminators, and Webson moving 
coil speakers demonstrated by appointment; purit[0y2r7e P ; roduction speeialist.- 2a, Woodville Grove, N.16. 
Sloane 5105 or Glissold 3687.  

WIRELESS Notes.-A monthly selies of informa-
"  tieu for all thoeo who want the very best in 

wireless or gramophone repfixhation; frank 'Mich« 
of receivers and components; immediate postal help 
and advice in all dilfteulties; something slew end 
unique; you ninst have it if you want to know the 
truth.-Full particulars free from Ernest H. Robin-
• Laugmead, Pirbright, Woking, Surrey. [6144 

SUM.' !-Why throw your old Gillette pattern lilades 
away, when a few strokes 011 the Pendulum 

Stropper makes them 110W again; eend now, 1/6, with 
3 Gillette pattern blades; post free-W. A. Richardson, 
16, Lut-an St., Stockton-on-Tees. [6316 

CABINET and Table I.egs, twist and carved. mould-
inp, plywood, planned mahogany end oak boards.-

Cornwell and Co., 233, Old St., London, E.0.1. [6491 

Tr NC I NEER S.-Import ant Not ire. Results now to 
1-4 hand show that 86X of ttur candidates pass their 
roams. at the first attempt, a re/milk:Ode rettord un-
approached by any other organisatien and showing why 
we can guarantee "No pass-no fee." If 86 out of 
every 100 ordinary men ran succeed, why should you 
remain in the ranks/ NOW is the tinte to " get busy " 
and investigate. Our handbook, " Engineering tippers 
t 1171 it ¡CS,"  ',Plains the most simple and surcessful 
11.one-study methods of passing A.M.I.Meeh.E.. A.M.I. 
C. E.. .A . M. I. A .1-1 . A . . I .SI ruet.E., A. M.I.E.E.. O. 
& G., (i.P.O., Merle, cte., exams. The book mitlines 
Courses in all branches of Civil, Mech., Elec., motor 
and Wireless Engineering, and inelecies a brilliant fore-
word by Prof. A. M. lew, in whiell he shows elearlv 
the chanties you are missing Mend for this free hand-
liouk now (state subjeet or exam.1.-British Institute of 
Engineering TechnologY, 87. Shakespeare House, 29-
31, Oxford St., Loudon, W.1. 6 

r‘LBS. 36 S.W.G. D.C.C. Instrument Wire, 101/-5:829 
e." Wilson motors, 5/6 each; 1 Weston relay, 5/-; 
I Frost varionteter. B.B.C. range, 3/6; 1 Ferward 
wa vetneter. 100/ 1,100 meters, £3; 1 Gee Ila w slow 
motion dial, 2/-; 1 Ferranti 1/1 output transformer. 
10/..-Alex. V. Simpson, 28, Westgate, Burnley. 

Lanes. "%TOUR Old Apparatus Taken in Part P;;>(;m66ehn9t 
for Latest Type; see our advert. in column 

Receivers for Sale.-Scientific Development Co.. 51, 
Fishergit le. Preston. [0229 

VXPERIMENTERS.-X-Ray outfit, 12in. roil. me> 
.11.1 miry break, Marbel switchboard, all instruments, 
etc.. all mounted in handsome oak cabinet ,,ver7111.0  

high and cost over £100; bargain, £25, or near offer. 
- IL, 67a, Baker St., W.I. [67 

PATENT AGENTS. 
PATENTS and Trade Marks, British and foreign.-

Gee and Co. (IL T. P. Gee, klernber R.S.G.B. and 
AM.I.R.E.), 5152, Chancery Lane, London, W.C.2. 

'Phone Illolborn 1525. jr INC'S PATENT AGENCY. Ltd., 146a, Queen10 Vie-
torin St., le.C.4.-Free advice awl handbook OR 

patenting inventions and registering trade marks by 
registered agent with 43 years' experience. [0002 

REPAIR-S, 

TWELVE Months' Guarantee Accompanies all our 
Repairs; any make of L.F. transformer, bead-

plumes, or loud-speaker repaired and despatched within 
48 hours; 4/. post free; don't discard if burnt out; 
terms to trade.--Transforrner Repair Co. (Dept. W.), 
214, High St., Colliers Wood, SAV.19. 0011 

accepted from firms we believe to- be thoroughly reliable. 
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WORLD'S FINEST VALUE 
Graves 'Vulcan' 2-Valve Wireless Set is the World's 
greatest achievement in Wireless Value & Efficiency 

LATEST DEVELOPMENT IN WIRELESS SCIENCE. 
Even if you aie only a beginner, this magnificent installation will enable you 
to start where others leave off; or if you are an experienced wireless 
operator, this superb set will give you a thrill of interest which you have 
never had before, and a sense of power and command over the mysterious 
forces of the ether which will positively astonish and fascinate you. 

DO NOT LET THE LOW BARGAIN PRICE MISLEAD YOU 

into thinking that this is a cheap production. On the contrary, every component is of first-rate 
quality, and the whole production is worth many pounds more than the puke we ask. The Graves prin-
ciple of business stands for Highest Quality, Lowest Price. Easiest Ternis, and Immense Sales. 

TERMS 
Our Inelnidve 
lioruoin Price 
In for deferred 

payment's. 
M.31111016  '. 
and complete 
purchase In 14 
Monthly /'11F-
mend s of 106 If 

ti.ried after 
rr lour Ow fit 
rim your I s. 
 .y back if 

disappointed. 

BRIEF SPECIFICATION The Cabinet is of polished figured Oak. beauti-
fully finished with hinged lid so that all 

internal pasts (including valves) are easily accessible. Dull Emitter Detector and 
Power Valves of proved efficiency, with anti-microphonic valve holders. No 
coils to change. Latest type H.T. Battery; efficient 2-volt Accumulator. and 
complete Aer ial Outfit. Cost of upkeep is negligible. The LOUD SPEAKER 
is of exclusive design Cabinet Type in beautifully marked Oak to match the Set. 
Will give she finest tone and wide range of musical frequencies. being fitted with 
large magnet of the 'four pole' type. which ensures Mnfect 
reproduction. Price complete and Carriage Paid I • I • 

 ANOTHER BARGAIN  

THE GRAVES SCREENED GRID 3-VALVE SET 
Cons pluie in ecorY Particular. Wonderful rang, & amazingly good 
reception. Exclusive Oak Cabinet & Cabinet Lanni Speaker, £12:15 and all components of the highest quality. Carriage Paid 

TERMS 15 - with Order. and 15 - Monthly. 

W RITE•PoR BEAUTIFULLY ILLUSTRATED CATALOGUE FREE 
Fullest Particulars and detailed speeinuitions; also the newest types 
of clep011tiable Portable Sets, and other varieties of high-class 
Receiving Appaeatus. 

J. G. GRAVES Ltd. SHEFFIELD. 

6 

ASSEMBLE YOUR OWN 
RADIO CABINET 

COMPLETE SET OF MACHINED 

PARTS READY FOR 35 
ASSEMBLING 

There's an .• OSBORN " 
Cabinet to fit every set. 

Machined parts ready for 
assembling. Cabinets assem-

,- bled ready to polish or reads* 
for use. Send 3d. in stamps 

Mo. osa I for illustrated Catalogue. 
" Make your t., trivet the Osborn may." 

CHAS. A. CoSSOR101, 
The Regent Works, Arlington Street, London, N.1. 
Tel, phone: CS rA, //:,o95. Open to 7.30 p.m. Saturdays 4.30 p.m. 
And at SI. ESSEX ROAD, ISLINGTON, N.I. Open until p.m. 
WEEKDAYS; SATURDAYS. Thom.: Ulerkenw.U563.1. 

Mention of The 

COMPLETE ELIMINATOR TRANSFORMER 

TO BUILD 
YOUR OWN 
MAINS SET. c 

Wrii dawned, end 
currently, valves,. 

P. s. 

E le 

204=r, 

PRIMARY, 

vOLT 831” 
................... 

4 - 6 3.8 11.0 

S - I.• t•S 

- •O  s 

- Is s•o 

- s•o s•o 

PUGH BROS. 95/101, Ho loway Road, N7 

Wireless World." when writing 

ftepairs.—Contd. 
QCOTT SESSIONS and Co., Great Britain's radio 
Is doctors; read advertisement under Miscellaneous' 
column. [026 

K INGSTON-ON-THAMES.-2/• per bobbin 115o9n0d1' 
speakers; 'ph m ones per earpiece: transformers. 4/- 

guaranteed—Minter, 156, Cambridge Rd. 

1) EPAII2S Returned Post Free, and to ensure satis. 
.1-1, faction send remittance after approval of samei 
—Leeds Wireless Repair Service. 
L.0IID-SPLAKERS, headphones, rewound to an 
2-1 resistance arid remagnetised, 3/-:. transformer, 
rewound, 4/-; Blue Spots, Triotrons, and 4-pole units,. 
4/6; work guarantend.—Leeek Waidess Repair Service_ 
5. Beaton Place, Creel,. Rd., Leeds. :635 

nUARANTEE1) Blue Spot Units. repairrd, yentas 
netsed, adjusted and returned as new within 

days; 41-, post free.—Greenwich Dynamo, Motor uni 
'elation Cu., 131, South St., tireenwicii, London 

[651. 

81?:E:1-1,F°.'.CTILICAL InStruments Repaired and ReetilL 
hrated; therm° ammeters and galvometers lmter 

on special 11.F. a pparatu,; range of ally instrumen 
altered l0 suit your requirements; send instrument 
for quotation.—Smith Bros.. 29, Waverley Rd., Soul. 
sea. (6491 

CAR NTEED Repairs by Experts.—Lood•speakers • 
bealPliones, lone ond smite piek-uPs, any loo k:6'661à 

type, rewu, rennignetiscd' and adjusted, post Nets 
er-; LE. trinefonners and. chokes rewound front 4/. 
poet free.—Ilowell, 42, Fotheringhtun Rd., Enfield, Mid 
(Hews. 

WANTED. 
'WANTED, Ferranti R.V.2 transformer—Parkinson I 
FT 43, et. Mary's Rd., Oarstssn, Liverpool. 1.663:1 

WANTED, old box-pattern Polar condenser, it 
71' good condition.—Pickering. The Haven. Wy 

on-Tyno. 1561/ 
MASTER Three Star Components, perfect. condithir 

essential.—Vittoria Ilk. Canteen, Birkenhead. 
[661f 

1VANTED, moving coil speaker, also gramoplinne1 
v electric motor, 230 D.C.-143, Beedell Av., West. 

cliff. 16654 

Output Transformer, 25-1, double colic 
preferred.--Z., 6, Ospringe ltd., N.W.5. 16679 

W ANTED, good typewriter; exchange components. 
—Scott, 10, East Pararle, Ilkley. (6695 

AGENCIES. 

AGENTS Wanted ideal 11.'1'. Accumulator:, 60 volt 
32/ . 120 volt 58/6: good terms--Pearson, 29 

Midland ltd.. Bournemouth. [641 4 I 

A CENTS Wanted, spare time, wireless experience, t, 
deino,,,t rate and sell the world's best an, 

cheapest 3-valve set.—Mag-Radio 112. Warstene Lam 
Biriningliam. [266 

A CI.NTS Wanted by Prominent London I.Oud-speak, 
Manufacturer; applicants must possum high , 

references and pass guarantee society: excellent oppo 
tunitv for right men.—Write Box 3473, C/O The Il ie 
less IV orld. [67( 

PROSE Who Would Appreciate n High Class Culsin 
Gramophone, and/or eash, may have one gnoie 

return for little energy expended.—Write J. E. El 
and Co., 62, Buriner Rd., Peterb0301101. [65 

EXCHANGE. 
VOCR Old Apparatus Taken in Part Payment 

Latest Type; see our advert, in column Remain 
for Sale.--Seientifiz Development Co., 51. Fishergi 
l'rcston.10 
A TLAS D.C. Eliminator, 3 tapping:, accept 3m 

wanted, P.M.252 pick-up; eash adjustmen 
Mit, hell, /0, Hilton Av., Frizingliall, Bradford. [6 

"(TOUR Used Components l'art Exchange for Ne. 
Scott.. 10, Bast Parade, Ilkley. 

TILE RADIO EXCHANGE, 80, Treville 
mouth.—Highest allowance on your old net, 1 

speaker or accessories, in part exchange for new. 

BUSINESSES & PROPERTY FOR SA 
TO BE LET, OR WANTED. 

LOCK-UP Shop to Let, in Carratt Lane, 
suitable for wireless sundries, etc.; low 

sise rent.- 1-M11 particulars, Robson and Perrin 
Wigmore St., W.I. 

RADIO Electrieal Business, Smith Coast, b 
service, sales for last 7 years 1,500 per ar 

lease or will sell property. —Box 3464, c/o The 
less World. 

RA MO and Eleet.rical Business Wanted to 
chase by Electrical Engineer; would cetert 

interest in an established business where add 
capital is required and a lair return will rem 
work and capital invested.—Write Box A.4760, 
Cecil Court, W.C.2. 

to advertisers, will ensure ',roust>: attention. 
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SITUATIONS VACANT. 

W IRM.ESS Operating Appointments Assured; 
short qualifying course, day, evening; fees pay-

able after appointment for boarding students; Morse 
classes.—Manager. Wireless School, 21, Manor Gardens, 
London, N.7. Archway 3694. (6379 

W ANTED, demoted rators for portable seta—Box 
3374, c/o The Wireless World. [6582 

YOUTHS Required for Wiring and Assembling; pre. 
',dons experience preferred, but not est.ential.—Ap-

ply Easi ern Wireless Co., Ltd., CoRingwood Rd., Sut-
ton, Surrey. • (6593 

VALVE Factory, North London District, hat 
• vacancies for the following :— 

Winn Class Technical Assistants.—Applicauts must 
have sound technical education and preferably 

previous experience of valve testing or production. 
Also 

"ID HYSICIST, wills experience of high vacuum tech-
-1- nique, preferably with research or manufacturing 
experience of valves. Also 

TOM, Designer, Draughtsman and Process Engineer, 
with experience of small tools or lamp works 

machinery.—Write, giving full pavticulars and salary 
required, Box 3460, cjo The Wireless [6604 

"VOLIN(; MEN (between 21 and 25 years) of Good 
Appearamm and Education. required for high class 

installation anal service work riti electrical apparatus, 
first class wireless knowledge essential, and mechanical 
training an asset.—Apply, in writing only, staling age. 
experience, and salary required, to The Gramophone 
Co., Ltd., Employment Department, Hayes, M 
sex. (6608 

rrESTERS and Finishers Required by Portable Set 
Manufacturers in N.W. District; excellent wages 

for first class men with credentials.—Write Box 101, 
c/o )'arrs, 121. Kingsway, W.C.2. [6625 

SMAIM`, experieneed radio engineer required imme. 
'nattily, must tse quick at fault finding and con-

structing all types of receivers, definite technical radio 
training essential, interesting work for right man.— 
Write, in first instance, giving age, salary required, 
etc.. to Scott Sessions and Co., Great Britain's Radio 
Doctors, 1, Castle Terrace, Muswell Hill, N.10. [6720 

SITUATIONS WANTED. 

A CAPABLE Executive, A.C.I.S.' comprehensive 
it knowledge accountancy, correspondence, salesman-
ship, organising ability, silver medallist commercial 
law, distinct on accountancy, wireless knowledge, seeks 
progressive wireless firm; highest references.—Box 3251. 
c/o Tho Wireless World. [6387 

GENTLEMAN Requires Post as Salesman, demon-
strator, etc., thorough practical and theoretical 

knowleihre of wireless; or as assistant in experimental 
work.—Box 3403, elo The IVireless World. [6590 

VOUNG Alan, 25, requires progressive position, 
years' experience high class retail business, all 

sections, installation. repairs, battery charging, etc.-. 
Box 3463, e:o The Wireless World. [6623 

VOUNG Man with Car Requires Spare Time En-
sagernent, good technical and retail experience; 

South 1.ond,m.—BM /EXEL, London, Vtr.C.1. [6607 

BOOKS, INSTRUCTION, ETC. 

W ET II.T. flat icries are row a proved success; write 
for nmv illustrated booklet, giving cost and 

netbod of building and maintaining free; mention 
saper.—Taylor, 57, Studley Rd.. StockweL, London. 

[0077 
by Step Wireless; a complete courge of the 

3 theory of electricity in relation to the practical 
caigo of wireless apparatus, eliminators, circuits. etc.. 
ith extracts from a designer's notebook, giving up-to-
ate practical application; i.r.sued weekly; send 1 /- p.o. 
r first 4 weeks.-.Clifford Pressland, A.M.1.E.E.Eng., 
opt. W. W.. Hampton-on-Thames. [0195 

ADIO Amateur Call Book, the Directory of Aina-
ik tour Wireless Transmitters of the World, call 
na and addresses of amateurs in all countries, short. 
ve stations, prefixes and oilier information useful 
amateurs; price 4/6, postage paid to any address 
?where; published four times a year; reduction to 
mat subs,:riberg.- F. T. Carter, Flat A, Gleneagle 
nsions, Streatham, London. [6317 

REF; : Inventor's Guide on Patents.—T. A. A., 253 
(Wl. Gray's Inn Ill., London, WC. I. [6373 

AGE 16 TO 45., 

egeq5,5,-

I WANT YOU. 

LET ME BE 

YOUR 
FATHER. 

esee- 00. 
1 wart you 

to realise that 
/ have helped 

thousands of people 
to qualify tor and obtain 

good positions. Out gigantic 
connection f  tici in tone/. with 

all the big employers; therefore 
although we do not undertake the svoik 

of an emplayineut agency, we certainly do know 
where the demand exceeds the supply. Il you 

think you are in a rut, 01. ii advancement seems slow, 
v cite to nie, telling me your age, past exper,enee, present 

emplciyucc•nt, and anythlne else that may help, end t wiSI tell 
you what chances there are; if they are mailable for you, and if 

en, how you may attain your objective. 

IT COSTS NOTHING TO ENQUIRE. 
We have full particulars ln connection with any of the following einirse9, or special course, can 

ho combined to nu et :in requirentents. We speciatiae la preparation for all ex:indentions, meet 
moderate fen, payable, limn illy. 

COMMERCIAL 

Accountancy 
Advert. Writing 
Salesmanship 
Army Certict. Courses 
Auctioncering and 

Estate Agency 
Auditing 
Banking 
Bosh-keeping 
Civil Service 
College of Preceptors 
Commercial Arithmetie 
Commercial Law 
Company Law 
Costing 
Economies 
English and French 
Executorship Law 
Foreign Exchange 
General Education 
Modern Banians 

Method, 

COPIMERCIAL—Cen. 

Police Entrance and 
Promotion Council 

Secretaryship 
Shorthand 
Workshop oreanbatios 
INSURANCE 

Exams. for Agents ml 
Officials, F.C.I.L 

Motor, Fire, Lila, 
Marine 

Employers' Liability 
Auctioneers, F.A.L.P.A.. 
TECHNICAL 

Teaches of ilandicrafte 
Applied Mechanics 
Archite,tural Drawing 
Building Construction 
Clerk ot Works' Duties 
Boiler Engineering 
Boiler Making 
Chemistry 
Civil Engineering 
Concrete and Steel 

TECHNICAL—Con. 

Draughtsmanship 
Electrical Engineering 
Practical Mechanical 

Engineering 
Engineering Costing, 

Quantities and 
Specifications 

Foundry Work 
Heat Engines 
Mediae, Ventilating 

and Lighting 
Internal Comhastion 

Engines 
Marine Eng, D.O.T. 
Mathematics 
Matriculation 
Metallurgy 
Motor Engineering 
Naval Architecture 
Pattern Making 
Post Mace Examinstions 
Costing and Estimating 
Builders' Quantities 

TECHNICAL —Son. 

Road Making and 
Maintenance 

Sanitation 
Shipbuilding 
Structural Engineering 
Surveying and Levelling 
Smveyors of Works, 

R.E. 
Telegraphy and Telephony 
Town Planning 
Transport, A.M.Inst T. 
Wireless Telegraphy 
Works Managers Course 
MINING 

Fireman's Exam. 
lad Class Mine MIMS« 
1st Class Mine Manager 
11.M. Inspector 
Mining Elect, Engineer 
A.m.E.E. 
Mining Meeh. Engineer 
Mine Surveyor 

WE TEACH BY POST IN ALL PARTS OF THE WORLD. Also Ask for Our New Book (FREE OF CHARGE). 

THE HUMAN MACHINE 

Secrets of Success. 

Note Address Carefully :— 

THE BENNETT COLLEGE, LTD., 

Dept. 92, SHEFFIELD. 

Your First Steps in 
Wireless 

By HUGH S. POCOCK 
Editor of " The Wireless World." 

A most helpful little book for those who are 
beginning to study wireless. It explains 
technical difficulties by simple analogies. 

Price 9d. By Post lid. 

From 'LIPPE & SONS LIMITED 

Dorset House, Tudor Street, London, E.C.1 
and leading bookselkss. Iv.w. 14 

 dl 

EyxpERBIENT 

IlreELESS 
&The WIRELESS ENGINEER 

The Journal 

of Radio Research and Program; 

n)III y 25. tal. net. 

USE 

-nRE1131_t 
DUTY TERM I NALS 
NID OTHER WIRELESS ACCESSORIES 

J. J. EASTICK S 
LEX HOU 

• 

• mg' L ROW LO DON.. E.C.I 

Build a RADIO GRAMOPHONE 
British Made Double Spring Gramo. Motor. 
12" turntable, automatic stop, assembled and 

adjusted to correct playing speed. 
As Specified for the MOLLA» ORGOLA. 

40 - post free. Cash with order or C.O.D. 

E.M.H. RADIO SERVICE, 61, legise°Z9" RD  

NEW KILO-MAG FOUR 
BERCLIF COILS 

Price 50/- the Set 
Also Complete Receivers 

Prompt dehneru. Trade Supplied. 

SIMMONDS BROS. 
SIBRELAND ROAD, SMETHWICK 

..1diorliseoholls or The Wireless IForld" are only accepted from firms we believe to be thoroughly reliable. 
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ACCILIIVIt_ILATOrts 

MailaliMINIESIBUMOle Inn 

ACC UM ULATORS " ELITE" Britain's Best Battery 
H.T ACCUMULAT9R, 60 ',pits, 3 amp, 22/.6 

Submerged. Or tj sruhtmeellue'caluSreeanbisioittOieley 
Complete atsypdelu.s012r;teSdo.meic'el prevents surface kedge 

)0UBLE CAPACITY TYPE, 60 volts. 30/ losses. As supplied lo 
H.M. GOV ERNUENT 

LontonDistritintor VOHLRIAT, °Crirel°;PIO.ri: inti 

DEPARTMENTS. & 31. per mtb. for I 'nuts. 

ELITE, Et °cif-cirri St., FIALIFAX. 4111. 

 4,9,0 Man e 1,12•19 

CHARGE YOUR 
OWN BATTERIES 

e 

Why have the trouble of currying your batteries about to he 
charged up when for a very moderate outlay you could 
charge 1113 pair own at home, and at the saute time save 75% 
in your recharging costs. 

How often it happens that just when you require a full supply 
of current your Accumulators are run down, you are than 
probably held up for a day or two. With one el our small 
plants all you would have to rlo le lo stag t the little Engine 
and connect up your A ¡stimulators, you would have a lull 
supply al sac. It is well worth the outlay for that reason 
alone. and you would be ablii to see tor your,iiit Slot they 
were therougoly nail properiy charged. If you llave a garage 
or sm.iii out mending you would have your Into lighting plant. 

These plants are Petrol driven with a reliable Engine guaran-
teed to stand up to 50 hours continuous running every day. 
All our engines are so ',flit:lentil' ..sil,msst tliat nn .noor.nce 
enume t from a noisy exhaust ; ledlieolar al tentinn lion been 

paid ti, this matter, and we hove succeeded is Limbo:ink an 
Engine as silent. as it is 1111.,i 1,1t, to got. 

Made in three sizes. 40-50 watts out put, 814 0 0, 
80-80 watt,,D7 18 6, and 150-180 WattS, al 18 IL 

Easy terne. arranged If desired. 

These email plants are not piffle, but a sound engineering Job 
guaranteed to stand st' to long continuous runs at full load 
withotat atWition, and to give good service year and year out. 

Write to-dityfar illemtratrd 0.10, 11,14. xlre p pl 

TOM SENIOR, Engineer, Westgate, Cleckneaton, Yorks. 

A S HT ON PERFECT 
AERIAL SPREADERS 
is New Model 15'-

11cr Set. 

FUL 
RECEPTION 

Manchester Show. 
See Stands 8, 49, 65, 82. 

OAK CABINET: 22/-

Ready to assemble: all joints cut. 

Send P.C. for Free Illus— 
trated Catalogue 

0170's R.T.A.'' pieces of furniture. 

HANDICRAFTS, Ltd., 
14, Weedington Rd., N.W.3. 

PRICE REDUCTION 
OF THE MULTI-RANGE 
DIX -ONEMETER 

The extensive sale and increased use has 
enabled a reduced price to be offered below 
the already exceptionally low price. 

DIX-ONEMETERS are now 
50 - only, a remarkably small 
price for a meter worth £10 in 

comparison w:th others. 
Latest Model. To st Grade Brit, Eng. Standard. 
Mirror Double Scale. Moulded Base. The finest 
Precision M•ilti-measurin:e instrument is the 
DIX-ONEMETER, the acknowledged Radio 
standard beloved by Expert and Amateur. 
Imitations of its Bakelite case and mirror scale 
are inferior. They lack the 50 Multiplier Ranges, 
the Precision, the Duplex Scales, Knife-Edge 
Needle. Accurate Bearings and High Figure of 
Merit. Remember that the DIX-ONEMECER 
is as nearly elertro-static in its tiny load and can 
be used at 2,500 ohms per volt. On 100 volts the 
high value of 250,000 ohms can be used. Micro-
Amps., Milli-Amps.. and Amps. to 20A. Milli-
Volts and Volts to 2,000V. Resistances front 50 
ohms to 50 million ohms. All these are measured 
with ease on the versatile and finely made 
DIX-ONEMETER. 

DIX-ONEMETER 50/ ONLY 
Range Multipliers 6/6 each 

Electrical and Radio Test Booklet Free 

ELECTRADIX RADIOS 
Apparatus Depot 

218, Upper Thames Street, EC.4 
City 0191. 

Mention of " The Wireless World," when writing to advertisers, will ensure-prompt attention. 
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E DISWA 

VACUUM RESISTANCES 
EDISWAN GLASS-ENCLOSED VACUUM 

RESISTANCES. 
(Grid Leak or Anode) 

Ediswan are the only British made resistances of this type on the 
market. All resistances are thoroughly tested before leaving our 
works, and are absolutely accurate and noiseless in operation. 
length, 45 mm. Obtainable in values from 5,000 ohms to 5 megohms. Overall 

CARTRIDGE CONDENSERS. 
These condensers are ideal for the man who likes to experiment. 
In a second, you can pull one out of the clips and put in another of 

*001 45 mm. 
a different value. They are m ade in values from .0001 mfd. to mfd. Overall length,  

For the best results 

THE WIRELESS WORLD 

THE EDISON SvVAN ELECTRIC ConneANV 

-481. 

LIIVIITED 
COUPOIIATI SO IL' {I 'Divo SUPPLIES LIG PI A ENO/ YCTRID U RI:PRIOR/7A-

TION A E D I, ib/o BUS/MRS'S OF 7'11E BRITISH Tito 80 S-110 US TO N CO. LTD. 
123-5, 21-1EEN VICTORIA STREET, LONDON, E.C.4. 

BRA-NORSE I _V A LL Tile PRINCIPAL TOWNS. 

• 

Superior A.C. POWER TRANSFORMERS 
and CHOKES for the MAINS from 351- each 

for ALL INPUTS and OUTPUTS. 

SPECIAL 
INTERVALVE 

TRANSFORMERS 
15/- EACH. Special Quotations for Gramophone Radio and 

Public Address Smoothing Chokes on application. 

Telephone Mid. 1409. WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM. 

Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. Telegram, " Drawbench, Wham.' 

ADVERTISEMENTS. iii. 

w.0 
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Tone so natural 
that you might 

- actually be 
in the studio! 

W HAT a difference this new Marconiphone 
Moving Coil Speaker makes! Tone — 
so absolutely pure and natural that you 

might be in the studio instead of miles away. 

Volume — strong enough to fill a dance hall, or 
subdued for a chamber concert in your drawing 
room. 

As soon as you possibly can, hear a Marconi-
phone Moving Coil Speaker at any dealer's. If 
you do not know of a dealer near you, 
write to the Marconiphone Company 
Limited, 210 -212, Tottenham Court 
Road, London, W.I. 

Fit this new Marconiphone Moving 

Coil Speaker to your set, and you 
will know for the first time how good 

wireless can really be. 

Why so good? Because— 
An entirely new type of diaphragm ensures 
perfectly balanced reproduction and ample 
strength to handle considerable output. Strictly 
accurate centring of the moving coil gives enor-
mous sensitivity. The outstanding success of the 
Olympia Radio Exhibition. It reproduces the 
entire musical scale. 

Moving Coil Cabinet Speaker, type 110 for 
6 volt accumulator, £7. Type 120 for D.C. 

Mains, £7 .10 .0. Type 130 for A.C. 
Mains (new Rectifier Unit, U9 Valve), 
£12 . 12 . O. Moving Coil Units can also 
be obtained from £4. 10 . O. 

The first and greatest name in wireless 

MARCONIPHONE Moving Coi/ SPEAKERS 
Printed for the Publishers, ILirre & SONS LTV., L)orset House, Tudor Street, London, ILC.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.B.r. 

Colonial 11.11.1 Foreign Agents: 
UNITED STATER—The International News Co., 131, Varick Street. New York. Passes --W. H. Smith A $on, 248. Rue Rivoli. Paris; Hachette et Cie, Rue Realms«, Parlo. 
BkrJoivn—W. 11. Smith re 800, 78, Marche au, Herb«. itruesche. Ittota—a. II. Wheeler & Co.. Bombay. Alkiliabad and Calcutta. sourn Aratca—Central News Agency, Ltd. 

AUSTRALIA —W IT.1011 a GOtell, Melbourne (Victoria). Sydney (N.N.W.). Ilrhibane (QueenSand). Adelaide (LA.). Perth (W.A.). and Launceston (Tasmania), 
Censos—The American News Co.. LW.. Toronto. Winnipeg, Vancouver, Montreal. Ottawa, St. John. lialilas. ilbteniltOn; ((orden a Uotch, Ltd.. Torouto; imperial New s Co. 

Toronto. Montreal, Winnipeg. Vancouver. Victoria. Maw Visi.sso—tiortion a DotA. LW.. Wellington. Auckland. Christeherch and Dunedin. 
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E DISWAN  
VACUUM RESISTANCES. 

EDISWAN GLASS-ENCLOSED VACUUM 
RESISTANCES. 

(Grid Leak or Anode) 

Ediswan are the only British made resistances of this type on the 
market. All resistances are thoroughly tested before leaving our 
works, and are absolutely accurate and noiseless in operation. 
Obtainable in values from 5,000 ohms to 5 megohms. Overall 
length, 45 mm. 

CARTRIDGE CONDENSERS. 
These condensers are ideal for the man who likes to experiment. 
In a second, you can pull one out of the clips and put in another of 
a different value. They are made in values from •0001 mfd. to 
'001 mid. Overall length, 45 mm. 

For the best results 

THE EDISCIN SVVAN ELECTRIC COMPANY LIMITED, 
I ACOUPOSATI NG TILE IRIS() AUPPLIKI TI NCI HAW VEERING, REFRIGERA-
TION AND RADIO !IIIIIINESS OP MIN BRITISH THOMN0N-110USTON CO. LTD. 

123.45, QUEEN VICTORIA STREET, LONDON, E.C.4. 
BR INCITES I A ALL THE PRINCIPAL TOWNS. W.o 

Superior A.C. POWER TRANSFORMERS 
and CHOKES for the MAINS from 35i- each 

for ALL INPUTS and OUTPUTS. 

SPECIAL 
INTERVALVE 

TRANSFORMERS 
15/- EACH. 

Special Quotations for Gramophone Radio and 
Public Address Smoothing Chokes on application. 

WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM. 
Telephone r Mid. 1409. Telegrams: " Drawbench, B'ham.' 

Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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Tone so natural 
that you might 

actually be 
in the studio! 

W
HAT a difference this new Marconiphone 
Moving Coil Speaker makes ! Tone— 
so absolutely pure and natural that you 

might be in the studio instead of miles away. 
Volume—strong enough to fill a dance hall, or 

subdued for a chamber concert in your drawing 

room. 

As soon as you possibly can, hear a Marconi-

phone Moving Coil Speaker at any dealer's. If 

you do not know of a dealer near you, 

write to the Marconiphone Company 
Limited, 210 -212, Tottenham Court 

Road, London, W.1. 

Fit this new Marconiphone Moving 
Coil Speaker to your set, and you 

will know for the first time how good 

wireless can really be. 

Why so good? Because— 
An entirely new type of diaphragm ensures 

perfectly balanced reproduction and ample 
strength to handle considerable output. Strictly 
accurate centring of the moving coil gives enor-
mous sensitivity. The outstanding success of the 
Olympia Radio Exhibition. It reproduces the 

entire musical scale. 

Moving Coil Cabinet Speaker, type 110 for 

6 volt accumulator, £7. Type 120 for D.C. 
Mains, £7 .10 .0. Type 130 for A.C. 

Mains (new Rectifier Unit, U9 Valve), 

£12 . 12 . O. Moving Coil Units can also 

be obtained from £4 . 10 . O. 

The first and greatest name in wireless 

MARCONIPHONE Moving Coi/ SPEAKERS 
Printed for the Publishers, ILIFFE Si Sons Lim., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.x. 

Colonial and Foreign Agents: 
UNITED STATES—The International News Co., PH. Variçk Street, New York. Fluor:a -W. If. Smith k Son. 248, Rue Hivoli, Paris: Hachette et Cie, Rue Réaumur, Paris. 
BnLomnC_ W. H. Smith es Son, 78, Marche aux Berber, Brussels. INDIA—A. II. Wheeler er Co.. Bonilety, Allahahad awl Calcutta. SOUTH AFRICA—Central News Agence, Ltd. 

At evrnA,IA -liordon x (iota, Ltd.. Melbourne (Victoria), Sydney (5.5.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston (Tasninni.d. - 
CANADA—The American News Co., Ltd., Toronto, Winnipeg, Vinwouver, Montreal, Ottawa, St. John, Ilahlao, Hamilton ; Gordon Is Goth, Ltd., Toronto ; Imperial New, Co. 

Toronto, Montreal. Winnipeg, Vancouver. Victoria. New Zaat.txre—llordon I °latch, Ltd., Wellington, Auckland. Chrictchurch and Dunedin. 
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BRITAIN'S BEST BATTERIES 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
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MM.  

—secure 
in the 
know-

ledge that 
you get a 
good job for 

your money. 
Its compact. 

That means simpli-
fied assembly and 
wiring. It's efficient. 
It does its work 
properly because of its 
Ipecial core, the silver 
wire of the primary, 
and the nickel-wound 
secondary. 
Hear its performance 
and you'll remember 
its name—the Mullard 
PERMACORE L.F. 
Transformer. It has a 
step-up ratio of 3 : 1. 

Mullard 
MASTER)* RADIO 
Advert. The Mullard Wireless Service Co., Ltd., Mullard House, Charing Cross Road, London, TV.C.2. 

4z Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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ENQUIRE 
WITHIN 

regeneX4g* 
0,21nr 

MA WO 

necu VCR'3 

The Amazing Mazda 
Valves - 

Radio Receivers 
Loudspeakers, etc. 
Accessories and Com-

ponents 
Battery Eliminators, and 

Chargers and Power 
Components - 

Accumulators - 
Dry Batteries 

STANDARD 

The 

FOR  EVERYTHING IMPERIAL PINT 
RADIO and T.C.C. 

Just write to us for the catalogues 
which interest you most. Make 
your selection from this list:— 

Chrome Cover 
Black Cover 
Brown Cover 

Cerise Cover 

Blue Cover 
Grey Cover 
Sepia Cover 

THE EDISON SWAN ELECTRIC CO., LTD. 
Publicity Dept., 

123/5, tUEEN VICTORIA STREET, LONDON, E.C.4. 
HOWROOMS IIV AL!. THE PRINCIPAL TOWNS. W.36 

THE Imperial Pint is the Standard pint— 
the pattern for all pints. Many oint 
pots are etched with the Imperial Pint 

mark—such a pot, filled, contains true measure. 
There is also a standard among condensers— 
and that is T.C.C. Every condenser marked 
"T.C.C." is an assurance that it is up to 
standard. T C C. Condensers, because of their 
accuracy, dependability and good service are 
to•day the recognised standard of all cone 
densers—that's the opinion of experimenter, 
scientist and amateur alike. Remember this 
when next you want a condenser. 

The illustration above is of the a mid. Paper Con-
denser (Licensed under Design Reg. No. 723,270 
Price 3$. i od.—Other capacities from .0o5 to so 

mfds. Prices is. 8d. to 18s. 6d. 

Advt. T,dettruph Condenser Co, Ltd., Wales Farm Rd., N. Acton, London, W.3, 1127 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A2 
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IOr brings this kfriS" • super Eliminator into 
DOWN your home 

Scrap ose 
/*defies 
s mewl, 

time e &Weed 
• Why tolerate the expense and trouble 
associated with H.T. Batteries ?—you can 
never have perfect reception so long as 
you rely on Battery Supply for H.T. 
Get this wonderful A.C. 16 model—the 
difference will amaze you — increased 
selectivity, absolute clarity, and much 
greater volume—all the time. Using an 
A.C. 16 your set will give you as good 
results as an expensive All-Mains Set. 
A.C. 16 is the latest Model of the famous 
Clarke's "ATLAS" Range, made to 
accommodate any set from x to 5 
valves, and is adaptable to any portable 
set when used in the home. 

Model A.C. 16 is without doubt the finest Eliminator at the 
price that has yet been produced. It provides three 
Tappings, two of which are fixed, one giving 120 Volts and 
the other 150 Volts. The remaining Tapping is variable 
from 0'100 Volts. This Model specially caters for sets 
using Screen-Grid, Detector, and Pentode Valves, where 
critical adjustment of H.T. is necessary to obtain best 
results. Max. Out. 25 M'A. Price 10. down and nine 

monthly instalments of 10!. or £4. io 0 Cash. 

Our Wonderful Offer to Radio Listeners 
For rof- down—less than the cost of a IN) Volt H.T. Battery—this super Eliminator is yours. The 
balance you pay in easy instalments, after which the cost for H.T. is finished with, except for the cost 
of current which is so small as to be negligible. It doesn't matter whether you are on Direct or 
Alternating current, there is a model in the Clarke's "ATLAS" Range to meet your requirements, any 
of which can be obtained on this easy payment system. 

Full details are given in our new Folder No. 44. SEND FOR IT NOW! 

Clarke's ATLAS" Eliminators are made to 
provide maximum safety in working, and comply 
with the Institute of Electrical Engineers' Regu-
lations, and the incorporation of the famous Anode 
Feed System ensures smooth running and entire 
freedom from " motor-boating." 

SEE STAND No. 41 
RADIO EXHIBITION 

CITY HALL, MANCHESTER. 

Post this Coupon NOW! 
Messrs. H. CLARKE & Co. (M CR) Ltd. (Dept. 3D), 

Atlas Works, Old Trafford, MANCHESTER. 

?lease send your Folder No. 44, along orith details of your easy Paystes! scheme. 

NA ME  

ADDRESS  
Poet In 

4. un3ealed 
gInmpe.1 

Lwri5151,.. 

A3 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 

W.W.2. 
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IC.C. CONDENSER 
With kir,b, dial and 
stow-motion cleviee,ini 
.0003 or .0005 I - 

Without knob, dial or 
slow-motion device, 
.0003 or 12% 

vi 

• — , _ 

K.C. DRUM CONTROL 
CONDENSERS 

wit 11 Drum Coot tol and bil»V• 
motiun 1Ki6 

.1t(10:1 • - • •••/ 
'Critic K.C., each eon- fvptig 
denser .0003 or .0007 

Combin. 
stun» ot.0003 &.001.I5 n'e 

MIDGET CONDENSER 

dj> small variable condenser for 
panel mounting .00005, 5 ,8 .0004 or .0003 • 

If unobtainable Irons :roar 
dealer, write direct to us 
giving his name and address. 

UBILIE 
VARIABLE CONDENSERS 

Dubilier B 00 kl et— "A Bit Ltd., Duet,» Works, Victoria 
Ask your dealer for the Dubilier Condenser Co. ‘1925) 

abonni a Battery"— it's free. I> tf1-E-- Road N. Acton, Landon, W.3, 

BC 249IV 

OCTOBER 23RD, 1929. 

'LI. SUPPLY 
STRAIGHT OFF 
THE MAINS FOR 

29/6 

If you have not an All-Electric 
Receiver, have the next best 
thing. 
Fit a Philips A.C. Filament Trans-
former and cut out your L.T. ac-
cumulators. Then your set will 
give better results and you will 
have none of the trouble or ex-
pense of recharging accumulators. 
Philips A.C. Filament Trans-
former is low in cost and com-
pletely reliable in operation. 
Bring- your set up to date by 
adding this valuable unit. 

PHILIPS 
AC. FILAMENT TRANSFORMERS 

Advt. Philips Radio, Philips House, z.f5, Clutring Cross Road, London,1 V.C.2 

Arlie T. I. 

Mention of "1 he nreless World," when writing lo advertisers, will ensure prompt attention. 
A4 
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N a good set each unit, however small 
I must be perfectly made. It is 
because components are so important 
both to the quality of reception and the 
ease •in building, that Lotus components 
are recommended almost universally by 
technical men and the Press. Lotus units 
are made in one of the most modern 
radio factories in this country. They are 
made to an exceptionally high standard 
and each one—large or small—is care-
fully tested before it leaves the works. 
You can depend upon Lotus com-
ponents. Put them into your next set. 

The Lotus range includes: 

Lotus Valve Holders. Lotus Variable, Differentia! 
and Reaction Condensers; Lotus All Mains 
Unit; Lotus Dual and Single Drum Dials and 
Dual Wave Coils; Lotus L.F. Intervalve and 
Power Transformers; Lotus H.F. and L.F. 
Chokes; Lotus Remote Control Units; Lotus Jacks. 
Switches and Plugs and also an exceptionally 
fine selection of Lotus Receiving Sets. 

Send for Two Hand- 41114111111fflesim 
some Catalogues To-day. 

Made in one of the most modern radio factories in 
Great Britain by 

cARNErr, WHITELEY & Co., Ltd., 
• Lotus Works, Liverpool. 

\1N ,.iw From All Radio Dealers. 

rouge 
COMPONENTS 

A5 Advertisements for The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Do you use 'a piek•up? 

TIlE NovoTomt. 
McLachlan Tone Compensator. Patents Pending. 

GAM - BRELL ALL- ELECTRIC 
RECEIVERS. 

Our Complete range for D.C. and A.G. 
ittaudes 2, 3 and 4 Valve receivers. 
The Gain-brell Transportable and Radio 
Gramophone. Leaflets Free. 

Every user of an electrical pick-up should Immediately 
write for the " Novotone " Booklet. 

The Novotone Tone Compensator invented by Dr. N. W. McLachlan 
not only compensates for the inherent losses in pick—ups but also 
for the even greater losses in recording. 

Read this extract from "The Wireless World," August 21st, 
1929, Page 177. 

" In ordinary records it is necessary to restrict the amplitude 
of notes below about 250 cycles in order that the vibrations 
may .be contained within ¿he standard pitch of the groove." 

TURN LOSSES INTO GAINS WITH THE NOVOTONE. 

THE NOVOTONE PUTS IN BASS WITHOUT BOOM. 

THE NOVOTONE IMPROVES REPRODUCTION BEYOND 

BELIEF OVER THE WHOLE MUSICAL SCALE. 

REALISM FROM RECORDS CAN ONLY BE ACHIEVED 
BY USING THE NOVOTONE. 

Wr:te now for the 8 Page explanatory Booklet " W.N." 
See the Diagram illustrating the effect of the Gam-brell 
Novotone on electrically reproduced records. 

GAMIBRELL RADIO LTD ag 
6, Buckingham Street, Strand, London, W.C.2. 

Tile/riffle: Tellthle lt.,r 3,r3. 

POSITIVE GRIP TERMINALS 
(Patented) 

Scientifically constructed, both electrically and mechanically, 
they hold the wire, but grip the flex covering All stresaes 
and strains are removed from the conductors, and once a 
connection is made it stays put, and without any unsightly 
frayed ends of leads, the bane of all fans. 

Write for FREE copy of our latest descriptive 
leaflet " W.W." Post free, of course. 

POSITIVE GRIP 
SAFETY PLUG 
AND SOCKET 
(Registered Design/. 

POSITIVE GRIP Banana 
Type PLUG & SOCKET. 
A great advance on all other 
types e plue. A silky, dead 
smooth contact is NOW ob-
tainable. Price 4d. completz. 

LISENIN POSITIVE GRIP ALL MAINS 
PLUG AND SOCKET (Registered Design). 
The Lisenin Mains Plug and Socket is totally 
insulated and is equally as valuable on sets working 
off batteries as those from the electric supply. The 
leads may be dropped with impunity and there is 
no chance of a short circuit. Instantly assembled 
with the aid of a screwdriver. NOTE THE PRICE. 

ed. each, complete as illustrated. 
WRITE to-day for our new descr4give 

folder. mentioning this paper. 

POSITIVE GRIP 
Standard Wander 
Plug. The old friend, 
used by tens of 
thousands satisfied 
experimenters. In 
red, green and black. 
Price . . 2d. each. 

We hare mooed to larger premises. Note new address :— 
THE LISENIN WIRELESS CO., 
5, Central. Buildings, HIGH ST., SLOUGH, Bucks. 
"Phan, Slough 652, T. Address: POSCRIP SLOUCH. 

POS TIVE 
GRIP PIN 
END a new-
comer. 
Yd. each. 

POSITIVE 
GRIP 
CHUBBY 
WANDER 
PLUG. 

Ideal for port-
able sets and 
where space is 
limited. Various 
colours. 
Price 2d. etch. 

Ai 

Look for the Lisenin Show Case o 
your Radio Dealer's Counter, 

POSITIVE 
GRIP 
SPADE 

END. Acid 
proof con-
tacts at all 
times. 
Price &I. ea. 

Mention ol Thy Wireless World," when writing lo advertisers, will ensure prompt attention. 
A 6 
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FE ANTI 
LEADS AGAIN 

FE 
FERRANTI LTD. 

Recent developments in Radio have 
created a demand for a new trans-
former of the same quality and 
reliability as the AF5, but capable of 
greater L.P. amplification. In their 
class of medium ratio, the Ferranti 
AF3, AF4 and AF5 are still supreme; 
but changed conditions — notably the 
advent of the Screened Grid Valve — 
have rendered this a necessary addition 
to the standard range. 

THE AF6, RATIO 1/7 

PRICE:30/-

HOLLINWOOD 

11111 
A7 Advertisements for The Wireless World" are only accepted from firms we believe to be thoroughly rel able. 

Designed to ensure the maximum volume 
where only ONE L.F. stage is employed 
with Grid Leak Rectification. It is par— 
ticularly suitable for sets of the S.G.3 
type, where greater amplification is 
desired than is usually obtained from one 
L.F. stage The curve is better than that 
of the AF3, and the amplification is twice 
as great. This new transformer is not 
intended for use in receivers employing 
more than ONE stage of L.F. 

II 
LANCASHIRE 
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POLAR BEHIND YOUR PANEL 

THE POLAR DIFFERENTIAL 
CONDENSER. 

Readers of " The Wireless World" who 
visit the Manchester Radio Exhibition 
will see definite proof of the benefits 
obtained by placing "Polar Behind The 
Panel." A very large proportion of the 
Portable and Non-portable Sets of well-
known manufacturers use " Polar." You 
can rely upon their choice. To get the best 
results the lbest of condensers must be used. 

Illustrated Catalogue 'IC ' free on request. 

For the Mullard "Orgola." 
For the "Magic" Three. 
For the Ferranti S.G. Three. 

FIT THE POLAR DIFFERENTIAL CONDENSER. 
Note :—For the "Orgola" a .0003 Capacity is specified, but one 

should realise that this is the total capacity. In other words it 

is equivalent to the " Polar " .00015 capacity EACH SIDE. 

For the " Magic " Three a -00or to .00015 EACH SIDE is specified. 

For the " Ferranti" S.G. Three a " Polar" .000r EACH SIDE is 

specified. 

PRICES FOR THE "POLAR" DIFFERENTIAL CONDENSER: 
Obtainable immediately from your local dealer, or direct if any difficulty locally 

0001 EACH SIDE 6/6 "00015 EACH SIDE 7/-. 

WINGROVE & ROGERS LTD., 
188-189, STRAND, LONDON, W.C.2. 

This long-life Battery 
will better your reception! 

66•volts 

Fitted with the long-life Dubilier 

Battery, your Set will give 

better quality performance over 

a longer period. Get one 

SUPERIOR (Single Capacity) 
9 volts - - - 1/6 
63 „ 
66 „ (with G.B. Tappings) 7/11 
99 

SUPREME (Treble capacity) to-day at your dealer's — it 60 volts - - 13/6 
costs less than other makes. ($3 .'- 14/3 

100 ..- 22/•• 
DUBIL1ER CONDENSER CO. (1925), Ltd., Macon Works, Victoria Road, N. Acton, W.3. 

- - 12/9 

BRITISH MADE 
Ask your dealer Jor a 
copy of ¿lie Dubilier 
Booklet —"A Bd 
,Y bout .1 13., tier v." 

¿lien/ion of ''The Wireless Trudd," wizen writing to advertisers, will ensure prompt attention. AS 
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ea 
for the amateur 
to build his own 

Super 
Loudspeaker 

This cone unit and 
assembly now permits 
the amateur designer 
to construct a super-sen-
sitive loudspeaker which 
is cheaper than a factory 
built model whilst at 
the same time allowing 
him to use his own ideas 
as to the type of cabinet 
or baffle to be used. 

For the small sum of 
151- for the cone unit 
and 12,16 for the assem-
bly he can build a loud-
speaker unequalled in 

its class for volume, 
tone and sensitivity. 

Like all Ediswan pro-
ducts this unit and as-
sembly combine typically 
British quality with life-
long dependability. 

• • • 

Assembly—Price 12 6 

Cone Unit—Price 15 — 

with this 

EDISWAN I EMS AN 

c:71te 
III 11 GH 
PE,RFORNII AN CE 
LOW PRICED 
TRANSFORMER 

As good as 
the best 

but costs only 

20/-
Ask your radio dealer. 

CONE UNIT Le I NIL RWALI/E 
ASSEMBLY TRAIN SFORMIER 

THE EDISON SWAN ELECTRIC COMPANY, LIMITED. 
Head Office Ediswan Radio Division and West-End Showrooms : 

la, NEWMAN STREET, OXFORD STREET; W.1. 
SHOWROOMS IN ALL THE PRINCIPAL TOWNS. Phone: Museum 9801. W 3$16 

AQ Mention of " The Wireless World:* when writtng to advertisers, will ensure prompt catention. 
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Get the Best from your Set 
°"13>GROSVENOR 

atte„ mul 
the New 

Ititsingeleeneat 

can do it 
The wonderful new Vitalising Element 
ensures continuous and satisfactory service. 
No other battery can give you the same 
service. It's the new Vitalising Element 
unique to Grosvenor that does it. Fitted by 
all the Leading Set Makers after the most 
exhaustive comparative tests, and PROVED 
to be the best. 

66 v. from 716 99 y. from 11/6 

THE GROSVENOR BATTERY Co., Ltd., 
2/3, White Street, Moorgate, LONDON, E.C.2. 

GROSVENOR BRITISH MADE BATTERIES 
111.1.111.111111111111M 

Superior A.C. POWER TRANSFORMERS 
and CHOKES for the MAINS from 35g- each 

for ALL INPUTS and OUTPUTS. 

• 010e- SPECIAL 
INTERVALVE 

TRANSFORMERS 
15/- EACH. 

• 

Special Quotations for Gramophone Radio and 
Public Address Smoothing Chokes on application. 

WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM. 
Telephone Mid. 1409. Telegrams: " Drawbeneh, Wham.' 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. 
AIO 
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I 

Zk•.•N 
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er rpre el 
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THE REST REST F THE ORCHESTRA 

H ERE, at last, is a loud speaker that does not cheat you 
-3-1- of half the broadcast! It finds the missing artistes! It 
reveals instruments hitherto silent. It gives you notes 
you've never heard before. It is the new Brown Duplex 
Loud Speaker. 
Because it incorporates the latest Brown improvements in 
design — the wonderful "Vee" movement and the new 
Duplex cone — this latest Brown ttiumph gives far more 
realistic reproduction than any heard belt:re. Every instru-
ment and every note - high and low—is reproduced true. 
to file. lis Lone is sweeter and more mellow. Its volume is 
richer and more magnificent. In short, if you buy a Brown 
Duplex Loud Speaker you hear the broadcast iii your home 
as it is played in the studio. Ask your Wireless Dealer. 

IN THREE MODELS: 
Design as illostrenal. Mahogany or Oak. 

VIO £5 108. Od. V12 £7 10s. Od. V1.5 £12 10e. 04, 
Abe obtainable by easy payments, ask your Dealer for particulars. 

DUPLEX 
LOUD SPEAKER 

Atilt S. G. Brown, Ltd, Wotan Ave., N. Acton. Londa, 1093 ii 
LIZ Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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STANDARD MODELS 
1V in. CONE 

SPF.C(AL MODELS 
în. CO7E 

r e The World's greatest 
development in 

Dynamic Speaker Construction 

AGAIN AIVIGNAFOX 
LEADS THE WAY 

Standard Models 
to.t in. Cones 

No. 107 li0/180v. D.C. £8.5.0 
„ 10) 1801300v. D.C. £8.5.0 
„ 201 6'12v. D.C.£8 
„ 401 110v.50cyA.C. £11 
„ 405 200/240v.50cy 

AC. £11 

Special Models 
711n. Cones 

No. 105 110/180v. D.C. 
„ 103 180/300v. D.C. 
„ 200 6/12v. D.C. 
„ 400 110v.50cy A.C. 
„ 404 200/240v. &Icy 

A.C. 

£6 
£6.7.6 
£6 
£8.5.0 

£8.5.0 

Magnavox again leads the way with the new X-CORE 
dynamics. The X-CORE insures perfect alignment of 
the inner and outer poles and a true concentric gap 
in which the moving coil may vibrate, The X-CORE 
is secured in engagement with the main core by 
means of a bolt running directly through its centre. 
The new special model with Mn. " LE XIDE " Cone 
is the World's finest Moving Coil Speaker, while the 
Standard model with I0.4n. "LEXIDE" Core 
heralds the greatest advance in dynamic power 
speaker construction. 

Write for new eight-page folder 

THE ROTEIERMEL 
CORPORATION, Ltd. 
24 Maddox Street, London, W 1 

'Phone, MAY-FAIR 0578/9 

YOUR "D.C.," SIR, 
IS ON STAND 78 (TONMAN HALL) 

AT THE 

MANCHESTER RADIO EXHIBITION 

Important developments in 

01 
QuanonoriontioncipoonE;., 

SEE THEM ON 

STAND 78 
(Tuntuan Hall) City Hall, Deansaate, 

MANCHESTER RADIO 
EXHIBITION 

and don't forget 
to ask for your 
copy of the new 

"All Metal Way 1930" 
32 pages of circuits and indispens-
able notes on A.C. Mains Units of 

all kinds. 
If 3 ou can't call for a cope, send rd. stamp 

with your name and address. 

C.1 CO UG00000o000 0 

WESTINGHOUSE  Ice 
METAL RECTIFIERS 
which created such great interest at 

Olympia. 

The construction of high-tension 
eliminators is now greatly simplified 
and cheapened by the introduction 
of the new units H.T.3 and H.T.4. 

Complete range of units suitable for 
any type of eliminator or charger 
will be on view. 

For those who intend to buy a 
ready-made mains unit, we have a 
selection on show of those made by 
the leading radio manufacturers. 

The Westinghouse Brake 
& Saxby Signal Co., Ltd., 

82, York Road, 
King's Cross, London, N.1 

Mention of ** The Wireless World/' when writine to advertisers will ensure Prompt attention. A I 2 



OCTOBER 23RD, 1929. THE WIRELESS WORLD ADVERTISEMENTS. 13 

VA Ft LE Y 

- 

.3 5 113 R AR3J.% 

I - 

ws ..   — .1. 1-..T iiIfl 
-4 

— .1. 1-..T iiIfl 
-4 

• P:47.. 

_ 

1 
t .. 11 1 

- 

, 
. 

i 
I. 
ül r4 1 

u B E 

.fi, II 

i 
4 

'ihHI 

ii 

i llU1 

e - 

1 

H 

:9,. Oi.ii. ,Igi! 

e (D 

P. • 

, 

4 :4,-44 431 i4ip. 3 I 
SOO ION e[093 

Owl., I 

owl. A 

000 

to 

NOW TAKE THE LEAD N 
.=11 • 
TRANtSFORMERS 

N 
aye! 

e 

I n1 eCa.ret.. 

Itii 
, -s•-••• . 

.313383 :33 •• , . 3 , 2 .> . ; , 10'003 3. t .1 .. ,......3 à 3, 

to ZO 10 100 '300 500 
You have only to look at these curves to see that for yourserf. 'TheY"cs9how 'what 

the curves of no other transformer can show—perfect amplification of the deep 
bass notes, together with constant response at all frequencies from 50 to 5,000 
cycles. After all it was only to be expected, for in the early clays of broadcasting 
the coils for most of the well-known transformers were wound by Varley. Then 
after months of research came our success with the nickel iron alloy core, and 
to-day we are able to market at an amazingly low price two L.P. Intervalve 
Transformers whose performance is second to none. 
Curve "A" is that of Nicore 1, used in the ordinary transformer arrangement, 

showing an amplification of the order of 811 between 100 and 5,000 cycles and 
over 60 at 50 cycles. 
Curve .. 11 " is that of Nicore 1, used in the resistance feed auto-transformer 

arrangement, showing an amplification of 60 and a perfectly straight line 
between 50 and 5,000 cycles. 
No attempt has been made to retain inaudible side-band frequencies; the 

discerning public will not be slow to realise that our efforts have produced curves 
which are—like everything else connected with 3'arley—perfectly straight. 

*Nicore 1 is suitable for the "1930 Everyman Four," 
described in "The Wireless World" last week.* 

Write for Section Lu of the Valley Catalogue. 

Housed itt an aerie-

NICORE 1 (LiReatNioo. 4D: P1 .1 ) irio.:iendnylmrs: lÍt,•.41; it:reilitfgri.:1,,e1,;:ns'!,..17, £1:0:0 

Y  Advertisement Al Oliver Pell Control, Ltd., Kingstray House, 103 Kingsway, London, W .C.2. Telepkone : HolLorn 51,o3 

£13 Advertisements for " The IViceless World" are only accepted from firms we believe to be thoroughly reliable. 
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UPIN 
PERCV ROOM 
Percy likes jazz music. Dad is a devotee of 
the Proms. So as soon as the concert is ended, 
Percy and the boys and the Bowyer-Lowe 
Porlable Five all go upstairs together. Nceing 
to detach or fix up. No aerial and no earth 
wire. 'Everything is contained in the good-
!coking oak cabinet. You can take this Portable 
wherever you wish, and the music will come to 
you as clear as life. Directional operation is 
made quite easy by the turn-table. The price 
is astonishingly modest, and you can pay by 
easy monthly instalments. 

Ask your Wireless 

Dealer about the 
comprehensive 

range of B _wyer. Complete, including royalties 

Lowe Sets and Ccm-

SIXTEEN 
GUINEAS 

ponents, or write to 
Headquarters for 

illustrated literature. 

'1111 

111 

BanecireLovire 
In association with« Recordaphones Ltd. 

ondon Showrcoms: 

ASTOR HOUSE, ALDWYCH, W.C.2 
Head Office and Works : 

RADIO WORKS, LETCHWORTH, HERTS. 

WHY PAY 
MORE 

When you can 
buy Ediswan 
Accumulators 
at these prices! 

Major Linen. 
70 Amp. bra. 11/-

Little Loteo. 
20 Amp. hrs. 4/3 

Midget Loten. Minor Loten. 
12 Amp. hrs. 2/9 45 Amp hrs. 8/•• 

Your accumulator worries are ended if you instal ân Ediswan Loteo— 
your charging bills are reduced, too, because the new mass type 
plates ensure maximum life per charge. From the lead used in the plates 
to the glass of the container. Loteo accumulators are 100% British. 

If its 

1E11311SWAN 
it better 

Ask your radio dealer. 
THE EDISON SWAN ELECTRIC CO., LTD. 
123-5, QUEEN VICTORIA STREET LONDON. E.0 4 

STIOIT ROOMS L\ ALL IFIE PRINCIPAL TOWNS. B.46a 

Mention of " The ll'ireless IForld," when writing to advertisers, will ensure prompt attention. A 14 
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§elemeVfi?'' 

YOU MAY BE 
MING FOR 

4,e-THIS 
A BAD Filament 

WITIICUT "TENACIOUS COATING " 
Reproduction from an untouched microphotograph showing 
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. The 
valve then prematurely fails. 

BETTER TO BE SURE 
WITH -THIS 

A GOOD Filament 

WITH " TENACIOUS COATING " 

This reproduction shows the coating typical of all OSRAM 
VALVES. Notice the absolute evenness of the coating. There 
are no gam, the coating clings, so that the full benefit of the 
coating is maintained. The secret is the startling discovery of 
the scientific process of "TENACIOUS COATING." 

with the 

"111ENACIOIS COATING 

MIDE IN 
ENGLAND. 

Sold by all Wireless Dealers. 

WRITE for booklet " 0 S RA M 
WIRELESS GUIDE" (1929 edition) 
giving full peticulors of the full range 
of OSRAM VALVES with the 
" TENACIOUS COATING." Also 
helpful wireless information of impor-
tance to every listener. Sent post free. 

........ 
A 5 vs. of The General Electric Co., Ltd., Magnet House, Kingstvay, London, W.C.2. 
AI Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable 
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THE WIRELESS WORLD 

J.B. NEUTRALISING CONDENSER 

Prise 316 
.1dvertzsenien1 of Jackson Bros., 72, St. Thomas' Stier!, London r .E l. PRECISION INSTRUMENTS 

OCTOBER 23RD, 1929. 

now 
as 

always 
In a country where 

mechanical wonders 
are becoming more 

and more frequent, 

and the standard of 
workmanship is very 

high, J.B . Condensers 

still stand out as 
examples of precision 

and finish. Their 
design, as well as the 

accuracy with which 
they are macle, have 

established for them 

a reputation that 
exists wherever Wire— 

less is to be found. 

Telephone: Hop 1.8:t7. 

40 STATIONS on a 3-valve set 

CENTRE 
TAPPED 
COILS. 

GLAZ. 1TE 

COLOURED 
CONNECTING 

WIRE 
in 10 ft. coils. 
Price Gd. per coll. 

FOR 
• 

USING TWO LEWCOS 
CENTRE TAPPED COILS 

"By far the best." An interesting testi-
monial from a user of Lewcos Coils. 

"1 am using two of your Centre Tapped Coils on my three-valve set, 75, 35 
and 300. I find that your Litz wound coils are by far the best, and con-
sidering that my set is the usual Det. and 2 L.F., on an indoor aerial I am 
getting 40 stations (at Putney). I feel certain that the SENSITIVITY AND 
SELECTIVITY ARE ENTIRELY DUE TO THE LEWCOS COILS." 

LEWCOS C.T. COILS. 
All Lewcos C.T. Coils are Litz wound and 
have an extraordinary low H.F. resistance 
which is one of the secrets of successful 
reception. 
With any circuit the inclusion of Lewcus 
C.T. Coils very materially improves the 
sensitivity of the set both in volume and 
purity. 

DUAL UNSCREENED COIL. 
Lcwcos unsereeued c,,it units are supplied in 
bakelite container,. Each section is operated 
separately but the construction is such that 
the units can be placed horizontally (central 
hole fixing) when the switching mechanism 
canbn operated from the front of the panel, 
or vertically, when it is necessary to open 
the cabinet. to alter the waveband. 

RECD. 

COMPONENTS 

ETTER RADIO RECEPTION 
THE LONDON ELECTRIC WIRE CO. 46c SMITHS LTD., 

Church Road, Leyton, London, E.10. 
Trade Counter: 7, Playhouse Yard, Golden Lane, London, E.C.I. 

ar6 
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Alaktillet 
wef.4„:.41. 

111 ST4 )111911) 

TELSEN ELECTRIC CO., LTD. 

WITH MELODY 
OMIT Ole Till 
MEDLEY 

Get reproduction that is so 
startlingly near to the 

itte original performance, with 
its real lull-toned hags and 
amazingly faithful render-
ings of the higher range. 

No Component affects the 
tone of radio reception more 
than the transformer—insist 
on Telsen! 
Try one now. They are entirely British 

Radiogrand" Model. " Are " Model 

1 2/6 816* 
Ratios Ratios 

5 1 and 3 -1 5-- 1 and 3-1 

TRANS FORME IS 
MILLER STREET, BIRMINGHAM. 

A? 
d.r7 Advertisements for " Tice Wireless World" are only accepted from firms we believe lo be thoroughly reliable. 
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> 

totr; 

P. 
is, Glass. so volis. 

.4>oo Milliampere 
hours. 

TyPe L.H.T., 
fit,ed 
: 

(;uaranteed 6 months. hounds illustratedO)s 

Price 6!3. price 7/6. 

Thoroughly 
well designed 
The Peto & Radford R.H.T. I Ugh Tension 
Accumulator was designed by people with 
4.0 years of accumulator-making experi-
ence who know a great deal about radio. 
To give purity of reception the R.H.T.'s 
internal resistance has been kept low, its 
voltage remains constant under all varia-
tions of discharge. Terminals are hollow, 
so that lo volt tappings can be made by 
wander plugs. The plates are strong and 
designed to lloId cLarges for long periods. 

Charging will eost 
NOTHZNG 

Charge V our 
H.T. Batteries 
off the mains 
with the P. & 
R. Trickle 
Charger. For 

— D.C. or A.C. 
Simple. Safe. NO valves. No " hum." 
Constant voltage. Perfect reception all 
the time. Uses practically no current. 
Price complete for D.C. 29/9, or A.C. 49;9. 

Send postcard for details of this and the 
range of P. & R. Batteries (L.T. and 
H.T.) to 

PETO & RADFORD, 
93, Great Portland Street, 

London, W.I. 

Glasgow 
Depot: 

45, Clyde 
Place. 

(Telephone: Lanham 14734 

PN D 
PETO bil/ADFORD 

ACCU MU LATO RS 
The beginning and I/7e end in 

Pow ER 

London Sales a 
Repair Depot: 
u7a,rfratieend. 

T.R.3 This announcement is issued by 
The National Accumulator Co., Ltd. 

Mention ol " The Wireless World," 

M.P.A. 
COMPONENTS 
-BEST IN 
RADIO I 

OCTOBER 23RD, 1929. 

10.0.010.1ergopol.popoold, ~ 1,04.1%.0.1,00.0.1 ,14~0/ Yeeaft.. loweedoeu 

MADE TO A STANDARD THAT 
SETS A STANDARD! 

MeP. A* EL/MINATORS 
nle research arid eXperiencii are bchind these new components. Every 

Eliminator is tested to over r.000 volts A.C. for breakdown, and complies in 
every way with 1.E.E. regulations. 
UNIVERSAL MODEL A.C. l'or input voltages from zoo-25o volts. 
Supplies H.T. in 6Tappings front corikm volts, output at 200 volts 5o mA 
LT. (A.C. 4 v.-4 amps.). Grid hiai in 20 One•vOlt St0pS. Price £12 . lo. I. 

e of Marconi Royalties.) 
GENERAL PURPOSE MODEL A.C. For input voltages from 200.250 
volts. Supplies H.T. in b Tappings frorn 200160 volts, output at 200 volts 
5o mA L.T. for ordinary (D.C.) valves variable 2/6 volts,, £(.1irs .id Bias.18 e 
20 One-volt steps. Pr ice 

(Exclusive of Marconi Royalties.) 
POWER MODEL A.C. For Public Address Systems and Power Ampli-
fiers. l'or input voltages from zoo-25o volts. Supplies u.T. 400 volts 
and six for zoo/Go volts. Output at .100 volts too inA. Output at 200 Volta 
45 mA LT. (A.C.) valves 4. volt, and 6 volt. Grid Bias 20 one-volt steps 
and one variable supply to ro volts. 

(Exclusive of Marconi R-iyalt Cs.) 
Power Smoothing Choke (Type SM/5oo). EXCEPTIONAL EPFriFIC£I2E3HCOY.e! 
FIRST-CLASS WORKMANSHIP: Carrying capacity coo inilliamps, 
suitable for smoothing Li, Sorer amplifiers. Tested to over volts 
tir breakdown. ir, all respects with lit. E. regulations. Price 

lAsfe•WW ffleleiged*/*/#~1011 

M.oP•A• CHOKES 
L.F. Maximum n, hi at full load. No increase in temperature. 
Comply with 1.E.E. Rigulations. Tested to over 1,000 volts A.C. for 

"A" Series: 
20 Henries 
5o Henries 
rzo Henries 

"B Series: 
30 Henries 
50 Henries • • • • 

150 Henries • • • • 

Carrying Capacity, 
r70 mA. 
90 mA. 
55 tuA. Price 37/5 

Carrying Capacity, 
.. 55 mA. 

eS niA. 
12 in.f. Price 25f-

erpimeeteeeinoseernymeawarmagemeeeeemxerpore...eaemememeeetweerm enteeveree 

M.P.A. MAINS TRANSFORMERS 
with lust-class workmanship. Tvsterl to cieur r .0no volts 

A.C. kir I,r,akdua ii . Comply with I.E.E. Hugulations iii 'very respect. 
Blur print of sugge,foxi circuit supplied with each transformer. 
AMT/50—Primary tapped for all A.C. voltages. Secondary 200+200 volts. 
Full wave. 43 milliamns. output. Filament-heating 2 Volts + 2 volts — 
4 rims. output. 2.$ volts +2.5 volts 2 amps. Output Price 654. 
AMT/100—Primary tapped for all A.C. voltages. Secondary 400 e400 volts 
full wave, roo in.lhanilve. output. zoo+2oo 45 mA. For . G.:. icocr 
mediate or both. Filament heating 4 -I- 4 volts-3 amps. output: 2 + 2 
volts —3 amps. output; 25 + 2'5 Volta-2. amps. output; 2.5+ 2.5 

. 2 amps. output. 

~awe. titoorambilosisloomoefflagaifflasiiiemallamiffliateailWe***Pristeort*ffloss~~04 
105-

M.P.A, CHANGE OVER SWITCHES 
SILVER-GOLD ALLOY CONTACTS. HIGH CLASS PRECISION 
WORKMANSHIP. Rotary cam st, itehes of very low capacity. Posi-
tive contact in cash position. Highly efficient. 
TYPE "A "-3-pole 2-way switch with additional adjustable pair of 
contacts. Ideal for radio gramophone combinations. Price 9!. 
TYPE "B"-3-Pole 2-svitY switch • • • • .. Price VS 
TYPE "C"-2-1,, Ic 2-way switch • • .. Price GS 

wwweseeiwiewwww• worm./ weesseweereiewywowniwiewrew ~ewe, twieiswee 

M.P.A. POTENTIAL DIVIDER 
For H.T. and G.B. supply. Another product of the M.P.A. Research 
Laboratory. 20,000 ohms resistance tor Grid Bias and 2,000 ohms (heavy 
duty) for H.T. supply. 8 values H.T. 20 tappings G.B. in one volt steps. 
Carrying so in:\ im H.T. Tannings. Priee 

.21.1.P.A. products above 
£5 can be purchased on 
easy deferred terms. Ask 
your dealer to-day. 
M.P.A. Wireless, Ltd., 
Dept. 2, Radio Works, 

Hearing au High Road, Chiswick, 
Almost Seeing W.4. 

when writing to advertisers, will ensure prompt attention. at3 
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[or, by our generous hire purchase terms— 
a deposit of £1 and 12 
monthly payments ot 
£1.13.2. 

Price Complete 
Including royalty 

19 gns. 

Write for full specifi-
cation and detail of 
our generous Hire 
Purchase Terms. 

THE NEW 
BURNDEPT 
SCREENE 
PORTA LE 
5 GOOD REASONS 
WHY IT IS ALREADY 

A PRONOUNCED SUCCESS 

1. Price-19 Guineas complete, because 
of true economy in production and the 
lessons of experience; far superior to 
the successful 1928-9 model. 

2. Simple to tune in — drum controls 
calibrated in wave lengths cover the 
belts 230 — 500 and 1000 — 2000 
metres. 

3. Magnificent reproduction unequalled 
by any other Portable — new 
- Minstrel" Double Diaphragm loud 
speaker with balanced armature drive. 

4. Four valves including one Screened 
Grid—therefore unrivalled selectivity 
and continental scope. 

5. Neater than its predecessor — the 
valves and batteries are covered by a 
panel, but easily accessible—a turn-
table is fitted—the case is crocodile 
leather finished. 

THE NEW 

lin u•iul opt 
SC REENED PORTABLE 

Burndept Wireless (1928) Ltd., 19, Eastnor House, Blackheath, S.E.3. 

ig Advertisements for " The Wireless World" are only accepted from firms we believe lo be thoroughly reliable. 
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IF YOU ARE ON D.C. MAINS employ the above machine for running your ALL 
ELECTRIC RECEIVER. The only safe way to operate receivers from D.C. Mains. 

Suitable for well-known makes of Receivers. 

Telephone: 500 1. 

11111111111M 1111111111111110ou,  

Sie 
arnP . Sle 

.1 w riP• 56 
tp.deee.:„e. or"' ile 
ylesleti 14.F arnei. 916 
sun°. poWer, .3 enle: iSe  
suPee-,powe' •3 
HYPer,dion 
Pen" 

5,6 un'''erse 

From your dealer or direct 

IMPEX ELLCIRICAL 
LTO., 

Dept.0,538,HIGHRD., 

LEYTONSTONE, 
LONDON, E.11. 
WRITE FOR BARIO FOLDER! 

--oun811111111111111111111111I1 

The New Dario Valv s are 
even better. New fila-
ments I New internal con-
struction ! New prices! 
Longer life! Every valve 

guaranteed. 

MANCHESTER 
RADIO EXHIBITION 

STAND 107 
(Gallery) 

An entirely new M-L production for 
the ALL ELECTRIC RECEIVER, 
the D.C. to A.C. Converter. 

To be shown at 

The Manchester 
RADIO EXHIBITION, 
STAND 126, Gallery. 

See The Wireless World, Page 375, 
October 2nd, 1929. 

40 WATT Model 

£13-0-0 
85 WATT Model 

£19-0-0 

Power Supply Units our Speciality. 

M-L MAGNETO SYND. Ltd., Radio Dept., 
COVENTRY. 

Mention of " lue Wireless World," when writing to advertisers, will ensure Prompt attention. 
A20 
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Price - - £8 8 0 
Deferred Payments Arranged. 

Write to us for details. 

The "DOUGLAS" 
Automatic Coil Winder 

(PATENTI:1) IN ALL OWN Films) 

(Hand-driven). 

It is a high class Machine de-
signed to meet the require-
ments of small Manufacturers, 
Repairers, etc. 

It winds perfect coils of any 
shape from to 5" in length 
and up to 4" in diameter, with 
any gauge wire from 48 to 22 
s.w.g., at a maximum speed of 
3,000 r.p.m. 

The setting or changing over 
from one job to another, 
irrespective of the size of wire 
or shape of bobbin, occupies 
less than half a minute. 

The Automatic Coil Winder & Electrical Equipment Co., Ltd., 
WINDER HOUSE, ROCHESTER ROW, S.W. 1. 

13 ELECTRICAL INSTRUMENTS IN 1 

The "AVOMETER" 
MEASURES 

AMPS, VOLTS and OHMS 

without calculation of any kind, 

NO EXTERNAL SHUNTS OR MULTIPLIERS. 

The 13 ranges of the 

" AVOMETER " 
sit as follows : 

0-12 Migismps 
0--120 Milliamps ! A 
0-12 Amperes 'Pe"' 
0--12 Amperes • 

0-120 Millivolts 
0- 12 Vo ts G-12 Vol is -Volts. 
0-120 Volts 
0-1200 Volts 

0--1000 Ohms ) 
0-10,000 Ohms I oh 
0-100,000 Ohms ( 
0- 1 Meîohm 

'Phone : VICTORIA 4351 

BRITISH THROUGHOUT. 

No printing matter can possibly 
convey the numerous uses to which 
this Instrument can be put. One 
of the largest firms in the world 
informs us that "THE VALUE OF 
THE AVOMETER' CANNOT 
POSSIBLY BE APPRECIATED 

UNTIL IT IS IN ACTUAL USE." 
This concern has purchased over 
80 " AVOMETERS" and is still 
ordering. 

A2I .4dvertisements for " The Wireless World" are only accepted front fit-ms we believe to be thoroughly reliable. 
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4. 

W9 and 
OUTPUT% 
The 

R.G.D. 
Magnetic 
Pick Up is des'gned 

•4› 

To avoid all record wear, give perfect tracking, and 
is specially developed for /doting Coil Speaker repro-
duction. Without these features, it is impossible to get 
good input and reproduction. 

In Oxidised Silver £3 : 3 : O In Bronze £3 : O: 

The Speaker: 

To give of its best. must he specially rtivied from 
an acoustic principle, apart from the unit installed 
therein. With the 12.G.D. Moving Coil Loud Speaker we 
can say that these points have been thoroughly dealt with. 
The case is of solid oak, and the instrument is of an ex-
ceptionally high-class nature. Por D.C. mains the cost is 
120- Atid it tan be supplied with the ermipormt for 
A.C. mains if desired. Literature on applieation. 

THE RADIO GRAMOPHONE 
DEVELOPMENT COMPANY 

St. Peters Place, Birmingham 

ON 

TRANSATLANTIC 

FLIGHTS 

WHERE THE WIRELESS 

MAY BE THE LAST HOPE 

THEY PIN THEIR FAITH 

TO THE EXIDE BATTERY 

To ensure perfect reception 

always have this famous, 

well nigh infallible battery 

in your own set 

£xibe 
THE LONG LIFE 

BATTERY 
Obtainable from Exide Service Agents and all reputable dealers. 
Exide Service Agents give service on every make of battery 

EXIDE BATTERIES 
(London Sales & Service Depot) 215-229, Shaftesbury Ave., W.C.a 

41enlion of The Wireless World," when writing to advertisers, will ensure Prompt attention. A2: 
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The y must be good-
e,,3,-edo,000lValveholders 

ElIOLDEU al read,' sold( mee 'tote 

;C 
The original Cleateir one 
Valveboldet, in lace ot con-
siderable low pfice competi-

tion, bas at 
more than held its 

o 21 
wn and will be continued  

VLBROLDER 

The Benj 
last seasonamin Vibrolder was 

. . 

's most  accessory successful 
, the se/I.-aligning 

feature ensuring positive 

contact with  of English 4-pin vtypesa/ves. 

to 

Seen the new Switch ? 
Sonic pe‘pie s3 v ' Turn of1 the wi:eless and that's just what you do with this rotary 

switch. It's an attractive alternative to the 
usual pull and push type. All insulated, with 
indicating " On" or " Off" dial, pointer knob, 
terminals, and double contact. Suitable for 
use with panels up to .3.-inch thickness. qf /9 
Quick make and break action . . . 

E2.1 01 7 N 
RADIO PRODUCTS 

5-PIN 

VALVEHOLDER 

Designed for use with the new 
5-pin valve with centre leg. The 
Benjamin anti-microplionic feature 
is incorporated, and also patented 
contact, which ensures perfect 
contact when using either solid or 
split pin valves. 

1'9 

BRANTWOOD WORKS, 
THE BENJAMIN ELECTRIC LTD., TOTTENHAM, LONDON, N. 17 
A 2.3 Mention of " The Wireless World,' when writing to advertisers, will ensure prompt attention. 
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\v/ 
The new Lotus 3-valve S.G.P. receiver is 
the season's greatest success. British and 
European stations come in with outstand-
ing clarity and power. It is selective to 
a degree hitherto unattained. 
Build this wonderful set yourself at home. 
You can buy the complete outfit ready to 
assemble from any retailer for £7 / 12 / 6. 
Ask for the Lotus S.G.P. Kit — full 
instructions are with it and the main 
components are already mounted. 

From all radio 'dealers 

"gnu 
S.G.P. 3 - valve Kit Set 

Send to-day for full descriptions, diagrams and 
instructions for assembling. 

Made by the makers of the famous Lotus 
components in one of the most modern radio 
factories in Great Britain. 

Garnett, Whiteley & Co. Ltd„ 
Lotus Works, Liverpool. 

Mention of "The Wireless World," when 

Get your copy of 

Wireless 
—Arie—World 

*THIS little volume 
contains in convenient 
compass a mass of 
information which 
wireless users frequently 
require, and the Diary 
pages provide a in p 1 e 
space for memoranda, 
and notes concerning 
individual sets and other 
wireless matters. 

PRICES : 
Cloth Bound If- net. By post 
I'S. In Leather Case with 
pockets, pencil and season-
ticket window, 26 net. By 
post 21. 

Published jointly by 
"THE WIRELESS WORLD," 
Dorset House, Tudor Street, 

LONDON, E.C.4, and 

Chas. Letts & Co. 

DIARY 
for 

1930 

From all Booksellers 
and Stationers. 

çeta e 

"TheWirelessWorld" 
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HOW TO BUILD AND OPERATE 

The W ireless 
AND 

MOVING COIL 
LOUDSPEAKER 
(as described in " The Wireless World ") 

Complete 
Constructional Details 

and Dimensional 
Drawings 

By F. H. HAYNES 
Assistant Editor: '.THE 1VIRE,I.ESS WORLD." 

Second Edition, Revised. 

ITH the moving coil type of loudspeaker 
VV the most faithful reproduction can 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. 
From Met offices of "THE WIRELESS WORLD," 
Dorset House Tudor Street, London, E.C.4. 

sv.w.yo 
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20 STATIONS IN 5 MINUTES FOR 
GUARANTEED WITH THE WONDERFUL DUAL RANGE 

NIGHTINGALE SCREEN GRID 3 KIT 
,4,1( YOUR DEALER FOR FREE CIRCUIT 

THE NIGHTINGALE MR 
SUPER TRANSFORMER. U 

NEVER BURNS OUT. 

DUAL COIL 203 to 
2000 

12/6 
FOR ALL 
CIRCUITS 

THE NEW NIGHTINGALE 
4 POLE, DUPLEX REED, ADJUSTABLE TONE, 

WITH THREE 
interchangeable 

IMPEDANCES 
1,000, 2,000 and 
3,000 OHMS. 

CONE 

15/. 
UNIT. 

ADJUSTABLE 
CONE CHASSIS 
FITS ANY MAKE 

OF UNIT 

PER le. SET 

Fo Y 3 to 15 CONE 

TWIN CHOKE 
GUARANTEED 

4,090 TURNS 

HIGHLY EFFICIENT 
ON ALL WAVES. 

BULLPHONE, 38, Holywell Lane, LONDON, E.C. 
£25 Advertisements for " The Wireless Tiforld " are only accepted from firms we believe to be thoroughly reliable. 
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APOLOGY 
To our many customers who have been kept 
waiting for their orders to be executed we tender 
our apologies for the delay. We feel sure that 
it will be appreciated that the recent Radio 
Exhibition has resulted in an influx of orders 
which has necessitated the extension of our 
Works. Production has consequently been 
increased to meet the exceptional demand for 
the Donotone Loud Speakers and orders can now 
beaccepted for delivery within any specified time. 

THE BEST LOUD SPEAKER. 

Dept., 40, FURNIVAL STREET, HOLBORN, E.C.4. 
Telephone : HOLBORN 0523. 

rite CiceiCe 
of critic.. 

SUL 
R A te I 0 D'IMODIJ 

SECOND TO NONE. 
FOR RELIABILITY 

QUICK MAKE-
AND-BREAK SWITCH 

tor high volt-
age mains, it ',twit 1,, 
..ither tt On" or " Off." 
J10 midway position "Tr 
:truing being possible. 
ridle insulated bush. 
Ni. kel Silver Contacts. 

STANDARD 
PUSH-PULL SWITCH 

• 1?.v•ry part maul, iç. 
Stria sp.:in.:Whin anti 
fine limits, this switeli 
still operate for yvars, 
giving smooth but per-
1,:ct contact. Highest 
I inality finish through-
out. 

PRICE 1/6 EACH 

PRICE 2/3 EACH 

A. F. BULGIN & CO. 
Contractors 

to the 

Admiralty 

RADIO MANUFACTURERS, 
9, 10, 11, CURSITOR ST., CHANCERY 

LANE, LONDON, E.C.4 
Telephone Nos. If 4bnrn 1072 A =071 

illelttlufl oj 

(le 

Suppliers 
to the 

Air Ministry 

At last! 
Adjustable, Accurate Needle Tracking 

without the use of a Protractor. 

The E.M.G. 
PICK - UP ARM. 
Designed by a mathematician, 
made by a scientific instrument 

maker. 

A T last, the perfect 
Á 1- Pick-Up Arm The 
E.M.G. has been designed 
'specifically to cater for all 
makes of pick-1w, and to 
enable whichever is used 
to work under perfect con-
ditions. For the first time 
it is possible to secure, by 
means of the adjustments 
provided, correct needle 
• track alignment whatever 
pick-up is used. Full instructions and a special jig supplied with 
every pick-up. Record wear is reduced to a minimum only 
previously possible on E.M.G. Gramophones. To do full justice 
to your equipment you must try an E.M.G. Pick-Up Arm. 

Write, call or 'phone to— 

E.M.G. HAND - MADE GRAMOPHONES, 
11, Grape Street, New Oxford Street, London, W.C.2. 

'Plume 'reunite Bar 6458. 

Counter balance 
to prevent record 

wear. 

45/-
Postage free 
in United 
Kingdom. 

he 11"tretess worta,' when wrzhn2 to advertisers, will ensure prompt attention. A26 
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is included in the 
1930 

'EVERYMAN FOUR' 

General vial, Of 111d 1930 EVCry-
man Four Receiver, showing 
complete receiver with metal 
screening cover removed—Re-
Produced by courtesy of" The 
Wireless World." 

Hill 11111111111111111111111 
RADIO INSTRUMENTS LTD., SPECIALISTS IN SOUND REPRODUCTION. 

Sole Address: Offices, Showrooms and Works-12 HYDE STREET, LONDON, W.C.1 
..111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

£27 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 

The fact that the Hypermu was specially chosen 
for inclusion in the circuit of the EVERYMAN 
FOUR' is proof positive of its pre-eminence as 
the most efficient transformer for L.F. ampli-
fication in all modern receivers. 

Its curve proves definitely maximum uniform 
amplification from 

25 to 7,000 cycles 
Particular importance relates to the fact that the 
Hypermu curve starts from 25 cycles, whilst 
the slight emphasis of sideband frequencies in the 
region of 7,000 cycles gives added brilliance to 
musical reproductions. Moreover the absence of 
sideband frequencies below 50 cycles renders low-
frequency oscillation absolutely impossible. 

I 

THE " HYPERMU." 
The first metal shielded tratise rmer 
in Bakelite case. Site 3-x xl sr 
weight 14 . 211-
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Its 

Post this Coupon to-day! 

— — — — 
To Messrs. A. C. Cosset- Ltd., 

Highbury Grove, London, N.S. 
Please send tue a free Constructor Chart 
showing how to build the wonderful 
1930 Cossor Melody Maker (a) A. C. 
Mains Model (b Battery Model. 

(Please strike out one you do not require) 

Name  

Address  

ossor 
"Melody Maker' 

"knife-edge" selectivity 
cuts out local station like magic! 
Because of its wonderful Synchronised Control system 
and because it is completely shielded the 1930 Cossor 
Melody Maker has "knife•edge" selectivity. It will 
cut out your local station like magic and bring you 
the pick of Europe's broadcast 
by rotating one dial only. Yet 
in spite of its amazing efficiency the 
1930 Cossor Melody Maker is so 
simple that you can easily assemble it 
in an evening—only 10 components — 
only 20 wires — that's all. Use the 
coupon and get to know all about it. 

I5s. 
Price includes three latest type 
Cossor Valves, the handsome 
one-piece cabinet 61, the lOparts 
necessary I os its rapid assembly 
Also for A. C. Mains 
operation. Price £15 

Fitted with the wonderful 

W.t NEW Cossor Valves 
1052 
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EMPIRE BROADCASTING. 

ANEW and energetic Government,—a new Chief 
Engineer of the B.B.C. who has, as yet, not 
curtailed his future activities by compromising 

utterances on questions of B.B.C. technical policy,— 
and it would seem that here we have two factors which 
offer a brighter outlook for the prospects of a new 
policy in regard to Empire broadcasting. 
There has been ample evidence in the past that the 

B.B.C. will do nothing in the direction of furthering 
the cause of Empire broadcasting until they are pressed 
into doing it, and until they are told what course they 
should pursue. The suggestion that an Empire broad-
casting service should be started originated in a con-
tribution in The Wireless World, and later, in our 
issue of April 27th, 1927, we said: " It is a matter 
for regret that we should so far have neglected to take 
advantage of the wonderful opportunity which broad-
casting provides for communication with the outlying 
sections of the Empire." By May of the same year 
the daily Press had taken up the question, and in an 

A 29 

article which appeared in the Evening Standard, of 
May 5th, 1.927, the comment appeared: " If a foreign 
station can successfully transmit to the Antipodes on 
a wavelength of 30 metres there seems to be no logical 
reason why our own Corporation should not begin to 
delve a little deeper into the possibilities." 
By the end of that month we were able to announce: 

" The efforts of The Wireless World to stir up interest 
in the subject of Empire broadcasting already show 
definite promise of bearing fruit in the near future. 
The daily Press has taken up the subject with interest, 
and the B.B.C. has issued a statement giving its view 
of the position." By June 1st, 1927, we were able to 
state that, " Since the publication of our last issue 
matters in connection with Empire broadcasting have 
proceeded apace. The B.B.C. has made an announce-
ment to the effect that they arc undertaking the erection 
of a short-wave station at Daventry." 

How SSW Started. 

In our issue of June 29th, 1927, we criticised the 
delay in proceeding with an Empire short-wave station 
and suggested a remedy. The B.B.C. had stated that 
they were erecting a short-wave station for experimental 
work at Daventry, but we drew attention to the fact 
that " The preliminary work of an experimental kind 
before the first B.B.C. stations were established was 
undertaken by the big wireless companies, and when 
a long-wave station (Daventry 5XX) was decided upon 
it was first established, and all experiments conducted 
in connection with it, at the Marconi Company's Works 
at Chelmsford," and we continued: " We sympathise 
with the attitude of the B.B.C. that it is not justified in 
incurring heavy expenditure on experimental work; but 
such experimental work, we . believe, would readily be 
incurred by one of the big commercial companies if 
the station, when established in going order, and after 
having passed specified tests, could be handed over to 
the British Broadcasting Company at an agreed price." 
As we know, our advice that the technical develop-

ment of the Empire short-wave statión should be 
initiated by the Marconi Company on behalf of the 
B,B.C. was adopted, and we still have, to-day, 5SW 
located at the Marconi Works at Chelmsford. But 
there matters have stood still, and we would now urge 
Capt. F,ckersley's successor and his staff to show the 
same degree of enthusiasm for achieving results with 
a shert-wave Empire broadcasting service as, on other 
wavebands, has already resulted in a success which has 
earned for British Broadcasting a reputation second to 
none. 
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By A. L. M. SOWERBY, M.Sc. 

Adjusting Ratio to Compromise between 

VV HEN using a triode as a bigh-frequency 
amplifier in conjunction with any reasonable 
tuned circuit it is quite essential, as has many 

times been pointed out in the pages of this journal, to 
usé a high-frequency transformer with a secondary 
winding containing several times as many turns as 
the primary. Even apart from the question of stability 
it will be found that a tuned anode circuit or its 
equivalent provides both 
lower amplification and 
worse selectivity than a 
properly designed trans-
former. 
When using a screen-

grid salve with a tuned 
circuit of normal losses the 
best number of turns for 
the primary of the trans-
former is very nearly the 
same as the number of 
turns on the secondary. 
For example, using a 
screen-grid valve of A.C. 
resistance (" impedance ") 
Ro =200,000 ohms before 
a tuned circuit of dynamic 
resistance R = 250,000 
ohms, the optimum ratio, 
as given by the formula 

n JR comes out at 120 

Amplification and Selectivity. 
primary and secondary, that have to be changed in 
passing from one wave-band to another, so that a four-
connection mount is needed if the transformer is to be 
changed, while if switching is adopted a two-pole switch 
is required, as in Fig. 2, to short out the long-wave 
primary and secondary when receiving on the broadcast 
band. With either the tuned anode or the tuned grid 
circuits, on the other hand, the same end is achieved 

by a two-connection coil 
or, as in Fig. r, by a 
single-pole switch. 

Tuned Anode versus 

H F 

CHOKE 

150 V 

70 V Transformer. . 

If, in the interests of 
simplicity, either of these 
more convenient circuits is 
adopted, it becomes per-
tinent to enquire how much 
of the possible amplifica-
tion will be sacrificed by 
employing what is, in 
effect, a I: t transformer 
(since the same coil now 
does duty botls as primary 
and secondary) in place of 
a transformer of the cor-
rect step-up ratio. 
The appendix contains a 

calculation that leads to a 
formula, applicable to all 
cases, for comparing the 

amplification yielded by the tuned anode circuit with 
that given by a theoretically perfect transformer. For 
greater convenience in reference there is plotted in 
Fig. 3 a curve from which the desired numerical result 
can be read off at a glance for any case for which the. 
best transformer ratio is known. In the case taken as 
an example, and for which the best transformer ratio 
was found to be I: 1, the curve shows that the 

e 

1.— The tuned grid circuit, showing simplicity of waveband 
switching. Range-changing can also be achieved by changing 

one coll. 

1.11. Thus if the secondary contains 70 turns there 

▪ should he -Z°. or 63 turns on the primary. 

Now, in many cases the use of the tuned anode cir-
cuit, or its close equivalent, the tuned grid circuit 
(Fig. I), would be preferred to a transformer for the 
sake of greater ease in wave-band switching or coil-
changing. Using a transformer, there are two coils, 

A 30 
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Hi'. Transformer Design.— 
amplification attained if a tuned circuit were substituted 
would be 99 per cent. of that to be expected from the 
transformer. Even the most enthusiastic efficiency 
hunter would hardly be appalled at the prospect of 
sacrificing one per cent. of his amplification for the 
sake of the extra convenience of the simpler circuit! 
If, however, the correct transformer ratio had been 2, 
implying a primary with half as many turns as the 
secondary, the amplification with the tuned anode cir-
cuit would be 8o per cent. of the highest attainable with 
the valve and tuned circuit to be used, while selectivity 
would also suffer by the change. 

Fig. 2.—Waveband switching with a transformer. The separate 
switches shown would in practice be combined into a single two-

pole switch. 

There are, however, some other factors to be taken 
into consideration. With a transformer having a ratio 
in the neighbourhood of r: r the amplification, though 
theoretically the same as that yielded by tuned anode, 
is in practice found to be lower by some five or six 
per cent., owing to the slightly incomplete coupling 
between the two windings, and to the losses introduced 
by the wire of the primary. As a result of this, the 
theoretical losses dué to replacing by tuned anode of a 
transformer of ratio anywhere between i to i and about 
1.4 to i do not appear in practice, so that a tuned 
circuit having a dynamic resistance anywhere between 
double and half the value of the A.C. resistance of the 
valve will yield, with tuned anode coupling, the highest 
amplification that can be extracted from that particular 
combination of coil and valve. 

Tuned Grid Coupling. 

If the receiver is to be used with an eliminator it 
will usually be preferred, for several excellent reasons 
connected with decoupling, to use the tuned grid circuit 
of Fig. 2 in place of tuned anode. Although this may 
theoretically be considered as an equivalent of tuned 
anode, it is in practice a little inferior owing to the 
high-frequency losses introduced by the choke. As a 
first approximation, we may set this off against the 
small losses that are equally inevitable in the trans-
former, so that if it is desiced to compare the probable 
performance of the tuned grid circuit with that of a 
transformer with a primary designed to suit the valve 
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-and coil to be used the curve may be taken a's it stands, 
without the small correction suggested for tuned anode. 
Unless some care is expended in the selection of a 
choke a correction in the other direction may be neces-
sary, for the loss in amplification in such circumstances 
will be a good deal greater than the curve would suggest. 

In the formula from which the curve was computed 
no restrictions were made confining the conclusions to 
step-up transformers. In terms of receiver design this 
implies that the curve covers cases such as arise with 
some of the very high-impedance screen-grid valves 
now produced, where theory indicates that a step-down 
transformer should be employed. Suppose we propose 
to follow a Cosmos AC/ S valve, of nominal A.C. re-
sistance 800,000 ohms, with a tuned circuit of dynamic 

250,000 
resistance 250,000 ohms. Here,"   0-56. 

Ro coo,000 
The secondary must have 0.56 times the primary turns, 

which is a step-down ratio of — or 1.79 to r. Refer-

ring to the curve, we find that the tuned anode (or a 
to z transformer) will give 85 per cent. of the 

amplification that would be attained if the practical 
difficulties of using a transformer with só large a primary 
had been satisfactorily overcome. While one may 
hanker after the lost magnification, one may at least 
feel consoled that the loss is not, perhaps, so great as 
one had thought, especially as some of the loss will 
be made up automatically when, in choosing the best 
screen-grid voltage, the A.C. resistance of the valve is 
adjusted to the best compromise with the coil used. 

Poor Selectivity with Screen-grid Valve. 

Those who read the appendix will notice that the 
expression obtained is symmetrical in m and n. This 
fact further extends the applicability of the curve to 
cover the inverse problem, which also has considerable 
practical interest, of finding the loss in amplification 
incurred through using a step-up transformer when a 
.tuned-anode circuit is theoretically correct. We flame 
all discovered, through practical. experience, that the 

1 

80 

60 

40 

20 

01 2 3 4 5 6 7 8 e 

Fig. 3.—(a) When a transformer of ratio m is correct, and tuned 
anode is to be used, the percentage amplification yielded is read 
from the curve against m on the " Ratio " scale. (b) When tuned 
anode is theoretically correct, the curve gives the percentage 
amplification for a transformer of any ratio. (c) When a trans-
former of ratio in is correct, and one of ratio n is to be used, the 
percentage amplification yielded is read from the curve against 

rilm (or m n) on the "Ratio" scale. (See Appendix.) 
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H.F. Transformer Design.— 
screen-grid valve, used with a. tuned-anode circuit or 
its approximate equivalent, makes for a receiver of 
very poor selectivity, though the theoretical basis for 
this would appear at present to be obscure. This 
poor selectivity is usually combated by using a step-up 
transformer with a primary a good deal smaller than 
theory, directed towards maximum stage again, would 
demand. The gain in selectivity is undoubted—but 
how about the loss of amplification? 

Combating Loss in Amplification. 

Provided always that the optimum ratio, as calculated 
from the formula, is / to r, the curve will give straight 
away the loss of amplification incurred by using a 
step-rip transformer of any ratio that the needs of 
selectivity may prescribe. To take an example, a 
zoo,000 ohm tuned circuit after a 200,000 ohm valve 
:needs a I-to-I transformer if we are legislating for 

' amplification only, and with this transformer the ampli-
fication of the stage will be exactly half the " it " of 
the valve. If we decide that a 3-to-I transformer is 
necessary to provide the selectivity we require, the stage 
gain will be reduced, as the curve shows, to Go per 
cent. of the possible value, or with a 4-to-/ transformer 
to 47 per cent., making the actual figure for amplifica-
tion 60/moths or 47/2ooths respectively of the ampli-
fication factor of the valve. 
Even when the theoretically correct ratio is not / to /, 

this remarkably versatile curve does not admit its 
inability .to deal with the problem reasonably simply. 
Instead of looking up directly on the horizontal scale 
the transformer ratio that we propose to use; we divide 
the proposed ratio by the theoretical ratio, and look 
up the result as before. Two cases are needed to 
illustrate this point fully. 

First let us take the case of a valve of p = 200 , R.= 
200,000 ohms, used with a tuned secondary of dynamic 
resistance 300,000 ohms, and a primary which, for the 
sake of selectivity, shall only contain one-fourth as 
many turns as the secondary. How much amplifica-
tion do we sacrifice to selectivity, and what will be 
the actual amplification of the stage when set up? 
The theoretically correct ratio for the transformer is 

not 4, but — =--- 1.23. 
R V300 000 
Kip 200,000 

amplification of -bin =-¡ X 200 X 1.23=123 times would 
be expected. To find what percentage of this we shall 
attain with the 4-to-I transformer, we divide proposed 

ratio by theoretical ratio, getting =3.25. Looking 
1.23 

up 3.25 on the curve, we find that this figure corre-
sponds to 56 per cent. of maximum amplification, show-
ing that, even with the 4-to-I transformer, more than 
half the maximum attainable amplification is still to 
be had. The stage as planned will amplify 56 per cent. 
of 123, or 69 times. 
For our second example we will take the AC/S valve 

again, and assume that we propose to use with it a 
2-to-I step-up transformer having a secondary of 
200,000 ohms dynamic resistance. Here the valve 

With this an 
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characteristics are /4=1,200 A.C. resistance = 843o,000 

e -Z• V 200,000 
ohms. Optimum ratio n Ro 800,000 0.5 

(primary twice as many turns as secondary). This would 
12o give an amplification of +en= o -- =300 times. But 
4 

we propose, for the sake -of selectivity, to use a 2-to-r 
step-up transformer, with half as many turns on the 
primary as on the secondary. Dividing proposed by 

2 
theoretical ratio we get — or 4, which corresponds on 

the curve to 47 per cent. of maximum amplification. 
We shall therefore achieve a magnification of 47 per 
cent. of 300, or 141 times, in our receiver. 

Incidental Reaction. 

In any case where a step-up transformer of com-
paratively high ratio is chosen, for the sake of enhancing 
selectivity, to follow a screen-grid valve, the incidental 
reaction due to the incomplete screening within the 
valve will also be reduced, as is evident from the fact 
that set designers often use step-up transformers for 
the purpose of ensuring stability. This effect, though 
perfectly amenable to calculation if the necessary data 
are to, hand,' cannot be expressed in a simple curve, 
and is therefore not treated quantitatively in the present 
note. It is thought, however, that the curve given will 
be found useful in obtaining a rapid solution to some 
of the problems incidental to the design on modern lines 
of a stage of high-frequency amplification. 

Appendix. 

For two transformers, of ratio n and m, but otherwise identical, 
we have 

and 

np.R  
A' = R + n2R, 

mealt 
= R + mi".1.17* 

A, n R + m2R, 
-A, ;7 • h.:17;qt. 

n RI R0 + ms 
en • RIR, 

if the ratio m is the optimum, RJR, me 

For any value of n, 

A n 2me 
A, en • in2 

2inn 
IIIIE 

tre-i-

2min — 
(m/n)'+ 1 

A,  2  

A, — m/n nfris 
100A 

In the curve of Figure 3, —A— , I ie plotted against ns/n (or nias) 

from the above expression. 

[The formula for amplification upon which this calculation is 
based will be found in " Radio-frequency Transformers," by N. W. 
McLachlan, Experimental Wireless, October, 1927, p. 597.1 

• 

a See R. T. Beatty, Experimental Wireless, Jan, we, p. 3. 
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ANCHESTER reaffirmed its enthusiasm for 
wireless on Wednesday last when a record 
crowd attended the opening of the sixth 

annual Brening Chronicle Wireless Exhibition in the 
City Hall. 

In a speech which must have reassured many anxious 
listeners, Mr. Gladstone Murray, of the B.B.C., declared that, 
the opening of the Moorside Edge Regional Station in a year's 
time would provide the North with a much better broadcasting 
service than . at present. Referring to criticism of the use of 
the microphone by cabinet ministers, Mr. Gladstone Murray 
said that neither the present nor the previous Government had 
misused the microphone, nor \vas the slightest pressure brought 
to bear upon the B.B.C. in the conduct of its services. 
Mr. J. R. Clynes, the Home Secretary, who was to have 

DI Snow 
Seen at 

the 
Stands. 

opened the Exhibition, was unable to be present 
7owing to an important Cabinet Meeting. In taking the 

13" place of the Home Secretary, the Lord Mayor of Man-
chester (Colonel West cott) delivered a rousing speech, 
in which he congratulated ihe organisers on tlw large 

attendance at the opening of the Exhibition, and referred to 
the now recognised fact that Manchester is in the forefront of 
radio development. 
Other speakers included Captain P. P. Eckersley and Mr. 

Edward Liveing, Regional Director for the Northern Group 
of B.B.C. stations. 
The following review of the Show forms a comprehensive 

survey of the " Olympia of the North." The Exhibition will 
remain open daily until Saturday next, October • 26th. 
Admission is is. 2d., including tax. 

Apparatus exhibited at many of the stands has already been described in detail in the recent 
report of the Olympia Show. To avoid repetition, attention has been devoted in particular to 

sels and components now shown for the first time. 

AMPLION. (32) 

In additi.m to the new apparatus de-
scribed in our Olympia Show Report, an 
Amplion balanced armature loud speaker 
drive unit—Type B.A.2—has just been 

New Amplion balanced armature loud 
speaker unit, with and without cover. 

introduced. This component will be ex-
amined with more than usual interest, as it 
embodies fetitures not to be found (the 
writer believes) in any other unit yet 
available. In the first place, there are 
three input terminals, so arranged that 
the user has a choice of three distinct 
resistance values of 500, 700 and 1,200 
ohms, corresponding to impedances at 
1,000 cycles of, -respectively, 4.500, 6,500, 
and 20,000 ohms. The high•resistance 
winding is stated to be specially designed 
for use in conjunction with a pentode 
outpui, valve. 
The vibrating reed is held in position 

between two restraining springs, one of 
which is adjustable, while the other is 
normally fixed. When sent out from the 

u 

works, this is set so that the sensitivity 
of the unit is fairly high, but its capa-
bilities in the nuattet af power handling 
is not in excess of normal requirements; 
where exceptionally great outputs from 
the receiver are available, this second 
spring may be easily adjusted, so that the 
unit will be capable r delivering greater 
volume without " clitti cling " ; at the 
same time, sensitivity will be reduced. 
A removable back plate is supplied with 

the unit, in order that it may be mounted 
on a cone chassis drilled in accordance 
with several situ ¡Ida rd arrangements. 
Grohom-.1mplioh, Lid., Slough, Buns. 

Sales Officen, 25-26, &mile Row, London, 
1V.1. 

Aeonic portable receiver. 

ATLAS. (41) 

The new Clarke Atlas H.T. eliminator, 
Type A.C.16, seems to be admirably 
suited for supplying anode current for 
any of the more popular circuit arrange-
ments of the present day. It is for use 

Atlas H.T. eliminator with outputs 
arranged to suit the most popular modern 

circuits. 

with an alternating current supply, in-
cludes a valve rectifier, and is mounted 
in the neat type of olive green finished 
metal container which is always associated 
with the products of this &M. 
Three voltage outputs are provided; the 

first, variable up to 100 volts, is regu-
lated by means of a potentiometer, so it 
is quite suitable for supplying the screen-
ing grid of an H.F. amplifying valve. A 
fixed output of 120 volts is obtained 
through a series resistance, which can be 
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1s-,td into service for preventing anode 
circuit interaction when suitably con-
nected to .the receiver. Lastly' Acre is 
a male output tapping rated at 150 volts, 
25 mA. 
This eliminator costs £4 10s.; a similar 

model for D.C. mains, with the sanie 
arrangement of output terminals, is sold 
at £3 10s. 

Atlas plug-in coils and Pirtoid coil 
formers are again exhibited, together with 
a new compression-type variable resist-
ance, having a continuous adjustment 
between about 200 ohms and 1 megohm. 
Thi3 latter component is stated to be 
capable of dissipating 10 watts. 

II. Clarks and Co. (Manchester), Ltd., • 
Atlas Works, Old Trafford, Mancheatel.. 

BEARDSALL. (2) 
This company act as agents for 

Regentone prottucts, well known. for 
radio -from-the-mains " components and 

accesso:ie3. 
A large number of A.C. and D.C. 

eliminators are being shown, also com-
bined chargers. For those who have 
replaced their ordinary •filamented valves 
by the type with indirectly heated 
cathodes a tid who already have an 11.T. 
eliminator, there is a filament transformer 
available at, 12s. 6d., giving an output of 
4 amps. at 4 volts. Separate filament and 
anode mains transformers have a certain 
amount to be said in favour of them, on 
the score of regulat ion. 

Two Regentone eliminators. (Left) W2A 
type. (Right) WIC type. Exhibited by 

Beardsall. 

The Itegentstat is a British-made non-
wire-wound continuously variable resist-
ance with a dissipation not to exceed 
10 watts. It does not contain graphite 
and mica, and it is claimed that it does 
,not " pack "; the price is 7s. 9d. 

The W.I.C. eliminator for A.C. mains 
at £3 15s. represents good value for 
money. A Westinghouse copper-oxide 
rectitier and liberal filtering equipment 
are included. The total output at 
120 volts is 18 mA., which is delivered 
from two tappings, the first of which is 
variable, allowing for the feed to a screen-
grid valve. The W.2A eliminator is an 
elaborate unit, selling at .e 153., and 
capable of giving 50 mA. at 160 yolts. 
There are three tappings, two of which 
are variable; the unit is thus suitable for 
feeding a set having au S.G. valve and 
an anode bend detector. 
A range of power chokes and mains 

transformers is being shown. 
W. E. Beardsall' and Co., Ltd., 3-5, 

Victoria Bridge, Manchester. 

BLUE SPOT. (30) 
The Blue Spot loud speaker unit is too 

well known to require description here. 

Interior of the new Blue Spot movement. 

It is to be noted at the stand that a new 
model has made -its appearance, known 
as the Type 65K. While externally re-
sembling previous models, it has been 
modified to handle mole input. The dif-
ferential armature assembly provides for 
generous displacement and the winding 
has a resistance of 1,500 ohms. The im-
pedance is given as 10,000 ohms at 
1,000 cycles, and the winding has a 
mean D.C. current-en flying capacity 
of 25 mA. One appreciates the concise 
information given in the four-page pam-
phlet which accompanies the unit. This 
describes in a very practical way the 
building of two forms of cone loud 
speaker. 
H. C. Rawson (Sheffield and London), 

Ltd., 100, London Road, Sheffield. 
(P. A. Hughes and Co., Ltd., 204-206, 
tirent Porthmd Street, London, W.1.) 

BROWNIE. (38). 
A three-valve receiver that is proving 

popular is the Dominion Console which, 
complete with self-contained loud speaker 
but without valves or batteries, is priced 
at £9. The three-valve receiver ampli-
fier is built as a single moulded unit 

the Brownie IntileOr view of 

an advantage as regards the performance 
of the loud speaker, this being a 12in. 
cone driven by an adjustable 4-pole 
balanced armature. 
Brownie Wireless Company of Great 

Britain, Ltd., Nelson Street Works, 
Mornington Crescent, London, N. W.1. 

The Celestrola lou I sneaker. A moving_ 
coil model, manufactured by Celestion. 

CELESTION. (42) 

• The loud speakers made by this firm 
need little introduction to readers. The 
well-known " 0" type have been reduced 
in price; the " C12," for instance, is 
now £5 /2s. 6d. A new series has been 
introduced this season, known as the 
" Z " class; the reinforced diaphragm 

Dominion Console receiver showing the 
of the amplifier. 

carrying three terminals for aerial and 
earth connections, terminals for gramo-
phone Pieh-on, as well as a pair of ter-
minals for connecting an external loud 
speaker. As the components are com-
pletely protected the back of the instru-
ment is left open, which probably gives 

unit construction 

is retained, but there is a new electro-
magnetic movement which it is claimed 
gives an even wider frequency response 
than that, in former models. The 
" Celestrola " (erroneously called the 
"Celestroda" in our Olympia report) 
is a moving-coil instrument capable of 

13 2 
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giving a very large acoustic output. 
There are a number of models with 
suitable field design for D.C., A.C., or 
battery operation, and in each ease the 
speech coil is centred by three flexible 
metal strips. 

Celestion, Ltd., London Road, King-
aton-on-Thnmes. 

The new Climax Chelloset. A two-valve 
all A.C. mains-operated receiver. 

CROSSLEY. (88) 

The Crolectro 4-valve radio-gramo-
phone, besides being a beautifully 
finished piece of furniture, will delight 
the heart of the student who follows the 
latest trend in radio technique. The 
gramophone equipment includes a B.T.H. 
electric motor and pick-up, The latter 
being switched into the detector grid cir-

•• 

by a Litz 3in. transformer with a small 
step-up ratio. No reaction is employed, 
and the screening in three planes is very 
complete. The volume control for both 
radio and gramophone is a variable 
resistance across the pinery of the in-
put push-pull transformer which directly 
follows the detector. Two Mazda P.650 
valves are coupled to a Eice-Kellogg 
moving-coil speaker by means of an out-
put push-pull transformer. A separate 
Westinghouse metal oxide rectifier pro-
vides grid bias and avoids the necessity 
of elaborate anti-motor-boating devices. 
The instrument is built on sound lines 
and contains those fine points in design 
which make for high sensitivity and good 
quality of reproduction. 

Geo. ()mode!, and Son, Ltd., 4, South 
Street, illundie.t, r. 

DURILIER. (3I) 

Practically every component necessary 
for the construction of a wireless receiver 
is manufactured by this company. In 
addition to the well-known comprehensive 
range of condensers with both mica and 
paper dielectric, also anode resistances, 
R.C.C. units, chokes and grid-leaks, there 
is being marketed this season a series of 
dry-cell ItT. batteries known as the 
" Superior " and " Supreme" types. 
The recommended load for the former is 
6, and the latter 16mA. The life curve 
submitted by the makers shows a drop to 

Crossley radio-gramophone. 

cuit. The NI hole set derives H.T., L.T., 
and bias from A.C. mains, and, except 
for the output stage where raw A.C. is 
used (a common practice to-day), valves 
with indirectly heated cathodes are 
employed. Thc outside aerial is coupled 
by a double circuit to a Mazda AC/SG 
valve, which in turn is coupled to the 
anode bend detector (a Mullard 164 V.) 

is 3 

only 0.8 volts per cell after 1,000 hours. 
The 108-volt battery of the "Superior" 
series, for instance, costs 12s. 9d., whilst 
the 60-volt " Supreme " model is 13s. 64. 
The new all-mains 3-valve receiver 

can be obtained for D.C. or A.C. sup-
plies at £25. The aerial and interstage 
inductances are toroidal transformers, 
and although the detector works on the 

anode bend principle, reaction is used 
and applied to the interstage coupling. 
The valves in order are AC/SG, AC/HL, 
and AC! P, and the rectifier is a 
U.30/250. A purchaser of the D.C. 
model can hai,3e it converted to A.C., 
when his mains supply is changed. for 
the sum of £6. 

Dubilier 3-valve receiver for A.C. mains. 

Dubdier Condenser Co. (1925), Ltd., 
Duron Work, Victoria Road, North 
.1cton, 

DYNOMAG UNITS. (121) 

Among the component s shown is a new 
cone unit working on the ha la nced-arma-
ture principle, and a large range of Ilans-
bridge condensers of high-voltage test for 
eliminators. 
A tries of well-designed permanent 

magnets made by Swift Levick are ex-
hibited. There are also a number of grid 

• 

Cone unit shown by Dynomag Units, Ltd. 

leaks and anode resistances, having wire 
end connectors, thus enabling these com-
ponents to be suspended in the wiring 
without the use of holders and clips. 
A. M. E. Sherwood, 68, Hatton 

Carden, E.C.1. 

EDISWAN. (27 and 28) 

(Incorporating B.T.H. and Metro-Vick.) 
In view of the fact that this stand con-

tains the radio products of three well-
known firms, there are such a large 
number of sets and components that space 
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forbids the description of more than a 
few. The reader is referred to the 
Olympia Stand-to-Stand report. The new 
Mazda valves, which have remarkable 
characteristi cs, are being exhibited. 
Perhaps the most striking member of this 
aeries is the AC/SO valve, in which the 
inter-electrode capacity has been lowered 
to what would appear to be the irreducible 
limit of 0.0045 mmfd. Such minute feed-
back occurs through the valve that the 
coils on either Hitt° of it (i.e.. grid and 
anode) can be made of so small a high-
frequency resistance that the valve does 
not oscillate until a stage amplification of 
about 250 times is atta ined. This figure, 
when compared with a maximum of about 
80 with screened valves of last year, is 
very striking. 
The 215 •;.(1. is a battery-fed screened 

valve with which it is possible to obtain 
a stage amplification of about 150 with 
stability if the external screening is 
carried out with great rare. 

&Henan 3-valve battery receiver. 

The two-volt battery valves, one of 
whkh has a mutual conductance approach-
ing 4 mA. per volt, should prove popular 
both for the portable set and for the man 
who has to carry his L.T. accumulator 
any distance to the charging station. 
There are new Mazda pentodes and a 
range of indirectly heated cathode valves 
for every position in a receiver. 
The all-mains receivers merit the careful 

attention of prospective set buyers, as 
their design is the result of the combined 
resources and experience of the Ediswan 
Company, the B.T. H. Company, and 
Metro-Vick Supplies. A three-valve 
battery-operated receiver. selling at the 

Bdiswan 3-valve all-electric receiver. 

popular price of £9 12s. 6d., has interest-
ing points in design and incorporates the 
Mazda 215 S.G. valve. 
Edison Swan Electric Co., Ltd., 123-125, 

Queen Victoria Street, K.C.4. 

Dunham transportable receiver. 

EELEX. (101) 

Besides distributing the products of 
well-known Indio manufacturers, this 
company exploits a ininiber of components 
of their own. A shock-proof eliminator 
terminal in which contact is made within 
a countersunlc insulator should find con-
siderable application now that so much 
attention is being paid to all-mains equip-
ment. 
There is a treble-duty terminal to take 

every-variety of spade and pin connector; 
also a series of split-eyelet connectors so 

A 

Beles connectors. (A) Eyelet type. 
(B) Slotted eyelet. (c) midget wander-
plug. (D) Shock-proof eliminator terminal. 

fashioned as to make it difficult for the 
terminal and the wire leading to it to 
part company, even if the holding-down 
screw has become loose. 
For portable sets, where space is 

limited, a midget wander plug being 
shown should prove useful. 

J. J. »Mick and Sons, Eelez liouse, 
118, Bunhill Row, K.0.1. 

EPOCH. (103) 

Since the Olympia Show an addition 
has been made to the range of Epoch loud 
speakers by the production of the 
Model 99. The usual form of edge sus-
pension is here dispensed with, and 
instead locating pieces are provided. The 

freedom thus obtained largely removes 
resonances within the cone itself. The 
surround is, however, effectively sealed 

The new Epoch free-edge cone as fitted in 
the Model 99 loud speaker. 

to prevent air leakage between the two 
faces of the diaphragm. 
Moving-coil loud speakers of the per-

manent magnet type and remarkable fur 

A popular priced loud speaker cabinet 
with grille at back and front (Epoch). 

their high flux density are attracting the 
attention of those who seek quality but 
have no mains supply. 

The well-arranged interior of the Metro-
polis portable. It is a five-valve super-
heterodyne produced by the Empire 

Electric Company. 

4 
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Loud speaker cabinets in various grades 

with or without loud speaker are available 
in a wide range of prices covering all 
requi rem en t M. 
Epoch Radio Manufacturing Co., Ltd., 

3, Farringdon Avenue, London, B.C.4. 

FERRANTI. (52, 59 and 118) 

In view of the recent detailed descrip-
tion given in respect of the range of 
Ferranti products shown at Olympia, 
mention need only be made here of new 
items of interest. 

Interior view of the new Ferranti mains— 
operated recel ver. 

The Ferranti A.C. mains receiver 
Model 31, while now being shown in a 
new and attractively finished form of 
cabinet, nmy be carefully inspected as to 
its interior make-up. Liberties have not 
been taken in the direction of cheapening 
the construction of this complete receiver, 
and the specialised Ferranti comp inents 
are of standard form. In the limed cir-
cuits associated with the indirectly heated 
screen-grid valve we find coils carried on 
slotted ribbed formers. An interesting 
detail is the adoption of a Bowden wire 
coupling to rotate the reaction coil. As 
a long-range receiver leaky grid detection 
is provided, maximum amplification being 
produced by the use of the newly intro-
duced AF6, an intervalve transformer 
with a 1 to 7 ratio, and which is actually 
larger than the well-known AF5. The 
output valve is a P.625, and is associated 
with a double ratio transformer permit-
ting of the use of loud speakers having 
either high or low resistance windings. 

Grid biasing is obtained by an inde-
pendent. Westinghouse rectifier, the H.T. 
supply being provided by a valve recti-
fier, the U.5. Volume control is by ad-
justment of grid bias of the 11.F. valve. 
A safety switch disconnects the current 
when the instrument is opened. The 
consumption from the mains is about 
50 watts, and the undistorted signal out-
put rating is 700 milliwatts. 

Small mica condensers and high resist-
ances of the grid-leak type now make. 

13 5 

their first appearance. The leaks, which 
are made of high resistance material, have 
a current-carrying capacity up to about 
5 mA., and are available in the resistance 
values of 20,000 ohms to 5 megolims. 
These resistances, which are not easily 
broken, are accurately adjusted by re-
ducing the cross section. Their price 
is is. 6d. 
Apart from the new 1 to 7 intervalve 

transformer, which is specially intended 

Ferranti grid condenser and leak. 

for use following leaky grid detection, 
there are four eliminator transformers. 
Type P.10 gives (a) 4 volts 4 amps., (b) 
6 volts 3.2 amps., (r) 45 volts at 5 milli-
ani This- transform? meets the popu-
lar demand for converting a set for ma ins 
operation. Price 32s. Type li.V.4, giving 
250 volts at 50 milliamps when used with 
the U.5 rectifier. Pike 25s. Type P.9, 
which, with a Westinghouse rectifier type 
A.3, will give a battery charging rate of 
1 ampere, and is suitable for energising 
the field coil of a moving-coil loud speaker. 
Type 3L3 has been intioduced to suit the 
Westinghouse rectifiers types H.T.3 and 
11.T.4, and in connection with the con-
denser voltage doubling arrangement 
gives respectively 120v. 20 mA. and 
180v. 30 mA. 

Ferranti, Ltd., Bollinicood, Lancashire. 

FONTEYN. (190) 

This firm are agents for several French 
and Belgian manufacturers, and are show-
ing a quantity of apparatus which is of 
interest as being representative of present-
day practice in those countries. The 
" Radin Controller " is a neat two-range 
voltmeter mounted on a standard valve 
base, the pins of which can be inserted 
in any of the valve sockets of a receiver. 

Fonteyn's " Radio Controller" : a 
range voltmeter with valve socket fitting. 

Push-button switches are so arranged 
that low-tension or high-tension voltages 
may be checked : of course, the reading 
of the latter will be affected by the ohmic 
resistance of whatever coupling com-
ponent may be connected in the anode 
circuit, and will only be correct when 
dealing with a high-frequency amplifier. 
Nevertheless, any deflection of the needle 
will show continuity, and an accurate in-
dication of voltage can readily be ob-
tained if the anode coupling component 
is temporarily short-circuited, should it be 
of sufficiently high resistance to warrant 
this course. 
A mimber of inexpensive low-frequency 

transformers, sold under the trade name 
of " Cifel" at prices between 3s. 6d. 
and 8s. 6d., are also exhibited, together 
with ebonite panels, also exceptionally 
low in cost. 

Messrs. Fonteyn are agents for meters 
made by the firm of Guerpillon and 
Sigogne, of l'anis, and show a number of 
these instruments, both of the moving-
it-wi moving-coil type. There is also 
a gramophone pick-up supplied complete 
with adaptor for insertion into a detector 
valve socket : this instrument is provided 
with a variable damping control. 
Other exhibits include a trickle charger 

with au indicating lamp acting as a fuse, 
in which a Westinghouse metal rectifier 
is used, and also a larger model for ser-
vice stations. There is also a combined 
H.T. and L.T. charger with valve recti-
fication, selling at £4 10.3. complete. 
Fontegn and Co., Ltd., 2, 4. 5 and 6, 

Blandford Mews, Baker Street, London, 
TVA. 

G.E.C. Stork loud speaker unit. 

G.E.C. (48) 

Apart from the new Osram valves 
which have recently been described in 
detail in these pages, the principal ex• 
hibit is the Screen-Grid Four Portable. 
The model shown is finished in Cambridge 
blue, and its equipment includes the use 
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of both scion-grid and generous output 
valve. This portable is piked £24 3s. 
For those wishing to build an inex-

pensive loud speaker there is the Stork 
loud speaker unit as fitted in Clecophone 
loud speakers. An interesting device 
shown is a power amplifier unit for use 
with A.C. supply. This is intended for 
connection to the radio receiver in lieu 
of an existing amplifier or, alternatively, 
it will convert a standard gramophone to 
one of the electrically reproducing type. 
It is all-metal enclosed and has a parti-
tularly generous output valve, the LS6A, 
while its rectifier is the This 
mains-operated amplifier is intended for 
operating a moving coil loud speaker. 

Mains-operated amplifier for use following 
a detector valve or gramophone pick-up 

(Cecophone). 

Home constructors are showing a keen 
interest in the Music Magnet receiver, a 
detailed description of which recently ap-
peared in these pages. 

General Bled rte Co., LW. Magnet 
¡jouai', Victoria Bridge, LW., 
(Magnet House, Kings tray, London, 
W .C.2.) 

GILMAN. (113) 

With the help of such labour-saving 
components as are shown by this com-
pany, it is possible for the home-con-
structor to make a complete loud speaker 
in a comparatively short time and for a 
small outlay. There are available two 
aluminium chassis, one with an I8in. 
" Power" cone, mid another with the 
standard 114in. cone, to which can be 
fixed by three-point suspension a plate 
so eh:Iliad as to be attached easily to 
all the well-known cone units on the 
market. The three-point attachment 
allows perfect centring. The periphery 
of the nietal citaseis is drilled to enable 
the complete unit to be screwed to a 

baffle or cabinet, and a felt washe; is 
interposed to reduce the chances of re-
sonance. The edge of the cone floats on 
a supple fabric suspension. The smaller 
cone unit with adjustable plate sells 
at lbs. 6d., and the large power model 
at 22s. 6d. 

J. S. Gilman, 6,3, Baainghall Street, 
E.C.2. 

Gilman 18-Inch cone assembly. 

GOLTONE. (16) 

As in previous years, a large part of 
this stand is devoted to radio wile and 
battery cord assemblies; among the 
latter is a connecting cable just produced 
for the 'M ullard " 01-gola " receiver. 
The Goltone five-valve portable set em-

bodies a fairly conventional 2-v-2 circuit. 
but its frame aerial is built into a hinged 
flap forming a rear cover, so that it can 
be set. for direction without swinging the 
receiver as a whole. 
A combined 11.'1'. and L.T. eliminator 

has just been introduced. This instru-
ment, which is for operation on A.C. 
mains, makes use of a Philips double-
wave rectifying valve, and has rated 
filament and anode supply outputs of, 
respectively, 2¡ amps. at 4 volts, and up 
to 150 volts at 35 milliamperes. 
The Goltone radio-gramophone includes 

a Mallard " Orgola ' receiver (A.C. 
mains model), an electric turntable motor, 

Coltone H.T. and LT. b.attery eliminator. 

B.T.II. pick-up, and Mallard loud: 
speaker. There is an extra . control for 
regulating the volume of gramophone re-
product ion. 
Word and Goidetone, Ltd., Frederick 

Road, Pendleton, Mane/tester. . 

GOODMANS. (M) 

Several entirely new models are to be 
seen, in particular the "Invincible" mov-
ing coil loud speaker which ftl:ows the 
end-plate form of construction. Py this 
means it is all-steel built, permitting of 
high flux density, while the winding is 
well ventilated. With the use of a parti-
cularly small gap and positive centring 
adequate flux density is obtained when a 
winding requiring only 50 mA. at 100 
volts is used. Such a winding may serve 
na a smoothing choke. 

Goodman balanced-armature loud speaker 
movement. The adjustable feet provide 

an easy fixine›,. 

The Goodman differential loud siteaker 
movement is unique in the use of a pair 
of particularly large magnets of generous 
cross-section, Four extension poles arm 
presented to the neutral armature, whieh 
is surrounded by a 2.000-olio bobbin. 
The drive is transmitted to an auxiliary 
reed. Adjustable and reversible feet 

New type Goodman moving coil speaker. 

permit of the unit being mounted in a 
variety of positions to suit most require-
ments. 'lite price is 29s. 6d, 
Goodmone, 27, Farringdon Street, 

London, E.C.1. 

GRAMO-RADIO. (93) 

The chief exhibits on this stand, be-
sides a series of radio gramophones, are 

6 
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a lange of " Coruso" reed-driven cone 
loud speakers built into attractive 
cabinets. There are also a  her of 
eliminators for AM. mains, provided with 
voltage tappings suitable for the critical 
requirements of screened valves and 
anode bend detectors. 

Gramophone tone arm with adjustable 
balance weight, shown by Gramo-Radio 

Co. 

-A gramophone pick-up and tone arm 
with adjustable balance weight which can 
be locked, should assist in reducing record 
wear. 
Gramo-Radio, Ltd., Commercial Work*, 

Church, Accrington. 

GREEN and CO. (75) 
A range of Sure alite dry batteries is 

shown on this stand. High-tension units 
are made in four capacities, the largest 
being capable of supplying currents up to 
25 ntA. Orid bias batteries of conven-
tional dimensions are manufactured, as 
well as units with voltages up to 30, in 
tavern form, which are more economical 
of space, and consequently suitable for 
mounting inside the cabinet of receivers 
with high-power output valves demanding 
a considerable negative bias. 
The new Telsen L.P. transformers, de-

scribed in our Olympia Show Report, are 
also exhibited, as are several well-known 
sets in which these components are in-
cluded as standard. 
There is also a display of the new 

Cleat Iron valves with improved coated 
filaments. 
Green and Co., 94-96, Hurst Street, 

Birmingham. 

HOLZMAN. (57) 

With the large amplifications now 
obtainable with screen-grid valves, it is 
becoming more and more evident that con-

(Left) One mfd. Hydra condenser in metal 
case. (Right) Non-inductive condenser 

In bakelite case (Holzman). 

densers to be need in decoupling schemes 
must have a low high-frequency resist-
ance, that is to say, a good power fac-
tor. Thus, it is interesting to note that 

Et 7 

Wiedieglc 
WOTild 

this firm are showing a range of 1Tydra 
paper-dielectric condensers with capacities 
from 0.001 to 4 mfd. with non-inductively 
arrairged foil. In bakelite cases and with 
a working voltage of 240 D.C., the price 
of the lowest capacity condenser already 
referred to is is. 6d., while the 4-mfd. 
type is 5s. Where surge voltages con-
siderably greater than the nominal volt-
age of the supply mains are encountered, 
particularly in D.C. eliminators, the 
Hydra series of condensers tested at 1,000 
volts D.C. for an A.C. working voltage of 
300 should find considerable application. 
The 2-mfd. condenser of this type retails 
at 4s. 9d. 
There is being shown a vertical scale 

double-reading volt millimeter. It is a 
moving coil instrument with a resista me 
of 250 ohms per volt and the scale read-
ings are 0-240 volts and 0-60 mA. Besides 
having a niinimum projection from the 
front of the panel, the meter should har-
monise with thumb control tuning dials. 
'1'he price is 22s. 6d. 

nisei universal electric gramophone 
motor, shown on ilolsman's Stand. 

The Insol gramophone motor and turn-
table for A.C. mains contains a squirrel. 
cage motor which tans at 1,750 r.p.m. 
The drive is by rubber belt from a 
tapered spindle, and the speed is made 
variable by +6 r.p.m. by means of a con-
trol which causes the belt to run on a 
larger or smaller diameter of the taper. 
It is claimed that the running is particu-
larly silent. The price is £6. Ther is 
also a universal model for D.C. or A.C. 
supplies 
Besides tapped condenser blocks, which 

it is now appreciated tire more ecouomical 
whgre eliminator smoothing filters ale 
concerned, there 'is being marketed a 
double buffer condenser of 2x0.1 mfd. 
for shunting across the secondary of a 
mains transformer. Tested at 1,000 
volts A.C., this component sells at 
3s. 3d. 

L01/18 Holzman, 37, Newman Street, 
1V.1. 

IGRANIC. (50) 

New (.01)11)011.411s introduced since the 
opening of the Olympia Exhibition in-
clude a wavetrap, of which the coil and 
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variable condenser (the latter of the 
compression type) are built into a brows 
bakelite moulding provided with feet so 
that it may be aecured to the baseboard 
of an existing receiver. 

lgranic wavetrap. 

The "Megastat" variable high re-
sistance has been modified to render it 
more suitable for mounting in radio 
gramophones or for cinitrolling volume 
in sets fitted for gratnophone reproduc-
tinn; it is now available in types having 
maximum values of 50,000 ohms, 500,000 
ohms, 1 megolun, and 5 megohms. 

Indigraph vernier dials are now fitted 
with a reduction gear giving a ratio of 
15: 1; the 4in. pattern has a slightly 
higher ratio. 
A new battery charger, incorporating 

the Igraine-Mon metal rectifier, has 
been introdueed; it delivers current up 
to 3 amps. The same rectifier, working 
in conjunction with an electrolytic con-
denser, is used in an L.T. supply unit 
which is suitable for supplying up to 
seven valves rated at 4 or 6 volts. Valve 
rectification is included in the new 
Igranic H.T. unit, which also supplies 

Jeanie H.T. eliminator, which also 
supplies current for the heating elements 

of A.C. valves. 
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raw A.C. at 4 volts for feeding the 
heaters of A.C. valves. 
The " Q.M.B." switch is intended for 

mains-fed receivers; it has wide-break 
contacts, heavy insulation, and an 
ebonite control knob. 

lunatic Electric Co., Ltd., Mato. w 
Works, Bedford. 

ISOMONO. (104) 
A wide range of " Iso " dials are ex-

hibited on this stand, including several 
new models. Some are provided with a 
catgut band drive, and several patterns 
have an illuminated scale; in one case 
the lamp is controlled by a neat and in-
conspicuous switch forming part of the 

A neat Isomono drum dial with knob 
control. 

escutcheon plate. These dials are manu-
factured in both drum and disc types, 
double and single, and their appearance 
when fitted is in keeping with modern 
tendencies. 
There is also a very wide selection of 

imported components at most attractive 
prices. One of the most interesting is a 
wire-wound potentiometer of 30,000 
ohms resistance, selling at 6s. 3d. This 
should be most useful in regulating 
eliminator Voltage output, particularly 
for screen-grid valves. 
Wave traps are coming into promin-

ence, and for the more efficient type it 
is customary to use a small inductance 
and a comparatively large value of tun-
ing capacity. As variable condensers of 
more than 0.0005 mid are not readily 
obtainable, it is convenient to add a fixed 

shunt capacity, and the air dielectric 
components shown by this firm would 
appear to meet the case admirably. 
They are made in capacities of from 
0.00005 to 0.001 mfd., and are extra 
ordinarily compact and but little more 
expensive than the better type of mica-
dielectric condensers. 
Other components on show are chokes 

power transformers, very small conden-
sers, both with air and paxolin di-
electric, fixed condensers, and trickle 
chargers with Kuprox rectifiers selling 
at 30s. 
Haw and Co., Ltd., 20, Cheapoide, 

London, E.C.2. 

U N IT. (70) 
A neat push-pull switch for metal 

panels is being shown. The spindle con-
tains two bow-springs, which ensure 
good electrical contact without unduly 
impeding the movement of the plunger. 
There is another model available, in 

The Junit vertical terminal mount with 
horizontal fixing flange. 

which all contact points aro insulated 
from the spindle and fixing bush. The 
price of these switches, one of which is 
specified for the Mullard Orgola set, is 
Is. 6d. A vertical terminal mount, sold 
at 8d., which has a right-angled drilled 
flange, is arranged to screw into the hori-
zontal surface of a baseboard, and thus 
the danger of splitting is avoided. 
There is also a universal 5-pin valve 

holder and a multiple contact switch. 
Jais it Manufacturing Co., Ltd., 2, 

Rarensrourt Square, 11.".6. 

KOLSTER-BRANDES. (74) 
For the new season this company has 

embarked upon the titan II facture on a 
large scale of popular-priced receivers. 
As an example, the K-11 161 can be said 
to give good value for money. It is a 
3-valve receiver entirely driven from 

Some compact components shown by Haw & Co. From left to right: air-dielectric 
fixed condenser, 30,000 ohm potentiometer, and 0.0003 mfd. variable condenser. 

Juntt push-pull switch. Note the bow. 
springs on the spindle. 

A.C. mains. A double-tuned circuit is 
employed, which makes for good selec-
tivity, and greater sensitivity is obtained 
by the use of reaction on to the 
secondary of the high-frequency trans-
former, which links the AC/SG valve 
to the leaky grid detector. On the low. 
frequency side there is a transformer 
coupled pentode, the filament of which 
ià heated by raw A.C. The set is well 
screened and decoupled. The feed to 
the screen of the SG valve is through 
a potentiometer, which is in keeping 
with the best practice. A valve recti-
fier is used for the anode supplies and 
the " free " positive grid bias is ob-
tained from a potentiometer across the 
H.T. Thumb controls are used and the 
receiver is housed within a well-finished 
oak cabinet. The price is £17 10s., in-
cluding valves and royalties. 

K-B 163 receiver; a Kolster-Brandes 
product at a popular price. 

A battery model (the K-B 163), on the 
same lines, sells at the moderate figure 
of £10 15s. complete. 

Koleter-Brandes, Ltd., Cray Works, 
Sidcup, Kent. 

LOTUS. (31) 

A caret ally, prepared folder showing the 
construction of the. Lotus S.O.P. receiver 
is attracting interest Its large construc-
tional drawings show in precise detail the 
building of à well designed three-valve 
set. Wiring is simplified by full scale 
drawings showing the bending of every 
lend. The circuit is in every way up to 
date, including all those refinements 
appreciated by the enthusiast. 

Garnett, Whiteley and Co.. Ltd., Lotus 
Work, Mill Lane, Liverpool. 

B 8 
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CLAUDE LYONS. (95) 

The products exhibited at titis stand 
principally include specialised components 
for the transmitting amateur, practical 
laboratory test gear for the manufacturer 
as well as generous amplifier equipment. 
The apparatus is mainly that of General 
Radio, together with a selection of com-
ponents from the American market. 

General Radio frequency meter on the 
stand of Claude Lyons, Ltd. This model 
has been specially introduced to meet 
the Post Office requirements governing 

the issue of transmitting permits. 

Fur the transmitting amateur faced 
eith the difficulties of conforming to Post 
Office requirements a special type of 
absorption wavemeter has been intro-
duced. This instrument, type 558P, has 

The" Rum Binger " an adjustable poten-
tial divider for-use in the construction of 
mains-operated sets. Shown on the stand 

of Claude Lyons, Ltd. 

been approved by the Post Office, and 
will, in use, permit of an accuracy greater 
than the stipulated ±0.25 per cent. Its 
five scales have optimum frequencies of 

Garnett Whiteley Kit Set. The components are supplied assembled as shown here so 
that the constructor is only required to carry out the wiring. 

B 9 

5, 10, 20, 40 and 80. The price is £5. 
This instrument includes a special .con-
denser which is also available as a com-

General Radio transmitting condenser. 
The losses have been reduced to a mini-
mum to permit of its use on ver) short 

wavelengths. (Claude Lyons, Ltd.) 

ponente. By arranging for only a few of 
the plates of this condenser tu produce a 
change of capacity it gives a particularly 
open scale over a limited range while main-
taining a suitable L/C ratio. For the 
transmitting enthusiast also special con-
densers are shown primarily designed to 

A useful catch switch for breaking the 
supply circuit on opening a mains con-
nected receiver. (Claude Lyons, Ltd.). 

possess minimum losses at the ultra high 
frequencies. These are specially intended 
for use in transmittang circuits, and are 
available in three capacities, 0.00005 mfd., 
0.0001 mfd., 0.00025 mfd., the last 
mentioned selling at 35s. 
Small components include Centralab 

and Clarostat products, while among 

bigger equipment is a specimen Pam' 
speech amplifier. 
Claude Lyons, Ltd., 76, Old Hall Street, 

Liverpool. 

M.P.A. .(21 and 22) 

The "Ethatrope Exchange," an am-
bitious radio-gramophiane combination, 
may perhaps best be described asti" next 
year's set." It includes an ingenious 
arrangement whereby a series of circuits 
tuned to any one of four stilt ions- choseu 
by the purchaser—may be put into opera. 
tion by manipulation of the appaiopriate 
switch. There is clear evidence that this 
simplified method of tuning already 
appeals to many listeners, and it. is bound 
to be still more popular when the new 
scheme of alternative programme trans-
missions conies into being. It may be 
urged that. the buyer of 'n comparatively 
elaborate set will think himself justified 
in demanding a wider choice of stations; 
this objection is adequately met, in the 
case of the receiver in question, by pro-
viding it switch for disconnecting the 
automatic tuning device, thus allowing of 
operation in the normal manner. 

Indirectly heated valves are fitted in 
this set, which is intended for an A.C. 
supply ; the variable condensers tuning 
the circuits associated with its two H.F. 
couplings and the frame aerial are com-
pletely " ganged." The detector is fol-
lowed by two L.F. stages, with parallel 
'output, valves. A moving coil loud 
speaker is built into the base of the large 
gramophone-style containing cabinet, 
which also accommodates the medium- and 
long-wave frame aerials; these are 
Mounted at right atigles, the whole 
assembly being iotated by means of an 
edgewise drum protruding tlirough the 
side. 

Provision is made for connection of one 
or more external loud speakers, and 'a 
microphone can be used for addressing 
large audiences. 
The new A.C. transportable sits are 

completely self-contained except for a 
connection to an electric supply. Four 
indirectly heated valves, inchuling one 
bigla -frequency amplifier, arc used. 
M.P.A. Wireless, Ltd., High ¡load, 

Chiswick, Lneidem. 11.4. 

New Marconiphone Octagon cone loud 
speaker. 

MCMICHAEL. (51) 

As at Olympia the Mc3lichael '' Super 
Range Portable Four " is the principal 
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exhibit. here. An exposed chassis shown 
at this stand reveals the interior construc• 
lion which, to those who are acquainted 
with the performance of this set, satisfies 
the inducement to carefully study the 
principies involved. 

L. Malidad, Ltd., Danes Inn House, 
265, Strand, London, W.C.2. 

MOORES. (8) 

An interesting exhibit on titis stand is a 
radio-gramophone including a Philips 
Type 2514 receiver—an H.F.-det.-pentode 
all-mains set for operation on an A. (J. 
supply, with which many readers will be 

Moores' radio - gramophone cabinet, 
which includes a Philips set. 

familiar The gramophone turntable is 
rotated by a Garrard double-spring motor, 
and an external volume control is pro-
vided. A cone loud speaker is built into 

Pressed metal chassis of the Marconi.-
phone Model 47 A.C. receiver. 

the base of the cabinet; an Ormond instru-
ment is customarily fitted, but any other 
pattern can be supplied to order. 
This instrument is sold comnlete at 

£45; those who already own a Philips set 

Internal view of the apparatus panel of 
the McMichael Super-Range Portable 

Four. 

may obtain the cabinet ready wired and 
fitted in such a way that the receiver may 
be mounted in pos ition and connected up 
by the veriest novice; this fitted gramo-
phone cabinet costs £22 complete— 
except, of course, for the receiver itself. 

Another upright cabinet, of similar 
design but of reduced depth, is arranged 
to take the above-mentioned Philips set, 

Upright cabinet for Philips 3-valve A.C. 
set shown by J. Moores and Co. 

tut has no gramophone turntable. There 
is ample room in the base for any make 
of cone loud speaker. 

J. Moores and . Co., Ravald Street 
Works, Salford. 

NORTHERN STEEL and HARDWARE 
CO., LTD. (104) 

Wholesale distributors to the trade of 
the products of well-known manufacturers 
such as Philips, Marconi, Mu] lard, 
Amplion and Cossor. A representative 
lange of reeeivcrs, loud speakers, and 
eliminators is to be seen oit this stand. 

Northt-rn steel and Ilard ware Co., 
Ltd., 1-3, Southgate, Ihonagote, Man-
e/teeter. 

Orgola Senior receiver. 

OLDHAM. (43) « 

While having been thscribed in detail 
when t hey were exhibited at Olympia, 
mention might again be made of the Old-
ham auto-power units. These instruments 
function as L.T. and H.T. battery 
eliminatorS, but are, in fact, batteries 
that are automatically recharged. They 
can, therefore, be used with any receiving 
set with.mt trouble or complication. 
Units are available for use with A.C. or 
I). C. supply, and their adoption renders 
a set virtually all-mains operated. 
old hoot and Sons, Ltd., Denton, Man-

chester. 

B IO 
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ORPHEAN. (6) 

The chief products of this company are 
cone loud speakers. The smaller speaker, 
housed within a cabinet llin, square, con-
tains a 9M. cone partly concealed by an 
oak grille; it is marketed at the popular 
price of 30s. Another model embodies a 
9in. cone attached at its periphery to a 
square bakelite plaque with a burr 
walnut finish. The whole speaker is so 
constructed that it can hang from the 
picture rail or stand on the' table. The 
prive IS 29s. 6d. 
A plug and jack connector for loud 

speaker connection in a house wiring 
st-heme is exhibited; it has the advantage 
that the insertion and withdrawal of the 
plug: is nearly parallel ii not at right-
angles to the wall of the room. This 
renders the whole component incon-
spicuous. 

Orphean popular cone speaker. (London 
Radio Manufacturing Co.). 

London Radio Mfg. Co., Ltd., Trafal-
gar Works, Station Road, Merlon Abbey, 

IV.19. 

PERTRIX. (37) 
It can safely be said that the percentage 

of listeners who have an electric lighting 
supply in their houses is Ibelow 25: the 
number of sets, therefore, still relying 
on batteries for their anode supply must 
be exceedingly large. The special de-
polariser and electrolyte used in the Per-
tria batteries is said to prevent chemical 
action from continuing after the load is 
removed ; furthermore, it is claimed that 
as the cells drop in voltage the intetnal 
resistance does not rise, this state of 
affairs being brought about by the harden 

Pertrlx battery cell showing the grooved 
carbon and saciess depolarlser. 

B II 

ing of the depolariser, which does not 
increase its resistance with age. 
There is a representative range of radio 

batteries exhibited from the 9-volt bias 
type to the heavy-duty 1I.T. batteries 
capable of giving a 30 mill lamp. discharge. 
The 60-volt battery of the popular type, 
selling at fis., has been tested in The 
Wireless World laboratories and found to 
have a useful life of about 470 working 
hours when the initial discharge is 8 mA. 
A feature of interest, especially in .con-

nection with portable sets, is the pro-
vision of a number of 11-volt tappings at 
the negative end to enable grid bias to 
be taken from the H.T. battery. 
Pertrix, Ltd., Britannia Rouse, 233, 

Shaftesbury Avenue, Ir.C.2. 

PETO-SCOTT. (45) 

This firm, whic-h specialises in the 
supply of complete sets, kits of parts, and 
accessories; either for cash or on the de-
ferred payment system, are showing a 
singularly well-chosen assortment of the 
better makes of apparatus. 
There is also to be a kit of parts for 

an ambitious six-valve receiver with :three 
tuned H. F'. stages. Although a complete 
model had not arrived at the time of 
visiting the stand, the chassis assembly 
of four variable condensers for this set 
was examined with great interest. Each 
condenser is rotated individually by 
means of its own control knob, but all 
are coupled together through worm gear-
ing sp that they may be operated simul-
taneously; there is a slipping clutch 
fitted to each conderser spindle. This is 
a promising develnpment of the semi-
gang control principle, and is obviously 
applicable to any set with two or more 
tuned circuits. 
Peto-Scott Co., Ltd., 77, City Road, 

London, H.C.1. 

Philipson A.C. bat ery eliminator. It has 
a valve rectifier, while terminals are pro-
vided for supplyirg current to indirectly 

heated valves. 

PHILIPSON. (123) 

The activities of this company are de-
voted exclusively to the production of 
H.T. battery eliminators for use with 
A.C. and D.C. supply. It is understood 
that the various voltages are obtained by 
the potential dividing method, while. the 
A.C. models adopt valve rectification. 
These eliminators are well finished and 

all-metat enclosed and sell at popular 
prices. 

Philipson and Co., Ltd., Astley Bridge, 
Bolton. 

• POTTER. (62) 
Manufacturers and wholesalers of ebon-

ite sheet, known as •` Parfait." Moulded 
ebonite to various requirements can now 
be undertaken on a new plant just in-
stalled. Ebonite sheet is being shown 
with six different, surfaces, namely, inatt, 
black, polished various mahogany finishes, 
and a cube surface. 
H. B. Potter and Co., Ltd., Station 

Buildings, Rochdale. 

PY E. (51) 
The Pye radio-gramophone, of which 

details were not available for our Olympia 
Show Report, is all interesting example of 
modern practice. It is an A.C. mains set 
with two 1LE. stages (one tuned and one 
aperiodic), and a detector followed by re-
sistance- and transformer-coupled L.F. 

New Pye h.P. transformers. 

amplifiers. The apparatus is completely 
self-contained (except for a mains connec-
tion), the internal frame aerial being 
rotated by a knob mounted near the re-
cord turntable. There is a " local sta-
deft damper," and the built-in loud 
speaker is of the moving coil type. 
Pye receivers, Type 460 and Type 350— 

the first for batteries or D.C. mains and 
the second for A.C. supplies—have al-
ready been described, and are well worth 
examining, if only because they go to 
prove that up-to-date high-efficiency cir-
cuit arrangements can be embodied in sets 
produced on a manufacturing basis. 
A National Physical Laboratory curve 

respect issued with ;spect to the ne'w low-
priced Pye L.F. transformer, and shows 
an exceptionally good performance for a 
metrinent sold at only 12s. 6d. Another 
traneformer with a mu-metal core, biis a 
shroud of the seine material which, it is 
stated, is effective in preventing induction 
troubles, particularly in all-mains re-
ceivers. 

Pile Radio, Ltd., Paris House, Oxford 
Circus, London, W.1. 

RADIOVIM. (94) 
This company operates a battery hire 

and maint merlin service, and delivers 
low- and high-tension accumulators to 
residents within ten miles of either 
Manchester or Liverpool. Full details of 
the service are given in a booklet issued 
on the stand ; as an indication of cost, 
it may be stated that a freshly charged 30 
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ampere-hour two-volt cell is supplied wee 
a fortnight for a shilling. 
Radio vim, Ltd., Sandford Street, 

Ancoate, Manchester, and 24, The Elms, 
Dingle, Liverpool. 

REDFERN. (24) 
Two new types of ebonite coil formers 

have been introduced since the Olympia 
Exhibition. One of these has a mean 
external diameter of 3in. with nine deep 
ribs (approximately hin.), and, as in the 
case of the earlier 6-ribbed product of 
this firm (which, by the way, is still avail-
able), is particularly suitable for use in 
the constructi.m of section-wound boils 
of almost ideal proportions; the extra 
ribs make for easier winding and for a 
better looking and slightly more efficient 
coil. 
There is also a new former with a 

diameter of 2¡in. and six ribs. 
Red fern's Rubber Works, Ltd., Hyde, 

Cheshire. 

RIALTON. (117) 
The Melva transportable 5-valve 

receiver contains an interesting and un-
conventional circuit. There are three 

're^ 

Melton 4—valve S.G. portable. 

screen-grid valves in a modified super-
heterodyne arrangement, whereby a good 
measure of H.F. amplification is got 
without the necessity of elaborate 
screening. The first screened valve acts 
as a separate oscillator and the second 
and third valves are coupled as inter-
mediate frequency amplifiers with 
aperiodic transformers. There is only 
one detector, which is coupled to a pen-
tode output valve. The S.G. portable 
set, selling at 19 guineas, is extremely 
compact, and is one of the smallest 4-
valve sets on the market. Its dimensions 
are 15in. x 9in. x 10in. The first valve—a 
screened valve—is aperiodica fly choke. 
coupled to a triode which in turn is aperi-
odically coupled to the leaky grid detec-
tor. 'here is one L. F. valve—a pentode. 
The set is well finished in polished 
grained oak, and has a small recess on one 
side in which the drum dials are placed. 
Mallon Radio, 21a, Barbican, E..0.1. 

RIDGED CONE COMPANY. (98) 
A complete reed-driven cone loud 

speaker at 25s. and its two essential com-
ponents—the magnetic unit and the fabric 
cone—are being exhibited on this stand. 
The cone, which is seamless and sells at 
3s., has three prominent ridges, which it 
is claimed assist in strengthening and 
•allow the cone to vibrate as a whole over 
the normal range of frequencies 

Cone assembly by the Ridged Cone Co. 

The "11.0." unit, selling it 13s. 6d., 
has four large magnets with laminated 
poles and an adjustable reed. The D.C. 
resistance is 2.000 ohms. The twin-
transmission regional scheme will demand 
the cutting down in length of outside 
aerials; in fact, in a great many cases it 

will probably be necessary to use indoor 
aerials. With this in view the Ridged 
Cone Company have produced a number 
of complete indoor aerial equipments with 
insulators, etc., selling at popular prices. 

Ridged Cone Co., Ltd., York HOU8P, 
Southampton Row, W 0.1. 

RITHERDON. (108 and 109) 
Metal cabinets constructed on the 

lines suggested by contribulors to these 
pages are exhibited by titis firm. A con-
tainer for The Wireless World Kit Set is 

a replica of that used in the original 
model, and is of suitable size to accom-
modate any of the conventional H.F.-
det.-L.F. circuits. Channels are pro-
vided along the lower edges of the metal 
cover, and are arranged to engage with 
strips forming part of the base. This 
affords a good electrical joint, as, thanks 
to careful workmansliip, all clearances 
are small. Sealing should be sufficiently 
good for any type of circuit likely to be 
set up in this size of cabinet. 
A similar method of construction is 

employed in building the larger type of 
cabilet used for the Eilo-llag Four, 
Record III, and 1930 Everyman Four 
sets. Due to the fact that the screen-
ing cover is considerably larger, and has 
three crosswise partitions, deillmtices of 
the base joints are of necessity some-
what larger, and in cases where an excep-
tionally high magnification is aimed at it 
might be necessary to provide additiaal 
settling, say by placing lengths uf spriugy 
metal braid in the channels. 
These cabinets are thoroughly well 

made, and the metal work is nicely 
finished in rosewood, walnut, dark oak, 
or imitation leather. 
The large and small containers cost, 

respectively, £2 6s. 6d. and £3 in wood 
finish, and a few shillings less in imita-
tion leather. 
A large number of other metal con-

tainers are exhibited, including a neat 
inexpensive box with a horizontal parti-
tion, which would be suitable for a two. 
valve all-mains receiver. 

ilitherdon Ind CO, Ltd., North Bridge 
Deansgate, Bolton. 

ROYAL RADIO. (88) 

A Mains-operated three-valve trans-
portable receiver (1-I.E.-de...L.ie.) has 
been introduced since the Olympia Show. 

Ritherdon metal cabinet for the "Kilo—Mat 
Four" receiver. 

This set includes a built-in loud speaker 
and frame aerial, and has provision for 
a gratnophone pick-up. An external 
aerial may be used if desired. Models 
for A.(1. or 1).0 supplies are each priced 
at 28 guineas. 

All the receivers shown at Olympia are 
available, and the radio-gramophone has 
been improved by fitting a moving coil 
loud spe:.ker. 

Royal Radio Company, 4 and 5, Dorset 
Mews North, Upper Gloucester Place, 
London, N. WI. 

13 12 



OCTOBER 23rd, 1929. WfiTg@go 
WoritÊ 

461 

Manchester Radio Show. --
RUNBAKEN. (127) 

In view of the increasing interest in 
radio-from-the-mains, the series of auto. 
matie and semi-automatic battery chargers 
and testers exhibited should have con-
siderable appeal. 
The Ardwick charger contains a vibrator 

rectifier and, for H.T., sells at 49s. 6d. 
A charging rate as high as 350 inA. can 
be maintained. The combined L.T. and 
H.T. instrument is marketed at es., and 
is capable of giving 3 amps. at 6 volts. 
It should find application to car as welt 
as radio accumulators. The automatic 
chat-get for A.C. is designed to remain 
permanently in circuit with the mains 
supply, the set and the L.T. accumulator. 
As soon as the radio set is switched off, 
the charger automatically comes into 

Runbakea automatic charger. 

action, and vice versa. The battery is 
thus kept in a healthy condition by reason 
of the taper charge given to it. The 
price is 75s. A semi-automatic type, 
which is not interposed it the L.T. switch 
circuit of the set, costs 65s. There is a 
variety of chargers with dry copper-oxide 
rectifiers. 
An unbreakable hydrometer in which 

the float-spindle is guided by a thin 
horizontal drilled washer lo prevent sur-
face tension effects with the inside wall, 
should provide a means of measuring 
specific gravity accurately. Battery 
testers to give reliable results should first 
place a load across each cell before read. 
mg voltage. In fact, the best indication 
of the state of charge is obtained by noting 
the no-load to full-load voltage ratio. 
With the RunIstken tester a -12-amp. 
load is takeit from small accumu-
lator cells, whilst for car starting bat-
teries experience shows that a cell is in 
good condition if it reads 1.5 volts at a 
load of 200 amps. This company is also 
showing loud speaker and telephone 
magnet biers. 
Runbaken Magneto Co., Tipping Street, 

Ardarick, Manchester. 

SIFAM. (11) ' 

A new pocket volt-milliarnmeter with 
ranges suitable for the average domestic 

B 13 

receiver and selling at 10s., should prove 
of interest to readers. The 15-volt range 
is for L.T. and bins measurements, while 
the 150-volt and 50 inA, scales will cover 
normal anode requirements. There is 
available a new range of baby meters for 

(Left): New Main pocket volt-mtill-
ammeter. (Right): Miniature mliii-
ammeter measuring only tin, diameter. 

flush mounting, which measure in diameter 
only one inch. It is remarkable that 
such a large amount of material can be 
got into such a small space. There are 
only ammeters and milliammeters in titis 
series with centre-zero marking for charg-
ing purposes. The price of each model 
is the same, namely, 7s. 6d. 
A new moving coil meter, with knife 

edge pointer, is being put on the market, 
and thee is also available a hot wire 
instrument especially suitable for 
measuring heater voltages for indirectly 
heated cathode valves. For valve fila-
ment protection a new type of radio fuse 
is being shown. The fusing points at-e from 
150 mA. to 6 amps. ; they are sold at 
is. 3d. and is. The eliminator voltmeter 
with a resistance of 100,000 ohms, and 
known as the " Elimeter," is being re-
tained for the coming season. 
A 3 to 1 L.F. transformer, called the 

" Hevicore," and selling at 17s. 6d., is 
among the exhibits; it is stated tó be 
suitable to follow valves having an 
impedance not exceeding 25,000 ohms. 

Sifam " Hevicore " L.F. transformer. 

Besides the special meters referred to. 
there is a comprehensive display of 
movirg coil and moving iron meters with 
conventional scale readings; there is, in 
fact, on this stand a meter for every 
radio purpose. 

Si/out Electrical Instrument Co., Ltd., 
Bush House, Aldicych, 

SIMPERS. (124) 
Long life from accumulators is only 

obtained if careful attention is paid tc 
maintaining the specific gravity of the 
electrolyte at the correct value. Charge 
indicators showing a rough value of the 
acid density are provided by specially 
constructed pellets known as " Sinquers," 
the red and blue coloured varieties of 
which sink at different states of discharge 
of the cell into which they are dropped. 
A pellet of each colour dropped into a 
fully charged accumulator will float on the 
surface of the acid, but if the cell is hall 
discharged the red ball only will float; 
while the blue will sink. Should both 
balls sink the battery requires an imme-
diate charge. 

Fiddian, Botcher and Co., Gem Works, 
Oak/,ill Road, Sutton, Surrey. 

Six-Sixty power output valve. 

STANDARD INSULATORS. (71) 

A new material fur ntich'is haS just been 
introduced by the Standard Instilatot 
Company. It consists of a bakelite hose 
coated on each side with a veneer of wood 
—birch, walnut, or nuthogany— the whole 
being subjected to a bakclising process 
which imparts a highly finished glossy 
surface, and, what is perhaps more im-
portant, improves its electrical properties. 
It is stated that panels can easily be 
drilled, tapped or machined, and speci-
mens on the stand show that it can be 
engraved in the ordinary manner. 
In appearance, these panels aro indis-

tinguishable from real wood--indeed, 
there is no reason why they should be, as 
the visible part is actually wood. The 
new material is known as Hivoltsit 
Veneer Bakelite, and is stated to with-
stand an average pressure of 13,000 volts 
per millimetre tInckness. Its resistance 
per cubic centimetre is given as 1.48x 10" 
ohms. It scents probable that these panels 
will find a ready application, particularly 
in the construction of high-grade receivers 
where good appearance is considered to be 
essential. 
The Standard Insulator Co., Ltd., 

'Tinsley House. Wells Street, Oxford 
Street, London. 11'.1. 

• STOTT. (125) 
The " Pegasus-Scout " portable re-

ceiver, of moie or less conventional design, 
should have a performance well above the 
average; its layout is exceptionally neat 
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and workmanlike, and all the components 
used in its construction are of high grade. 
Its anode circuits are decoupled—a refine-
ment not yet by any means universal in 
sets of its class—and- in consequence there 
is but a single positive lead to the H.T. 
battery. 

The Pegasus portable receiver with back 
cover removed. 

Provision for a gramophone pick-up is 
included, and an upright cabinet with 
grille front, turntable, pick-up arm, and 
space for the receiver is also supplied, in 
order that the set may be converted into 
a radin-gramophone. The fitted cabinet 
costs 13 guineas, while the receiver itself 
is priced at 17 guineas. 
This firm are Northern agents for the 

Mic Wireless Co., of Wellingborough, end 

The Squire aluminium cone cradle. This 
is exhibited as un octagonal hanging lamp 

shade with bead fringe, 

Wecelecte 
Worelld 

are showing specimens of the new 
" Zampa" components and accessories 
described in our Olympia Show Report. 

J. II. Stott, 15, CI;tre 11114 iluddersfield. 

T.C.C. (83) 
in addition to the wide range of fixed 

condensers for every purpose in a radio 
set, there has been introduced this season 
a single- type electrolytic condenser for a 
ma xi mum working voltage of 40; the 
minimum capacity is 500 1-Meier/leads, and 
the price £1. The electrolytic condensers 
shown are of the dry polarised type, and 
must be connected to the correct poles. 
The importance of good power factor, 
especially in condensers which have to by-
pass B.F. energy in a divided circuit, is 
not being overlooked by this company, 
who are spending much time in research 
on non-inductive mnnection of condenser 
foils. 

T.C.C. electrolytic condensers for L.T. 
eliminators. 

A range of tapped condenser blocks for 
eliminators is to be seen on this stand. 
The company are to be congratulated on 
having been chosen by the B.B.C. to 
supply a number of high-voltage smoothing 
condensers for the new station at Brook-
mall's Park. 

Telegraph. Condenser Co., Ltd., Wales 
Farm *Bowl, 11.3. 

TUNCSRAM. (10) 
Pamphlets ava i la ble at the stand give 

complete technical data of the valves 
made by this well-known lamp manu-
facturing concern. Among the details 
given it is interesting to note the inclusion 
of anode conductance (reciprocal of 
impedance) as well as power output in 
milliwatts. While the lange of valves 
is very extensive, it does not, as yet, in-
clude the screen-grid and pentode types. 
As a gauge te the performance of these 
valves one might take a typical L.F. type 
such as the P.215. Passing 0.15 ampere 
at 2 volts it has an amplification factor of 
5 with an impedance of 3,300 giving a 
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mutual conduetance of L5 mA/v. Among 
6-volt power valves there are the P.615 
and P.614. The former has an amplifi-
cation factor of 10 with an impedance of 

Specimen Tungsram power valve and 
photocell. 

3,300 ohms, and the latter an amplification 
of 6 with an impedance 1,900, so that the 
mutual conductance in each case reaches 
the high figure of about 3 inA/v. These 
valves at-e priced at 7s. 3d. and Sa. 
mespeetively. The range includes directly 
and indirectly heated valves for use with 
A.C. supply. As an example in this class 
we might take the general-purpose valve 
A.C.4100. Like other valves the heater 
unit takes 1 ampere at 4 volts, and the 
amplification factor is 16 with an imped-
ance of 8,000 I Ill 111S, giving a mutual con-
ductance of 2 mA/v. The price of this 
valve is 8s. 6d. 
Much interest is now being taken by 

amateurs in the experimental. use of 
photocells, and shown at the stand is the 
Tungsratn " Nava" cell. It is a sodium 
cell of the hard variety, and is therefore 
stable. An interesting feature is the 
provision of a filament within the cell. 
This is used ill the process of forming the 
sodium coating, though in normal use the 
filament is not heated, but is used as an 
anode. The wavelengths of light te which 
this cell t-esponds represent a band be-
tween violet and orange, while another 
cell is available covering the spectrum 
from the blue to the red. The prices of 
these cells at-e 50s. and 57s. 6d. respec-
lively. 
Tungrrant klectrie Lamp Works (Great 

Britain), Ltd., 72, Oxford Street, London, 
117.1. 

TUTILL. (14) 

There are several new and interesting 
products to be seen on this stand. 
Perhaps the most ambitions is the 
" i " radio-gramophone, which is 

supplied for operation on A.C. or D.C. 
nutins. It includes a five-valve receiver 
working with an external aerial, with orie 
high-frequency valve, detector, and two 
L.F. stages with push-pull output. The 
two circuits are tuned by a Utility 
balancing condenser, reaction control is 
on the differential principle, and there is 

D 14 
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a volume control operative on both radio 
and gramophone reproduction, 
An unusual refinement is the provision 

of a tone control; ‘vith the regulating 
lever at the 'formal position no correction 
is applied to the amplifier, but movement 
to either side introduces a degree of at-
tenuation of the bass or treble as may be 
desired. 
This instrument is fitted with a moving 

coil loud speaker. and is supplied either 
in a walnut or mahogany cabinet at £65 
for A.C. and £55 for D.C. supplies. 
Extensive precautions are observed 
towards the prevention of low-frequency 
reaction. 
In spite of its extremely low price—the 

battery and D.C. models cost but 
£2 19s. 6d.— the Liberty moving mil loud 
speaker is well constructed and designed 
on sound lines. An easily adjusted paper 
"spider" is provided for centring, and 
the one is supported by a surround of 
closely woven fabric, stated to be un-
affected by climatic changes. As a step-
down transformer is mounted in the base 
the instrument as supplied is complete and 
ready for mounting in a cabinet or on a 
baffle board. An A.C. model, with 
Westinghouse rectifier and electrolytic 
smoothing condenser, is sold for £5 15s. 

The Liberty moving coil loud speaker. 

The "Kukoo " loud speaker drive unit, 
manufactured by the Sheffield Magnet Co., 
is also exhibitd. This promising coin-
piment is of exceptionally heavy a aid solid 
roust ruca ion, and employs two large cobalt 
steel magnets. 

TaliIls, Ltd., 7-9, Swan Street, Neu, 
Cross, Manchester. 

W.B. (7) 

While the mounting of loud speakers 
in large moulded bakelite housings is a 
common practice, the new W.B. cone 
speaker, which is built in a hakelite case, 
is distinctive. It is probably the only 
bakelite mounted loud speaker of the 
" clock " design and its grained moulding 
gives a finish superior to that of polished 
wood, and is, of course, infinitely more 
durable. The bakelite hark plate sup-
ports the adjustable differential reed 
movement. In spite of the generous use 

15 

of bakelite the price of the complete 
speaker is 42s. 

Interior of the W.B. balanced—armature 
loud speaker movement. The cover is 

of moulded bakelite. 

For the home construction of an in-
expensive cone loud speaker the balanced-
armat tire movement is available for 
12s. 6d. Double-ended extension shoes 
are :Marled to the poles of a cobalt steel 
magnet, and the armature is neutrally set 
through the axis of the bobbin. 

The new W.B. valve holder for side or 
baseboard mounting. 

W.B. five-pin valve holders are well 
known to readers, and a modified pattern 
has now been introduced which, by 
means of a side plate, provides for hori-
zontal or vertical mounting. The feature 
of W.11. valve holders is the expanding 
nickel-silver leg sockcts. Like the cir-
cular pattern valve holder the price is 
Is. 3d. 

Whiteley, Ronehant and Co., Ltd., 
•Nottingham kond„lbubsfield, Notts. 

WESTINGHOUSE. (78) 
Besides the H.T.1 and H.T.2 metal 

rectifiers, which ha VE! been reduced in 
price and the L.T. chargers and trickle 
chargers, there have been introduced for 
this season two new units for H.T. 

Westinghouse A.4 rectifier, giving 2 amps. 
at 9 volts. 

The H.T.3 is a half-wave instrument 
giving a voltage of 120 when the maxi-
mum load of 20 mA. is applied. Such a 
rectifier is useful for kit sets having a 
screened valve followed by leaky grid 
detector and triode output. The trans-
former feeding the H.T.3 should not give 
more than 140 volts on open circuit. The 

H.T.4 rectifier is designed to be used in 
a voltage doubling bridge circuit with 
two 4 mfd. condensers (if the capacity 
113 less the output is considerably re-
duced). Although the transformer for 
use with this rectifier must not develop 
more than 135 volts, the D.C. output is 
about 180 volts 30 mA. There is thus a 
step-up irrespective of the transformer. 
The H.T.4 gives full-wave rectification 
and sells at 37s. 6:I. 

Coils for the 1930 Everyman Four 
(Wright & Weaire). 

The A.4 unit, giving 2 amps. at 9 volts, 
is capable of charging large wireless 
batteries and is quite useful for car bat-
teries. 

Westinghouse Brake and Saxby Signal 
Co., Ltd., 82, York Road, King Cron, 
N.1. 

YA G ERPHON E. (85) 
Portable receivers and radio-gramo-

phones are the chief products of this 
firm. The majority of these instruments 
are for all-mains operation, as much 
attention being paid to D.C. as A.C. 

Coils with switches incorporated for 
"The Wireless World " Kit Set. (Wright 

& Weaire). 

As an example of a moderately priced 
radio-gramophone for use with an outside 
aerial, mention should he made of the 
" Popular " model for battery operation, 
at £28 10s. There are three valves, 
arranged as two L. F. resistance stages 
following a regenerative leaky grid detec-
tor. This circuit allows of simple one-
dial tuning. A cone speaker is built into 
the base of the cabinet and is hidden by 
an ornamental grille. There is a spring-
driven t arrard gramophone motor with 
automatic stopping device. The cabinet 
work of the radio-gramophones exhibited 
is superb. 

Youerphone, Ltd., 28, Charlotte Street, 
E.C.É. 
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RDIO " and " The Air" are our names for the 

broadcast transmissions, and I should say 
they are as good as any; although it is said 

by some that, in the late presidential election in the 
U.S.A., Governor Smith, the unsuccessful candidate, 
lost a number of votes because he spoke of the 
" Raddio " I—so powerful is the influence of the ether. 
Here in British 

Columbia, away up 
country, we are within 
reach of a really large 
number of broadcasting 
stations both Canadian 
and American; but our 
mountain ranges and our 
lakes run for the most part 
north and south, so it is 
the American stations that 
come in best. .Our 
Canadian stations lie east 
and west of us. Calgary, 
in the province of Alberta, 
conies in fairly well; 
Vancouver only sometimes. If, therefore, we want an 
"evening's straightforward radio, we switch on to one of 
the American stations; and that means Salt Lake City, 
Seattle, San Francisco or Los Angeles. 
We are a very English community here in the Okana-

gan Valley, so that if you knew anything at all of Eng-
lish people out of England you will know that we are 
very strong in pur likes and dislikes, and when we have 
been listening, say, to a whole winter's programme 
from these American stations, it will be readily under-
stood that " things are said " I think we are very 
grateful for the really marvellous range of programmes 
provided for us, and I ha % e never once heard anything 
from any of the big American stations that could cause 
a moment's discomfort or uneasiness to the man who 
listens-in this side of the border. The programmes are 
arranged by the various mercantile corporations, and 
they are essentially a means of advertisement. The 
natin'e of the broadcast and the amount of advertising 
matter will therefore vary according to the character 
of the firm or the corporation. 
Some of the best things are put on by the banks and 

by the powerful oil companies; and a very few words 
about the bank's business, or about the advantages of 
the oil, are all that accompany the symphony concerts 
which are the speciality of these institutions. 
But they all have their turn, even down to So-an-

So's pickles, a particular line of underclothing, or the 
This-and-That washing machine. Quite a small ex-
perience of radio will make you wary! Yu are listen-
ing, may be, to the " Venusberg " music from " Tann-
häuser," beautifully rendered; the " Pilgrim's Chorus 
is to follow; but before that begins the announcer must 
give you a cute little dissertation on the merits of X's 
soap, taking it for granted that there is no other kind 
of soap in the world, and that you certainly have never 
enjoyed a decent " wash " unless you have come across 
this particular brand. This is quite legitimate adver-
tising, no doubt; but you listen to the " Pilgrim's 

By OUR CANADIAN 

Chorus," when it does come on, with a vague feeling 
that you have got a dirty neck. 
The kind of English spoken by the American an-

nouncers is not of the quality which you hear from 2LO. 
If not exactly infinite in their variety, the voices are 
greatly diversified, and we all have our favourites. 
There is the voice with a smile, that is cheering to hear 

for a few nights, but which 
palls dreadfully after a 
time. There is the pained, 
hurt and aggrieved voice. 
as of a man having to read 
his own death sentence; 
and there is a voice for 
every stage between these 
extremes. Only very 
rarely do we hear the soft 
Southern drawl which in 
itself is perfect music. 

This past season we 
• have suffered from a 

CORRESPONDENT. superfluity of soprano 
singers. Some are good 

and worth listening to; others, many others, are neither 
good nor worth listening to; and it is sad to hear courtly 
and gallant old gentlemen switching off in disgust and 
muttering threats and slaughterings against " these 
squawking females." Indeed, these sopranos are so rife 
that many of us would prefer a saxophone, than which 
no more powerful indictment could be framed. 
But our greatest grumble is that the announcer will 

not leave our poor intelligence alone. We are not 
allowed to listen to a Chopin's Nocturne without being 
told who Chopin was (presumably it is he who is meant 
by " Show-pang "), and we must be informed what a 
nocturne is. And then, perhaps, we are told that we 
are to hear " Nocturne," by Chopin—as though he 
wrote one only! 
To have our intelligence improved in this way is bad 

enough; it is worse when our emotions are got hold of 
and straightened out. For instance, they are going to 
play a Minuet of Beethoven's, but before we get to it we 
are told what our reactions should be to " this piece," 
and so stereotyped is this kind of advice that in nine 
cases out of ten a man may safely wager that he will 

, hear, at least once, phrases such as ̀  delicate cadences," 
" swinging lilt," " felicitous movement," " swaying 
rhythm," " charm," " romance," " quaint." These 
gruniblings, after all, amount to very little in Compari-
son with the abundance of the musical feast provided 
by the many stations we tap here in the North-West. 
The most impressive broadcast I ever heard was late 

on the last night of the Old Year, when New Year mes-
sages were being sent out from the Edmonton Station to 
listeners-in away up among the isolated settlers and 
officials in the Yukon and the North-West Territories, 
close by the Arctic Circle. Many a heart-ache must 
have been lifted that night when those lonely people 
heard over the radio the names of their home-folk who 
remembered them. 
The Spirits of the Air fulfil their kindly mission now-

adays, not only in fairy-tales but in real life. • 
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HOW 
DISTORTION 
IS OVERCOME 
The Amplion LION' Speaker 
has definitely established its 
superiority. For over a year now 
the critics have been watching 
and their opinion remains as it 
was in their first enthusiastic 
reception. 
In the ' LION" movement the 
increased magnetic pull on the 
reed, as it gets near the magnet 
is accompanied by an equivalent 
diminution of leverage. This 
results in the abolition of 
distortion and instead of the 

muffled and disguised output of 
the average speaker, we get the 
full and convincingly natural 
volume of sound in its native 
purity. By an equally ingenious 
method the Amplion movement 
is enabled to reproduce with 
accuracy the sudden beginnings 
of sounds andtorender correctly 
what musicians call "attack." 
The Cone, too of the Amplion 
" LION'« Speaker is different 
and there are other features. 

r.1711115011 
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Let us send you our explanatory 
booklet ZW.L.37A full of in. 
teresting facts—written by one 
of our expert technicians. 

CHASSIS MODEL FOR THE 
HOME CONSTRUCTOR 
The chassis model, which can easily 
be fitted to a baffle board or cabinet 
of your own make, is available in two 
sizes for the Home Constructor. 
All Amplion Equipment to the value of 
£8 and over may be obtained on con-
venient terms of payment. 

"LION" SPEAKER 

CHASSIS £6 and £8 

CABINET MODELS 

£8 to £16 . . . 
GRAHAM AMPLION. LTD., 25/26, SAVILE ROW, LONDON, W.1. WORKS; SLOUGH 

 ...1111.911111 

A33 ..laccrtibentents jor " 1 fic Iii cic i'crld" are oniy accepted front firm.> iee belu,i,u to bu thoroughly reliable. 
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Public 
interest 
was kept 

High Tension 
by 
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Ai- Fhe high Fension 
baltery for v-ii cJi he world 
has waiFeclives over 60Z 
loner service___ is incooable 
of"crackle: 
No sal-arnmonioc...1-heref-c»e 
no corrosion. Fherefore no loss 
in idleness. 
Every wireless user ouel-
ro know whm 'PerFrix-is he 
only one crry bciFFertj t-o 
be used hocray. 
SEND FOR FULL PARTICULARS 

DRY I3ATTEPIES 
PERTRiX LIMITED. BRITANNIA HOUSE 
SHAFTESBURY AVENUE, LONDON W.C.2, 
Factory - BRITANN IA WORKS, REDDITCH, WORCS. 

Mention of The Wireless World," when writing to aduertisers, will ensure prompt attention. A34 



OCTOBER 23rd, 1929. Vb@bOgi 
Weilid 

P  
Events of the Week in Brief Review. 

HIGH POWER BROADCASTING IN 
IRELAND. 

Following the B.B.C. example, the 
Irish Free State Postal and Finance De-
partments are cossidering the erection of 
a high power broadcasting station in Ath-
lone. It is not yet clear whether the 
Athlone station will supersede those at 
Dublin and Cork, hut it is certain that it 
will be designed to include practically the 
whole of the Irish Free State in its service 
area. 

0000 

MOTOR CAR WIRELESS. 

A time when every ear will carry a 
receiver, if not a transmitter, is suggested 
by the news that the Radio Corporation 
of America and General Motors have 
organised a new concern, known as General 
Motors Radio Corporation, for the manu-
facture of motor car wireless sets. 
Wireless may soon be an indispensable 

" gadget." 
0 000 

WHY CRIMINALS HATE WIRELESS. 

• The increased use of wireless by Scot-
land Yard has been carefully watched by 
the French police. In the coming Budget 
funds will be specially allocated for the 
erection of a wireless station in Paris to 
link up with the frontiers, ports and pro-
vincial police stations! 

0000 

THE STORY OF THE VALVE. 

A talk on " The History of the Ther-
mionic Valve " will be given front the 
Dublin broadcasting station at 10.30 p.m. 
on October 30th by Mr. H. A. Donis-
thorpe, of the General Electric Co., Ltd. 

e000 
RADIO BEACON'S SUCCESS. 

The new Air Ministry rotating wireless 
beacon at Orford Ness, Suffolk, has proved 
so successful that, as from Sunday last, 
October 20th, the beacon works continu-
ously throughout the 24 hours instead of 
from 6 a.m. to midnight. The revised 
tinting will continue for two months. 
The Trinity House observers state that 

out of 21 observations only five showed an 
error of 1 degree, In tests as to the accu-
racy of its time-keeping, the National 
Physical Laboratory found that the ac-
curacy was well beyond the limit of 
accuracy of the ordinary chronometer or 
stop-wtdch. 

Practically correct results have been ob-
tained on a vessel off Beachy Head, 100 
miles distant. 

BRITISH GEAR FOR SPANISH-
ARGENTINE SERVICE. 

The new Spanish-Argentine radio tele-
phone service recently opened from 
Seville by General Primo de Rivera is the 
only service of its kind in the world, with 
the exception of that between Great 
Britain and America, in which subscribers 
are connected at each end by means of the 
ordinary telephone service. Complete 
secrecy is obtained by transmitting in a 
distorted form unintelligible to ordinary 
receiving stations. The transmitters and 
receivers for this new radio link were 
manufactured by SI :Indent Telephones it 
Cables, Ltd., in their factories at Wool-
wich and Hendon. 

0000 

MORE LISTENERS IN GERMANY. 

Registered listeons in Germany now 
number 2,843,569, an increase of 16,941 in 
three months. 

00 00 

SAD CASE. 

The pirates' repertoire of excuses has 
been added to by a Doncaster delinquent 
who pleaded last week that he thought 

9`b 3AC 
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the second-hand receiver he had pur-
chased was already licensed, like a car. 

0000 

RADIO IN RANGOON. 

To popularise wireless in rural India 
the Burma Legislative Council has voted 
3,000 rupees for the installation of receiv-
ing sets in twelve villages within 100 miles 
of Rangoon. The Rangoon broadcasting 
station is operated by the Burma Radio 
Syndicato ou a wavelength of .398 metres. 

ocoo 

LECTURES FOR RADIO-GRAMOPHONE 
DEALERS. 

Under the auspices of the Gramophone 
Co., Ltd., a special course of sixteen lec-
tures in radio-gramophone re-productionis 
being given at the London Polytechnic, 
Regent Street, by Mr. S. T. Short, 
A.M.I.E.E., for the benefit of dealers, 
salesmen, service staff and others engaged 
in the radio-gramophone industry. Simi-
lar courses are to be given in various pro-
vincial centres. Particulars of the courses 
and of a special correspondence course for 
those unable to attend the lectures, are 
obtainable from The Gramophone Co., 
Ltd., 363, Oxford Street, London, W.1. 

A MODERN AMATEUR STATION. The transmitting and receiving apparatus of 
G 6CI, owned by Mr. B. W. Warren, of Coventry. As the QSL cards indicate, G6CI 

bas practically a world-wjde "service area." 
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Part V. 
Electromagnetic Effects 

and Inductance. 
(Continued from page 440 of 

the previous issue.) 
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BEFORE we can proceed further with A.C. theory 
it will be necessary to know something about that 
type of circuit in which considerable magnetic 

effects are produced when a current of electricity flows 
through it. It will be seen later what a very important 
part inductance plays in A.C. circuits. 
Whenever a current of electricity flows through a cir-

cuit a magnetic field is set up in the vicinity of the 
conductors. With the aid of a miniature compass 
needle, lines of force can be detected and the directions 
in which they act determine 1. The intensity of the 
field depends on the nature of the circuit and the 
strength of the current flowing through it. Far instance, 
if a long insulated wire is wound into the form of a coil 
or solenoid, a relatively powerful magnetic field is pro-
duced when a current is passed through it. The lines 
of action of the forces pass through the coil parallel to 
its axis at the centre, and spread out brush-wise at 
the ends. 

If such a coil could be arranged so that its axis lies 
on a plane surface, as shown in Fig. 1, the lines along 
which the magnetic forces act could be traced out with 
the aid of the little compass needle. If any one line 
is followed completely round, it is found to be a closed 
loop, so that we have in a magnetic field a large number 
of closed loops of magnetic force linked with the turns 
of the coil. 
The total magnetic influence passing through the 

Fig. 1.—Showing how the lines of magnetic force produced by a 
coil can be traced by means of a miniature magnetic compass. 

By S. O. PEARSON, B.Sc., A.M.1.E.E. 

centre of the coil parallel to its axis is referred to as 
the magnetic flux, and the amount of flux which passes 
through one square centimetre of arca at right angles to 
the lines of force represents the held strength or intensity 
at that point. It is expressed in lines per square centi- - 
metre or gauss. If a current of I amperes could be 
passed round a single circular wire loop one centimetre 
in radius, the field strength at the centre of the loop 
would be o.2rI lines per square centimetre or gauss. 

Electromagnetic Induction. 

If the current flowing through the coil is varied; the 
magnetic flux linked with the coil varies in direct pro-
portion, and this changing of the flux has a peculiar 
effect on the circuit. It actually causes an electro-
motive force to be induced in the turns of the coil, 
this being the property known as self-inductance. 
The explanation of self-

inductance will be made 
simpler if we first consider 
the action of a permanent 
magnet on a coil of wire. In 
Fig. 2 is shown a perma-
nent magnet of the horse-
shoe pattern with lines of 
magnetic force passing be-
tween the poles from N to 
S. Close to the magnet is 
a coil so placed that one 
pole of the magnet can be 
lowered into it, and across 
the ends of the coil is con-
nected a sensitive galvano-
meter or millivoltmeter, When the magnet is lowered, 
the lines of force passing between the poles are " cut " 
by the turns of the coil, and just as this is happening 
a reading is obtained on the millivoltmeter, showing 
that an E.M.F. is being induced in the coil. This is 
Faraday's original experiment, and explains the prin-
ciple of electromagnetic induction. 
The important feature is that the E.M.F. is induced 

in the coil only so long as the magnet is moving rela-
tively to the coil; as soon as the magnet comes to rest 
the E.M.F. disappears, no matter what the relative 
positions of the magnet and coil are. The value of the 
induced E.M.F. is exactly proportional to the rate at 
which the lines of force are, being cut, i.e., to the 

rig. 2.—Faraday's experi-
ment for demonstrating 
the principle of electro-

magnetic induction. 
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number of lines being cut per second, and therefore 
to the rate at which the flux linked with the coil is 
changing. 

Reverting to the case in which the magnetic flux 
linked with a coil is produced by a current in the coil 
itself, it will be clear that an E.M.F. will be induced 
in the coil whenever the current is changing, because 
the magnetic flux is proportional to the current. In 
any circuit where the changing of the current causes 
an E.M.F. to be induced into the circuit itself, self-
inductance is said to be present. 
From the foregoing it follows that inductance will be 

present in any circuit where a magnetic field is pro-
duced by a current passed through the circuit. 

Unit of Self-inductance. 

The practical unit of self-inductance is the henry, 
and a circuit is said to have a self-inductance of one 
henry if one volt is induced in it when the current is 
changing at the rate of one ampere per second. The 
self-inductance expressed in henrys is called the 
coefficient of self-induction of the circuit, and is usually 
denoted by L. 

Suppose that in a circuit where the inductance is 
L henrys the current is changing at a steady rate 
and increases from I, to I2 amperes in t seconds. 

— I, Then the rate of change of current is I,  amperes 

per second, and the self-induced E.M.F. will - be 

e =L x t volts. 

Electrical Inertia. 

Before we can make full use of this expression it is 
necessary to know in what direction the induced É.M.F. 
acts. Lenz's law states that the induced E.M.F. always 
acts in such a direction as to oppose the changing of 
the current. This means that if the current is increas-
ing, the induced E.M.F. will be opposing the applied 
E.M.F. actually producing the current, and when the 
current is falling in value the self-induced E.M.F. acts 
in such a direction that it tends to maintain the current. 
The self-induced E.M.F. is very often referred to as 
a back E.M.F. or counter electromotive force when it 
acts in opposition to the applied E.M.F. 
A similar law exists in ordinary mechanics--a heavy 

body resists the taking up of motion when a force is 
applied to it on account of its inertia; there is a back 
pressure proportional to the mass of the body and the 
rate at which its velocity is changed. Once• the body 
is set in motion, it tends to continue moving even after 
the original driving force has been removed. A railway 
wagon on a level track could be tàken as an example. 
Owing to the similarity of the laws of an inductive 

circuit and those of inertia, self-inductance is very 
often referred to as " electrical inertia." Since the in-
duced E.M.F. is proportional to the rate of change of 
current and acts in opposition, it follows that in a 
circuit possessing self-inductance the current can never 
be changed instantaneously. If the E.M.F. applied 
to the ends of the circuit is suddenly changed, the cur-
rent will gradually acquire its new value just as, if the 
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throttle of a motor car running at slow speed is suddenly 
opened wide, the car does not attain its full speed in-
stantaneously, but gradually accelerates. 

Energy Stored in a Magnetic Field. 

If an electromotive force is suddenly applied to ttte 
ends of an inductive circuit, power is expended not only 
in heating the circuit through the medium of its resist-
ance but also in overcoming the back E.M.F. during 
the time that the current is building up. When the 
current has reached its final steady value, the back 
E.M.F. disappears, and the whole of the in-going 
energy is being converted into heat. It is clear then that 
just as the current is building up, a certain•amount of 
energy is put into the magnetic field. When the current 
is reduced to zero again, the induced E.M.F. of self-
induction acts in the same direction as the falling 
current, and hence the stored energy is given back 
again to the circuit. In the case of a very powerful field 
such as that of a large dynamo, the stored energy is so 
great that it is positively dangerous to switch off the 
magnetising current suddenly. Even in the case of the 
pot magnet of a moving-coil loud speaker precautions 
are usually taken to dissipate the stored energy gradu-
ally when switching off. 

Calculation of Stored Energy. 

Suppose that we have a coil whose inductance is L 
henrys and that a current is caused to build up in it 
from zero to I amperes in t seconds. The average 

rate of growth of the current will be - amperes per 

secand, and, since the induced E.M.F. is equal to the 
pcoduct of the inductance and the rate of change of 
current, the average back E.M.F. during this time will 

be e = L x volts. Now, the power consumed in build-

ing up the magnetic field is given by the product of 
back E.M.F. and current at any instant. But the 
current is varying from zero up to I amperes, and 
therefore its average value during the time of growth 
is ¡I amperes (see Fig. 3). Thus the average power 
expended on the field whilst it is being built, up is 

e x ¡I=L-Ix ¡I 
2 

=I — watts. 

The time during which this power acts is t seconds. 
and so the energy put into the field is 

LI2 
W=¡ x t =41...12 watt-seconds or joules 

the energy , represented by a power of one watt expended 
l  or one second is called one joule). 
The energy stored in the field at any instant is thus 

seen to be proportional to the inductance of the circuit 
and to the square of the current at that instant. It is 
assumed that the energy thus stored takes the form of 
a sort of strain in the ether in which the magnetic field 
is situated. 

Mutual Induction. 

Sometimes two circuits are so arranged that when a 
current in one of them is varied it causes an electro-
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motive force to be generated in the other. Under these 
conditions mutual inductance is said to exist between 
the circuits. It should be fairly obvious then that if a 
current in one circuit causes lines of magnetic force to be 
linked with a second circuit, mutual inductance will 
be present, because any variation of current in the one 
will result in an induced E.M.F. in the other. 
As an example, we may consider two coils L, and 

L, arranged as shown in Fig. 4. When a current is 
passed through L, from a battery B it will produce a 
magnetic field, part of which links itself with the turns 
of L„. If the current is varied by changing the value 
of the regulating resistance R, the flux linked with L, 
will be altered, and an E.M.F. is induced in it during 
the process. 
The mutual inductance between the coils is said to be . 

one henry if one volt is induced in one of them when 
the current in the other- is changing- at the rate of one 

ampere per second. The 
mutual inductance in henrys 
is usually denoted by M, 
and is sometimes called the 
coefficient of mutual induc-
tion. The coil L, in which 
the current flows is called 
the primary (coil), and L, 
is called the secondary. The 
mutual inductance between 
the two coils is the same, no 
matter which is used as the 
primary; its value depends 
only on the dimensions of 
each coil and their relative 
positions. 

When the mutual inductance is M henrys, the E.M.F. 
induced in the secondary coil is given by 

e2=11 x (rate of change of primary current). 

Fig. 3.—When a current is 
increased from zero to I 
amperes at a uniform rate 
the average value is I amps. 

Peckham Radio Society. 
Many South London amateurs have derived 

benefit from the Peckham Radio Society, which 
has now opened the winter session with meetings 
on Thursday evenings at 7.30 p.m. 
Hon. Secretary, Mr. A. E. Pettet, 192, Holly-

dale Road. S.E.15. 
0000 

Informality in Wireless Meetings. 
A request that the informal nature of its meet-

ings should be maintained was made by members 
of the South Croydon and District Radio Society 
at the recent Annual General Meeting. It was 
felt that the ordinary owner of a wireless set 
derived most benefit when he could discuss his 
radio troubles and experiments with a minimum 
amount of formality. A feature of the new ses-
sion is the arrival of a large contingent of new 
members. More vacancies still exist, however, 
and the How Secretary, Mr. E. L. Cumbers, 14, 
Campden Road, South Croydon, will be glad to 
receive applicat ions. 

0000 
A Topical Lecture. 
' Mains Apparatus—Its Design and Operation" 

was the title of a lecture given by Mr. Garside, 
of Messrs. Ferranti, Ltd., at a recent meeting 
of the Kensington Radio Society. 
The Society's meetings are held at 130, llolland 

Park Avenue, W.11. lion. Secretary, Mr. G. T. 
lloyes, 71a, Ehdtain Road. Kensington, W.14. 

0000 
Bee Radio Society. 
The programme of the Bee (Streathem•Tooting) 

Radio Society, which has commenced the new 
session, includes weekly lectures and demonstra• 
Lions, visits to places of wireless interest, and 
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If an alternating current is passed through the primary 
coil, an alternating magnetic flux will act upon the 
secondary coil, and so induce in it an alternating volt-
age of the same frequency as the primary current. 
When two coils are used in this way they are said to 
be magnetically coupled together, and the combination 
is known as a trans-
former, a subject to be 
dealt with separately at a 
later date. 

Degree of Coupling. 

The two coils are said to 
be tightly coupled when 
they are brought close to-
gether so as to obtain a 
relatively high mutual in-
ductance, and vice versa. 
The degree of coupling is 
expressed as the ratio of 
the mutual inductance to the square root of the product 
. of the separate self-inductances, this ratio being known 
as the coefficient of coupling, 

Fig. 4.—Mutual inductance 
exists between two coils if 
a current in one affects the 

other magnetically. 

i.e., coefficient of coupling— 
. 

In theory the coupling coefficient can never be greater 
than unity, and in practice never reaches this value. 
The coupling would be unity if the whole of the mag-
netic flux produced • by a current in one coil linked 
itself with the whole of the turns on the other. In low-
frequency transformers the coupling is made as great 
as possible by winding the two coils on a common iron 
core so that the total flux is constrained as far as pos-
sible to be fully linked up with both windings. That 
fraction of the total flux which fails to link with both 
coils is termed leakage flux. . - 

(To be cántinued.) . 

1  CLUB NEWS. 

ests with members' sets and apparatus. Meet-
ngs are held every Tuesday. from 7.80 to 9.80 
p.m., at the Literary Evening Institute, Bec 
School, Beecheroft Road, S.W.17. Hon. Sec-
retary, gr. A. L. Odell, 171, Tranmere Road. 
8.W.18. 

0000 
Meetings Twice Weekly. 
The Anna Radio Society, which recently opened 
a new session, holds meetings twice weekly, on 
Tuesdays and Thursdays, from 7.30 to 9.80 p.m., 
at the Bermondsey Men's Evening Institute, 
Southwark Park Road, 8.E.15, under the direc-
tion of Mr. S. F. Harris (05Sii). The club pos-
sesses a good collection of tools and wireless 
apparatus. An attractive syllabus has been pre-
pared, and full particulars can be obtained from 
the lion. Secretary, Mr. A. J. Hopkins, 41, Tra-
falgar Road, S.E.l5. 

0000 
Wireless in the Isle of Wight. 
Readers in the Isle of Wight. will be interested 

to learn that the Ryde Radio Society lias 
resumed meetings, its headquarters being Mount 
House Hall, George Street, Rye. An interesting 
programme has been prepared and includes 
lectures by representatives of leading radio 
manufacturers. There will also be a " query " 
night and a " surprise " night. 
The meetings take place every Tuesday at 

• 

8 p.m. Applications from prospective members 
will be gladly received by the Hon. Secretary, 
Mr. Ivor Goddard, " Sundown, 

0000 
Var Muswell Hill Readers. 
One of the most active of the London Socie-

ties last year was the Muswell Hill and District 
Radio Society, which has resumed meetings at 
Tollineon School. Tetherdown. Muswell Hilt. 
te.10, on Wednesday evenings at 8 o'clock. Hon. 
Secretary, Mr. C. J. Witt, 33, Coniston Road. 

0000 
A Refractory Receiver. 
A unique set, the circuit diagram of which 

puzzled even the veterans present, was demon-
strated by Mr. Newington at the last meeting 
of the South Croydon and District Radio 
Society. Piquancy was sodded by the fact that 
the set at first refused to function, but after 
an animated discussion it was discovered that 
by changing the position of two variable con-
densers the trouble was overcome! 
Hon. Secretary, Mr. E. L. Cumbers, 14, 

Canipden Road, S. Croydon. 
0000 

An October Field Day. 
Six members of Slade Radio (Birmingham) 

succeeded in tracking down a hidden trans-
mitter on the occasion of the Society's field day 
on October 18th. Thirty-five members and 
friends took part in the hunt. After the test 
the company enjoyed an alfresco tea, which 
was followed by the distribution of prizes. Full 
particulars of the Society's activities will be 
gladly supplied by the Hon. Secretary 
61, Enville," Warren Road, Erdington. 
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Ey Oar Special Correspondent. 

Transmitter ?—Continental Relays.—B.B.C. Finance. What of the Twin 

The Sleeping Partner. 
Despite rumours to the contrary, I 

understand that it is extremely unlikely 
that London Regional No. 2 • will have 
anything to tell the world until mid-
December. Why t hero should be such a 
delay is rather difficult to fathom, for the 
second station is already in working order, 
und the B.B.C. has the Postmaster-
General's perinissiou to go ahead with 
alternative ti ansmissions. 
One would have thought that even the 

cautious conservatism of *se B.B.C. 
engineers would have been outweighed by 
their anxiety to discover as soon as 
possible whether twin-wave working from 
the same site can be a practical success. 
So far, its practicability is only 
theoret 

00 0 tl 

Weekly Relays from the Continent. 
Those bug-distance listeners who are 

threatened with a curtailment of their 
activities owing to the enormous power of 
the new regional stations will wonder 
whether there is any special significance 
behind the fact that the B.B.C. is 
urgently negotiating for a series of 
regular relays from Continental stations. 
I hear that present plans provide for a 

weekly " Continental " evening during 
the coming winter. The new La Panne-
Thanet cable will form the connecting 
link with the Continent. It is hoped that 
programmes will be available from Bel-
gium, Holland, Germany and France. 

0000 

The Money Question. 
.Tales have been going the rounds that 

the B.P.U. is desperately " hard up." It 
would be doubtful policy for Savoy Hill 
to contradict such .stateinents, but I can 
definitely say that it is not money troubles 
that loom- largest in the official mind at the 
present moment. At the end of next year, 
however, sonic heavy calls will be made 
on the exchequer, including the cost of the 
Moorside Edge Regional Station, and it 
would not, be surprising if the B.B.C. 
mere then to demand an enquiry into the 
existing system of allocating licence 
moneys whereby both the Post Office and 
the Treasury reap more than an adequate 
profit. 

0000 

Work Begins at Moorside Edge. 
The contract for the erection of the 

station buildings at Moorside Edge Las 

Wtig®00 
World 

been secured by the Anglo-Scottish Con-
struction Co., Ltd., of Victoria Street, 
Westminster. Work on the site will begin 
almost immediately. 

It is hoped that the station will be 
ready to start exactly a year hence. 

0000 

The B.B.C.'s Chief Spokesman. 
Mr. Gladstone Murray, who poured oil 

on the troubled waters of political broad-
casting at the opening of the Manchester 
Show, 18 becoming recognised as one of 
the leading spokesmen of the B.B.C. 
Since 1927, whelk he was appointed 
Assistant Controller of Broadcasting at 
the age of 34, Mr. Gladstone Murray has 
been the close assistant of the Director-
General, an experience which has given 
hint a probably unrivalled insight into 
the countless problmns affecting the con-
trol of a monopelistic broadcasting 
service. 
I venture to suggest that before long 

we shall hear a good deal more of Mr. 
Cladstone Murray. 

0000 

Sir Oliver Lodge's Point of View. 

Sir Oliver Lodge will give listeners his 
views on passing events in a broadcast 
from a London studio on November 1st. 

FUTURE FEATURES. 
. London and Daventry. 

°crone atrrn. —" Aida " (Verdi>. 
OCTOBER 31:4T.— .II La lid Concert from Man-

NOvrmiirit 25e. -.1 Builesqui, Talkie, 
• Daventry Experimental (5GB). 
OCTOBER 27Tii.—'* Tite Cold( u Legend," 

8I1 oratorio by Solli‘an. 
Ocrolign 29r11.- Aliebacl," a play hy 

Miles Malleson adapted from " W hat 
Men Live By " 

Cardiff. 
Bernina. 2Xn.—Pi 'pillar Concert re . layed from N.itional Museum of 

Wales. 
Manchester. 

OCTOBER 2Pru.--- Est.ablisliing Relations." 
it Conicity by W . 11". Jacobs. 

OCTOBER al ST.--I lallé concert relayed 
from Free Trite 10,11. 

Glasgow. 
Oman sareu.—" The Jolly Beggar." a 

Cantata, wnials hy Robert Burns. 
music by W. A. Ilemlersou. 

Aberdeen. 
(kronur MIL—Scot t isli Instrumental 

Concert and Songs. 
Belfast. 

OCTOBER 25Ivit.—" At the Sign of the 
Talia rd." a Song and Story Pro-
gramme. 

NOVEMBER 251).—" Sax Appeal," a saxo-
phone musical prograltillie. 

This is the sixth half-hourly talk in the 
" Points of View " series, which has 
aroused so much discussion, favourable 
and unfavourable, amongst the public. 

0000 

Dilemma in Belfast. 
Belfast listeners are still wondering 

what actually happened at 2BE on a recent 
Sunday. I can now tell the story, which 
must surely rank as a broadcasting epic. 
Owing to heavy rains the huid lines con-
necting the studio with the transmitter 
were put out of action shortly belote the 
Sunday afternoon programme was due to 
begin. As all S.B. lines terminate at 
the studio it was impossible to broadcast 
the London programme as announced. 
But all Belfast was waiting for a pro-
gramme. 

0000 

Rehearsing in a Power Station. 
Nothing dainited, the engineers trans-

ported a gramophone to the transmitter, 
together with two large amplifiees and 
500 volts of high tension, and in an 
amazingly short time an impromptu pro-
gramme was being radiated. While this 
was going on a " studio " was hastily 
rigged up in a small office in the adjoining 
power station, and at 8 o'clock it was 
possible to transmit a religious service 
with gramophone records of hymns, and 
later a programme by the Whiteway 
String Quartet. I am told that it. was 
one of the sights of the century to see 
this hurriedly assembled combination re. 
hearsing in the power station, surrounded 
by huge turbo-generators, switchboards 
and rotary converters! Normal working 
was not resumed until Tuesday. 

o 000 

Copyright Music at Cenotaph Service. 
The MBA!. issues a hint to those 

peu-sons who mn ity be arranging for the re-
diffusion of the Cenotaph broadcast on 
Armistice Dav (-` re-diffusion " is a word 
commonly used at Savoy Hill in reference 
to loud speaker reproduction in public 
places). Whilst it is felt that no action 
would be taken for infringement of copy-
right, the B.B.C. disclaiins all responsi-
bility in the matter. 13 t u. we may a›sorne 
that nu copyrght holder would assert his 
claims on such a special occasion, and 
organisers of public gatheritigs on 
November 11th would be well advised to 
proceed w i th loud speaker a r ra tigements 
without worrying themselves with ques-
tions of copyright. Far more i portent 
is the question of good reproduction. 
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tic of the latest practice 
in the transmission of 

ultra-short waves has already 
been described'; it remains to 
deal in this article with the 
methods adopted for their re-
ception. 
There is nothing radically 

new in the design of receiving 
apparatus for use on very short 
wavelengths, the main differ-
ence from receivers suitable 
for longer wavelengths being a 
general reduction in inductance 
and capacities. Stray capa-
cities become very important 
at frequencies of the order of 
50 million cycles per second, 
and very careful layout of the 
• components is necessary. Be-
fore describing in detail any 
specific receiver it will be useful to review the various 
types of receiver which have been used with success 
on longer wavelengths. The simplest type of receiver 
which has found widespread use on wavelengths below 
loo metres is that employing a single-valve detector 
with variable capacity retroaction. For the reception 
of modulated continuous waves this retroaction can 
be set critically at a point just below that at which 
the valve oscillates, while at a point just above this 
the receiver is in a very sensitive condition for the 
reception of continuous waves. Any valve circuit, 
therefore, which will oscillate freely at the working 
frequency and can be controlled by suitable adjust-
ment of the retroaction may be made to serve for 
-reception purposes. Where additional sensitivity is 
required the possibilities of direct radio-frequency 
amplification immediately arise. Considerable experi-
ence with various types of radio-frequency amplifiers 
has shown that it is extremely difficult to obtain any 
appreciable amplification on wavelengths shorter than 
about 15 metres. 

In receivers using one or more stages of amplifi-
cation at these high frequencies, it is usually found that 
any amplification obtained is got at the expense of the 
retroaction setting of the detector, and that if the 
high-frequency stages are removed this retroaction can 
be increased so that there is little overall loss in sen-
sitivity. To avoid this decrease in available retro-

a The W &elm World, Oct. 9th, 1929, p. 398. 

Some Experimental Receiving 
Apparatus for Ultra = short 

Waves. 
By R. L. SM1TH=ROSE, D.Sc., A.M.I.E.E., 

and J. S. McPetrie, B.Sc. 

action when using high-fre-
quency stages, certain investi-
gators have developed the 
super-regenerative type of cir-
cuit. In this arrangement it is 
possible to use more retro-
action as the valve is pre-
vented from dropping into Os-
cillation by the quenching 
action cf a supersonic oscilla-
tion at a lower frequency than 
that of the signals to be 
received. 

Little work has been done 
on tile development of the 
supersonic heterodyne receiver 
for wavelengths less than lo 
metres, although this would 
appear to offer the greatest 
possibilities. It is a compara-
tively simple matter to obtain 
considerable voltage ampli-

fication at an intermediate frequency of the order of 
loo kilocycles per second (3,000 metres). In order to 
use such an intermediate frequency amplifier in a short-
wave receiver, it is necessary merely to precede it by 
a frequency changing unit, which generates oscillations 
of such a frequency as to heterodyne that of the in-
coming signals. By the substitution of different fre-
quency-changing units it would appear possible to 
extend the range of such a receiver down to the shortest 

Fig. L—Circuit diagram of a two-valve short-wave receiver using 
ate ntre-tapped input coil capacity-coupled to aerial and counter-

poise. 
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Below 10 Metres.— 
wavelengths at which receiving valves may be made' 
to oscillate. 

A Receiver for Use with Aerial and Earth 
Connections. 

The two receivers described below were developed 
by the authors to meet the requirements of the simplest 
type of receiver which could be used in a study of 
the propagation of very short waves. For these re-
ceivers the single-valve retroactive detector has been 
employed, followed by one stage of transformer-coupled 
low-frequency amplification. 
The circuit diagram of one of these receivers is 

given in Fig. 1. In this the tuning inductance is centre-
tapped, as at this point there is no alternating potential, 
and by connecting the centre of the coil through a 
suitable battery to the negative end of the filament any 
required bias may be applied to the grid of the detector 
valve without interfering with any alternating electro-
motive forces in the tuned circuit. An 
open aerial can be coupled to one end 
of the coil by a variable condenser hav-
ing a capacity of about 5o micro-micro-
farads. If a definite earth connection is 
employed, this should be made to the 
centre of the coil for the same reasons as 
given above for the centre-tapping. If, 
on the other hand, an insulated counter-
poise system is preferred, this may be 
coupled to the other end of the coil from 
the aerial through a condenser of simi-
lar dimensions to that used for the 
aerial. 

It is important to observe that in this 
circuit both ends of the inductance coil 
are at high alternating potentials, and the aerial and 
counterpoise connected to them should be so adjusted 
that they have potential variations impressed by the 
incoming signals at the ends coupled to the tuning 
inductance. It is important, therefore, that the length 
of either should not be an odd multiple of a quarter of 
the wavelength, since this would provide a potential 
node at the receiver. The condition for optimum re-
ception with this type of circuit involves the adjustment 
of the length of the aerial and all the controls of aerial 
coupling, retroaction, and, of course, tuning. The 
correct adjustment of aerial coupling is particularly im-
portant since, if it is too great the radiation resistance 
of the aerial, which at these short wavelengths is high 
(of the order of 5o-8o ohms), will prevent the detector 
from oscillating, while if it is too small a loss in 
sensitivity will result. 

Variable Condensers for Short Waves. 

For wavelengths between 5 and ro metres a con-
denser having a maximum capacity of 50 micro-micro-
farads is suitable for the main tuning condenser. This 
condenser should have reasonably small linear dimen-
sions, as at this short wavelength the inductance of the 
plates themselves becomes important. Another advan-
tage of such a small condenser is that there is usually 
less stray field to create losses in the insulators sup-
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porting the plates. A condenser of similar capacity 
and design is suitable for retroaction purposes and for 
coupling thern aerial and counterpoise to the coil. The 
grid condenser should be fairly large as it was found 
that it tended to stabilise the oscillations: a fixed con-
denser having a capacity of about 1,000 micro-micro-
farads will be found suitable. The grid leak should 
have low self capacity, and have a resistance of between 
0.5 and 2 megohms according to the valve used. The 
time an electron takes to travel from the filament to 
the anode should always be small compared with the 
period of the wave which the valve is receiving: for 
this reason it may be found necessary to use short-path 
valves for wavelengths below about 5 metres. Small 
diameter wire has an appreciable inductance, and so 
to avoid unnecessary reactance in the leads at very 
high frequencies all wiring should be made in reasonably 
thick wire, say, No. 16 S.W.G. Such wire has the 
additional advantage of rigidity, an essential feature at 
these high frequencies. Suitable coils may be made 

sig. Z.—Circuit diagram of a two-valve short-wave loop receiver for field-strength 
measurements and direction finding. The wavelength range is from 4 to 10 metres. 

from kin. or lin, aluminium or, brass tubing. With 
¡in, tubing and components complying with the above 
conditions it was found that with a centre-tapped 
4-turn coil with internal diameter of lin. and 2in. long, 
the wavelength range extended from 4.7 to 7 metres, 
while with another 4-turn coil of equal axial-length but 
having a diameter of t4in., the available range was 
from 5 to 12 metres. It is advisable to mount such 
coils on ebonite or American whitewood to prevent 
change in shape which, of course, alters the inductance 
of the coils. 

Frame Aerial Reception. 

For measurement purposes, it is essential to cut down 
the number of variables involved in the transmission 
and reception of the waves and, for this purpose, a 
small loop receiver was designed in order to do away 
with the necessity for an aerial. This loop is mounted 
directly on a screened box measuring 20m. X rom. X 

8in., which contains all the receiving apparatus. In this 
way everything except the pick-up loop and the tele-
phone leads is screened, a distinct advantage when 
measurements are required. For wavelengths below 
ro metres the product of area and turns of the receiving 
loop is comparatively small, and it was decided to 
construct the loop of single turns of brass tubing. With 
single-turn coil receivers a centre tapping on the tuning 
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Below 10 Metres.— 
coil is objectionable, and, to avoid this, the circuit 

• arrangement shown in Fig. 2 is adopted for the detector. 
The tuning adjustment is effected by two variable con-

. densers of maximum capacity, 50 micro-microfarads, 
each mounted in series on a common spindle, the tap-
ping to the filament being taken from their common 
connection. Latterly this connection has been omitted, 
the centre of the double condenser being allowed to 
take up its own "earth" point. By omitting this 
connection the capacity across the tuning loop is effec-
tively decreased, and the range of the receiver is thus 
extended in the direction of shorter wavelengths. A 
photograph of a complete receiver built on the above 
lines is shown in Fig. 3. The front lid of the box has 
been removed to show the internal arrangement of the 
components. The diagram of connections and the dimen-
sions of the principal components are given in Fig. 2. 
The details in design emphasised in the description of 
the previous receiver obviously apply in this case also. 
In order to make the whole receiver as symmetrical as 
possible about the loop, and also to shorten the lengths 
of wires in the detector stage, the apparatus is arranged 
within the box in three tiers, as indicated in the photo-
graph. The fop tier contains the tuning condensers, the 
reaction condenser, the grid condenser and leak, along 
with the first valve and a radio frequency choke. The 
loop is held rigidly to an insulating strip on the top of 
the box by two terminals to the underside of which 
is attached the tuning condenser. This tuning con-
denser, and also the reaction condenser, are mounted 
on .a panel which, when in position, lies about ipn. 
from the back of the box. This mounting is necessary 
in order to keep stray capacities at a minimum. Exten-
sion handles pass from the condensers through the 
box and are connected to dials at the back. 

H.F. Chokes.. 

It is advisable to be able to change the choke and 
grid leak, so these were arranged to fit into sockets 
provided on the top platform. Little systematic inves-
tigation has been made into the working of choke coils 
at very high frequencies, but a design which the authors 
have found fairly satisfactory consists of a solenoidal 
coil of No. 47 S.W.G. insulated copper wire wound 
uniformly on a sin. x in. ebonite former. A range 
of chokes may be made by varying the number of turns 
from about 50 to 200. The ends of the wires are 
soldered to two valve pins screwed into the ends of the 
ebonite, and, by keeping the distance between these 
pins the same for all chokes, it is a simple matter to 
make them easily interchangeable. It is desirable in 
fixing the positions of the pins to remember that the 
farther they are apart the less will be the self-capacity 
of the choke. 
A single audio-frequency amplifying stage is mounted 

on the middle platform of the box, while the necessary 
filament and high-tension batteries are placed at the 
bottom of the box. The screening box is used as the 
lead to the negative end of each filament, as this de-
creases the number of wires necessary in each compart-
ment. The output terminals for the telephones are 
placed as a shunt across an audio-frequency choke in 
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the anode circuit of the second valve. By this means 
the telephones and, therefore, the observer are main-
tained at the potential of the screening box (see Fig. 2). 
This design diminishes certain difficulties due to capacity 
changes while tuning, and also prevents the high-tension 
battery being short-circuited when the telephone ter-
minals come accidentally into contact with the box. In 
order that the screening may be efficient, the box and 
lid are bolted together when the receiver is in use. 

Wavelength Range of Loop Receiver. 

Using single-turn loops constructed of iin. diameter 
copper tubing, the following wavelength ranges are 
covered with a tuning condenser, of which the minimum 
and maximum capacities are 2 and 25 micro-microfarads 

Fig. 3.—The loop receiver using the circuit shown In Fig. 2. 
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respectively (i.e., two condensers in series, each having 
minimum and maximinn of 4 and 50 micro-microfarads). 

Diameter of loop Wavelength range 
in inches, in metres. 

5 4.8-6.9 • 
8 5.5-8.8 
10 6.2-9.5 
12 6.7-10.8 • 

In order to ascertain the possibility of reducing the 
minimum wavelength by a reduction in the stray capa-
city of the first stage, some measurements were made of 
the capacity between the coil terminals and the effect 
of various components upon this capacity. The 
measurements were made by a substitution method 
using a standard variable air condenser and a wave-
length of about 17 metres. With both tuning and retro-
action condensers set to their minimum positions, the 
capacity between the coil terminals with the first valve 
in its socket was g and 12 micro-microfarads with the 
current on and off respectively. To this amount the 
base of the valve contributed x micro-microfarad, while 
the capacity of the valve itself in between its grid and 
anode was about 1.5 micro-microfarad, leaving about 
7.5 micro-microfarads to be attributed to the wiring 
connections and their capacity to the screening box. 
The alteration of the retroaction condenser from its 
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minimum to maximum position increased the capacity 
between the coil terminals by 5 micro-microfarads. The 
substitution of various grid leaks and choke coils in the 
detector valve circuit made no appreciable alteration 
to this capacity. It will be seen that the minimum 
capacity that can be obtained is limited by the capacity 
of the valve and its connections, and little reduction 
can be obtained by omitting the valve holder or by 
using a tuning condenser with a still lower minimum 
capacity than that at present in use (2 micro-micro-
farads). 
The chief disadvantage of this limitation in the mini-

mum capacity of the main tuning condensers is that 
the maximum must also be small, as no suitable con-
denser has yet been designed which incorporates both 
a small minimum and a relatively large maximum capa-
city. This limitation in capacity restricts the range 
of wavelengths which it is possible to cover with any 
one coil, but the above table indicates that there is no 
difficulty in making the receiver operate at wavelengths 
down to about 4 metres. When it is desired to proceed 
to still shorter wavelengths, it is an advantage to remove 
the stray capacity due to the screened box. In this way 
the same receiver, with the inductance coil reduced to a 
straight wire of No. 16 S.W.G. 2in. long, has been made 
to operate at 2.9 metres. 

CORRESPONDENCE. 
The Editor does not hold himself responsible for the opinions of his correspondents. 

Correspondence should be addressed ta the Editor, The Wireless World," Dorset Rouse, Tudor Street, E.C.4, and must be accompanied by the writer's name and address. 

EMPIRE BROADCASTS. • 
Sir,--Having read in your columns so many denunciations 

of the B.B.C.'s short-sighted short-wave policy, one finds it 
increasingly difficult to produce further arguments in the hope 
of persuading an early improvement in the situation. 
Apparently neither the B.B.C. officials nor the engineers 
responsible for 5SW have any .sense of shame or interest in 
the station, otherwise 5SW would be proclaiming itself to the 
world at large as the short-wave unit of the richest broadcasting 
comtbination in the world, and proclaiming itself in no small 
voice. Several people already have shattered the excuse that. 
5SW is experimental. When one thinks of the number, of 
stations that have started since 5SW came on the air, and have 
been immediate successes, one cannot but feel that the B.B.C. 
is letting us down rather badly. Anyway, how can a station 
pretend to he experitnental which does not experiment with 
the most important item, the wavelength? Strangely enough, 
the engineers are so proud of its puny performance that they 
never bother to ask for listener's reports. 
In my humble opinion the B.B C. would do well to tell. the 

Marconi Company that they have no sise for such a poor effort 
as 5SW, and ask the Philip.s Radio people to build a permanent 
station; it would need no months of experiment ! Any fool can 
see that a truly Empire station must broadcast simultaneously 
on two wavelengths, neither of which would be that used at. 
present. I would suggest wavelengths of around 32 and 16 
metres. 
And now, you folks at home, are you in syinpathy with the 

B.B.C.'s plea that, they are not justified in spending your money 
on an Empire broadcaster? Of course you aren't ! Then let us 
have a good lusty demand from you for a station you can be 
proud of. You are our only hope now. " GROWSER." 
R.A.F. Base, 

Calafrana, Malta. 
September 9th, 1929. 
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WIRELESS THEORY. 
Sir, --May I say how I appreciate the articles in The Wire-

/en Worid on " Wireless Theory Simplified," by S. 0. Pear-
son, B.Sc. I do not think that the subject could be treated in 
a simpler and more attractive manner. May. there be many 
more of a similar nature. 
I ant one of that small number of readers who find your 

paper slightly too technical, but who, nevertheless, can find no 
other wireless periodical to come anywhere near to taking its 
place. 
You will understand, therefore, how valuable a aeries of 

articles on the above subject will be to a 
NON-THEORETICAL READER. 

B.B.C. TRANSMISSIONS. 
Sir, --I should •. if I may, to submit one or two observe-

tions about the quality of B.B.C. transmissions. 
For at least ono_provincial listener, all the special occasions 

which the B.B.C. are in the habit of heralding with pre-
liminary programme-puffs and pamphlets--the promenade con• 
cells, symphony concerts, operatic performances—Serve merely 
to mark so many dies lion or rather " blank " nights; and 
this not because a plebeian ear disqualifies him from appreciat-
ing what the brat people like, but because the qual:ty of the 
transmission makes it impossible to listen to it with pleasure. 
This state ut affairs gives him a sense of grievance at all 

times. But what moves him to public complaint about it at 
this moment is his recent very keen enjoyment of " local " 
transmissions of orchestral music from the Festival Hall at 
the North-East Coast Exhibition. He has experienced wireless 
at or approaching its best for a few brief hours. And, naturally 
enough, he asks himself—and any-one else better able to supply 
an answer—why he can't be given the genuine I hing always. 

I, believe that neither the engineer nor the musician would 
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question the practical accuracy of sume such classification of 
B.B.C. transmissions as follows :— 

(a) First-rate. Direct or " focal " transmissions. 
Only those within " local " range of London receive trans-

mission wholly of this quality. Provincial stations, other than 
Daventry, give only about 25 per cent. direct transmission. 

(li) Second-rate. Daventry transmissions. 
These suffer deterioration through the use of .70 miles of 

land-line. 
(c) Third- to fifth-rate. Land-line relays. 
The land-line may be anything from 100 to 400 miles in 

length, of varying character, and inadequately corrected. Be-
sides the prime defect of frequency distortion and/or atterma• 
tion, these transmissions are vitiated also by background noise. 
It is impossible, even in the caso of any one particular pro-
vincial transmitter, to set them down as being all of level 
merit. Relays by Newcastle, or instance, from the London 
Queen's Hall, seem, as judged by ear, to be inferior for some 
reason or other to those from the London studios. 
Sixty per cent, of provincial transmissions of music como 

under this head. 
(d) Sixth- to tenth-rate. Wireless relays. 
These are re-transmissions by provincial transmitters of 

Daventry 5XX picked up by wireless. They combine, there-
fore, the defects of a short: land-line, one receiver, ami two 
transmitters, with the addition in varying degrees of atmo-
spherics. Some 15 per cent. of provincial musical transmission 
is of this sort. 
The conclusion to be drawn is that the majority of listeners 

receive as a rnle third- to tenth-rate transmission. 
Until a majority at least enjoy for the most part first-rate 

transmission it, would seem premature to accept wireless as an 
authentic medium either of musical entertainment or of musical 
education. There is at present a rase rather for denouncing it 
as de-sensitising the collective musket ear. 
And can it be possible that the efforts of designers and 

nuninfaeturers to provide sets giving straight-line reproduction 
have been so far and remain for the time being so much energy 
misdirected? K. McCORMACK. 
Newcast le-on-Tyne. 

HIGH SPOTS. 
Sir,--The 1 Turn ori44 recently had a radio article whose writer 

says that last year screen-grid valves and pentode coils 
(sir) were the " high-spot" of interest, and asks what it will 
be this year. I can tell him : it was the drum-controlled loud 
speakers. H. E. ADSHEAD, 

IDENTIFYING STATIONS. 
Sir,—I have been much amused at the various efforts of 

broadcasting authorities and others to snake the identification 
of stations an easy matter. All broadcasting stations are given 
a call-sign consisting of a combination of letters and figures, 
or letters only. Why not use them? and in this manner: 
Each station to send its call-sign three times in morse, slowly 
and distinctly, in the intervals. Listeners will not need to 
learn the code as, if sent in a proper manner, it would be 
an easy matter to copy the dots and dashes on paper and look 
up the code afterwards and at leisure. 

Pi rat- Year Electrical Engi n eering, by 
D. J. Bolton M.Sc.,hI.I.E.E.—An ele-
mentary text-book of electrical engineer-
ing, including Ohm's law , electrical units, 
primary batteries and accumulators, 
magnetism, motors and generators, 
electrostatics, instrnments, lighting, tele-
graphy and telephony, with a few notes 
on the elements of wireless telegraphy. 
Pp. 260, with 118 illustrations and dia-
grams. Published hy Edward Arnold 
and Co., London. Price 5s. 

000 o 
Electrical Wiring and Contractiag.—A 

practical and authoritative work dealing 
with all branches of the trade, written 
by experts for electricians, contractor, 
and all engaged on installation work, and 
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I claim that this simple and very obvious system would 
obviate all the various phonetic languages—hoots, whistles, ticks, 
gongs, and so forth—which each station now empbls in a 
vain effort to make itself known. S. W. CUILER. 
Ealing, W.5. 

THE NOVOTONE. 
Sir,—I should like to amplify your remarks on the above 

device which appeared in lie 1V intend World, page 380, 
October 2nd, 1920. The apparatus" is termed a " filter " arid 
it is also implied that a good pick-up requires no correction. 
The Novotone is in no sense a filter. It increases the voltage 
from the pick-up below 250 cycles and above 2,000 cycles. If 
the groove width below 250 cycles is constant (as it is in prac-
tice), it is neeessary—even with a perfect pick-up—to com-
pensate for the corresponding reduction in low frequencies. The 
Novotone gives accurate compensation from 250 cycles to 50 
cycles. Tho requisite compensation above 2,000 cycles depends 
upon the pick-up, etc., and can be varied by means of a rheostat 
of 30 ohms or more. • 
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The accompanying diagram shows precisely what happens 
when the Novotone is connected between the pick-up and the 
amplifier. With M.C. speakers having pronounced resonances 
below 100 cycles the Novotoue causes a startling effect, which 
1 leave the experimenter to discover for himself. 

N. W. McLACHLAN. 

BOOKS RECEIVED. 

edited by H. Marryat, M.I.E.E., 
11.I.Mech.E. To be completed in about 
thirty weekly parts. Part I includes 
•workshop science and the beginning of an 
article on drawing. Subsequent parts will 
include electricity and magnetism, A.C. 
and D.C. generators and motors. practical 
wiring, testing, heating and cooking, esti-
mating and many other kindred subjects. 
Published by Sir Isaac Pitman and Sons, 
Ltd.. London, Price Is. each part (64 
pages, with numerous illustrations and 
diagrams). 

The "Motor Cycle" Diary for 1030, 
including, in addition to the usual diary 
memoranda, speed records, with space for 
amendments; monthly summary of run-
ning expenses; principal hills in Great 
Britain, with remarks on their special 
features. Published by Iliffe and Sons 
Ltd. Price, bound in "leather with pencil, 

6d. net or is. 7d. post free. 
000 o 

F enorneni Rwlioatmosferici, by Prof. 
Piero Ilardi.—A study of the nature and 
character of atmospherics, from observe-
tions recorded in various meteorological 
and geophysical observations (in 
Italian). Pp. 28, with 5 diagrams, 
Issued by the Servizio Radioatmosferieo 
Italiano, Montecassino and Rome. 
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A selection of queries of general 
interest is dealt with below, in some 
cases al greater length than would be 

possible in a letter. 

" The Wireless World" Supplies a Free Service of Technical Information. 

Converting a Portable. 
.1 should like to convert a commercial 

portable 5-volve battery receiver with 
two aperiodic ELF. ;loges into an 
A.C. mains set lot- operation where a 
source of current is available; will 
you tell me if it is likely that any 
special "snags" are to be. guarded 
against in converting the set, and il 
it is necessary to do anything beyond 
making the 'usual alterations to the 
low-tension circuits? J. L. P. 

'We would hesitate to offer any definite 
advice on this ¡natter, but we cannot help 
thinking that von would find it extremely 
difficult to overcome the natural tendency 
towards instability which would manifest 
itselÉ on replacing the existing valves by 
indirectly heated types, having a much 
better " figure of merit." It seems 
almost certain that the II.F. amplifier 
will lack stability, and that motor-boating 
will be prodmed unless elaborate de-
coupling devices are included in the low 
frequency anode circuits. 

0000 

A "Regional" Crystal Set.-

/ often use a crystal set for listening to 
the local station when loud speaker 
receidion is not required, and after 
hearing the test transmissions from 
Brookman's Park have come to the 
conclusion that my present arrange-
ment will be hopelessly lacking in 
selectieity when the twin stations 
start operations. I take it that a two-, 
circuit, aerial tuner will be the best, 
and should be greatly obliged if you 
could suggest any improvement to the 
conrentiond arrangement, bearing in 
mind the fact that I have a number 
of spare components, including vari-
able condensers of 0.0003 and 0.0005 
vif d. capacity, which l should like to 
use. if possible. K. D. 

We think you will find it, difficult to 
better the arrangement shown in Fig. 1, 
which is an improvement. over that usually 
suggested, in that it makes provision for 
reducing the damping effect nf the 
crystal ; this is achieved by joining the 
detector and phones across a portion only 
of the secondary inductance coil. 

Strictly speaking, the best connection 
for the crystal tapping can only be de-
termined by trial and error, as its posi-
tion depends entirely on the character-
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,istics of the detector. It will therefore 
be obvious that a simple single-layer 
winding, or perhaps a section-wound coil 
would be. best for this circuit, but in 
practice good results are often afforded 
by the use of an efficient commercial 

1.—Highly selective circuit arrange— 
ment for a crystal receiver. 

centre-tapped plug-in coil; of course, the 
crystal connection is made to the mid-
point. 

(1.) Only one question (whieh must dent with 
a single specific point) can be answered. Letters 
must be concisely worded and headed " Infor-
mation Department." 

(2.) Queries ?PHA be written on one tide of 
Me paper, vial diagrams. drawn on a separate 
sheet. .1 seu-addressed stamped envelope must 
be enclosed ler postal reply. 

(3.) Designs or eireuit diagrams tor complete 
receivers cannot be drat,: under present-day 
conditions justice cannot ne done to questions 
ol this kind in Me course of a triter. 

(I.) Practical wiring plans cannot be supplied 
or considered. 

(a.) Designs for components such as L.F. 
chokes, power transformers, etc., canned be 
supplied. 

(6.) Queries arising front the construetion or 
operation of receivers must he confined to eon-
struetinnal sets described in " The Wireless 
Wed(' " or to standard manufacturers' receivers. 

Readers desiring information on matters 
beyond the scope of the Inforoudion Depart-
ment are invited to submit suggestions regarding 
subjects to be treated in future articles or 
paragraphs. 

Results comparable with those yielded 
by this step-down auto-transformer can 
be obtained by using an exceptionally 
large capacity for tuning the secondary 
circuit, but this is not usually convenient, 
particularly if it is desired to receive 
both of the twin stations, which will 
naturally transmit on wavelengths differ-
ing as much as possible. 

0000 

Tapping Litz Wire. 
l am building a two-circuit aerial tuner 

similar to that included in serer& 
recent " Wireless World " sets, and 
hare encountered a difficulty in mak-
ing tapped connections to the second-
ary winding, wihich is of Litz wire. 
It would simplify matters greatly if 
it were permissible, instead of making 
connections to all the strands of the 
cable, to effect a junction to but a few 
of the conductors; would this course 
be permissible, or would it be better 
in the interests of efficiency to rut the 
wire at each point and to snake a 
soldered connection to ear- and every 
strand? O. O. B. 

In circuits of the kind under discussion 
—and, indeed, in most arrangements for 
which tapped Litz coils are used—it is 
is quite unnecessary to make connection 
with all the strands. In a tuned open 
aerial circuit where -losses ai-e bound to be 
fairly heavy, there is no point in taking 
special precautions, but you should be 
very careful not to break any strands. 

0000 

.4 Kit Set" Modifications. 
Is there any reason why the " Wireless 

World Kit Set" should not be modi-
fied by the use of anode bend -detec-
tion? It is realised that this aftera-

. tion would entail one or two minor 
modifications; for instance, the de-
tector-grid would be connected 
directly to the higit potential end 0/ 
the Hie. transformer secondary. 

If you approve this dleratMn, I 
p::a•oeion. se to abandon the use of 
r  P. A. 

With the alterations you specify, the set 
should work quite well, with its detecting 
circuits altered for anode bend rectifica-
tion. It must not be foi-gotten, however, 
that in its existing form it is essent hilly 
designed for grid detection, and we can-
not help thinking that it would be rather 
a pity to alter it. 
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Eliminator for the "Foreign Listener's 
Four." 

I already hare an II.T. eliminator 
capable of supplying approximately 
the voltages specified for the 
" Foreign Listener's Pour." Do you 
think that it would be sale t,o use it, 
or would it be better to make up a 
• special unit as described? 

M. T. E. 
The circuit of the set in question is 

such that it is not prone to interaction 
troubles, and, if your eliminator delivers 
sufficient current, at approximately the 
right voltage and includes reasonably 
adequate smoothing arrangements, there 
is no reason why it should not be used 
with complete satisfaction. 

0000 

"Kilo-Mag Four" Pick-up Connections. 
Will you plecie give me a circuit diagram 

showing how a pick-up may be fitted 
to the "Kilo-Nag Four' receiver? 
II possible, I should like to make the 
change-over by means of a single-pole 
switch mounted through the base of 
the screening compartment, and 
operate it through a rod by a knob 
mounted on the front panel. ./ri 
addition, I should like to arrange 
matters so that the H.F. valves are 
switched off when the waveband 
suritches are in the " off" position. 

A. G. C. 
This method of fitting a pick-up is to 

i he recommended, and it s not difficult to 
devise a suitable method of connection. 
A recommended arrangement is shown in 

Fig. 2, which is drawn on the assump-
tion that the switches at present used for 
waveband changing are so made that they 
have a definite " Off " position. 
You will see from the diagram that the 

extra switch is so arranged that it changes 
over the low-potential end of the detector 
grid circuit from its normal bias connec-
tion to the pick-up, which will naturally 
be connected to a less negative point on 
the common bias battery. An e..xtra pole 
is added to the waveband switch S, (refer-
ence lettering corresponds with that in the 
original circuit diagram, Fig. 2), and is 
arranged so that the filament connections 
of the H.F. valve are broken when its 
arms are in a position intermediate be-
tween the sets of contacts. 

0 0 

Potentiometer or Variable Resistance. 
By mistake I recently purchuscd a. 1. 

megohni potentiometer instead of a 
variable resistance of that value; will 
you tell me if it is possible to alter 
the internal connections to the ter-
minals, so that the device may be used 
.as a plain variable resistance? 

R. T. C. 
Unless a definite "off" position is 

required for your purpose, it is quite un-
necessary to alter the component, and, to 
use it as a variable resistance, it will only 
be necessary to connect the external cir-
cuit, to the terminal in contact with the 
movable brush contact. (generally the 
centre terminal) and to either one of the 
other terminals—it is really immaterial 
which, but it is usual to choose the one 

2.—SL.thed of connecting a gramophone pick-up to the Kilo-Meg Four ": an 
extra contact on the wave-change switch Sj is arranged to break the H.F. valve 

filament circuits. 

which_ gives a decrease of resistance wit 
-clockwise .rotation of the knob. . 

0000 

Built-in Transformer Condensers. 
PO,. the " Kilo-Mag Four" 1 ant using 

transformer with a built-in condenser. 
• across the primary windings. Would it 
be best to remove it, or, alternatively, : 
do you advise inc to leave it in posi-
tion .and to omit the by-pass con-
denser connected between anode and 
filament of the detector valve? 

C. N. S. 
To be on the safe side, we think it 

would be as well to remove the condenser. 
Unless steps are taken to by-pass H.F. 
currents in the detector anode circuit, in-
stability may be encountered, and it is 
• hardly wise to omit thé anode by-pass 
condenser, as you suggest. 

0000 

Testing in Safety. 
My " Record III" receiver is nearing 

completion, and I should like to know 
what alterations are necessary to 
enable me to test the receiver with 
battery feed before connecting my 
mains unit. R. P. C. 

This receiver may be fed from a battery 
supply without any alteration whatsoever. 
The leads provided for connection to the 
low voltage A.C. input are connected 
across a 4-volt low tension accumulator ; 
polarity is immaterial. You should assure 
yourself that this battery is capable of 
delivering .a current of 3 amperes. 

0000 
Leave Well Alone. 

Do you consider that it would be worth 
while modifying the " New All-Ware 
Four" by substituting a screen-grid 
valve for the present neutralised triode 
H.F. amplifier? If so, will you please 
give me a few hints as to how to pro-
ceed, bearing in mind that, as the set 
works very well as it is, I do not pro-
pose to make any change unless it is 
possible to do so satisfactorily with-
out radical structural alterations? 

C. R. G. 
If you are using an efficient modern 

three-electrode valve in the H.F. position, 
it can safely be assumed that a magni-
fication of at least forty times is being 
attained; unless comparatively elaborate 
screening arrangements are added, you 
are hardly likely to better this appreciably 
by fitting a screen-grid high-frequency 
valve; unless you are willing to make 
these alterationi, we can hardly advise 
you to change your existing arrange-
ments. 

0000 

The " Kilo-Mag Four": A Correction. 
In the practical wiring plan of this re-

ceiver, the reference lettering on the two 
H.F. valve-holder filament terminals 
should be ieversed; it will be obvious 
that the terminals "earthed" to the 
metal work should be lettered r and t to 
correspond with their connecting wires, 
which lead to L.T. negative. The valve-
holder positive filament terminals, which 
are connected to the rheostat, should of 
course be lettered s and u. 

o 46 
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New 
Process 

In two type*: 
Comor 230 P.T. (2 volte, .3 amp., 
and 413 P.T. (4 volte, -15 amp.) Am-
plificasion Fartor 40. 
impedance 2 0,00 0 
Anode Volte loo .180. 

25/ Price (either type) . • - . dir 

A. C. Come Ltd, Highbury Grave, Lone'', N.5 

ADVERTISEMENTS. 3. 

Li' CKED 

Too 
Interlocked Construction 

now incorporated in the 

N E W Cessor Pentode. 

Sbock-proof! Because its elements are 
igid Uy braeCli flip and 

bottom the w lerful Cosset. 
Pentode has exceptional strength It 
easily withstands the hardest shock. 
Nothing short of complete destruction 
can upset its remarkable performance. 

Noise-proof Because of the rack-like 
rigidity of its construction 

the NEW Cossor Pentode is definitely 
non-micropl  Its elements cannot 
vibrai. hit. rloeked construction emu-
pletely eliminates parasitic noises. 

freak-proof Because of its strength 
and rigidity the NEW 

Ccssor Pentode is practically break. 
proof. As a result it has an exception-
ally long life. No other Pentode 
compares with it for strength, for 
power or for long service. 

(The NEW 

Coss r 
Pentode 

A47 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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THE PERFECT 

EBONITE PANEL 
ONE QUALITY ONLY 

THE BEST-
BUPPL-IED, IN Matt Semi-Polished Mahogany Highly Polished Black 
SIX FINISHES 1; Cube Surface Highly Polished Mahogany SeMI-Polished Black 

StOrbOrt by moot Irreb,ss dealer, if any Siyirobst h. 
obtainino bean, 'ton, for rotor or ,eror.“! etork:< to: 

H. B. POTTER & Co., Ltd., Station Buildings, ROCHDALE. 

00 • mier • • • eel," I 
iv\e, 
allyg its amlt-

L, 
511110 

THE new Universal (No. 97b) and the 
new Power Model (No. 98), fitted with 91- and 12" cones 

respectively, will take every unit at present on the market. 
including the new Amplion BA2. They will take yours. 
In cadi case the cradle is of aluminium, cone of the latest 
VcIlume type;and the beautifully polished octagonal front 
gives the speaker a really finished appearance. This is en-
tirely in keeping with the magnificent rep roduction afforded. 
Sec them at tile Manchester Radio Exhibition, Stand 116 
(Gallery), or drop us a postcard for a fully descriptive leaflet. 

97b Aluminium (radle, Enamelled and Polished, fitle•1 with 
Vellum Cone and Octagonal Front, back kg and I e 
bracket also included . 
98 Similar in even - respect to the above, Universal'', illing, 
with Vellumeeone and Octagonal Fronl,back Q 
kg.: and bracket included .. • . .# 

MANCHESTER FREDK. STAND 116 

EXHIBITION SQUIRE 

,,,, b. 

Gallery 

2 t, Leswin Road, Stoke New neon, N. z6. ST 

Mention of 

8& 
COIL 

FORMERS 
ncluding the well - known 
"W.W." 'Deep Ribbed Type) 
and other RADIO ACCESSORIES 

at 
Manchester Radio Exhibition  

STAND NO. 24 1 

CITY HALL, DEANSGATE, 
Oct. 16th to Oct. 26th, 1929. 

• 

OFF WITH THE OLD 
AND 

ON WITH THE NEW 
THE SOVEREIGN CONE KIT. 

Price 3/- complete. 
Why keep to the old Ideas? Why spend 
money on unnecessary cradles? Here is the 

.0.1Ç New Sovereign Cone Kit which does not need 
a cone craille. Kit comprises a specially 
prepared cone paper, a patent spider support 
and a solid ebonite link, complete in an , 
' attractive envelope with full constructional 
details. Can be made in hour and used 
with any cone unit to give perfect natural 
reproduction. 
Obtainable fromyourlocal Dertler,all CURRY'S 
Radio House (200 branches) or frort the 

.1 R. WIRELESS Co., Dept. W.W., 6-8, Rosebery Avenue, E.C.1. 

INSIDE 
YOUR 
SET 

This Eliminator will fit .nside 
most sets and Portable Users 

can now dispense with costly High 
Tension Batteries. In addition to 

this a super Power valve may be 
used and pure loud music can be ob-
tained from the most modest of sets. 

Full wave 
rect.fication. 
Ideal for 

Cossor 3, 

Mullard 3, 
etc. Super-

sedes a 1 1 
other types. 

GUARANTEED ELIMINATOR 
WILL SUPPLY 30 m'A AT 120v. OF 

HUMLESS ENERGY SUFFICIENT 

FOR ANY MODERN SET. 

ELLISON MFG. CO. LTD., DRAGON WORKS, HARROGATE 

•.:•••••:••• ..:..:..:..:..:.4.:..:..:..:..:..:..:..:..:..:..:..:..:..:..:..:. 
I Y%ocèclatiagVioteld. 
.:. andlidor Bualif‘g jourrd : 

... • 
• • 
The Leading British Yachting Journal • 

* 
e:to " THE YACHTING WORLD" deals with 

yachts and boats of all types and tonnages, 
whether on the sea or inland waters. Every 
aspect of yachting and motor boating is covered 
in an attractive and interesting manner. 

Every Friday 6D. y  

ILIFFE & SONS Ltd., Dorset House, Tudor St., London, E.C.4 X 

•>•>•>•:••»:•+ •:••>•:":”:**),•X ••:••:••:••>•!••>:••:•«•«••4 
w.w.81 

" The Wireless World," when writing to advertisers, will ensure prompt attention. A48 
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WHY BUY FOREIGN VALVES? 
ADVERTISEMENTS. 33 

OUR LATEST - 
..A. Type. " Super " Type, Pipless. 
raq - In.r. L.P. R.C.I 2. 4 I H.F. L.P7H.C.! 5-Rael7 

—BRITISH VALVES ARE CHEAPER! !,„&41_1'13WER _lei-Each! l& 6 I-- volts POWER 7/- Each  
BRITISH MADE AND GUARANTEED ALL RING VALVES REPAIRED. Price as follows :— 

OM» 

For on  .!!‘i =um, Circuit. including SCREEM,D 
eal 0 and tt 11'1 REI: 5 SS ir OR L D.' s,,,. 

1 AN OUTSTANDING 
SUCCESS— 

The S.G.2 
SCREENED GRID 

VALVE 
Frove.l. Te.tel and 
Adopted by all. A Splen-
did Naive. Try um. 

2 volts 15/_„.;,. oroy 

eVe"' 
From your your Dealer 
or Direct-
- 

L.F. H.F. R.C. 
Power Valve — 

Screened Grid 

- 5/3 
- 6/3 
- 11/3 

S.."161 

ORIGINAL 
CHARACTERISTICS 
GUARANTEED. 

Lower House Mills, West Bonington. Nr. MACCLESFIELD. 
',salsa Agent E. R. MORTO'l, Ltd., 22, Bartlett's Buildings, Holborn 
ZUottish Agent • Messrs. Bothwell Elec. Co., 54, Relator' dtreet, Glasgow. ircus, 5.0.4. 

Ltd. 

,iplin.ireil!!!!!!!el:F!!!P!'"Ugititg 

The proof of our claim is 
ir, your hearing. Cali at 
any radio dealer's or at 
our showrooms and ask 
for a Comparative 

Demonstration. 

An interesting and informative book 
on sound reproduction will be sent 

you free on request. 

Wide to: 

CELESTION LTD., DEPT. 
K INCSTON-ON-THAMES 

London Showrooms: 
03, Victoria St., 8.W.1 
Tel. : Victoria 3955 

C 
?he Very Soul of Ciusic I 

LOUD-SPEAKERS 

.... UP' 
........ ........ 

!!!!!!!! ........... 

1,011 RUBBER 
16e for A eic/Q., 

MOVING COIL LOUD SPEAKERS 
12"x 12" .. 1/— each. 
18"x 18" .. 2/3 each post paid. 

PURE RUBBER SHEET. 
12"x 12" .. 1/8 each. 
18"x 18" .. 3/9 each post paid. 
Ebonite Panels cut tt, any size to fit your 
cabinet—Polished, Matt, or Red Marbled. 

Wholesale prices on application. 

BRITANNIA RUBBER & KAMPTULICON Co., Ltd. 
7, Newgate Street. London, E.C.I. 

WE INVITE YOU 
TO GET IN 
TOUCH WITH 

US. 

The illustration above is the 
Metal Cabinet of the "w.w. 
bit Set" described in "The 
Wireless World " of Sept. 18th. 

Let Ritherdon's supply the cabinet for your 
set. " RITHO " Metal Cabinets are made by 
the most efficient metal working establish-
ment in the country. Modern plant and 

modern methods enable Ritherdon's to supply 
the highest class of work at moderate prices. 

"Rillto" Eliminator roses and !Ugh Oracle Metal 
Cabinets al rrrrg description in a rankly of artistic 
fir ¡She,. Screening ho.reS with single or multiple 
comportments, can/ailiers, etc., etc. 

RITHERDON dc CO., LTD., 
METAL WORKERS, 

NORTH BRIDGE MILLS, 

BOLTON. 
Tel. 1024. 

NEW LISTI 

Cabinets for 
7-panels. 

18F-
OAK 

including ler 
baseboard. 

OF CABINETS 
for all 

purposes 

Fill in and pal Esc coupe's te-day. 
To CARRINGTON Men. Co., Lro., 
Cameo Works, Sander-lead Road, South Croydon. 

Telephone: Croydon o63.3 (3 lines). 

Name  

Address 

A49 Advertisements tor " The IViieless Worid" are only accepted from firms we believe to be thoroughly reliable. 
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FOR YOUR 
RADIO SET 

CUT OUT YOUR 

BATTERY TROUBLES 
eubmit to the uneertainties of constantly exhausting ILT. 

' turius. whi.•11 rnninco ,raeidine and lose of volume In your 
t? with the GOLTONE " IT. T. Battery Unit and 

operate effiviently and CCOnOinicany front your lighting maius• 

MODEL " C.P." Alternating Current Type. Output 12 inilliainps. Voltage 
Tappings :—Nega f ive, Screened (kid, 80 volts and Power. Suitable 

for " CC/Sent" and similar sets Utilising Screened (Rid Valves. 

No. C.P.I5 Price £3 Us. 6d, 

Direct Current Models from £1 is. Od. 
FM' complete range of A.G. and D.C. Models see 

kadio Catalogue, R.12I, sent on request. 

Stz-kria N a. 16 ait 
IVIatriohotor- Fro.clio 
Exhibition card 5 Goldstone) 

NM  

DON'T LET 
YOUR WIFE 

OR 

FAMILY KNOW! 
THAT WE CAN 

SUPPLY & FIX 

THE 

PHILIPS 
TWO, THREE OR FOUR VALVE, 

ALL MAINS, TROUBLE FREE SETS FROM STOCK. 

BUT ON SECOND THOUGHTS. PERHAPS IT WOULD BE 

BEST AS IT WILL ENSURE YOUR WINTER EVENINGS 

FREE FROM TROUBLE. 
FL LL DETAILS ON REQUEST. 

WE ARE GIVING OUR 
1930 CATALOGUE FREE 
TO CALLERS. (By Post Cd.) 

WILL DAY C. 
WIRELESS AND GRAMOPHONE SALOON, 

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

./PHONE: REGENT 0921-22. 

SERVICE AT ALL TIMES. 

le11111111111111111111111111111111111111111111i11111111111111111111111111111111111111111111111111111111ei 

I BUILD YOUR OWN SET 
for F:7, 

59/6 

And pull in all stations with the 
Tekade set. Complete kit of parts, 
including Tekade V.T.126 2-electrode 
valve, cabinet and panel, drilled 
and engraved. 

DR. NESPER LTD., 
Colindaie Avenue, 

▪ HENDON, LONDON, N.W.ço 
- Ask your dealer to show you also Dr. Nesper trickle Er' 

chargers and batteries. 

..-1111111111111111111111111111111110111111111111111111111111111111111111111111111111111111110111milie 

"EDDYSTONE 
SCREENED GM) H.F. 

SHORT WAVE KIT 

ee 

WORLD—WIDE RANGE. LOUD SPEAKER 
RESULTS. ONE DIAL TUNING. NO BODY 
CAPACITY. ADAPTABLE TO BROADCAST. 

The wonclerini EDDYSTONE " S entific Three Short Wave Receiver je now 
tivailablu as a .30111plet, kit of parts fur it ¡octal chassie assembly as shown. Supplied 
with tull constructional booklet, it can bu assembled by (uiyone in a few hours. 

PRICE £9 : 5 : 0 COMPLETE 
with coils 14-roo metres and including Marconi royalty. 

The rimstructional booklet W.: can Send for complete list o: S.W. 
al.( liii obtained tid. post free on apparatus. 
re.mcst. London Service Depot: 

STRATTON & CO., LTD., WE..1.We. RADIO ELECTRIC STORE3, 
Brornerrove Street, Birmingham. 169, Charing Cross Road, W.C.2. 

Mention of "The 'Wireless World," when tolling to advertisers, will cnsure p;•,-;;;;p1 A50 
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ELECTRA') 
TRUVOLT 
All Wire Resistances 

Truvolt all wire variable .esist-
ances simplify the construc-
tion of H.T. eliminators. The 
contact arm glides endwise 
over the resistance wire giving 
unusually fine regulation. 
Truvolt variable resistances 
are designed for single hole' 
mounting. 

There are 22 stock resistance 
sizes each rated at 25 watts. 
Prices 12/6 each. 
Electrad also makes a range of 
air cooled fixed resistances rated 
at 25, 50 and 75 watts. 
Don't compromise with cheap imitations 

—Buy the original— 

WRITE FOR FULL DETAILS 

ADJUSTABLE 
SLIDING 
CUP 

THE ROTIIERMEL CORPORATION LTD., 
24 Maddox Street, London, W.1. 

These: Mayfair 057819. 

Wangnano 

THE BEST OF THE 
BRITISH UNITS. 

8/6 
complete with cone 
damps and aluminium 
brackets as shown, en-
abling exact centre 
adjustment to be made. 

Before you buy a unit for your cone speaker, send 
for a leaflet on this Watmel Unit. Both in theory and 
in practice this is the best unit yet turned out either in 
this or in any other country. 
Magnets of Cobalt Steel, pole pieces of turbo stalloy, 
armature of best charcoal annealed iron, positive adjust-
ment and true four pole action combine to make.this a 
unit of outstanding performance and sensitivity. Fully 
descriptive folder free on application. 
MANCHESTER RADIO EXHIBITION STAND No., 5 

WATMEL WIRELESS CO., LTD., 
Imperial Works, High St., Edgware, Mx. 

Telephone: Edgware 0323. r& T. 

evît ELIMINATOR 

eiee SNUENGTH 
HYDRA 

You 
can safely 
buy on the 
strength of 

HYDRA condensers stand up 
to high pressures; they have 
long been known as " the con-
densers that never break down 
under normal conditions." 
That's just the sort of conden-
ser you need in Mains Units: 
and the best manufacturers 
have realised that for safety 
and satisfaction it pays to fit 
Hydra. They have therehare 
standardisedHydra throughout 

r their eliminator circuits. 

HYDRA 
CONDENSERS 

Write for list of manufacturers who standards. 
Hydra Can in their Mains Units. 

LUIS HOLZMAN, 37, Newman St., London, W.1 

1866-1930 
Sixty-four years 
of success— 

The 

CHRISTIAN HERALD 
read by more than 

A MILLION READERS 
A few ot the many well-known 
produnte mularly adverttged 
In the 

Crittik:71.1Y HERALD— 

BIRD'S CUSTARD 
BOVRIL 
BORWICH'S BAKING POWDER 
CADBURY'S CHOCOLATES 
CRANE'S PIANOS 
PRY'S COCOA 
HOVIS BREAD 
HODGSON'S CARPETS 
INGERSOLL WATCHES 
ItIoDOUGALL'S FLOUR 
DORN NOBLE. LTD. 
OTO 
PERSIL and other Soaps 
PHOSFERINE 
QUAKER OATS 
SAMUEL'S JEWELLERY 
WOLSEY UNDERWEAR 

ete., Sc. 

E "CHRISTIAN 
HERALD" is read every 
week in more than 250,000 
homes, representing more or 
less a million readers, and 
for years many well-known 
Advertisers have proved from 
" keyed " announcements its 
value as an Advertising 
Medium. Thus it pays to 
advertise in the "CHRIS-
TIAN HERALD." 

Specimen Copy and Rate Card on 
apprication to Advertising Manager 

CHRISTIAN HERALD 
6, Tudor Str:.,,e-t. - - London, E.0 4 

A5i Advertisements for " The Wireless World " are only accepted Irons firms we believe to be thoroughly reliable. 
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MISCELLANEOUS ADVERTISEMENTS. 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS in them 
Columns is: 

12 words or less, 2:- and 25. for every 
additional word. 

Each paragraph is charged separately and name and 
address most 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 freer 
instructions the entire" copy " is repeated from the 
previous issue : 13 consecutive insertions 5"A, ; 28 con-
secutive, 10';.; ; 52 consecutive, 15". 
ADVERTISEMENTS for these columns are accepted uu 

to FIRST POST on THURSDAY MORNING (previous 
to date ol issue) at the Head Offices of " The Wireless 
World," Dorset Flouse. Tudor Street. London, N.C.4, or 
on WEDNESDAY MORNING at the Branch Offices 
18, Hertford Street, Coventry ; Guildhall Buildings, 
Navigation Street, Birmingham,' 260, Permeate, Man-
chester ; 101, St. Vincent Street, Glasgow, 13.2. 

Advertisements that arrive too late for a particula 
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. 
The proprietors retain the right to refuse or withdraw 

advertisements at their discretion. 

Postal Orders and Cheques sent in payment for adver-
tisements should be made payable to MIFFS 
& SONS Ltd., and crossed Notes being 
untraceable it 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 ot private advertisers, letters may be 

addressed to numbers at " The Wireless World" °Mee. 
When this is desired, the sum of 6d. to defray the cost ot 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box non, eio " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. ono, c,o " The Wireless World," 
Dorset House, Tudor Street, Ldurlon, li.C.r. Readers who 
reply to Box No. ativerlisematis are warned against sending 
remittance through the post except in registered envelopes ; 
in all such cases the use of the Deposit System is recommended, 
and the envelope should be clearly marked "Deposit 
Department." 

Wir DEPOSIT SYSTEM. 
Readers who hesitate to scud money to unknown persons 

may deal in perlent 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 decisions is three days, counting 

limn receipt of goods, after which period, it buyer 
decides not to retain guods, they must be returned to 
sender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs us to return 
amount to depositor. Carriage is paid by the buyer, 
but in the event of no sale, annl 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 /Jo, a deposit fee cd 1.- is charged ; on 
transactions over Leo and under £'50, the fee is sio ; over 
ao, el-. 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 4: Sons 
Lim,ted. 

THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 

A Service to our Readers. 
We have made at) 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 amid to the price which he requires the 
amount of royalty customarily paid by manufacturers. 

If the purchaser is satielied with his purchase, the stun 
realised will be forwarded to the seller, less the amount 
due su 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 en to the 
purchaser sit 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 sa 
many enquiries that it is quite impossible to reply to 
each one ha post. 

ALL WIRELESS 

WORLD COILS 
-'...'''. 0 EVERYMAN FOUR   47,6 set 

I,I IT SET, toils with S' riches   45"- Set 
EEW XILOMAG.   45'- set 
RECORD III   45 - set 
FOREIGN LISTENERS 4 B.B.C.   30 .- set 

5XX 376 set 
METAL CABINETS   311.6 to 46.,6 
5, - DRUM DIALS with Escutcheons .. 5/6 
WAVE TRAP, lu,' \Vie.   . 10 6 each 

Epl,WrivelessCot 
2, 3, es 4, Atbelstane Mews, 

Stroud Green Road, N.4. 

 Archway 0695 

7 THEIIE IS A WHALE OF DIFFERENCE", ..' 

APPLEBY'S 
THE ORIGINATORS OF RADIO 'Phase' 

PART EXCHANGE Paddington esps (3 uses! 

For IVIodern High-grade Material Only. 
CHAPEL ST., LONDON, N.W.1 
OPEN TILL 7 P.M. SAT. 1 P.M. 

H. T. ti‘ L. T. 

Waitif UtlIff 
EFFICIEDICY WITHOUT FRILLS! 

The modern way is the electric 
way. Perfectly smooth, no   
economical and efficient-such are 
Taunoy " main, units, made for 

any electric mains. Type 12C. 
H.T. 12o v at 55 ni/amp. Type 
16C.H. 550 v. at 05 m'arnp. Com-
bined units fuels £5-i2.6 
(complete.) THE SIMPLE .U'AY 

TO 11ODER >i RADIO. 

The TULSEMERE MFG. CO., 
1-7, Dalton St., West Norwood, 

S.E.27. 
Tr lophon, 

,,TILEATIIA ii 
5731. 

A SHT ON PERFECT 
AERIAL SPREADERS 
15/. Nrer reel 15/. 

WONDER-
FUL 

RECEPTION 
/MON .t.er./.g..MC.MILMID 

ore/HEBER SET 
MC • 10,(0, 

RECEIVERS FOR SALE. 

SCOTT SESSIONS and Co., Groat Britain's Reich) 
Doehars.-Read advertisement under Miseellinienxe. 

[0214 

Q -VALVE All-wave Receiver, latest type, proved), 
e..› petted; £4.-V. Taylor, 57, Studley Rd., Stnit-
well, London. [02 4 

-DECEIVERS for Sale.-Portable 5-valve, suit eale 
Alb type, complete, as new, perfect; £911716.-3L, 
Taylor, 57, Studley Rd., Stockwell, London. [031.8 

BURN DEPT 7.valve Seperhet, 1026-27, £15: Sur - 
dent Ethogrand 5-valve, £15; Burndept 1:11 

phone I V, £7; Marconi amplifier for V2, 35/...-.1a in s 
Scott and Co., Radio Engineers, Dunfermline. [03M 

11GOR.TABLE Wireless Set; £8.-Greatrox, 34. S.. 
tleurgo's Rd., Golders Green, London. :6644 

nifIlLIPS 3v. All Mains, A.C. 240v., £23, sell L£64191 
BT ..11. Rice Kellogg moving coil loud-speaker. . ' 

240v. £40, sell £25.-Saul, 8, .Austlell Rd., S. Lys hats , 
St. ¡lines. 

R EAD and MORRIS, Ltd., 
11F. Mains Pioneers, who in 1925 eqUIPPed th-4 

hospitals with mains sets. 
STILL Supreme in all 31ains Work. 

LOW Tension A.C. Eliminators Permanently Replan. Mg Batteries; now only £5/15. 
TAU, Original Electrolytic Condensers. as used ii 

above, 2,000 mi.; only 13/-, including postage. , 

MOVING Coil Speakers, 

• AIL Mains Power Units. 

B.ARGAINS, second-hand. 

T)EAD and MORRIS, Ltd., 31. Eastrastle Rt. Griffin 
9-nr back ef Warings). Oxford St., W. [6464 ' 

AncoxnnoxE 82 8-valve Superbet, complete with, 

condition; will accept £30.-A. G. S. McDougle, Ins-rani 
.1.7_L.salves and 0.1.1., present list 'nine £64, exe[e6116e9not 

House, Banduirgh, Northumberlaud.  

p TLIPS' 3-valve A  .C. Mains Set, new 5 mouille no. 
Ferranti trickle charger; highest offers.-Diniti, 

96. Woodhorn ltd., Ashington. [6771 

Q1E-SIXTY Receivers, with valves, cabinet; £8.-- J. 
Ilawkius, 11, Station Lane, Wombwell, near Barns. 

ley. [6759 

C0SSOR Melody Maker, 1929, set long and ultra) 
short coils, Dynie eliminator, A.C. 35 nut.. (vit le 

s-harper, 40 amp. hr. accumulator, in crate, Amplion 
Lion speaker, ail in handsome oak cabinet, separate 
compartntenes and folding doors; £24.-Patersou. 10. 
Sout.laimpton Drive, Glasgow, W.2. (6 758 

to Quick Buyer.-4-valve receiver In calmi. I 

-1-e net, complete with Mullard valves, batteries, acre-
mulator, Aniplion cone speaker, all perfect; £10/10 or 
nearest offer.-Briggs. 44, Main St., Cockerinouth, emu-

berland. Scorr TAGGART. 3 valves. perfect. condition,16w7o5n7- 
derful tone, M.P.A. speaker, complete with bat-

teries, enclosed mahogany pedestal cabinet; £10.-
" WaTside," Walling St., Radlett, Herts. 1.67 

1(111 30 Cossor Melody Maker Kit, ens,st £8/15.n5n3- 
s' opened ; first £7115 secures-Write Cludwirk, 

49, Holders 11:11 Av., HennlOn, or 'phone after 7.30, 
evenirg, Hendon 2072. [6752 

BOWYER.LOWE 7-8-valve Superhet., with valves, 
£7; Igranie frame aerial, 30/-; Ekco No. 2 A.C. 

eliminator, £3; Osman 1110 and LIO valves, 2/6 ens-lu.-
Box 3514, c/o 7'he Wireless World. [6747 

SALE.--7-valve Igeanie Neutrosonie receiver, also 
frame aerial, sensitive and powerful set, practically 

new; cost £45, take £20; also H.T. unit and trickle 
charger for above, cost £13, take £8.-Box 35,5, c/o 
The IV irelcse World. 

JNQtm HUE'S are Invited tor a 1929 Coster M[e6lo7(415y ' 
Make, complete with A.C. mains equipment, 

Celestiau louil-speaker and all accessories; excellent re-
ception of Continental stations.-Conwwy, Highview, 
Summit Close, Wakeruan's Hill Av., Kingsbury, N.W.9. 

;VAIN S.G. All-Wave Receiver. cm oplete L6w7i3t5 h with 
and valves. in solid oak pedestal cabinet, also 

linen mlirrruirragns speaker, best quality components 
througheni ; seen by appointment; £22/10.-Tye, 10, 
Brookland;; Ret., Romford. [6729 

M OVING Coil Speaker and Set, all mahogany, pen-
tode output, 200-40v. A.C. eliminator, batteries. 
edit £30, resist sell: £15/5: heard working:-

Write, 3, Malwand Rd., Clapton, E.8. 

1930 Kit, unopened. buying ()SRAM Minh': Magnet 
all-mains receiver; £7/10 secures.-Box 3552, c/o ' 

Manchester Show, The Wireless World. [6776 

2 
'ne .VALVE Sui I case Portable. complete; £7.-Ratel iff, See Stands 8, 49, 65, se 0 . . Rosemead Av.. Mitcham. [6727 

Mention of " The Wireless World " when writing to advertisers, will ensure prompt attention. A52 
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4 VALVE Screened Grid Set, including valves, 4 
pin coils, output transformer, parta alone cost 

aver £8, perfect reception; £5/10.-Bomford, Post 
Office Avenue, Southport. [6731 

UNWANTED Present.-1930 Cossor. all mains, 3, 
X-1 unsealed; £12.-Box 3550, c/o The IVireles, 
World. [6774 

‘1,111DIONDS BROS.-Receivers constructed to your 
owit or any published design; also repairs, re-

must ruct ions, and modernisations at moderate 
ita 'get,: best materials and workmanship guaranteed; 
elm ten, us testimonials: ¡motet iona free. -Add reas, 
shireland Rd., Sinethwick. [5882 

E POCH. 
POCH. 

,11:111.0(11 Moving Coll Speakers Greatly Improve the 
- lt,sults of all Receivers from 2 valves upwards. 

[6020 

CIENTIFIC DEVELOPMENT Co.. 51, Fishergate, 
Preston. 

W E Offer You the Following Inducements to l'or' 
chase Your New Receiver or Other Apparatus 

▪ Us, 
plItSTEV.-15nbiased advice. The principal of the 
L. tint, lute twenty years' profees.unal wireless cape-

having been at the Government Experimental 
3tations it. 1910. He has been manager for the Ster-
Mg Telephone Co., radio expert to the G.E.C., and 
thairtuan of tl e Technical Committee of the National 
‘s,,oi•iitt ion of Radio 111auttfaeuttrers. Ills advice has 
a,ed our viler Is many thousands of pounds. for, its 
,veryhody knows, there is no hobby on which more 
nones is wasted on useless apparatus by the un-
uitiated. 
-▪ IECONDLY.-We take your old apparatus in part 
-.7 exchange roe new, as we have means of disposing 
tf much that the ordinary man finds it ditficult or 
impossible to sell; send us a list of your old apparatus. 
;r better still send us the apparatus, and slate your 
ten, ruin cement; we will then make our offer for 
our goods, and if cou do not approve, which is un-
ikely. we will return the parcel, carriage paid. 
rE You are in Doubt as to the ‘lalre of Receiver or 

Other Apparatu.v you should t' urchase, write to us 
ntl we will advise you; we have no leaning towards 
,ny part Mulat maker, and will tell yten the particular 
astritment you should boy for your purpose. 
'1(111INT WIC DEVELOPMENT Co., 51. Fishergate, 

Preston, Tel.: 1364. [0226 

TIOSSOR 1950 3-valve Kit, unopened; accept £7.-
Davies, 322. Narborough ltd., Leicester. 16801 

IPIREI 2-design S.W. Receiver, ebonite panel, lined 
aluminium, Eureka CA. transformer. perfect; 

2/-.--Owen, Quinton Rd., Coventry. [6787 
-VALVE Portable, complete, nearly new, list 17 
▪ ruinas, sell £10, bargain; also 5-valve trans. 
¡ni  complete. £5; spare accumulator with each; 
w Mullard %,alves, new, hall list ('rice. -If. Baker. 2. 

Cetirtcs ltd., Bedford Park, W.4. [6742 

VERI:ltIAN Four, specified components, oak .1 
.J doable door cabinet. perfect order every respect, 

2-volt valves. further particulars and dentonstra-
an it desired; Ll0, or nearest ofter.-Smith, 25. Deus-
a ltd., Bridge-of-Weir. 16846 

/IILLARD S.O.P.3. incIncling long- and short-
wave coils, all batteries and cabinet, just new; 

10;10.--Bos 3559, e.,u The Wirele,s World. (6832 

ilLSTREE, Six Valve Set, made under special in-
striti•tions by Dawson and Steer. handsome ma-

zany .-ase, i-oniplete with plans. reattiogs and 
cd cuttings si description from " Modern Wireless  
st £33; absolutely new; first reasonable offer as-
pted.-D. A. Adana, 17, Church St, Twickenham. 

t6816 
)onTABLE 4-valve Set, in new condition, can be 

used w.th outside aerial, C.A.V. make; £6.-
yero, 32, lairnach Rl., Ilannitersanitli, W.6. [6813 

EGAVOX. to specification, with valves, oak 
a. ease. perfect, recently built; £10/10.-White. 54. 
dim' ltd., lianwell. W.7. [6809 

IRUPHONIG 5-valve Portable, Mollard valves, fine 
tone. new June, mahogany. ease, cover; £10.-

5., 01, Carlton ltd., Walthmast ow, E.17. (6804 

601LT A BLit: Receiver, 3-valve SA., perfect. rendi-
tion: £m15.-11. Freeman, 47, Tenbury Rd.. 

ng's Death, Birmingham. [6798 

1088012. 1930 3-valve Kit, unopened; cost £8115, 
sell for £7,7;6; buying mains Set-Dick-coo. 16. 

iwool St., Lye, Stourbridge. [6793 

rOWYER-LOWE Pentarox 3, 8/9, pentode, com-
e pieta with valves, brand new: buying ptatable: 

for quick sale.--Ladell. 5. Belle Vue Parade, 
.ndswortb, S.W.17. 'Phone: Battersea 6596. [6790 

i.C. 200-240 :Mains Receivers, 4 valves, complete. 
£16/15; 3 valves, complete. £11/12/6.-Mar-

int. Oscar ltd., Broadàtairs. 
.E.G. Victor Three. complete; £5/10.-Marchant, 
" Oscar ILL, Broadstairs. 
ROUT-WAVE Adaptor. 15-100 metres, converts any 

set to short-wave receiver; 5 gnineas.-Marchant. 
•ar ltd., Broarletairs. [6780 

REG E NerSTÁT 

FIXED 
UPPER& 
LOWER 
METAL 

Th. *pee./ PLATES 
resistance 
efrwrnts and 

isgssioss cam 
tonetrur mErm. 
01 how.f.9 CONTAINER 
p r e t/ e n 
''paek,ing" 

ant 
"Crackle" 

7/9 

89,1:2f, 

This continuously 
resistance-range 250-4,000,000 ohms--
provides the most satisfactory method of 
control for radio power work yet known. 
Its wide range and constant smooth 
Variation of values allows exact control 
and compensation of voltage or current 
throughout its entire rauge. 

The 'ItEGENTSTAT' does not 
contain graphite compound end 
mica, carbon mixture or plastic 
material. It is an absolutely new 
itiveittitat, fully patented, me-tiring posi-
tive contact arid constant reliability. 

Chief uses: Flattery Eliminator Vol-
tage Control, Grid Resistance' Volume 
Control, Rcat•tion Control, Screening 
Grid Voltage Control, Grid Bias Control, 
Resistance Coupling. 
Maximum rtecomocnded constant dissi-

pation, no watts. One hole fixing. 
British-made throughout. 

Write for free copy of our new Art 
Booklet. ri -kick gires full particulars of all 
Regentear produrts. 

+53 Advertisements for " The Wireless World " 

- lc) SuPPL 

as, Lcoab,E,C 

PIG -TM. 
CONNECTOR 

SPECIAL 
RESISTANCE 
ELEMENTS 

THE 
RESILIENT 

,C.ARTRIDGE 

CO. 21.13adiers edge, 

Minna:recent-m/166/ 

a1e only accepted from 

BATTERIES. 
1XTET II.T. Replacement s.-Sace (capped or o. 
TT eapped), highest grade, No. 1, 10d, per doz.; No. 

2, 119 per doz.-See below. 
7INCS.-Best quality (wired), No, 1, 8d. per doe; 

No. 2. 9d. per doz.; orders valued 5/- tarring* 

Clarendon ltd., Watford, llerts. 
paid, otherwise 6d. for postitgo.-British Batteryi0C25o.8. 

W ET f Batteries.--Parts per dozen, jars, No. 1, 
square, 1;3; No. 2. 1/6; aims, No. 1, 

10d.; No. 2, 11d.; sacs, No. 1, 1/2 dozen; No. 2, 
1/9; terminals, Rd., 10d.; dozen cells (18 volts), com-
plete with bands and electrolyte, No. 1. 4/1; No. 2. 
5/ -; poet 9.1.; high efficiency, long life, self charging, 
upkeep small; scout 6d. for sample unit; illustrated 
booklet free, carriage free orders 10/-: write loe free 
list. wireless bargains; trade supplied.-W. Taylor, 57, 
Studley ltd., Stocka-ell, London,. 

..E.S. Accuulator Hire and Maintenance Service e D m 
e(5 mile radius).-98, Cherry Orchard ltd., r(i6r3o7y4 - 

den. PENTOT)E' Users.-1Vrite fer details of new size self-
charging wet battery; 20.000 milliamps, 6d. per 

volt; illustrated catalogue giving data, post free-IL 
Taylor, 57, Studley ltd., Stockwell, Loudon. 10273 

L.T. Accumulator Service and Charging, including 
free collection and delis-cry, covering: Poplar, 

Bow, Struttord. Plaistosv, East Hain, :Barking. West 
Ilatii. Forest Gate, Ilford, Chadwell limunird, 
Dagenham. Pecontree, Loyten, WaltIgninstow, Wanstead, 
-mil Woodford; also LET. service from il- per week, 
covering above districts, and any part Greater London.-
Write for particulars, Pearson Bros., 32, Cowdor St., 
Poplar, London. 'Phone: East 6155. (6471 
'PCB Sale, 3 Exide high tension batteries, each 60 

v.ilts. in mahogany container; best offer accepted. 
-R. A. 8., Chathow, Itadlett. 18737 

E POCH. 
E 
E POCH.-Waleh Epoch grow! 

CHARGERS AND ELIMINATORS. 6°21 
rp.A.Nriram Electrode Strips for II.T. Rectifiers 

set of 8, 11,-1-7, Dalton St., West N F Norwood, S..27. 
suitible for AU mains eliminators; 2d. ear:1[01,3008r 

VoRTEXTON Transformers, chokes, etc., wound to 
any specification; write or 'phone for quotation; 

best quality components unly.-Vortexion 72, Merton 
Rd., Wimbledon, SW. 19. Tel.: Witableilon 2814. 

[0319 PIfILIPSON'S Safety High Tension Battery Elinli-
ntitins. 

pitiiTt,,,I,1,:iStO„N'S Safety Eliminators Give Consistent 

P111LIPSON'S Safety Eliminators are Cluaranteed far 
12 months. 

! 1131UILIPSON'S Safety Eliminators are Sold on 7 
I -a- Days' Approval. 
t 117)IIILTPSON'S Safety Eliminators are housed in Art 
1 Hicullulled Metal Boxes, fitted with 12ft of flex 
and a 1U :elite plug, and are construeted front the 
,ery best material throughout. 

PHIT,IPSON'S Safety Eliminators are the Cheapest 
to Install, and the cheapest to ran; prices: 

Model A.C.5. £411716; £0.7. £3/17/6; complete 
with full wave rectifiers; model D.C.4, 37/6; D.c.5, 
45/, 

p11ILIPSON'S Safety Eliminators are Described end 
Illustrated in our Booklet "Radio Power." nave 

ymi had your copyl-Write to-day to 

P II,IPSON'S and Co., Ltd., Radio Engineers, Astley 
Pridg-a. Briton. 'Phone: 2038. 'Grams: Safety, 

Bolton. Est. over 50 years. ' [0318 

T itANSPORMERS and Chokes for Battery Elimina. 

Dalston Lane, London, E.8. 
transmitting; enquiries invited-Chester Bros., 244. 

tors, runt for all wireless purposes, receiving or 
trans  

ATLAS Eliminators, D.C. £111716, A.C. £3/17/6: 
Nesper trickle chargers, 29/6. 'Phone Gerrard 

6268 for demonstration.-Creatrex and Co., 184, 
Regent St, London. [645t 

TANTALUM and Lionium for A.O. Reetifler,t; make 
J. up yew own inexpensive chargers; blue prints 
for H.T. and 1.T., If- each; Lionium electrodes fitted 
with terminals. 2-3 amps. and 5-8 amps.-BlackwelPs 
.11 et:Mutt:lent Works, Ltd., Spelm ltd. Works, Garston, 
Li‘crpool. 'Phone: Garston 980 (2linen.1. (6282 

30/ -.-
elunke. resistance for 

Fel-Ectri, AC. eliminator kit. 1,2.°01,,v7 t1,t: 
15 tnilliamps ice lains niainS transformer, 

66 volts tapping, 3 condensers 
(560 volt test], valve holder, and valve; 30t-
carriage paid: gitarauteed: etnte voltage.-Fel-F.etrie 
nmi., 56. Garden St., Sheffield. [t i505 

ULT T2 11 II.T. Unit. 240 volts, 50 cycles, ,v5i°115 t if A  
IVA 15.11.2 vi-' ta'. perfect condition ; £4. -Bla sal l . 
Brantwood, Edgware. 

putRELIABLE Low Priced Kits--No. Kitallo. 1 r. 63 oint-
150V. 12 m.a., 30/s• No. 2, output 150v. 

50 m.a., 45/.; No. 3, output- 200v. 30 m.a., and 
iv. 3 amp. winding for indirectly heated valves; all 
,Itove include rectifying va Ives and are carriage free.-
1:lieliea tors, 138, High Si., El. [6820 

IDITPS All "Mains Three, cost £23, slightly 
V if orbsio.iled; take £16.-Box 3560, clo The 'fireless 

(6811) 

firms we believe to be thoroughly reliable. 
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• 
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the 
1)0141 foii 
Moue Motiora Dial 
A Vernier Dial a, 2 ! Bring your set 
up to date by fitting this slow motion 
dial. The mechanism is of special non-
backlash construction which makes very 
fine tuning easy. Finished ia smooth 
black or beautifully grained mahogani 
bakelite. 

ELIION ST. WORKS, LONDO.S, 
N.W.1. 

SIMSSISMSSMSMS 

• 

YOU CANNOT 
GO WRONG 

Write for ¿e-
Sc ri pf foe 
leaflets of 

Clix 
21 V (trieties 
for perfect 
contort. 

With the present day 
practice of widely utilis-
ing the Mains Supply for 
Moving-Coil Speakers, 
Chargers, Receivers, etc., 
it is essential to have a 
terminal with which you 

Chargers and Elimlnaters.—Contd. 
TTNIFLEX 1LT. Eliminator Kit, giving 15 milliarnps. 
I-, 120 volts; 30/- the kit of parts, already mounted 
on base board, with complete instructions for simple 
connecting. 
rr IIIS New Improved Unifies Model is the Finest 

Value in England, iind includes shielded mains 
transformer, wit h terminals. heavy choke, 3 Ifydra 
condensers, tested 500 volts D.C., Loewe vaetinin resist-
ance and clip, valve holder, panel already drilled with 
three sockets fitted for negative, 60 volts, and 120 volts; 
all the components mounted on a wooden base board 
and neatly boxed, with full instructions and picture 
diagram, ready for assembling in a few minutes. 
l_TOW to Order. —Just send a postcard for one corn-
1- plete 30/- kit, carriage paid (ii Mollard 
D.U.10 valve is to be included, ask for 45/- kit); all 
kits sent cod. (pay the postman); thousands of these 
kits now in use all over the world; hundreds of testi-
monials. 

MIL1I-L Particulars and Diaeram Free; dealers write 
.1.• for terms.—Liverpool dadio Supplies. Unifies 
Works, 64, Myrtle St., Liverpool. (6724 

180 Volt H.T. Eliminator, with U.5 valve, Parm-eke transforma and double choke, and two 6 
rim ierofarad hydras.-01104 to Green, Radio Research 
Station, Slough. (6762 

Igo ADIELLE Eliminator, cost £10/17/6, practically 
-1-a, now, guarani red, 2 variable tappings, 1 fixed, 
and 1 special screened grid for 80 volts, A.C. 
220 volts; bargain, £5/10.-Bumford, Post Office 
Avenue, Southport,. [6730 

E POCH. 
E POC11. 
E POCIL-Something new in trickle chargers. 

E POCH. 
VPOCIL-See the marvellous new range of trickle 
-1-4 chargers. [6458 

TilOtt Your Permanent Satisfaction Use C.E.C.O. 
Eliminators. 

CUT Out Battery Troubles. 

E
ND All Set Noises. 

COME to Us for Safety. 

ORDERS in Strict flotation. 

C .E.C.O. Eliminators Incorporate 

W ESTINGHOUSE Metal Rectifiers.-Write C.E.C.O., 
Broadway House, South St., Romlord, Essex. 

Tel.: 80. 
4)1d1-111I,LIAMP Model; 75/.. (672 1nog/  

3 1 A  71 e.NIZT1811esiehoU'IidtlÉlitliaaie. Three  (te7.ci 

TOWNSEND'S Mains Transformers for Westinglion,,e 
-I- Rectifiers; A3 11/9, H.T.3 or II.T.4 11/9, II.T.t 
14/ 6. 
DWN SEND'S All Mains Transformers; 135v. 

-I- 60 ma, and 4v. 4 amps. 19/, 200v. 100 m.a. 
and 4v. 4 amps. 21/, 
rr OM'INSEND for Transformers to Specification at 

Curl Prices; enquiries invited.—Townsend, Green-
u.m.i Terrace, Brantley, Leeds. (6820 

• 

M A ItCONIIIIONE All Power Unit, B928. mod, I 
A.C.1B, 100-125 volts. 40 cycles and over. Per-

fect condition; offers around £3/10; deposit system.-

0 GO WRONG. JsonAcvs, Cedars, Briton Ferry, Glam. 
AC.F.'S Specialise in Wireless Power from the 

[6815 

CL1X 
-Mains, reliable apparatus at reasonable prices. 

SAVAGE'S Transformer Laminations and Bakelite 
• ALL-IN PLUG t Bobbins; intending hurtle constructors should wilt° 

fa list. 

efec SOCKET S AVAGE'S Reliable Smoothing Condensers.-1,000 t-7 volts D.C. test, 2 mfd. 3/-, 4 mfd. 5/3; 500 volts 
D.C. test, 1 told. 1/6, 2 mid. 2/3, 4 mtil. 3/9. 

TERMINAL QAVAGE'S Super Smoothing and Output Chokes.- - 
t 7 Ms try types available, write for list. 

is the only Panel Terminal 
entirely insulated when con-
nected or disconnected, and 
entirely supersedes the old 
type of panel terminal. Every 

plug is engraved for its 
particular use; also H.T. 

and C.B. — plug-in 
sections vary in size and 
safeguard your valves. 

SAFEST-BEST 

CHEAPEST. 

D. 

Price 8 Complete 
Panel Flex 

Portion dcl. Pertion 4d. 

LECTRO LINX, LTD. 

Q A V &GCS Mai TIR Transformer for Westinghouse 
Rectifiers.-11.T.4, 18/6; A3, 17/-; A4, 20i, 

S
AVAGE'S Mains Transformer for Westinghouse 

11.T.4 Unit, with additional winding, 4 volts 
3 amps.; 23/-. SAVAGE'S Mains Transformer.—v.T.31. 200-0-200 

volts GO m.amps., 2+2 volts 2 amps., 2+2 volts 
3 amps.; 28/-. 
SQAVAGE'S Mains Transformer.—B.T.3 500`0•500 Toes 

niamps. 3.75+3.75 volts 3 amps., 3+3 volts b 
3 amps., 2+2 volts 3 amps.; 51 / 
QAVAGE'S Mains Transformers and Power Chokes 

are carefully and individually constructed Irmo 
' first class materials with an exceptionally generous 
' margin of safety. 
Q A VAGE'S, 146, Bishopsgate, London, E.C.2. 
I-7 'Phone: Bishopsgate 6098. [6808 

CABINETS. 
A RITMAFT Radio Cabinets: Britain's best value; , 

251, Vauxhall Bridge Road, S.W.1. `!". ' CA lowest prices con,istent with highest quality ; , 
illustrated list free front actuol manufacturers.—Art-

-- - - — - eract Go., 156, Cherry Orchard Rd., Croydon. 'Phone: I 
. (0040 OrnYdoll 1981 

The 
BIG GUN 
of the L.S.5.A. Brigade is the Model 
R.K. Output 360 volts at 65 ma. 
Complete with 2 "Philips 505" 
Valves. Rectifica- Price 
tion: Full wave. 
Tappings: 3 vari-
able and z fixed. 
L.T. (Raw A.C.) for the filaments of lour A.C. 
Valves can be supplied at an extra cost of 15 - 
and an additional outp -t of 5 25 v. can also be 
fitted for the filaments of up to three L.S 5.A 
Valves at a further supaleinemary rharit2 oit5 - 

£,13 : 15 : 

THE RADIELLE COMPANY LIMITED, 
18a, Haverstock Hill, Chalk Farm, N.W.3. 
(Pacing Chalk Mr ube Station.) Telephone: Hampstead 193 

Illustrated Catalogue W.W. 211 post free on request. 

Performance n Test isthe 

A transformer is known by the results it 
gives, that is why PILOT TRANSFORMERS 
are known and used the whole world over. 
They ensure perfect reception. 

METAL CASE. BAKELITE CASE. 
2 -I Ratio .' 0 ig 2 -I Ratio Iiii6 3k.i ,. j" er/ 314 „ A 

Also all lines manufactured by the Pilot 
Radio and Tube Corporation of New York. 

The Largest Manufacturers of Wireless Parts 
in the World. 

Write for Catalogues of Transformers, Filters and 
Chokes to :-

THOMAS A. ROWLEY, 
59, SKINNER LANE, BIRMINGHAM. 

Sole Agents for Great Britain and Ireland. 

Mention of " The Wireless IVorld, ' when writing to advertisers, will ensure prompt attention. A54 
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Cabinets.— Contd. 

"sIGnrS Cabinets.—Table models in solid oak and 
mahogany; from 11/6 to 71/, 

-%IGBY'S Cabinet,: fitted with Radion ot Resiston 
s' ebonite if required. 

Oubinets.—Pedestal model, with separate 
battery compartment; from 56h to £12. 

)16115:13 Cabinets Made to Customers' own Designs. 

Cabinets.—Write for new 16-page art 
• catalogue—P. Digby, 9, The Oval, Hackney Rd., 
2. 'Phone: Bishopsgate 6458. [0128 

RTCRAFT Radio Cabinets are Britain's Best 
L Value. [0313 

IABINETS, 161/2in.xn'sin.xllin., hand mahogany 
finished 7/6, unpolished 5/6; oral front, 107/sia. 

51,Yin., 6d. extra; baseboard, 6d.•, carriage free.—F. 
Ramsey, 63, Shaftesbury St., London, N.1. Clerk' 

well 7139. [6145 
RTCRAFT Radio Cabinets are Britain's Best 

Value. [0309 

'AY'S Cabinets, the greatest range of pedestal 
1. cabinets in the kingdom; original creative de. 
na at prices 50E, lower than elsewhere; quotation, 
sperm la by return; delivery at short notice guaran• 

id; niovint: coil, portable, battle, vignette, radio. 
tino, electric pink-ups, television, etc_.•. d illustrate 
Is free —il. Kay, Wireless Cabinet Manufacturer. 
null Pleasant ltd., London, K17. 'Phone: Wet-
smstew 1626. (6461 

RTCRAFT Radio Cabinets are Britain's Best 
L Value. [0310 

tIGUItin) (ink Cabinets, Milliard Orgoia. 15!-; Mul-
• lard Oreola Senior, 23/6; lintel:mines Three, 15/-; 
ad made and French polished, tubber feet; carriage 
:d; lists feee.—Gilbeit, Cabinet Maker. Swindon. 

[6477 
'IPTCRAFT Radio Cabinets are Britain's Best 
L 'Value. [0311 

rORNS fur Cabinets, portables, etc.; illustrated 
list.-31addison, 1, Chapel St.. Edgware ltd. 

[6142 
HPPLIERS of "The Wireless World" Cabinets.— 

Metal cabinets for 1930 Everyman Four, the new 
,o-mag Foe e, " Wireless World " Record Three (sup. 
•Iis of "The Wireless World " cabinets), and " Wire-

's World" kit sets, each compartment soldered and 
!.lrica,ly s, sled with brass gauze. 2 polished copper 
..iens fur S.G. valves, complete with oak base, carpi-
'', Jacobean finish.' terms, cash with order; priee 
!6; prices for any type of copper screening boxes or 
..ous on applicalion.—Rigby and Woolfenden, Sheet 
.tal Workers, 51ilview Rd., Rochdale. [6772 
[NEST American Types, astonishing value, socciat 
offer oak cabinets, hinged lid, baseboard, highly 

ished, take 6i i. panel; sample, carriage paid. POWERFIJL! Ironie discounts for quantities.—Mag-Itadio, 112. 
,ratone Lase, Birmingliam. [2665 

OUR-SPFAKER Cabinets, extraordinary offer, cal: CORRECTLY DESIGNED! 
Cabinets, handsoine fret front, highlY Polished. 

n. square. Gin. deep, finished moulding, take all HIGH FLUX DENSITY ! 
Mary units; sample, carriage paid, 6/6; trade ilis-

nts for quantities.—Mag-Radio, 112, Warst"ne BEAUTIFULLY FINISHED le, Birminglmm. [2666 

POCK. 

BAKER'S 
SUPER-POWER 
1930 MODEL. 

The Success 
of OLYMPIA 
cl MANCHESTER 
EXHIBITIONS! 

Manufactured as a complete Speaker 
under BAKER'S 

PATENT Nos. 314715 & 306692. 

POCH. 

POCK Cabinets for Moving Coll Speakers. 
[6023 

AK, mahogany. whitcwood cabinets and speakers, 
perfectly machined parts, all joints cut, ready 
ssemble; send postcard for list of over 70 R.T.A. 
itttro itons.-11mitlicrafts, Ltd., " Wood" Dept.. 
dinidon N.W.5. u4 
11:ID-SPEAKER Cabinets, genuine Amplion 
mahogany type A.C.9, height 1614in., baso 171Ain. 

as ,old complete for £7; our price for cold-
including fret front and carriage paid, 17/6 each. 
mites and Sons, 149. Chepstow ltd.. Newport, Mmi. 

(6828 
ETA I. fitted with oak baso and top, hand. 

somely finished: new Kilo-Mag and Record. 45/• 
; Kit cabinets, 35i-; metal part only 32/6 and 
respectively; see Coils section.—Stott, 63, Syke 
Rochdale. [6843 

COILS, TRANSFORMERS, ETC. 
00.111131 Deccmpling Resistances for "Wireless 
World " Circuits; 1/6 each, post fres—Cruces 
hers. St. Mary's Plate, Shrewsbury. [6232 

>0 Nag 
-OHMS Decoupling Resistances for New Kilo 

Four, foreign Listeners' Four, and all 
celoso World" circuits, hand made and tested in 
own weir-shops; improved model wound with Cott-
on wire, 1/6 each, post free—Groves Bros., St. 

Slacwsbury. 
Fact that Our Decoupling Resistances are raed 

In " Wireless World" eireints is a Proof of Their 
t; improved model now available—Chores Bros. 
.OVES BROS.' Decoupling, Hesist meets ure ob-
tainnble from Most Factors rind Dealers, but ft 
diffieulty send direct to above address. [6305 
30 Everyman Four Coils, complete as specified; 

50i- per set of 3.—Groves Bros., St. Mary's Place. 
embus,. [6824 

55 Advertisements for " The Wireless 

New heights in Moving Coil Speaker 
reproduction are reached by this latest 
development by Baker's .. Selhurst " 
Radio. Radio and Gramophone music 
and speech are reproduced with a 
realism that must be heard to be ap— 
preciated. The low notes of the organ 
are reproduced with amazing, depth 
without booming, and the high notes 
which have previously been lacking in 
Moving Coil Speakers are retained with 
a brilliancy of tone which is a revelation. 
The efficiency of this Speaker is 
definitely ahead of all. 
The best Speaker that money can 
buy. 

SEND TO-DAY FOR 
I FREE 36 PAGE BOOKLET, ; 
'"SOUND ADVICE." 

BAKERS 
`Setetwtee' 
gfflomm RADIO 

Offices: 
89, SELHURST ROAD, S. NORWOOD, S.E.25 

Works: 
42, CHERRY ORCHARD ROAD, E. CROYDON 

World" are 

Coils, Transformers, Etc.—Contd, 

SuimoNDs ItR05.-13e' coils, Record Three, 50/- 
pair; new four, 50fs set; foreign listeners 

tour, low, 30!-; long wave, 371.; screened grid Regional, 
40i-; Mullard 1,0.1'. dual range coils, 30/. pair; Bor- • 
elif standard roils, for new all-wave tour, standard four, 
A.C. Creo, Everyman tour, etc., 63/6 set of 4, with 
bases; the same soils for the lodestone series f'• Wire-
less Magazine"), 659 set of 4, with bases; Titan unit. 
15/-; deetitipling resistance,, 600 ohm, 1/6; 1,000 ohm, 
2/-; all " \Vireless World " and similar coils in regular 
Prodoction by the leading specialists; lists free; trade 
suppiied.—Sizumonds Bros., Shireland Rd., Smethwick, 
Tel.: Smothwick 751. POCH. [6314 E  
E POCH. 
EPOCH.—See the new range of Epoch A.C. main. 

poterannzformers. 

S
[6459 

ERIES Wave Trap, cuts out stations without a4ters-
tion to set; 6/..—Griggs, 193, Northwold t6R7d94. 

Clapton, London. 

M 1ERRANTI Transformer. A.F-3, 17/6; A.F.4. 11/-• 
lond-,peaker. 14in. mahogany flair, 27/6.-70. 

Headstone Rd., Harrow. [6799 

FACTOUY te. User—Save good money on your coils; 
new Kilo Mag coils, 30/- the set: Record Ill 

coils, 30/- the set; kit coils, 40/-, with switches fitted; 
foreign Listener's Four, 40/. set of 6; screened grid 
regional, 28/- pair; Everyman Four, 19/. pair; Every-
man interehangeable plug-in, 4 roils and 2 bases. 42/-; 
guara m eed firs; class goods; 7 days' approval against 
eash; if not satisfied your money returned in lull.— 
The New Firm, Whitmore Wireless, hawk 32, sape 
Hill, smethwick. 

]JEWKile-Mag Coils, as specified, 27/6 set; im6e8t4a51 
.1.1 cabinets, 45/-.—Stott. 
Mel:CORD III Coils, 29/6; decoupling resistances, 1/3 
-8-1/n each; trade supplied.—Stol t. 

FOREIGN Listener's Four Coils, full set, 37/6; 
screening boxes, 19/- set.—Stott. KIT Set Coils, wired to switches, 37/6 ; metal cabi-
nets, 35/-; see Components section.—Stott. 

" "SXTIRELESS WORLD," all special parts supplied; 
rr send your requirements.—Stott, 63, Syke ltd., 

Rochdale. [6842 

DYNAMOS, ETC. 
E poca 
Emew—A dynamo is not required for the new 

models Epoch moving coil speakers. [6025 
-]1K-1, Anode Converter, 12 to 300 volts, suit new 
+1Xls Pentode valves; £6.—K Somers, Mt. Charles, Corn-
wall. [6723 

DYNA310 and Switchboard.—Magnificent 16-20-volt 
app. 10 amp., totally enclosed, modern shunt-

wound, hall-hearing type chargilig and lighting 
dynamo, perfect condition throughout, generates in-
stantly, titled with slide rails and pulley, will light 
welve 11 candle-power lamps eomfori ably, light your 

villa, or charge your wireless accumulators, or car 
batteries; including also very neat iicitchboard, fitted 
with Ampere meter, main switch, double fusee, and 
automatic, magnetic charging eut-out, great sacrifice, 
£3119/6 dynamo and switchboard; the dynamo alone 
most %yell over £10/10 and is good as new, very rate 
bargain indeed.—Universal Motor Co., St. James Rd ..0., 
Derby. 

GRAMOPHONE PICK.UPS, ETC, 

C01.111%1111A Gramophone, £3/15 model, bought 
December, 1928, used few times only since; also 

5 good 10in, records, absolutely perfect; lot £2/5.— 
Elliott, 71, Salisbury Road, High Barnet, [6554 

RATDIO Pick-ups for Perfect Reproduction, Pura> 
111, toed; speeial introductory offer, 12/6,• postage 3d. 
—Rayelio Supplies, 23, ThrunscOe Cleethorpes. [6697 

EXPONENTTAL Horns for Cabinet Gramophones 
and Wireless, metal and wood; list.—Maddison, 

1, Chapel St., Marylebono, N.W.1. 
E POCH. (6141 

prOCIL—For gramophone pick-ups. Epoch moving 
coil speakers; no mains or batteries required. 

[6026 BURNDEPT 1929 Pick-cup,unused, in makers' box, 
10/-; Kuslia balanced tone arm, 6/6, or 15/. both. 

—Leaver, Agra, Worplesdon Rd., Guildford. [6791 

BLIM SPOT Pick-up and Arm, new; 25/..—Mort. 
-5—s lock, 17, River Aven St., Liverpool. 77 

GAltRARD Motors, complete with all fittings; to 
Play 5 records, 40/-; to play 3 records, 28 /-; to 

play 2 records, 22/-; carriage paid.-138, High St.i8E.18. 
81 

LOU D•SPEA hER S. 

COIT. Drive Speakers, Goodman's; call any date 
between 12.30 p.m. and 1.30 p.m. during the 

City luncheon hour, and hear ;my of our products 
demon•itrated.—Goodman's 27, Farrington St., E.C.4. 

10091 

only accepted from firms we believe to be 1horoughly rehable. 



40 ADVERTISEMENTS. THE WIRELESS WORLD OCTOBER 23RD, 792 
1.1M•la 

Olympia has spoken— 

Manchester has confirmed that 

EPOCH 
NEW MODEL 99 
MOVING COIL SPEAKER 

h the most perfect speaker over put on the market. 

Send for new I6-page catalogue of this and 
many other models, suitable for all requirements. 

EPOCH RADIO MANUFACTURING CO.Ltd., 
3 Farringdon Avenue .*. E.C.4 

'Phones :CENTRAL 1971/2 

" THE 1930 
EVERYMAN 
FOUR 

Loud.speakers.—Contd. 

Et P0011 Steals Another March in Moving Coil Design! 

EPOCII-The latest marvel, model 991 

di 'iOr. iTb susp ensions speaker re entirely; y h; apes ttiseseliusedall 'ecir:Ittrdiiens. 
pOn g. 

E POCH. No more suspension resonance! 

E l'es.7  No more atmospheric or temperature varia 

EPOCH. 

ILIPOCII.-No more trouble due to leather, rubber, or 
.1-:a other substance tightening up or slackening. 
according to weather. 

ye room-The last little kink of the model 66 curve 
LA definitely II:Melted out I 

POCII.-All other moving coil speakers are left miles 
behind by this revolutionary invention. 

.1;1 POOH Model 99P.M. Establishes a New Slogan; 
-I-A no moil's or accumulator, and no diaphragm sine 

nsion either. 

Broom.. 

141 POOH-Bat that is not all. 

EPOOIL-The new man-in-the-street model, model 22. 

'UPI:WM.-It is American or Continental in outward 
uppemance only. 

EPOCR.-lu performance? Oh Baby I 

LIP0011.-Price £3/7/6; D.C. mains or accumulator. 

1.0rOCH.-When you base seen and heard it you will 
.U.1 be proud of your country. 

E rOoctieH.o-Zo,itaitohno:ebliuelleate iesnonujihaaehievement for 

; VIA:mi.-Dew  about a very reasonably prieed 
permanent magnet moving coil speaker? Epoch 

l.cre triumphs again ! 
/ ',Om—Price £414, but mado of 35Y cobalt steel-
6-4 the dearest steel in the world. 
1.?P0C1.1.-Quitlity of reproduction? Epoch I sensi-
J-4 tivity? knocks spots oil While armatures!; 
tower? all you can stand!; permanency? 100 pears ut 
more I 
1...e POOH-Have you come away from " talkies" sick 
me...ito? death over the reproduction of speech un 

usio d 17POCII.-Then hear the new cinema model; you win 
J-À feel like writing immediately to your loyal cinema 
manager. 
E P0011.-Energised from a small 2-volt accumulator. 

✓ilPOCH.-The most powerful speaker in the World. 
1_1 
lePOCH.-20 times as sensitive as an ordinary moving 
1-4 . coil speaker for the same input 

POOH.-Creuted a great sensation at Olympia. 

POCII.-The management had to regulate our <le-
e nunIstra lions to give the Band and other exhibitors 
a rhittice to be heard. 

POC11.-No I That is not all' 

1.;IPOCF1.-1Ipoch model 66, the famous speaker that 
has made perfect reproduction a reality and not 

it saleman's phrase l further ingeote& 
T.-49 POOIL-The first speaker to give absolutely realistic 
1...1 reproduction of speech. without drumming. 
7.41P0011.-Now supplied in additional types, includiug 
6-..r public models. 

EPC:WM-If you will search the whole world we 
doubt if you will rind one user who will not fullY 

support our every claim for this Epoch making speaket. 
hate received hundred of unsolicited 

estimou bils. 
Cif Model 66P.M. is the most talked-of Speaker 

7 (i )n scientific circles. 
"VP0C11.-No mains and no accumulator, in fact 

11 .1.:1 non-energised, but more sensitive and powerful 
. titan heavily energised electro magnet models. 

Cabinet, as specified in " Wireless World" 
Oct. 16, made to exact design of " Wireless 
World " and supplied in various wood finishes. 

OAK BASE—Jacobean Finish 57/6 
MAHOGANY BASE—Mahogany Finish RR/. 

Also suitable for the Sea "ICILONAG 4" and "W.W. RECORD III:, 
These Cabinets are made by experts and are thoroughly 

electrically sealed. 

KIT-SET Metal Cabinet 54/-

Every description of Wireless Cabinet supplied. 
Screening Boxes, Eliminator Cases, etc. 

Send Direct to 
RUGBY & INOOLFENDEN 

55,0 TIdal Woritws, 
Milnrovir Road, ROCHDALE. 'Phone 2948 

• POOH Model 55. the new heavy model; selling for 
_AA 6716, greatei4 salute for money in its class. 

W OCIL-Model Junior, 501.; a small moving coil 
speaker that we do not brag about, but 50/-I 

E N:MM.-New cabinet models. 

E POOH.-New booklet W.8.2 now ready. 

✓POOIL-16 concentrated pages of interesting farts, 
£.-1 free from salesman's talk. 

E 
EPOCIL-Dealers are invited to send for show cards. 

1.41POCII RADIO MANUFACTURING Co., Ltd., are 
L:d the manufacturers. City Office and Service Sta-
tion, 3, Farringdon Avenue ¡Ludgate Circus end), E.C.4. 
'Phone, Central 1971 (2 linee) Private Branch Ex-
r hang° [6460 

POOH.-Send for your copy to-day. 

EASIEST TO 
ERECT 

a 

_ÉC.P. STEEL MAS 
ft. STEEL MAST. tapering 

Midlands 2/6; Elsewhere 3/6. 1 0 
to 1", Carriage: London 1/6; 

Weighs 28 lbs. 

30 h. aedrc:ig2/!.}-rvitiodlal:às ;'-r;tielesee: 12 where 4/-. 'Weighs 36 lbs. 

2,4 ft. Tapering Ir to I". 
London 2/- • Midlands 3/-; Else-

Carriage 15/ where 4/, 'Weighs 40 lbs. 

40 ft. arrjr2rdi'diLs3?erkee. 24 
where 4/6. Weighs 50 iba, A 
super mast. 

These Steel Masts are offered direct front facto 
to user. Order now and save dealers' an 
merchants' profits. 

Outfit includes complete equipment, viz.: Be 
Biitish Steel Tubes in sections, Mast Ring 
ample galvanised Stay Wire cut to convence 
lengths, Pulley, Cleat, solid Metal Foot Rest an 
strong galvanised Stay Fasteners. Our mas 
are stayed at 4 ground points (not 3), which en 
sures permanent stability. 

Accessoriei: Best MANILA Rope Halyards (will no 
rot). 60 ft., 1/6: 100 ft., 2¡6. Special Anti-rust Pain 
(sufficient for one mast). I /6. Coppered Earthing Tube 
1/9. C.P. Special Aerial has 14 strands of No. 2i 
gauge enamelled high conductivity pure copper u ire 
IOC! ft.. 3/9. 

Money refunded if upon examination you are no 
completely satisfied and return the mast witbir 
7 days. 

C. P. MAST CO., 
48, High Street, Penge, S.E.20 

"TONE SUPERB." 
Floating Cone Chassis, Complete in Cabinet 

The " TONE SUPERI3" chassis, which is supplbd 
complete, fitted into an attractive 17 inch fig ired oak 
cabinet, with moulded top and 'base, hand french 
pdished, is the only chassis which will reproduce 
speech and instrumental broadcast without any 
sign of metallic chatter, which is cominc.n in all 
t, atol frame chassis. Any colic unit can be fitted in 
two minutes. To hear the " Bass " on the "TONE 
SUPERB" is a revelation. 

Price of chassis and cabinet, 27/6 
Box and carriage, 2/6. 

WARRICK RADIO, IIORNCHUROD, ESSEX 
'Phone: lId,. 230. 

BOOKS on WIRELESS 
Write for complete list to 

ILIFFE & SONS LTD., 
Dorset House, Tudor St., Loudon, E.C.4. 

jlenlion 01 " The Wireless World." when writing to advertisers, will ensure Prompt attention. A56 
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Loud -speakers.—Contd. 

rip You ere in London Call and See Goodman's 
▪ Coil Dr•ve and Reed Units before purchasing else-
rhere.—Eloodniun's, 27, Farringdon St, E.c.a. loose 
A lISOEuTELY Unsolicited Appreciations Testify to 
"3- Gm 1,elltito Sul:cll.:ay of tluodman's Produets!! 
rille` the P.G.3 Double Acting 4-polo Balanced Heed 
L• Unit (25/- type), W.B., Old Trafford, Manchester, 
suie' Yen certainly merit congratulations on 
lacing the l.0.3 on the market. At the lost Man-
hester Exhibitien it came under the notice of my 
tiettilà and self, and theme was nothing at thut Ea-
Libitum which excelled the P.G.3. 

F.S., Lewisham, writes: Upon test this is a very 
fine slit. Although I have tried several, for 

;miry of tone rind faithful reproduction over the 
;hole musket range, it is better than them :ill. I 
pour:IWO° you upon the production of a unit which 
omits a dednite advance in the efficiency ot the tame 
beaker unit. 
L.D.C.. Doncaster, writes: They are without equal. 

rlOODMAN'S Cone Chassis Assemblies, the eones 
Or fitted to which are unique, by reason of Good' 
tan's exclusive doping processes, can be fitted with 
Lny cone unit, in 2 minutes; new model. 12/6; ea-
inelastic fiers write; 

Phonstead, writes: The cone chassis is work-
, ing splendidly. It is quite capable o handling 
he full output of my Everyman Four, and its response 
o faint s'enals and purity of reproduction tire far 
• advance of anything in cone speakers I have pre: 
ion sly elite flied. 

.Wendover, writes: It may interest tyou to 
Ç . know that I am using a Goodman's chassis, and 
iversone marvels at the reproduetion 
rLLPSTRATED Liste Post Free from Goodman's, 27, 
L ni /dell St., London, E.C.4. [0066 
LA. Radiolux, 5 guinea Oak Speaker, recently 
11. os,•rhaults1 by inakers.—Offers to Green, Radio 
tr.:psych Station. 51ough. 16761 

"TOR NS of All Descriptions for Loud Speakers and 
Granriplione Units.-1I. hfaddison, manufae, 

dyer of toe Aliwoodorn, 1, Chapel St., Paddington. 
i.W.1. [6143 

a-
MPLION Cone Cabinet, practically new. cost £3, 

L 37/6; Mere dilating cone and chassis, new, 7/6. 
i-Boinfgrd, Post Office Aveline, Southport. [6732 

A MPLION Lion Speaker, type 1.0.41, in Amplion 
'a- oak iabittet, as new; £6.-12. Southern Rd., east 

(6765 

ICIERMANENT Magnet Moving Coil Speaker, feet 
L £9/1 ). equal to new; £5110.—Houghton, 54, 
'lextindra Wellingboiough. [6751 

'IONS Speaker, 25/-; cabinet type speaker, £2, 
bartrain.—Wardle, 19, Foxley Gardens, Parley, Sur-

57. 

-1.31 A ssm AN. Grossman. Grossman. 
..71 
-1 EN!) for Oar New Booklet en Moving Coil Loud. 
) speakers. 16 pages, mend interesting circuits; 
hilt this booklet deals with Grossman speakers, it 
so gives truthful notes on musing coil loud-speedrere 
y general. 

4011E1, 1/0.6, for 4-8-solt accumulators; 97/6. 

11.0.100, for 90420 volt D.C. mains; 97/6. 
401:EL D.0.200, for 200-230 volt D.C. mains; 9716. 
401.3L A.0.6. for 220 volt A.C. mains only; £815. 
▪ RASSMAN-LYONS Universal A.C.613, for any A.O. 
X 10:10/8 from 110 volt to 250 volts, 40400 cycles; 
8,15. 

k Li. Illese Grasssman Dynamic Speakers are Held 
• ut Ample Stock; no waiting; send for oar 16-page 
nstratee descriptive book on moving coil loud-speakers. 
Claude Lyons, Ltd., Radio House, 76, Old Hall St.. 
verpuol (6738a 

>AKER, Selhurst M.O. Speaker, 6-v. H.R.; 45/-.--
• Owen, " Wespelaer," Quinton ltd., Coventry. 

(6788 
‘OUBLE Linen Diaphragm Loud-speaker. £3/12/6; 
e cabinet cone loud-speaker, 3 guineas: cone 
'raker, 30/-.—Marchant, Oscar Rd., Broadstairs. 

[6781 

>ROWS Vee Unit, cone and chassis, new, 34/-: 
• Amplion Ttarlioin.. type A.R.10, perfect, 35/-,-- 
ire 3563, c/o The !Virden W orld. [6835 

;TEBSON Moving Coil Speaker for D.C. Maio, 200-
✓ 230 volts; £3/5.-196, Parebrother St., Grimsby. 

[68.07 
MPL1ON Lion Chassis, 1.14, as new; £4, or nearest. 
L —Swindin, 50, First Avenue, East Dene, Itother. 
m. [6805 

IMPLUS Components and Lion Power Speaker; 
£4/10.—Write F. Caddick, 15, Stanley Park Rd., 

allington, Surrey. [6797 

%0  You Know that the A.O. Grossman Moving Coil 
• Loud-strati:ors Contain a Special 2000 mid. 00m1-
ser? Thia entirely eliminates the last traces of A.C. 
:urn "; .5a far as we are aware no other A.O. dynamic 
taker is fitting this all-essential part as standard; the 
0.-Grussman sells for only £8/5 (220-30 volts, 40-60 
;les mains only); special model. model A.0.-S, for all 
mer voilages and periodieitice.—Clande Lyons, Ltd., 
. Old Hall St.. Liverpool. [6738 

BE A MAINS 
CONSTRUCTOR 
A new and fascinating development foc 
the radio hone constructor is provided 
by building mains units and receivers. 
It is important that only the best com-
ponents are used and thoroughly reliable 
units employed. Full information sent 
on application to us, or supplied by your 

radio dealer. 

Climax Auto-bat Transformer Type H.1..(i.1— 
for }LT., L."1'. and G.B. supply, when 
using metal rectifiers and indirectly 
heated mains valves. A first class 
product with first class performance at 
a popular price - - - - 32/6 

0 

1. 1111 
111!ji 

Climax Auto-bat Tranforrner 'type H.50— 
for H.T. supply units using metal rectifier. 
Output up to 180 volts, and up to 50 milli-
amperes. Remarkable value. Price 17/6 

The Climax Capital Choke 
torms an extremely 

IIlIIII) r— — for eliminating, the ripple 
efficient smoothing choke 

41:1 
in H.T. supply for A.C. 
or D.C. mains. Winding 

u' eavEs  
-545. 1/9!!!L:-c Current carrvingcapacity 

resistance too ohms. 

.5o milliamperes. Induct-
ance 12-20 henries. iireatee.' 
ir:' s. 

Climax Potential Divider for voltage tappings in 
mains receivers and units. Ten Tappings. Wire 
wound. Bakelite bobbin. The most popular mains 
component yet detigned. - - - - Price 5/— 

A YEAR AHEAD 
Ask your Dealer for our leaflet " rho Main, 

Construclri.." 

CLIMAX RADIO ELECTRIC, 
inirrED 

Haverstock Works, Parkhill Road, Hampstead, 
London, N.W.3. 

Telephone: Primrose Hill 117r-a. 

Loud ‘speakers.—Contd. 

A 

E 
R, 
SELHURST Radio Moving Coil Lond-rpeakers were 

acclaimed by all those who. visited the Olympia 
as the most realistic reproducers in the exhibition; 
the ampli;iers used for the demonstratiuns ernisi.ted 
of 2 valves only, sure proof of exceptional efficiency; 
order now on 14 days approval, you will be imme-
diately convinced; a new 36-page borfklet, "Sound 
Advice." is yours for the asking; a postcard will do: 
call at our works at Croydon, we are always open. 

E 
L' 
H 
U 

THE Judgment of Olympia.- There is no doubt that 
our 1930 super power moving coil speaker proved 

its superiority in every way by actual demon.tration, 
results defimtely proved by actual listening on the 
spot; it lias no rival for unmatched power and purity 
of tone without the need for an elaborate amplifier; 
our new 36-pap booklet will interest you; write now 
for your copy. 

D 

ØRDERS are Pouring in frein all Parts of the 
country, and from our tozents abroad, for the 

POW 1930 super power speaker:,- the reason i$ simple 
—Bakers concentrate on the things that really matter. 
i.e., high flux density, large number of ampere turns. 
correct design. matehet !nosing coil, etc.. etc.; we 
nsk all music lovers to obtain this speaker on 14 
days' approval for comparative test against aoy other 
rn,ke. regardless of price. the result will be a further 
addition to our legion ol satisfied users. 

o 
V 

N 
GET a Bakers Moving Coil Loud-speaker and you 

will be amazed at its remarkable efficiency COW' 
blued with perfect quality of reproduction: whether 
used for the cinema, the restaurant, public address 
equipment or the borne Baker's moving coil speakers 
are supremo for realistic reproduction; remember 
Bakers were the first firm in Ibis country to manu-
facture high grade moving coil speakers of the floating 
cone type; write now for the new free booklet, 
" Sound Advice." it will help you to decide. 

o 
LOW to High Notes are reproduced with a tone 

quality of an entirely new order, and with a-
range covering the entire musical scale; directly you 
hear a Bakers moving coil larid-speaker you are im-
pressed by the brilliance of reproduction and natural 
torte; whether reproducing speech or music Bakers 
speakers are supreme; call at our works at Croydon, 
we are always open 

S 

E 
A 

E 

QEND to Bakers, the pioneer British manufacturers 
k7 of high grade mein.; coil speakers, and you will 
not be diiiappernted. BAKERS SELHURST RADIO* 89. Selliorst Rd., 

South Nornood, S.E.25, Tel.: Croydon 1618. 
ALL at our Works at Croydon, they are always 
open.-42. Cherry Orchard ltd., East Croydon 

115 minutes non-stop from Victoria or London 
Bridge). [0231 

s.t7 Advertisements for " The Wireless World are only accepted Irons inns um believe to be thoroughly reliable. 
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Shears. worth. 
Have you learnt how a Standard Permanent Wet 
H.T. Battery can save you pounds ? It gives a 
full-bodied flow of current that lasts for an 
amazing period-12 months or more, because this 
wonder battery is self-regenerative. THEN— 
YOU CAN RECHARGE IT simply, easily and at 
low cost at home with the new 
Cartridge Sacs (Sac, Zinc and 
Insulation in one). Just slip 
cartridge into jar, add fluid, 
press home cork—that's alit 
The battery 
will then 
register its 
original vol-
tage. 'Think , 
what this i' 
means to you! 

CABINETS. 
In Oak or Ma- - 
hogany, sup- I :III au. shekel 

plied to hold 11,1 Itn(forfx 

batteries. Wel' Slam. Corr' 
designed and Ni011.1, *Pill all 
finished to take any number of cells it".!,10 
and also forms stand for set. Oak LI',";:; a. 
from £2.9.6. Mahogany from £3.0.0. 
Purchase it ready tor use. last add chemical. Lasts for 12 months 
memos.) Recharge at hOroe. 
SPECIAL OFFER. No. 3 Cartridge Model Bat-
tery, 96 volts (16 milliamps capacity). Comprises 
two trays of 32 cells each, with lid and necessary 
electrolyte chemical. Cash £2.13.10, or 9,5 down 
and 15 monthly payments of 9/5. 

The Standard Wet Battery Company 
(Dept. W.W.), 84/188. SHAFTESBURY 

AVENUE, LONDON, W.C.2. 

M. B. 

TRANSFERS 
2or marking 'Wireless 
Sets and Components 

Seld i,‘ 1, 11 , ih Allen S 

The British Transfer Printing Co., Ltd., 
Quinton Road. Coventry, 

Loud -speakers.— Contd. 
G RASSMA_N. Glassman. Gunman. 

rirm Name to Know in Relation to Moving Coil 
Loud-speakers; come (pal hear these remarkable 

lend-sp,akers at our Stand, No. 95, New 11111, Mouches-
tor Radio Exhibition, City Hall, Heausgate. M'anchester, 
Dettilier 16 to 2111, inclusive.-Claude Lyme, Ltd., 76, 
()Id Hall St.. Liverpool. [6739 

TOUR Old Loud-speaker Taken in Part Payment 
for the Latest. Type; see our advert. under column 

Reeeivers for Sale. -Scientific Development Co., 51, 
Figliergate, Preston. [0227 

1:4 POCII. 

E pocli. 
F rom. 
'117 POCH hy Deferred Payments. 
1 

POCH. 
EJ 
EPOCFT.-Any responsible householder can obtain 

any type Epoch moving coil speaker by easy 
terms; no references, no interest. -Particulars balm 
tir. laserson, 110, Cannon St., E.C.4. [5518 

•\\/ 7 is the Webson B.S.7 Moving Coil Loud-
speaker used as a standard in the principal 

ta)0antories in the wireless trade? 
W IIV is the Webson B.8.7 Moving Coil Loud-

speaker used by manufacturers of high grade 
, ram., gramophone sets BECAUHE the Webson 13.5.7 is designed and made 
1.? for the use of musket critics to whom only the 
linest possible reproduction is good enough. 
I AVE von heard a Webson Moving Coil Speaker? 
&J. If net, to do so will be a revelation. 
QENI) for Personal Broadcasts, post free, Iron) Star 
i-.7 Engineering. Didabury, Manchester. 'Phone: 
Iiirisbury 1785. 1.6698 

TRANSMITTERS. 

84 

DONA FIDE TRADERS' GUIDE. 

Send for our comprehensive Illustrated List. 

QUICK SERVICE. QUICK SERVICE. 

THE QUALITY HOUSE. 
PERSEUS MFG. CO., LTD. (Dept. wAy.). 
BRANS".CONE RD. BURTON-ON-TRENT. 

• 

Metre Crystal; 17!-: controls 10 watts without 
reaction.-Smith, Bryn Rodyn, Colwyn Bay. 

• [6766 

EASY TERMS 

VALVES. 

AMPT.IFIER Valve.-11 your require power you Mtn-
not do better than one of these:- 

FILAMENT Volts 6. plato volts 400 (maximum). I 
grid bias 84 volts (approx.), impedance 800 • 

ohms., amplifient ion factor 3.8. mutual conductance 
4.35 mite/volts; mire iC5/10; see arto-le " The Wire-
Psi, World." 24th July, 1929. then send to North 
londrin Valve CO.. Ltd., 22',i2, Cazentwe Rd., Stoke 
Newington. London. N.16. [6764 

COSSOR ag. Valve (Original Horizontal Type), with 
screen. coils and holders, eatable for 11.F. unit; 

21'e-W. B., 114. Hatnbalt Rd., Clapham. London. 
H.W.4. [6769 

ONE Osram U5 Valve, unused; one Osrarn 6-volt 
5625 valve, unused; one ditto, little used; will 

arll singly or lot; offers.-Box 3568. eto The Wireteur 
ll'or Id. (6844 

COMPONENTS, ETC., FOR SALE. 

EL,,I,.f.\,;,Gp-el .rEt Ea ni e sh ° a,Fittingsyhoairnee.,(1.e.si,gtritie, (cit. el,(1) give 

catalogue post free.-Belling and Lee, Ltd., Queenswav 
Works, Ponders End, Middlesex. [0018 

M ETERS. Meters. Manama. and ampmeters. 
rainwater] and shunts provided, volt melero filled 

with resistance3 for higher ranges, send meters for 
t-tintates.-Cliester Bros., 244, Holston Lane, London, 
E.8. [5240 

'ILIGIITIM Used Pick-um Celestion, 50/-•, Philips. 
30/-; 30/-; Igranir. 20/-; c.r..c.. 20/-: 

lone arm, 20 /-: Brown mocroplinne amplifier for crystal 
set. 30/-; Magnavox moving coil speaker, £5.-Jaines 
scolt. and Co., Radio Engineers, Dunfermline. [0321 

600- OHMS Dec.:cooling Resistances; see advt. 
under Coils. - Groves Brothers (Manufac-

I «rent. [6306 

W7ESTON Model 301, millinnunoters, ammeters, and 
VT voltmeters, ranges from 15 inilliamos, 21/- each; 

Port:albs 3-ranse instruments, in oak case, 5in., aenle 
0.5 millianips. and 12440 volts, 45/-: bot-wire lire-
Meters, 0-1 amp.. 4I-; 0-0.5 amp., 3!-: instrument 
repairs and alterations of every description; any ilern 
7 dins approval against Nish. -The Viet,, Electrical 
Co.. 47. High St.. Battersea, S.W.H. Bytahlodiod 
1910. [6175 

1)OTENTI AI, Dividers, 10,000, 15.000, 20,000. 
25.000. and 30.000 ohms, 5 variable tappings; 

2, • cach.-Below. 

PPOTEMIAL Dividers, heavy duty, wire wound, 
000 ohms, 7 tappings; 6/6.-Below. 

CloN1/ENSERS, 2 mid.. 2/6: 4 mfd.. 4/6; guarati-
v teed: legte I 500 voits.-Below. 
rillOKEN 11..F.).-Clinke coils, excellent for smooth. 
'..1 Mg up 10 20 milliampg, 2/-; special heavy duty 
ehokes for 100 and 200 minimal's at 8/6 and 18/. re• 
spec-Lively; any article on approval against eash.-
Huggins. Radio Engineer, Clacton-on-Sea. (5030 

We SPECIALISE in the supply of al 
Good Quality Radio Sets, Components 
and Accessories on Easy Terms. We can 
give you ()Melon tservice and our terms are 
low. We can recommend the following 

1930 3-VALVE A.C. COSSOR KIT, 20/. 
with order and ex payments ol 

1930 2-VALVE A.C. COSSOR KIT, 15/-
with order and so payments of 19)6. 

NEW OSRAM MUSIC MAGNET, a very 
fine receiver, including Cabinet and 
Valves, 10/- with order and so payments 
of 19,6. 

NEW MULLARD ORGOLO KIT, 7/11 with 
order and ii payments of Mk Valves 
extra. 

EKCO IV.20 A.C. ELIMINATOR, suitable 
for above receivers, 7/6 with order and re 
payments of 8,/6. 

BROWN "V" UNIT AND CHASSIS, 
fitted into our own high-grade Cabinet 
equal to most expensive speaker, except 
moving coil, 8/. with order and rz pay-
ments of 5/3. 

No postage or packing charges. Sand 
us your list of requirements and • 
quotation will be sent by return. 

LONDON RADIO SUPPLY CO., 
11, Oat Lane, Noble St., London, E.C.2. 

JJtone : A'A TJONAL se7.• 

NEW 

PUBLIC ADDRESS 
and Broadcasting 

MICROPHONE 
Tim Ideal Instrument for addressing an Audience 
through Louesp aber tvia Wireless Set or Valve Ampii-
ter , rod tcr relaying Speech or Musical Entertainment 

to any distance. 
Powertul Loudspeaker Reproduction with perfect Purity 

Itighlysensitiveldicrophone,miarantn, 
pints di-din-Gan or iniuroplInnIe 

ioscltIll el7 .dlent liackgromid; far ,uperiur t11 

ordiriary Microphone Transmitters; for coo 
with Valve Amplifier or ValveSet (through lead.: 
of uramophone tick-imp if desired) at Opts-air 
Meetings, ill CifIC111.1, Theatre, nr Concert 'fall. 
Operates from Volt tapping of L.P. A uninni• 
lui or,tl, ru,irrhu M icrophone Transfonner. 'orront 
romuniptien pm-tenth Ampere. Vrovidoilivith 
t let tlui, sound collector :lad !I it. .ILne. Ling 
curd, and Mimi lm rubber-cord susla.mlon 
nickel-plated frame, on pedestal, 11 in. hi:s1.1; fur 
canting 1/11 Speaker's PilltfOrill. jll 
?Writ, on top of Carrier& Stand; or 2 " 
for s.poneion from eellhne. . 

- 

(Microphone without Pedestal : 1 5/6) 
The above Microphone is rendered Directional 

by attaching the Sound Collector. 

MICROPHONE TRANSFORMER, 

e liecial design la obtain best possible results from ttnsItive alicrophonea when coreneud 
to hich-rosistanat'phonee,Loudspeaker.Valva 
Set, or Valve Amplifier: Sent Tra.iornier 
made for claw :Spunk with anionic', ni niulre• 
Lion ',perch and music Ira nsinission, Public 

A. el, icropliones, etc.: Prim. et Soc. tormluale fitted : full 
direelions for us- of Microphone and die, lots of unmet:. e 

free. flue, I- lye' in. pod. - - • • 

FREDK. ADOLPH, Actual Maker, 'PHONE: 
27, Fitzroy Street, London, W.1. Nfugetnn 8329 

illentron °I " The Wireless World," when writing to advertisers, will ensure prompt attention. A58 
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Components, Etc., for Sale.-Contd. 

DECOLTPLING Resistances Manufactured by Groves 
Brothers are specified in " Wireless World" 

('treuil .-Sec adroit; under Coils. 

DErc , NO Resistances are Necessary to get the 
full amplification from screened grid valves; see 

sue adverts under Coils.-Groves Brothers. 

Ite•istances are Necessary in all 
screened grid receivers-See Groves Brothers• 

adverts under Coils. 

DCCOUPIANC Itesistances in the New Kilo-Mag 
Four and Foreign Listeners Four were mauttiat. 

Lured by Cl'OVCS Brut hers. 
DECOUPL1NG Resistaimes.-Improved Constanton 

ire wound are 1/6. post. free. from Groves 
Brothers. [6577 

BAKER'S Selliurst 6v, fearnp. Vloving Coil Loud-
11-1, speaker, unassembled: Ferranti 0.P.4(1 trans-
ia•inur ; McMichael Supersonic 5-valve unit, complete 
tint le batteries uneharged, 1).11.(1.. 

C.Z.d.3; 2 Osmio 8625 valves; all above 
trticles brand new, must be sold; what, uffers?-.Bo 
5406, Cío The Wireless World. [6592 

BLUE Spot Phonograph Pick-up, stand model, with 
volume control, 3 () ; 2 P..51.4. 1 e.51. 3A. 

,'Its. 6/- each..-Box 3494, cío The Wireless troth!. 
(073 

COSSOR 8.0.210. n.c.4to. Mullacd P. 51 .3. 2 1'. 51 .4, 
Marconi D.E.11.410, 3 S.M. dials, Keystone S.C. 

ihoke, Climax choke, Permitoore anti ILL. trait, 
:omen. must sell.-Box 3483, cío The ll'ireless World. 

[6723 
KEW A.C./S, 17/6; P.31.24, 13/6; also P625, S.P. 
1-1 61011, COSFOr 610 1.1.1"., at half price; Goodnian 

a:•mature unit, 10/-; Henybeard mains trans-
'moan ,. 200-240 A.C.. 916.7.-Wrench, "Camelot," ltei-
:ate Rd., Ewell, Epson'. (6763 
:n.C. Mains Motor Charger, Input 200v., output 0-9 

volts 30 watts, £2; large coUapdble 3ft. frame 
man tappings. 50:-.-Box 3513, tio Tite Wireless 
World [6746 

Q. G. BROWN'S 1,000 ohm curer sensitive )'.Q.. power 
sirsiker Unit, in perfect condition. £5110; 51t. 6in. 

txponential horn and folding tripod stand, 10 
mit above, £1/10, splendid combination for dance ball 

dernomtration; pair matched L.S.5 valves, almost 
zee., 12!6 'null; portahlo set. accumulator, 20 
)mp. autual, 12/6; Iabeell sillier pink-up, new, 816; 
$-30 Floury L.P. chokes, stand 100 111.a. at 240 volts, 
716 Cant, all split new and perfeet; above goods sent 
co.d, if desired; further particulars send etamp.-
'„i'raser, 5, Attadalo Rd., Inverness. [6736 

VOUR Old Components Taken in Part Payment 
for Latest Type; see our advert. In column 

ter 'm'es for Sale.-Scientiflc Development Co.. 51. 
•••isltergate, Preston. [0228 

.E poull. 
E POCH for Best Resulte. 

POCH for Best Results. E 
E 
E POCH Moving Coil Speakers. 

E POCH. 
E POCH Trickle Chargers. 

E pocii. 
EPOCH Mains Transformers, 

EPOCH. 
EPOCH Chokes. 
- POCII. 
-à 
SIPOCIi. Scratch Filters, etc. 

7,1P0C11. 

-411.0(JIL-New City Address, 3, FarrIngdoo Av.. List. 
.4 gate Circus, E.C.4. 'Phone; Central 1971 (2 
nos). Private Branch Exchange. 16027 

"IESITINE Western Electric 2-valve Amplifiers, all 
X complete, ready for working, less valves, each 
nplifier contains 3 transformers worth £3 cach, one 
which is tapped with volume control switch on 

inri; now is your chance; £1 each, carriage paid.-
aghes ancl Sons, 149, Chepstow Rd., Newport, M10181. 

627 

929 Components, slightly used, all as new.-A.F.5. 
- 15/-; 111.-Varloy I:LC.0. unit, 8/6: Ormond 
0005 log, 4/-; ditto 3/-: Pilot dials. 2/-•' 
armo 4-1 L.F.. 4/-; Cossor S.G.220, 10/6; 11.E.H.610. 
'-; Eiliswan GIO L.P., 5/-; P625-A. 716: Blum Spot 
iK, 12/6; 6v. WK. unti, 70/-; Polar 0.0001, 2/6: 
ver Beady 6v. 40.ainp. starfer buttery. 27/6; also 
red condensers, leaks, resistances, Cossor coils and 
lee holders at half price; approval on anything.-
ivies, 322, Narborouglt Rd., Leicester. (6800 

"ERRANT' O.P.3 (C), 17/-; A.F.4, 10/6, nearly 
new; few other components cheap also few Mel-

rd valves, new, lialf list price.-13. Baker, 2, St. 
forge: ltd., Bedford Park, 1V.4. 16743 

%TASTED, 2 Cyldon 0.0005 condensers, cheap; sell 
V set 4 Lissen S.G.3 coils, £1.-Stevenson. 18, 
;amnion Crescent, Sydenham. [6806 

Ago Advertisements for " The Wneless 

POCH. 

id pAm 
THE MAJESTIC 

GRAMO - AMPLIFIER 

" PAM "-16. 

"PAM" A.C. AMPLIFIERS. 
" PAM" A.C.-OPERATED POWER 
AMPLIFIERS have at the hack of 
them a manufacturing organisation 
of 46 years' expeiience, during which 
the last 30 years have been especially 
devoted to the design and manu-
facture of reproducing equipment. 

PAM "-16 is a powerful Amplifier very 
suitable for small Dance Halls and Cinerrils, 
or for use in tile Home by those who desire 
rich ample valume combined with that utter 
fidelity of reproduction for which "PAM - 
AMPLIFIERS are so justly famous the 
world over. 

GUARANTEED SPEC'N.-" PAM "46. . 

Number of Stages  2 
Undistorted Output - - - 7 watts. 
Cain, at 1.000 Cycles - - - 57 D.B. 
Necessary Input Signal - - only 0'5 v. 
HUM LEVEL. Inaudible-MINUS 44 D.B. 
Power Consumption-Low - 75 watts. 
Input Impedance (1,000 cycles) 5,000 
Output Impedance (1,000 cycles) 000 11 
Overall size - .• 12r X 15r x 7}" 
Nett weight  .. 28 lbs. 
PRICE   £27 0 0 

*Other " PAM " AMPLIFIERS are made. 
including Large Outfits suitable for 

PUBLIC ADDRESS. We maintain a 
complete stock available for immediate 
delivery. 

We also stock and specialize in INDUCTION 
MOTORS, FADERS, MODULATORS, 
CAIN CONTROLS. MICROPHONES, 
ULTRA-SENSITIVE DYNAMIC 

SPEAKERS, Etc. Send for our Interesting 
Free Catalogues and Technical Literature. 

CLAUDE LYONS LTD., 
76, OLD HALL STREET, 

LIVERPOOL. 

World" are 

Components, Etc., for Sale.-Contd. 

RADIO HOUSE, HUDDERSFIELb. (7th winner.) 

E NTERPPRISE 

vECTIVE, 
AND 

B RINGS 
j isiVERESTING 

L IST 
INSTANTLY 

T° 
V01.1.-An applicant from Littlehatepten after order-
/. ing from hat. sent unsolicited testin lllll ial. Your 

title is streets ahead of some of the London houses 
for business." This unsolicited reputation se en-
deavour to uphold. We hope you will apply for a 
copy, 

WHICH 

MEIHATELY 

R ENDERS 
E ASIER. 
LABORIOUS 

E troiers. 
SUPERSEDES • 

SC°‘ slinirlarr CP.elltl'Pt(Ired la unequalled 
using hue words '' l4rliabili tu Wireless Guide so as to 
encourage readers to apply for this list. Weekly change 
of matter de•ired, only 23 long alternative words 
required. A 100 volt 11.7, battery for each effort 
published. and many useful consolation prizes given. 
The list also 

IVES 

SPAILALLELF.D 

p FORMATION 
DuRrous 
1,"IXTERINIENTERS. so send for guide, which will 

be sent post free from .1. II, Taylor and 15, 
Radio It (MSC, Macaulay street., lludderslield. to whom 
competition efforts should be submitted, imlieating also 
if name and address publishable if successful. Prize-
winner this week from Chatham. (Only 23 alterna-
tive words- required. Radio House, Huddersfield. re-
maining, one sord for each initial following.) [6783 

A SUIIIIElt of New Selected Osraen Valves, 1.5.5, 
1..S.5A, 1..S.511, 15 /-; 1).E.5, 7/-; Lotus 2-way 

cuit holders. 2/6; foreur S. C. valve holder, 1/6; ILK 
and other loud-speakers, new and second-hand; trans-
formers and chokes sectiOn wound.-Itesearch. Box 
3567, clo The Wirdess IForid, or Prospect 5051. 

[6839 BROWN V Unit. 15/-: 3 100,000 W.W. 
2/6 each; 2 0.0005 T.B. S.L.F., 7.- each; 2 Mar-

coni L. and S. 0.T. tistutie aerial coils. 2/6 each; L. and 
S. Toriods, 5:- each; Colvern, Reinartz. antl Moo, 3/-; 
Ormond friction, 0.0003, 5/-; R.I. transformer, 5/-: 3 
11.1. dual rheostats, 5/- lot; Limen Lae choice, 216; 
few 0,001 Ouhilier mica, 1/-; add poetago.-184, Born-
ky ltd., Blackburn, [6840 

M ETAL Cabinets, fitted with oak base and top. hand 
somely finished; new Kilo-Mag and Record, 45/. 

each; Kit cabinets, 351.; metal part only 32/6 and 
24/- respectively; see Coils section.-Stott, 63. Syke 
Rut.. Itochtlele. (6843a 

MOVING Coil Speaker, 6-volt, Pentode coil. cost 
.1-vm- £6, £3; Westsingliouse 1 amp. charger, suitable 
above, 35/-; A.C.S., guaranteed, unused, 17/6; P.M.24, 
ti -mi, perfect, 15/6.-Box 3562, c,'o The Winless World. 

[6834 

ØlIGOLAS, Etc.! Cyldon shop soiled 0.0005 twin 
condensers: list 39/6. sacrificing 7/6; beautiful 

iehs, unused.- Macbeth, Braemar, Ballymena, Ulster. 
i6826 

5 8 /6.-- 120-volt II.T. accumulators, compati. port. 
able, guaranteed 12 months; agents 

wanted.-Pearson, 29, Midirnd Rd., Winton, Bourne-
. [6825 mouth. 

A USTIS' Pourer Transfornurs and Chokes Command 
SUCCUSS in any Eliminator; fully guaranteed; 

11.7.3 and 11.7.4. 16'-'; 11.7.1. 17/-; A.3, 12/-: A.4, 
16/-; multiple outputs supplicd.--Audin Mills, Rt. 
Alba us Av., Jteaton Chapel, Stockport. 

19 3° I;vcryinan Pour.-All parts in stock; sen[1.61. 812o3r 
• prie -us, nr send us list of your requirements and 

let us queute: hire purchase terms arranged.-Webb'S, 
164. Charing Cross ltd., London, W.C.2. (6822 

nuturs leer., type 2502. £9/10; ll.T. unit, type 
2002. £4; set spare valves. un.utid, 30/-: Begs* 

unit, 10;-•. two 4-40 aces.r £1.; heard by appointment. 
-Ityan. 68, Tunis Rd.. W.12. Mt? 

only accepted from firms we believe to be thoroughly reliable. 



44 ADVERTISEMENTS. THE WIRELESS WORLD OCTOBER 23RD, 192!. 

0,477 Universal Three 
15-2,000 metres. 

The most perfect receiver yet designed or Ultra 
Short Wave. Broadcast, and Long Wave reception. 
Including Valves, Coils and Royalty £18 .0 .0d. 

Convert your present Set into 
a Short Wave Receiver. 

Magnum Short Wave Convertor. 
This Convertor is adaptable to any valve set by 
simply removing the detector valve from set and 
inserting it in the valveholdcr of convertor, the plug 
of convertor taking the place of the detector 
valve. In crystalline metal cabinet, with 2 Coils 
20;40 and 40/80 metres, Plug and Aden let £4.10.0 d. 
inclusiVe. 

Magnum Receivers ore now obtainable on 
Easy Payment Terms. 

We specialise in all apparatus described in 
" Wireless World." 

Lists on application. 

BURNE-JONES & CO., LTD. 

\\ 296, BOROUGH HIGH ST., 
LONDON, S.E.1. 

BEAUTIFY YOUR SET I Radio Furniture De Luxe. 
- To snugly House Set --

Batteries-Speaker-from £3 153. to £11 lis. Snnt 
ON APPR1VAL -you may return at our expense if 
you wish to part with it. Used by Radio Press-over 

3,000 clients. 
PHOTOGRAPHS e,r LIST 3d. 

Pickett'sRadioFurnitureWorkshp.W.W.Besleylfee's 

1930 EVERYMAN FOUR 
COMPLETE SET OF COILS 

50 - 
GIROVES IBROTHIEIRS. 
ST. MARY'S PLACE, SHREWSBURY. 

Components, Etc., for Sale.—Contd. 
FREE, Fellows horn speaker if following taken in 

one lut : Marconiplione Ideal transformer, 12/6: 
Brandes improved transformer, 7/6; Mareonijrhrono 
LW. varioineter, 5/-; tapped inductance with 
Ican lion, needs adjustment, /-; transportable oak 
eabinet, 3 panelled doors, 15/-; Ormond 0.00025 brass 

6/•: 1I.T. eliminator, 6 tappings, 
12/6.-Cole, Wickingtun, New ltd., okchamptou. (6811 
rg.E.513 (two) 6-volt Cosser R.C. 11F. dect., 

3/9 each; Stentor, 4/6, practieally unused; accu-
mulators. Fuller 2-volt 60 actual (two), 5/9 earls; 
C.A.V. 56 actual, 5i-; tide 6-volt 40 actual, with 
mate. 15/6, or 5/3 2-volt.-11illside, Clifton Rd., 
Cuttl.dun„ 

D.11.254, new, to/.; Coseor 410 11.F., 5/6; Mollard 
Permacore. 12/6; aa new.-D., 5, Becutead AT., 

Str..athani, S.W.16. (6 789 

B.F. Choke, lowest sell capacity, even 
L. dliuking; 2i-, post free.-Caltun-Stewart, 28, 
St, Eztuelt Sq., Glasgow. [6792 

T .ARCE Sterling L.S. Base, 17/.; 4A roll aim fold-
ing Kodak, 1/8 Ions, 18/6; or exchange 120 volte 

II.T. aecuniulator. good pick-up or tune aruf.-17, bu,]. 
law St.. Caerphilly, Cardiff, [5785 

20 hart 10v. Posits, 5,000 milliamp., 5/- each, 
new; 1 Ferranti valve teeter, £4110; 1 02ram 

kit unopened, £7110; R.K. 6e. speaker, £3/15: 
Philips A.C., unpacked, model 3009, £5; lots of 
other bargains; send flot 01 requirement:, -Owner, 
9, Carlton Rd., Burnley. 16784 

"LIERILANTI Millianrmctrr, flush type, 0-50, £1/016; 
t•arborundum detector unit, 6/-, both unused; 

2 ('AV. II.T. accumulators, new lu June, 45/- pair. 
-Hawkins, 17, Stillness Rd., S.E.25. (6777 

T isSEN Phek-up, 5/-; Cosmos R.C.C. units with 
-1-1 calve holder, 5/-; Penton valve amplifier, 3/.; 
?dullard W.W. resistances, with bases, 100,000 to 
400,000 ohms, 3/-; Bulgin baseboard resisters, 5 
ohm, 1 /-; Peerless, 9d.; rheostats, beet makes, 6d.; 
neutralising condensers, best makes, 1 /-; suitable 
reaction screen grid, Gambrell, Edison Bell, Lissengon, 
granic coils, sizes to 100, 11-: Lewcos Ili...A.R. dual 

coii, brand new, 12/-; Lower's trpi a aerial, 2/9; 11.1e. 
S.P., 3/9; Cols-ern ditto, 2/6; pair Lissmi S.C. coils, 
6/-; Wearite leading coil, 3/-; lgranic, 1,500, 1,250, 
3/9; Xllus, 2/9; Dimiri 1A, with base, 2/9; R.I. 
aperodic transformer,, 2/6; anode reactance, 3/6; 
Marconi variometer, 3j-; Trio/ran cone sepaker 12/6; 
Watmel auto choke, 6/-; Ormond twin gang eon-
den -ers, 0.0005, 10 /-; dual, 3/6; Utility D.P. switches, 
2/-; Lewcus poteittiometer, I /a ; Jouis plugs, jacks, 
1/9 pair; all as tiew.--(1. Ityall, 182, lictinington Rd., 
London. [6756 

A 

E 

V's 
1.1G Output Means Fresh Goods: Irish goods as, 
-LP better; yun an rely on trod' materials from 
Appli•by's, retail radio distributors oc itic a wide market. 

13Ra:1,1.Y-here is our service. oimple, straigntonr. 
ward, lair. A not-too-dull briadture, moro fully 

I .1,-seriptive, will be sent tu you, immediately, on re-
quest. 

WE Supply Practically all the Leading Lines of 
TV Radio Apparatus at current list prices, and make 
nu carriage ell:trees, except en iteetainulators aunt 
batteries and exceptionally bulky articles. 

You Wish we will take in part exchange any 
branded r.i river, component or loud-speaker fer 

which You have no furtheY uso. providing such is 
reasonably modern end in workable condition. 

MO Make Pair Offers we rrin,t see the mOcrial: 
-I- on reeeipt of a parcel, which must contain a list 
of emitents and name ed sender, we will send pur 
otter, whieh is as an allowanro frein an order for 
new requirements totalling nut leso than twice the 
allowance-but it is lair. In the unlikely event of 
no agreement being reached, we will return your 
material carriage paid: you need have little fear for 
nie ietiirns in this re,pert have always been below 
e per vent. We eannot execute part eXehang.• 

rirder, or less Ilan 1 nut cosh val Ire that is, after. 
7,:trt exchange allomanee lias been deducted. 

11/1 Above Terms Exi,t, that fair offers may be ec.non) iral possibility, and a sound standard 

1,aintained; particular points of questions are eluri-
datrd in a little folder. " The Ins and finis of the 
t ut: and Ins "; a copy post free c-n 

PPLEBY'S, speeiali,ts in distribution by mail and 
the originators of radio part exchange, No. F(003r11y6- 

t, ur in Chapel St,. Marylcbone, London. N.W.1 
-tation opposite, Edgware Rd., Metropolitan Railway). 

.1Ient2on of " 2 he Wireless World," when writing to advertisers, will ensure 

PRICE REDUCTION 
OF THE MULTI-RANGE 

DIX-ONEMETER 
The extensive sale and increased use has 
enabled a reduced price to be offered below 
the already exceptionally low price. 

D1X-ONEMETERS are now 
50"- only, a remarkably small 
price for a meter worth £10 in 

comparison with others. 

Latest Model, To 1st Grade Brit. Ene. Standard. 
Mirror Double Scale. Moulded Base. The finest 
Precision M dti-measuring instrument is the 
DI X-ONEMETER, the acknowledged Radio 
standard beloved by Expert and Amateur. 
Imitations of its Bakelite case and mirror scale 
are inferior. They lack the 50 Multiplie, Ranges. 
the Precision, the Duplex Scales, Knife-Edge 
Needle, Accurate Bearings and High Figure of 
Merit. Remember that the DIX-ONEMETER 
is as nearly electro-static in its tiny load and can 
be used ut 2,500 ohms per volt. On 100 volts the 
high va/se of 250,000 ohms can Inc used. Micro-
Amps., Milli-Amps., and Amps. to 20.4. Milli-
Volts Lind Volts to 2,000V. Resistances from 50 
ohms to 50 million ohms. All these ate measured 
wall rase on the versatile and finely macL 
DIX-ONEMETER. 

DIX-ONEIVIETER 50/- ONLY 
Range Multipliers 6/6 each 

Electrical and Radio Test Booklet Free 

ELECTRADIX RADIOS 
Apparatus Depot 

2:18, Upper Thames Street, E.C.4. 
City 0191. 

onderfui 
Response! e. 

A u ecent advertiser in "The 
Wireless World " writes :— 

"I should like to in-
form you of the 
wonderful response 
to my advertisement 
in 'The Wireless 
W o r 1 d.' I have re-
ceived no less than 20 
applications for the 
Ferranti and Marconi 
Transformers and 
most of the other 
goods have been sold." 

W. H. Trerett, 
High Street, 

Erith, Kent. 

W.Wlit 

piompt attention. 

e 
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LLESEN 
RY BATTERIES.• • 

ii 

WHY IS IT! 
RIDLEY had been looking 

through the specifications 
of various portable receivers. 

" Why is it," he inquired, 
"that practically all port— 
ables are fitted with Hellesen 
HT. Batteries as standard ?" 

" Simple, my dear Watson," 
replied. "The makers 

know that five valves run 
away with a lot of H.T. cur— 
rent; they also know that 
there is only room in a port— 
able for }LT. Batteries of 
Standard' capacity. They 

are equally aware that only 
the best H.T. Batteries 
obtainable can be expected to 
give good, lasting service 
under such conditions, so 
they naturally plank for 
Hellesens every time. 

" It bears out what I have 
always told you, that for 
lasting service and good 
results the Hellesen Battery 
simply hasn't an equal." 

PRICES 

Standard Capacity. 
Wiray " 9 volt Grid Bias Type 2/. 
" Wirin" Op volt H.T. Type..10i8 
" Wirup " no volt H.T.Type..181-
" Wisol " rot.; volt H.T. Type 201e 

Treble Capacity. 
"Kolin " r volt I I T. Typo ..19f. 
Kolup " Type. .3211 

Your Dealer Sells Them. 

vTb. 

II  DRY BATTERIES, 
'BESCTRICAL EISASURINC• INSTRUMENTS, 
PICATMET MICA a» PAPER COMEINSIRS, 

HANDLAMPS. TORCHES. ETC 
It. 

A. H. HUNT, LTD., CROYDON, SURREY. 

£6r Adv>rtisements for 

Components, Etc., for Sale.—Contd. 

OYLDON Synebratiuse 0.0003 Dual Log, 213/-: 111. 
Valley 28/1411 choke, 14/-: A.F.8. 18 !- 13.TH• 

!gramophone motor, 75/-; Woodruff°. 40/- ; oden 
0-50 milliammeter, 27/6; Blue Spot adjustable (6u8n to, 
15 e-; all perfezt.—Latch, Carrigart, Whitchurels. 
(lia,,.. 

-pion Sale, moving coil speakers, matched L.S.5A 
valves (new). M.L. motor generator, Westinghouse 

rectifiers. Crypte rectifier, various other valves, c.v.: 
stamp for full list.—A. P. Littlefield, 19, Bradford 
Rd., Southsea. [6803 

MISCELLANEOUS. 

SCOI'T SESSIONS and Co.. Great Britain's radio 
k) doctors, officially approved as wireless repairer 
by Radio Soriety of Great Britain and Wireless League: 
old sets of every type repaired. rebuilt, modernised; 
send set for immediate quotation. 

.QCOTT SESSI01,:S and Co.—New sets constructed with 
your or our components, guaranteed finest work-

manship, we specialise in "The Wireless World " cir-
cuits; remember, we have satisfied customers through-
out the British isles! Bristol, Gloucester, Weston. 
Taunton; send name, address anti date and our Bristol 
representative will call; it winter comes now is the 
time for overhatils.--Tel.: Tudor 5326. 1, Castle 
Terrace, Muswell llill, Loudon, N.10. (0262 

1(41ASY Payments.—We supply, by easy payments. 
J..s components, accessories, and sets, any make; 
105 clown, balance spread over 10 months—Send led 
of requirement, to London Radio Supply Co., ii, Oat 
Lane. London. 11.C.2. [0097 

METERS. aleters.—Milliamp, and arnpmeters re. 
calibrated and shunts provided; voltmeters fitted 

with resistances loe higher ranges: send meters for 
estimates. -Chester Bros.. 244, Deleon Lane, London. 
E.8.(5290 

,4 LEXANDER BLACK, the oliginal wireless doctor, £m- will call (London and Horne Counties) and cure 
your net; sets installed, maintained, and brought up 
to date: complete satisfaction or no charge; gramo-
phone pickups 11.'1'. eliminators, and Webson moving 
coil speaker, demonstrated by appointment; puray re-
production specialist. --2a, Weedville Grove, N.1. 
Sloane 5105 or Clissold 3687. [0277 

ViTIRELESS Nntes.—A monthly series of informa-
VV tion for all those who want the very best in 

wireless en gramophone reproduction; frank eritiiiism 
of receivers and compettientt‘: immediate postal hell, 
and advice in sll something new ;Ind 
en intuit you natal have it if you want to know the 
truth.-1ffil partieulars free from Ernest IL Br 
oats, Langmead, Welting, Surrey. [6144 

rIABINET and Table Legs, twist and carved, mould-
ings, plywood, planned mahogany and oak boards.— 

Unristvoll and Co., 233, Ohl Si., London, E.G.'. [6491 

NGIN EERS.—important Net ire. Result s now to 
1.4 hand show that. 86Z of onr canilidates pass their 
exams. at the first attempt. a remarkable record un. 
approached try any other organisatitn and showing why 
we can guarantert " No pass—no fee." If 86 out of 
every 10u nrdinary men can succeed. why slanald you 
I' ell-I:till in the ref 1 t Now is the time to "get busy" 
and investigate. tsar handbook, " Engineering Oppor 
tunities," explain: tho uncial simple and successful 
himie.stutly met!. ils of passing AM A.M.I. 

A.M.1.A. ti; , A:.‘1.1. -Struet.E., A.M.I.E.E., 
3; (I., G.P.O., Matric, etc., exams. The book outlines 
Courses in all branches of Civil, Mech., 1,11,9t., motor 
and Wireless Engineering, and includes t brilliant fore-
word by l'rt,f. A. M. low, in which lie slinws clearly 
tho cIt anc, you are missing Send for this free hand-
book now [state subject or exam.).—British Institute of 
Engineering TeettnologY, 87, Shakespeare House, 29-
31, Oxford St., London, W.-. 16589 

"VXPONl•iNTIAL Horne for Cabinet Gramophones and 
metal and wood; list.—bladdisnn, 1, 

Chapel St., Marylelione, N.W.Z. [6143a 

VOUR Old Apparatus Taken in Part Payment 
for Latest Type; see our advert. in column 

Receivers for Sale.—Scientific Development Co.. 51, 
Fishergate, Preston. [0229 

PATENT AGENTS. 

PATBNTS and Trade Mark,, British and foreign.-- 
Gee and Co. (H. T. P. Gee. Member R.S.G.B. and 

51-52, Chancery Lane, London, W.C.8. 
'Phone: Holborn 1525. (0001 

REPAIR'S. 

TWELVE Months' Guarantee Accompanies all our 
Repairs; ar.y make of L.F. transformer, head-

phones, or loud-speaker repaired and detpatched within 
48 hours; 4/- p.ist free; don't discard if burnt out; 
terms to trade.—Transformer Repair l'o. (Dept. W. 
21.4, high St..Colliers Wood, S.W.19 Lo 

SCOTT SESSIONS and Co.. Great Britain's radio 
doctors; read advertisement under Miscellaneous 

column. [0263 

Patent 

No. 093,655. 

to 
M.  Oo 

8. .? 

_ 
--
Mk 

• 149 
OM 

.0 t 

: • .5 1.7 _ 

on 4 st• terOve IMIUl 
. 0 0 1 -s-1/2,—A y 

Tie Remarkable Perforuno c. Curve 
tlw L'Itrt Air Chrom.: speaker 

. . . incorporates the 
Double-diaphragm 

uniform 
frequency response 
from 60 to 10,000 
cycles...reproduces 
the high and the low 
notes faithfully. 

IN ATTRACTIVE CABINETS, 
Model U 12 
Model U 14 
Model U 18 
Model U 18 
Model U 24 

(in oak) . • 
On mahogany) 

Price £3 19 6 
Price £5 5 0 
Price Ell 
Price £11 17 6 
Price £16 16 0 

IN CHASSIS FORM. 
Type L X le X 3r .. 42/ 
Type K .. It" x x sr .. 52!-
5Type F .. 18" x 23" x 91' .. 84/— 
Type J 24" x x fir. .. 105'— 

'Type F is that used by Mr. Percy W. Harris in 
the Wireless Constructor All-Electric Gramophone. 

The only speaker with a 
published frequency response 

. curve 

Cltra Electric Limited, 661-663 Harrow Road, N.W.io 
Telephone: Willesden 0616.7 

r CT 

" The Wireless World" are only accepted from firms we believe to be thotoughly reliable. 
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sZ,S 

The 
Unit for 
the Screened. y 
grid Valve 

THE TONEX 

UNIBOX 

P rice 

30/-
Each 

tINIBOX is to the screened. 
grid circuit what TONATUNA 

is to the detector Lle. circuit. 1 t is an absolutely 
complete shielded coil unit for a screened-grid 
valve receiver and is the very thing that has been 
wanted for a long time. All the coils are enclosed 
in a metal case attractively finished in crystalline 
enamel. 'the sereencd-grid valve itself tits into the 
case--and in addition an extra shield can he fitted 
for isolating the aerial tuning condenser front the 
rest of the circuit. The coils cover long and 
short wave hroadeastieg bands and a self con. 
tamed change-over switch is provided. 
The UNIBOX contains all the essential parts of 
the screened-grid circuit, the addition of tuning 
condensers and a few other components being all 
that are required to build a compliilsi re' ii' r. 

THE TONEX 

H.F. CHOKE 
A choke that defies 
competition. Sectional 
windings enclosed in a 
handsome moulded 
Bakelite case. Handy 
terminals with screw-
driver slots are lilted, 
and soldering tags are 
provided also. Fixing 
holes are metal bushed. 

21/— Price 

3 TYPES-

ro-oo metres - - • 3/6. 
es-3,000 metres - 4/6. 
Centre Tapped - • 5/6. 

THE TONEX 

TO NA TUNA 
The well-known tun-
ing coil that has 
achieved remarkable 
popularity. No coils 
to change and a sim-
ple turnof thecentre 
knob switches over 
from short waves to 
long waves. Aerial 
toil is centre tapped 
for increased selec-
tivity. Range 240 to 
52e metres and 1.100 
tO 2.000 metres. 

I r noie denier day wet doe. re% diem globe Ms hem 
shed whims— 

THE TONEX Co. 
WALKER STREET, BLACKPOOL, 

Bring your 
Gramophone 
Up, to,Date 

12'6 is the price of a 
MEL/TROPE 
Sound r ox 
which means perfection 
of tone and accurate 
recording, the like of 
which has not been 
heard before. 

Mad. by 

AMPLIFIERS LTD. 
Billet Rd., Walthamstow,E.17 

"—and stocked by all good dealers I" 

COMPLETE ELIMINATOR TRANSFORMER 

P. s. PR Ilef A KY. 
Vela. 

• • /.0 ».10 

8 • 121, - 

A C 310.1,0 

TO BUILD 
YOUR OWN 
MAINS SET. 

eWuerruentr 

PtJGH BROS. 95,101, Holloway Road, N7 

KILO-MAC tic RECORD THREE 

METAL CABINETS. 

381- each or with woodwork 46/6 each 
1,(1*-se t 27pg and 366 etch respectively. 

Finished crystalline Brown, Black or Blue. 

7 ileciapeirt.,; Eater! 8e Sons (Manu-
facturers of Lighting Goads), 66 ,72, Barr St., Birmingham 

Mention of " The Wireless 

Buili a RAIE0 GRAMOPHONE 
British Made Double Spring G,trno. Moto,. 
12" turntable, automatic stop, assembled and 

adjusted to correct playing speed. 
As Specified for the MULLARD ORGOLA. 

40.,- post free. Cash with order or C.O.D. 
E.IL IIm.H. RADig sEmpr LAURISTON RD.. 

RI IULt LONDON, E.9. 

World," when writing to ad;:erli.çers, wilt ensure prompt attention. 

Repairs.— Contd. 

KINGSTON-014-THANES.-2/- per bobbin held. 
speakers; 'phones per earpiece; transformers. 

guaranteed.-Minter, 156, Cambridge Rd. teak» 

-4a EPAIRS Returned Post Free, and to ensure sells-
faction semi remittance alter approval of sane.. 

--Lieds Wireless Repair servire. 

LOUD-SPEAKERS. headphones, rewound to my' 
resistance and rennignetised, 3/-;_ transformers 

rewound. 4/-; Blite Spots, Triotrons, and 4-pole wits,. 
4/6: work gitarardeecl.-feeds Wireless Repair Serest,, 
5, Boston Plare, Gri en ltd., Leeds. 16 130 

OITA NA N'rEED Repairs by Experts.-Loud-speakeirs, 
beatliehtines. cone units, pick-ups, any .type, 

st-on ,it I. rianagnetised, and 41 djustetl, post free. 
transformers, from gin-Dowell, 42, Fotheringhlim 1 .1. 
Enfield, 31 iddlesex. 

WANTED. 

1ZVERSIIED 1,500 volt, 30 watt generator, one or 
more required, or sunder make, good eenilityn. 

-Box 3543, oto The Wireless World. [6149 

WTANTED, long wave coils for 1929 Creme clmiy 
Slaker.-Bus 3484, elo. The IVireicss 

L67/26 , 
13.M.24 Valses, push-pull work, full emission; ch•11.; 

exchanges considered.-Box 3564, c/o The 'Vireos , 
World. (6866 

UT ANTED, set of coils (high, low and short) ar 
TT 1929 i.ossor Melody Maker.-State price and mace 

to 3, Gayfield Terrace, Underilale ltd., Shrewsbury 

WANTED, pair old General Radio 4,000 ohm Lead-
" Idiom,, horn speaker 1111 i 1,, panel potentiometer, 
volume control; cheap.- 4, Beaeonsfield Rd., Clifton. 
Brist11. (6718 

inI.1) Patterns Large Binocular Microscope.- Dcser p-
tion and makers name to Stephenson, 32. Tettam-

hall Rd., Wolverhampton. [68 11 

WIRE. 

AERIAL Imperial Gives Astonishing Results, and is 
easy to handle as blind cool, se say users of tHs 

distance annihilator, 42 strands; 75ft. 3/6, 100ft. 5 -, 
post paid.-John Oakley. 38, Stoneygate Rd., Leicester. 

[67'95 

I 

AGENCIES. 

A CENTS Wanted Ideal il.T. Accumulators, 60 vale 
-C3. 32/ . 120 volt 58/6; good terms.-Pearson, 20. 
Midland Rd., Bournemouth. (64.4 

-D. O. GREATREX and Co., 184, Regent St., 1.0 
fb,n. 'Phone: Gerrard 6268 (known for Atlas 

Battery Eliminat ors), aro distributors et a fire 
British portable; 16 stations, £16/16. [6734 

A GENTS Wanted, spare time, wireless exrerienrc. 
demonstrate end sell the world's best are 

cheapest 3-valge set.-Mag-Radio 112, Wanton° Tani, 
;Ab.r 

EXCHANGE. 

VOER Used Components Part. Exchange for New.--
Scott, to, East Parade, Ilkley. [669 

MBE RADIO EXCHANGE, 80, Treville St., Ple: 
mouth. Ifigliest allowallre on your old set, lours 

speaker or accessories, in part exchange for new. 
(669 

VOUR Old Apparatus Taken in Part Payment fo 
Latest Type; see our advert. in column Receiver% 

for Sale.-Seientific Development C'et., 51, l'isliergatt„ 
Preston. 10231 

A .NJ?. Coil and Base, Ferranti A.P.3. Ma remti Idea , 
6/1, it, I. double ratio output transformer 1 / 1, 25/1g 

liter, >pot CitiK, Weston ; Valves. 2 p.m.]. Li". 
P.31.1 R.F., 2 D.E.5B, D.E.5A, D.E.5, 2 115V, ; 
Crisetir Pl, P2. W. H.216/), all in geed order; excha 
for A.P.50 or A.F.4c., 0.1'.9c, nod good frame aerials 
il entrust and Davcntry, or 255, Onsloa 
Uri) e. Glasgow., E.1, 16813 

FINANCIAL PARTNERSHIPS. 
-DEVILED Officer (Signals), desires working partner . 
-1.T; ship with small progressive wireless firm, Loniloo 
iitea, or coa-t town. alht,rtiSer IMM 1,110W1CdgC. of al 
lirai; chis, and has is private clientele that tan be 
etinsiderably inereased.-Full particulars, and 110100111 , 
required, width will be treated confidentially, box 3495, 
e,,,a The Wireless World. [6734 

BUSINESSES & PROPERTY FOR SALE, 
TO BE LET, OR WANTED. 

IRELESq and Electrical Retail Business, busy 
%Vest Led London thoroughfare, very low rent; 

5350 for leave, fittings and fixtures; stock optional.-
Box 3566, cto The Wireless World. [6838 

A62 I 
;I 
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SITUATIONS VACANT. 
Wv IRELESS Operating Appointments Assured; 
✓ short qualifying course, day, evening; fees pay-
ble after appointment for boarding students; Morse 
lasses.—Manager, Wireless School, 21, Manor Gardens. 
maiden. N.7. Archway 3694. (6379 

ounis .i?cquired for Wiring and Assembling; 
'clous experience preferred, but uot essential.—Ap-

ay Eastern Wireless Co., Ltd., Collitigwood Rd., Sut-
on, Surrey. 16593 

YOUNG MEN (between 21 and 25 years) * of Geed 
Appears nee and Education, required for high elass 

astalla lion and service work on electrical apparatus, 
est, class wireless knowledge essential, and mechanical 
raining au asseL—Apply, ill writing only, staling age, 
xperience, and salary required, to The Grammilione 
M., Ltd., Employment Department, Reyes, Middle-
ex. [6608 

DIEPRESENTATIVES.—An old established firm of 
• radio manufacturers have a few vacancies for 
ve wires with good radio selling experience, salary 
spouses and commission.—Peply, giving full details, to 
Rep.," cio Bernard Smith Advertising Service, Ltd., 
iritish Columbia House, 1-3, Regent St., London. 
.W.1. (6740 

")ADIO Engineers.—A well known firm of manstue-
I Oruro have vacancies for several men with tech-

ical and commercial experience, preferably with enn-
ection amongst manufacturers or sets, installations, 
le.—Reply, stating age, experience, und salary re. 
nired to ltadio, co Bernard Smith Advertising Ser-
re. Ltd., British Columbia House, 1-3, Regent. St., 
widen, S.W.1. [6741 

Teelinical Salesman Required in 
▪ Lancashire with ability in extract sales from a 
md class clientele, superintend repairs, and drive a 
sr, state age. wage, and references.— Box 3512, cfo 
Ire Wireless World. [6744 

WELL Known Raclin Manufacturers llave a Vacancy 
¡or Wicks Manager, only first class men with 

ritual experience need apply.—Write, giving full par-
iculars, to Box 3544, e,' o The Wircless Iforld. (6760 

WIRELESS Electricians .Experienced with Passer 
VV Amplification foi Talkmg Pictures; good oppor-
'tnity for right man.—Apply World Wide Talking Pie-
ares, Ltd., 8, New Compton St., W.C.2. [6767 

11)ADIO Engineer or Physicist (junior) required as 
• research assistant by firm manufacturing wireless 

and COmponents.—Write, giving full particulars of 
,aining. experience, age, salary, Box 351, Sells, Fleet. 
• E.C.4. [6768 

[lECHNICAL Assistant Required in Servive Depart-
)» ment of Leading Radio Manufacturers, excellent 
Mspeets.—Write, giving full details of experience, 
(menees, salary required, etc., to Box 3558. eto 
:ir Wireless World. [6831 

XTIRELESS and Electrical.—Required, experienced 
"V counter salesman, aged 20-25; 401- to 45/-: 

resident.° only.—Write. stating age, experience. 
e., W., Box 3561, clo Thc Wireless World. [6833 

SITUATIONS WANTED. 
CAPABLE Executive, A.C.I.S., comprehensive 

L knowledge account asen, correspondence, salcumus• 
ip, organising ability, silver medallist eommereial 
w, distinction accountancy, wireless knowledge, seeks 
ngressive wireless firm; highest references.—Box 3251. 
o The Wireless World. [6387 

ADIO Engineer and Salesman, 30, 10 years' ex-
▪ perienee homo und isliroad, requires situation. 
presentative showmoni, factory, fully conversant all 
pes radio sete and comptinents.-11., Old Wed tit. 

R eisitto. (6755 

T Liberty, wireless traveller, highest, references. 
L excellent connection in practieally all-England 
rritory.—F. Ward, 17, Devereux Court, Strand. [6748 

(TIRELESS Electrical Engineer. tech rUral training. 
✓ theoretical, 10 years practical ex pi•rience, maim. 
:titre, installation, maintenance. wireless apparel us, 
e 27, desires progressive position.—Box 3565. elf. 
• Wireless World. 16837 

rOUNG Man, 20, requires wireless situation. 3 
. years' practical study.—K. Chandler. 5, Harmitnn 
I., Teddington. (6778 

BOOKS, INSTRUCTION, ETC. 
VET II.T. Batteries are now a proved success; write 
✓ for new illustrated booklet, giving cost and 
athod of building and maintaining free; mention 
per.—Taylor, 57, Stutlley ltd., Stoeliwell, London. 

(0077 
TEP by Step Wireless; a complete course of the 

theory of electricity in relation to the practisnl 
sign of wireless apparatus, eliminators, circuits, etc., 
th extracts iron, a designer's notebook. giving upsto_ 
te practical application; issued weekly ; send J f. n.o. 
first 4 weeks.—Clifforil Pressland. A.M.I.E.E.Eng., 

pt. W.W., Hamptonani-Thaines. [0195 

MEE: Inventor's Guide on Patents—T. A. A., 253 
(IV), Gray's Inn Ltd., London, W.C.1. (6373 

£63 Advertisements for " The Wireless 

WORLD'S FINEST VALUE 
Graves 'Vulcan' 2-Valve Wireless Set is the World's 
greatest achievement in Wireless Value & Efficiency 

LATEST DEVELOPMENT IN WIRELESS SCIENCE. 
Even if you are only a beginner, this magnificent installation will enable you 
to start where others leave off; or if you are an experienced wireless 
operator, this superb set will give you a thrill of interest which you have 
never had before, and a sense of power and command over the mysterious 
forces of the ether which will positively astonish and fascinate you. 

1)0 NOT LET THE LOW BARGAIN PRICE MISLEAD YOU 

irito thinking that this is a cheap pioduction. On the contrary, every component Is of first-rate 
muality, and the whole production is worth many pounds more than the price we ask. The Graves prin-
ciple of business stands for Highest Quality, Lowest Price, Easiest Terms, and Immense Sales. 

TERMS : 
Our isichiaire 
Bargain race 
is for detsrred 

pis vs:tents. 
Send 10/6 non'. 
and (aim:Bete 
pinch:m.11114 
Month ly Pay-
11111.111,10r 10,0 if 

eilltistied after 
iron:: Ow tit 
Its your ) ,,,,, le. 
Money I mat if 
disarmed 'led 

BRIEF SPECIFICATION The Cabinet is of polished figured Oak, beauti-
fully finished with hinged lid so that all 

internal parts (including valves) are easily accessible. Dull Emitter Detector and 
Power Valves of proved efficiency, with antifnicrophonic valve holders. Nus 
toils to change. Latest type H.T. Battery: efficient 2-volt Accumulator, and 
complete Aerial Outfit. Cost of upkeep k negligible. The LOUD SPEAKER 
is of exclusive design Cabinet Tyne in beautifully matked Oak to match the Set. 
Will give the finest tone and wide lange of musical frequencies, being fitted with 
large magnet of the Tour pole' type, which ensures perfect 
reproduction. Price complete and Carriage Paid Z1 • LI • 

 ANOTHER BARGAIN  

THE GRAVES SCREENED GRID 3-VALVE SST 
ComPlete tir every particular. Wonderful ,'ange & amazingly good 
rem-anion. Exclusive Oak Cabinet & Cabinet Loud Speaker. «, 
and all components arctic highest quality. Carriage Pak% 

TERMS: 15- with Order, and IS- Monthly, 

W RITE FOR BEAUTIFULLY ILLUSTRATED CATALOGUE FREE 
Fullest Particulars amid derailed specifications: also the newest types 
of dependable Portable Sets, and other varieties or high-class 
Receiving Apparatus, 

BEItING-LIEE 
FOR EVE RADIO CONNECTION 

•cte 

J. G. GRAVES Ltd. SHEFFIELD. 

/ere "el 
Belling-Lee Terminals 
are the only universally 
standardised compon-
ents in radio. 
Used in all the Star 
Circuits, they have on 

, unequalled reputation 
for efficiency. 

Type .a, 6d. Type %I' Typ3 'R' 3d. 

WORLD 
\\\ 

Ask your dealer for Bening-Lee 
Handbook 'Radio Connections.' 

Adrerti,,,nel of Indling& Lee 1,1d.,Qfteennroyll'orkt,Ponders And, 

1:vit 

World" are only accepted fronz firms we believe to be thoroughly reliable. 
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Aahtent Harold   
Automatic Coil IViuder le 

ment Co., Ltd.   at 
B. & J. Wireless Co.   36 
Baker's " Selhurst" Radio   39 
Bayliss. W., Ltd.   10 
It1ling & Lee. ltd.   47 
Benjamin Electric. Ltd.   23 
Bowyer-Lowe Co., Ltd.   14 
Britannia Rubber & Kamptnlicon Co., 33 
British Ebonite Co., Ltd.   
British General Hanoi. Co., Ltd.   
British Transfer Printing (7o., Ltd.   41 
1110W11. S. G., Ltd.   11 

38 
26 
25 

»strident Wireless (1928), Ltd.   19 
Burne-iones & (1n., Ltd.   44 
Burton, C. F. & II.   
Carrington Mani. CO., Ltd.   33 
(el. dint', Ltd.   33 
Christian Herald   35 

3 

Brownie Wireless Co. (G.11), Ltd.   
Bulcin, A. F., & Co.   
BnIlplmoe, Ltd. 

Accumulators Elite  % 
Adolph, Fredk. 
American Hard Rubber Co. (Britain), Ltd.   
Amplifiers, Ltd.   46 
A nolebv, E. Hetherington   36 

36 

INDEX TO ADVEI1TISEMENTS. 
racy. 

43 
  42 

Electrical Equip. 

Clarke H., & Co. (Mer.), Ltd.   
Climax' Radin Electric, Ltd.   41. 
Cole, E. K., Ltd.   Cover I. 
Onssor. A. C., Ltd.   28 & 31 
C.P. Mast Co.   40 
Day, Will, Ltd.   34 
Digby, F. 
Dcnotone 
Dr. Keeper, Ltd. 
Dubilier Condenser Co. (1925). Ltd. 
Fastick, .J. J., & Sons 

  26 
  34 

  48 
Eaton, S., & Srma     46 3: 48 
Edison Swan Electric Co., Ltd., The 2 & 9 9. 14 
Elect radix Radios   44 
Ellison Mani. Co.. Lid.   32 
E.M.C. ITand-ourde Craumphunes   26 
E. M.11. Radio service   46 
Epoch Radin Mani. Co., Ltd.   40 

PAC n 
Ever Reads- Co. (G.B.), Ltd.   Coter n. 
Exact Maid. CO.   
Exide Batteries   22 
Ferranti, 1,1.1.   7 
1.1(1.11:Ln Bass tree & Co. 
Forme Co.   
Combrell Ra rl o, Ltd. 
Garnett, Whiteley & Co., Ltd. 
Ceneral Electric Co., Ltd. 
Gilman, .T. S., lo Co.   
Classeoe, R. II.. 84 co.   
Graham Amphion, Ltd., J.   29 
(honro-Radio Amplifiers, Ltd. 
Craves, J. G., Ltd.   
Croves   
Green & Fauleoubridge, Ltd  
Grosvenor Battery Co.. Ltd    10 
Ileaylierd, F. C., & Co.   
Il 'ici  IL   
Hughes, F. A., & Co. Ltd  
Hunt, A. 11., Ltd. 
Igranic Electric Co., Ltd.   
lmpex Electrical, Ltd.   20 
Jackson Bros.   16 

Wireless Co.   32 
Laker. & .T.. Co   
Lamplugh, S. A.. Ltd.   
Lertro Lino, Ltd.   
Lesinghate, F. L.   
Lever, Eric J. (Prix), Ltd.   
Leyton Battery CO   
Lisenin Wireless Co.   
Lock, W. & T., Ltd.   
London Eleclrio Wire Co. & Smiths, .... 
London Radio Supply Co.   
Lustrolux, T.td. 
I :cons, u de, Ltd.   43 ic 48 
Marconiphone Co., Ltd.   Cover iv. 
McMichael, L.. Ltd.   
Min Wireless Co.   
Mg. Magneto Synd., Ltd.   20 
NToore & Co   

A Wireless. Ltd. .. .... 18 
Mullard Wireless Service Cu., Ltd. Cover i. &. p. 1 
Oldham & Son, Ltd.   Cover iii 
Pa roussi, E.   48 

  5 it 24 
  15 

Partridge & Mee. Ltd.  PACE 
Perseus Radio Manf. Co.   42 
Pericia, Ltd.   30 
Peto & lea d ford   18 
Pete) Stoll (1n., Ltd.   
Philips lt•,‘Iin 

6 Pickett Bros.   
Player's   
Potter, II. B., 4 Co,, Ltd    32 
P.R. Cones   
Pit. Valves   
Pugh Bros.   46 
Radielle CO., Ltd.   38 

47 Radio Incruments, Ltd.   27 
44, 48 ltadiovolt, Ltd. 

Radio Gramophone Development Co.   22 
Ready Radio   
Redfern's Rubber Works, Ltd.   32 

35 Regent Radio Supply Co.   37 
Rich & Bundy   
Rigby it Vi gudfenden 
Ititherdon & Co., Ltd: 
Robinson 8: Hands Electric. Co. 
Rothernuil Corporation, Ltd.   te 35 
Rowley, Thomas A., Ltd.   38 
:Shaftesbury Radio Co.   
Squire, Fredk.   32 

36 Stratton & Co.. Ltil.   34 
Standard Wet Battery Co.   42 
Telegraph Condenser Co., Ltd.   

48 Telsen Electric Co., Ltd.   17 
6 Tonga Co   46 

Transformer Repair co.   48 
16 Trelleborg Ebonite Works. Ltd.   Cover O. 
42 Tudor Accumulator Co., Ltd.   
33 rulsemere -NI:inf. Co.   

Ultra Electric, Ltd.   
Vandervell, C. A., & Co., Ltd.   
Van Rade,, & Co., Ltd.   
Varey (Oliver Pell Control, Ltd.)   
ward & Goldstone, Ltd.   
Warrick II 1,lio   
\Verna NV i ,less Co., 
Westinghouse Brake & Saxby Signal 

& Rogers, lit. 
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Through bl",;a1).eer 
Acct." (Vi u Le-irons 

IOW 

ACCUMULATORS "ELITE" ltrilain's Best Bat/try 

:Tp hours  type, 02, 6 0.1 :soul 3eragu sT,h,f,„,e,figne„i7easeu,seearsio,,.,Oteity 
DOUBLE CAPACITY TYPE, 60 volts. 30/. Ae nepp&c.f 

Complete as illustrated. Price .. .55/. per no 11 . for 3 'nth% prevents surface leakage 

H.M. GOVERNMENT 
DEPARTMENTS. 43/-per roll, for 4mtb.. 

t canton oistribmm :—CECIL PORLMAIlL 77, Great Portlatil 

ELYTE, -Fora st., FIALIFAX. Te/ephone: 4304. Tc/egromi Elit Haifa' 
,,un...armarcusecalmeumuo 

SCREENS c PAIREX COILS ' 

NEW KILO..MAG 4 
W.W. RECORD 
IVI ETAL CABINET AS SPECIFIED 
highly polished and mottled, with baseboard 
and beautifully finished OAK BASE and inside 
se,ens for S.G. valves. Complete 50'-

et of COILS for above (as specified) 45/-. 
Screened Grid VALVE HOLDERS 2!. each. 
DRUM DIALS, with escutcheons, 6(6 each. 

"KIT" SET 
METAL CABINET as above with ilascboard and 

Oak Plinth, drilled for Dials, 42/6. 
COILS for same, as specified, with Switches and 

Conneeting Rod, per set, 601.. 
Order direct from: 

E. PAROUSSI) 
10, FEATHERSTONE BUILDINGS, 

HIGH HOLBORN, W.C.1. 

'Phone: Chancery 7010, 

US E 
\,_1 

TRIEELE 
DUTY TERM I NALS 

ANI) OTHER WIRELESS ACCESSORIES 
J. J. EASTICK S 

E ELE X l-1005 
• 

HI L ROW LONDON É.C.I 

600 OHMS 
DECOLIPLING RESISTANCES 

SPECIFIED FOR "NEW KILOMAG" FOUR 

16 
EACH 

POST FREE. 
42331MA.  

Manufactured by 

GROVES BROTHERS, 

ST. MARY'S PLACE, 
SHREWSBURY. 

onssismimmumk. 

THE LITTLE CELLS THAT SATISFY .*f: 
• Leyton Primary 11.T. Battery, PI Porous Pot Cells, 7 

SI & S2 Sac Cells. All complete for assembly. 
1-cell. 6-cell. 12-cell. 30-cell. 

• PI 64d. . • 313 .. 5,9 .. 14'. 
• SI ed. •• 31- • • 51 • • 12/. 

Watch our notice for new toe cell. 
Z.: "Easeful" Filler, 1 pint 1/-. putt te., t'o't free It extra. = 
E-' Send 11.1. «atop for booklet giving (III particular, to:— ;= 

THE LEYTON BATTERY CO., 
305 CHURCH ROAD LEYTON E.10 

1930 EVERYMAN FOUR 

METAL CABINETS 

46:6 eac h 
(or without woodwork 357- each). 

Particulars; MI separate advt. for Kilo-Mag 4, 
Cabinei,, etc. 

S. EATON & SONS, 66 72, Barr st., BIRMINGHAM. 

'B.A.T." 750 Watt 
"Q.M.B." SWITCH 

This min ia t u en. switch coodortalde 
trenks 3 Amperes at 550. Volt'''. 
I'm ITT., L.T. 
n A.C. Set., Elimivat01,.. Gram°. 
o:ors, 1,1.1 m Loud Speaker 

Mold Switull. etc. 

" WIRELESS WORLD" mid 
0.4.3.29)"functioned mate well 
Onion end did not eve any canne 
to Sali in' docht as to (bote ability 
to handle this writtage" 17511 
Ws s! it, "Ideal fur use in 
le ,r awe seta snit in an types si 
c.c. equipment." 

" B.A.T." " Q.M.B." POWER 
SWITCH only 2/6 Each. 

CLAUDE LYONS LTD., 
76. OLDHALL STREET, LIVERPOOL. 

REPAIRS 
Any make of L.P. Transformer, Loudspeaker 
or headphones repaired and dispatched within 
48110090—TWELVE MONTHS. GUARANTEE 
with each repair. 4'. Post Free. 

Terms to Trade. 

TRANSFORMER REPAIR CO, 
Dept. W. Ii 214, Be strut, colliers Woos, London, S.W.I3 

Mention of The Wireless World, - when writing to ackeri:sers, will e ?sure prompt attention. 
4-64 
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1411"1 lenie 1 those costly 
DrY Batteries/ 

Incorporating Westinghouse Metal 
Rectifier under LIcence. 

111111111111111111111111111111111111 

OLDHAM H.T. 
Auto Power Unit 

£5-18.6 
Adapted for charging 2 volt L.T. 

Accumulators 13:- extra. 

Ditto for 4 and 6 volt Accumulators 
201- extra. 

OLDHAM L.T. 

Auto Power Unit 

Two-volt Type - 45Pw 

4 volt 58/6 oil 65 6 

111111111111111111111111111111111111 

re 11 Sen 
Vic e 

Oldham 6: Son Ltd., Denton. Manchester. 
Telephone: Denton 3oz (4 lines). 

London Office: 40, Wicklow Street, 
King's Cross, W.C. 

Telephone: Terminus 4446 (3 lines). 

Glasgow: zoo, St. Vincent Street. 
Telephone; Central 40'3. 

Work your Set 
from the electric 

light 

A
T last you can end the continuous expense of 
renewing H.T. Dry Batteries. With the 
wonderful new Oldham H.T. Auto Power 

Unit you can work your Set from the electric 
light. No hum or ripple as with most eliminators 
—gives the abundance of smooth H.T. current (up 
to 100 m/a) that is vital to your Set. Can be con-
nected in a few minutes. Is operated by a special 
5-pin plug. Plug-in to listen, plug-out when the 
programme is finished—that's all there is to do. 
It is automatic in operation and absolutely safe— 
your set is never connected direct to the mains. 
The Oldham H.T. Auto Power Unit is built for 
years of service. It has no moving parts—no 
valves and nothing to wear out. Ask your dealer 
to show you one to-day. 

)110[L-Fv3/ 
H.T. Auto Power 

Unit 

• 

e %)Lo81. 

Advcrtisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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Marconiphone wireless 
now better than ever 

New Sets, Speakers and Mains Units of splendid 

efficiency and attractive 

appearance 

Model 60, an entirely new and greatly 
improved cone speaker in a dignified 
cabinet. Gives beautiful reproduction of 
both music and speech. Price £3. 

The famous "Octagon" cone speaker, 
with its clear, full tone, is now obtainable 

in iwo distinct styles. Always splendid 
value, at its reduced price of 30/-. 

A T Olympia the new Marconiphone models aroused 

tremendous enthusiasm among experts and novices 

alike. New Receivers of astonishing efficiency, in 

beautifully designed cabinets, for mains or battery 

operation ; new mains units, simple and reliable, for 

use with any set, in place of batteries and accumulators ; 

new and improved loud-speakers, including a Moving 

Coil model at a new low price. All these, together with 

the famous Marconi valves, are the best that technical 

skill can offer you. Go to your dealer and ask to see the 

new Marconiphone models—the very latest in wireless, 

designed by Marconiphone engineers to satisfy your every 

need. If you cannot easily find a dealer, write for a 

catalogue to the Marconiphone Company Limited, 210-212 

Tottenham Court Road, London, W.I. 

MARC ONIPHONE 
The first and greatest 
name in wireless 

Printed for the Publishers, ILovrt Si S INS LTD., liorna House, Tudor Street, London, ICC.4, by The Cornwall Press Ltd., Paris Garden, Staniford Street, London. S.E.x. 
Inlonial and Foreign Agent, 

' Voltio IITATos—The International Neto Vo.. 10 I Varie• ntreet., New York. II. !final, It Mon, 24N, lbw ItIvoli, Patio: Hachette et Cie, Rue Iteantntir, Park, 
Banton* W. M. Swab * goo. 2o. Marche duo lictbev. Bruno+, Jim,— A. li . tvla,ea, • ca., Bombay. Allahauad and VaSaLla, HUUTIII AYR,. --Central New, Agency, Ltd, 

A,avaADA—C Ion • (tutch, IAA., Melbourne (Victoria), Nydney (N.H.W.), (Ineenaland), Adelaide (N.A.), Perth (W.A.), and Launcenton 
C•4114411— The Newk ho,, Ltd., gamut°. Winnipeg, VanCOUVer. Muntreid, Ottawa, tit. John, Dania*, MiamilWn Donlon d Ilateh. LW., Toronto: Ineperia. New. to.. 

Toronto. Montreal, Wituupeg, Vancouver Virtorki. Now •oatonn—Dordon 4 Union. Ltd.. Wellington, Auckland, Itriatehurch and Dunedin. 
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SHARP TUNING WITHOUT DISTORTION 

Ire 
AN 1 g 

RADIO REVIEW 

(P.4Mike 
‘e e feeememt te Id 

The Paper/or Every Wireless knateue 
Wednesday, October 30th, 1929. 

RADIO 
'VALVES 

THE VALVES WITH THE AMAZING 
PERFORMANCE 

V.I 

1 
L.F. TRANSFORMERS 

.OJ ..SCIWLce 

Hoye acquired a world-
wide reputation for 
quality and Value. 

Built by Specialists in 
Transformer construction 
they have set a Quality of 
Performance above re-
proach. Your Set will 
work better with a Telsen 
Transformer - Fit 
one now' 

TEL.SEN ELECTRIC 
RADIOCRAND CO. LTD. 
1 2/ 6 Miller Street. 

Birmingham 

LOW IN PRICE—EFFICIENT IN PERFORMANCE 

ret _GRAMOPHONE 
1°1(ou of WAITED FOR 

GIVES PERF ECT RADIO 
& GRAMOPHONE MUSIC 
ON ONE INSTRUMENT 

, 
FOR BATTERY OR 
MAINS OPERATICIN 

E 6WIL 
RADIO -GRAMOPHONE 

y uktiotSedab 9/te Br itl$h Radin Gramophone, ea MI 
7Z eity Road. fotzclorz Eel 

No. 531. Vol. XXV. No. 18. ,trred 41, it .\•• 't Pst 
11 "  :tt9;angsh nei i issited%n the U .,im nited (id nm. 
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Blue Spot 101. 

OCTOBER 30TH, 1929. 

FOUR Blue Spot 
99. 

GUINEAS 
Four guineas will buy the Blue Spot 99 or the 
Blue Spot mi. 

You may prefer the 99 because it is a cabinet 
model, or you may admire the originality of 
design in the To', but whichever speaker you 
choose, you are assured you are getting a 
speaker that plays, sings and talks to you with 
the fidelity that has placed the Blue Spot in 
the front rank of loudspeakers to-day. 

A visit to your nearest 
to judge for yourself. 

BLUE SPOT 101 
an unusual destin 
of pleasing taste. 

Price £4-4-0 

dealer will enable you 

BLUE SPOT 99 
the case is a Trolite 
Moulding. 

Price DI-4-0 

BLUE SPOT 
99 OR 101 

23424 »<It tOPte — 41-001.41a.44 

F. A. HUGHES & CO., LIMITED, 204-6, Great Portland St., London, W.1 
Plame : p 

iti›tril.tit..r., for North,rn I •tl.u»,i • • PI North Walvs : II. C. RAWSON' (>:1 I IMO & LOX! ION) 1..0)., too, LONDON ROAD. 
SI-11•:FI'll• 1.1.. 'El • c•i, 22, o U. MARV'S PARSON \ :V., M. \MCIIES1 ER. 'Ph me: Manchester City 3329. 

h, It' 11", ,:ld. - when writing lu adore' lima's, will cuan,, pia», pt attention. 
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THE POWER STATION 
MIMS TN! FlIAMEIPIT 

THE NEW WAY FOR L.T. SUPPLY. 
When you're tired of the feeble current response of 
accumulators, when you can't be bothered with 
distilled water, when bulk and weight irritate you, 

. think of the NIullard A.C. Filament Transformer. 
, Think how it taps the surging energy of the mains, 
and steps it down to a smoother strong current flow 
giving full measure to the valves. Think this over 
and ask yourself a question—" Is this change worth 
while ? "—Definitely yes. 

*A Suggestion. Use it in conjunction with the Mul— 
lard H.T. Unit and know the real meaning of ALL 
Electric Radio. 

* A Precaution. For the finest results the Filament 
Transformer should be used with the Mullard 
Indirectly heated A.C. valves. 

Price 321'6 
complete with flexible cable and plug. 

Mu! lard 
MASTER)* RADIO 

;4doi. Tie Millard Wireless Suffice Co.. Ltd., Mallard House. Cheng Cross Road. Leaden, W.C.2. 

Advertisements for " The Wireless World'. are only accepted from firms we believe to be thoroughly reliable. 
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ONE TO SEVEN 
THE BIG - RATIO TRANSFORMER 
that has already set the Radio world 
talking of the new possibilities there 
are in receivers employing one stage 
only of L.F. amplification. 

it is well known that "higher ratio" is 
synonymous with greater amplification," 
and the Ferranti research laboratories have 
now provided the means whereby the extra 
amplification can be secured without that 
serious loss in quality which has been hitherto 
so detrimental. 

The Ferranti AF6 transformer is particularly 
suitable for sets of the SG3 type. The new 
ratio is not intended for use in receivers 
employing more than ONE stage of L.F. 

PRICE - - 30/-

FE 
FERRANTI LTD. 

OCTOBER 30TH, 1029. 

HOLLINVVOOD LANCASH IRE 

III UNITS tek /44DIDEIIN SITS 
For modern sets, with power valves. pentodes and moving col 
loudspeakers, the Tudor Monobloc High Tension Unit has no 
superior.. 

It is a 10-volt Unit sold in three capacities, each more than ample 
for ordinary requirements, yet not too heavy to make awkward 
handling —a unit that will stand for months between charges 
without a drop in voltage, because of its absolutely non-current-
leaking construction. It is a unit which has sold in thousands 
since its introduction, not one single unit having been returned 
because of unsatisfactory performance. A unit made by a company 
with 35 years battery experience—whose huge stationary batteries, 
weighing hundreds of tons each, are used by the majority of power 
stations in this country. 

ESTABLISHED IN PUBLIC SERVICE 
10 VOLT HIGH TENSION 

UNITS. 
COUPON. 

Please send me full particulars of Tudor 
Wireless Batteries, 
Name 
Address 

Tudor Accumulator Co, Ltd., 2, Lortolk Street. 
Strand. W.C.2. 

Capacity. Pries. 
5 H.T.1 .. 2,750 milliamps. . • 6/9 
5 H.T.2 .. 5,500 „ • • 101' 
5 H.T.4 .. 11,000 17,'6 

M.C.45. 
Ada. oi Tudor Accumulator Co., Ltd., 2, Norfolk Street, Strand. W.C.2. 

Mention of — The Wireleec World," when writing to advertisers, will ensure prompt attention. As 
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fiCe,t,j1 

T N a good set each unit, however small, 
must be perfectly made. It is 

because components are so important, 
both to the quality of reception and the 
ease in building, that Lotus components 
are recommended almost universally by 
technical men and the Press. Lotus units 
are made in one of the most modern 
radio factories in this country. They are 
made to an exceptionally high standard 
and each one—large or small—is care-
fully tested before it leaves the works. 
You can depend upon Lotus com-
ponents. Put them into your next set. 

The Lotus range includes: 

Lotus Valve Holders, Lotus Variable, Differential 
and Reaction Condensers; Lotus All Mains 
Unit; Lotus Dual and Single Drum Dials and 
Dual Wave Coils Lotus L.F. Intervalve and 
Power Transformers; Lotus H.F. and L.F. 
Chokes; Lotus Remote Control Units; Lotus Jacks. • 
Switches and Plugs, and also an exceptionally 
fine selection of Lotus Receiving Sets. 

Send for Two Hand-
some Catalogues To-day. 

Made in one of the most modern radio factories in 
Great Britain by 

GARNETT, WHITELEY & Co., Ltd., 
Lotus Works, Liverpool. 

gss,1\1\1A „iii. From All Radio Dealers. 

»mugs COMPONENTS 
3 Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable 
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DUISILIER FOR 

DUNE TOHMS 

5 and to Megohms. 
Other Higher Values 
specially to order. 
Each 2/6 

STAUNCH 
osISFINces 

Vertical Holder 
Each 1/-

Horizontal Holder 
Each 1:-

•;eatei• 

ro,ocio to T00,000 ohms 
150,000 and 200,000 ohms 
250,000 ohms 
300,000 ohms 
I folder 

RESISTORS 
Any standard value 

Each 11. 
Holder (I lorizonta' 
or Vertical). 

Each 1/-

"norsiole 

-;s7'7 ,7T•"=5e=e 

DUWIROIDIS 

5'.   

9 ,9 
1116 
1/6 

If unobtainable from 
your dealer write direct 
to us giving his name 
and addrr::. 

3.) 1iff 

Free for the asking— 
"A Bit about a Bat-
tery." There's a copy 
for Iva al your 11 ruler's 

UBILIE 
RESISTANCES 

Dubilier Condenser Co. (1)25) Ltd_ Ducon Works, Victoria Road, 
N. Adon, London, IF.3. 

ROTARY 
BATTERY SWITCH 
n attractive alternative to 

usual Push and Pull type i,f 
Switch. All insulated, with huh 
catir :g " On" and " Off " 
pointer knob, double contact anii 
suitable for use with panels up 
to iin. thickness. Price 1;9d. 
each. 

PENTODE 
TI,, humsu, hen jii rain I 'lea rer-
'eone Val veholder equipped with 
>mall attachment enabling same t 
he thied with the p, ntade valve. 
Flexible connection t, provided for 
attaching to the terminal on the 
rap of the pentode valve. Price 
23d, eireh, 

('eel ode attachment only for nee 
il h Le, ht jag learer•Tane Valve. 

ad. vovb 

5-PINVALVEHOLDER 
Designed tor use -with the nie 
5-pin A.0 valve with centre leg 
"I he well-known Benjamin anti-
inicrophonie feature is incorpora-
ted, and also patented contact, 
which ensures perfect contact 
hr all types of valves 
I 'rice 1.'9d. each. 

B 
pRoD,„„ oft 

eiLeeteàeienegUI 

The original CLEARER-
'LON E ‘'A LVa-IOLD-
ER in face of considerable 
low price coin petition has 
more than held its own, 
and will be continued at 

each list. 

The BENJAMIN 
VIBROLDER was 
last season's most 
successful accessory, 
the self-aliening fea-
tureensuring positive 
contact with all types 
of English 4-pin 
valves. Price 1 6d. 
each. 

The popular 
Push and Pull 
double - contact 
Battery Switch. 
It's off- when .t's 
in. Price, with 
terminals 1/3d. 
e ach, without 
terminals 1. 
each. 

THE BENJAMIN ELECTRIC LIMITED, 
BRANTWOOD WORKS, TOTTENHAM N. 17, 

BC 2501R 

Mention of "The Wireless World:* when writing to advertisers, will ensure prompt attention. 
A 4 
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G EATE 
EFFICIENCY 

• 9 -8 -7 -6 -5 -4 o • 
GRID VOLTS 

-3 -2 -1 

THE EDISON SWAN ELECTRIC CO. LTD. 

Head Office Ediswan Radio Division and West-End Showrooms 

la. NEWMAN STREET, OXFORD STREET, W.1 

'Phone : Museum 9801. 

SHOWROOMS IN ALL THE PRINCIPAL TOWN. 

MAZDA P220. 
This new Mazda valve is ideal for 
sets requiring a small power valve 
in the last stage. Its remarkably 
high amplification factor, together 
with a low impedance, ensures a 
greater volume of output together 
with a quality of reproduction 
only obtainable hitherto with a 
valve demanding a much heavier 
current from H.T. Battery. 

Put a Mazda P220 in the last 
stage of your portable and get 
improved performance whilst 
saving your battery. 

PRICE 12/6 

The AMAZING 

RADIO 
 VALVES V.17 

lb a Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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Get the Best from your Set 
only the GROSVENOR 

• 

*nee a tteer, >> can do a 
th e  N , j With The wonderful new Vitalising Element 11* 

ita/b,- 4ve Y4,- ensures continuous and satisfactou service. .41-jg  T„ 
No other battery can give you the same 

.4jeenerlt service. It's the new Vitalising Element 
unique to Grosvenor that does it. Fitted by 
all the Leading Set Makers after the most 
exhaustive comparative tests, and PROVED 
to be the best. 

66 v. from 716 99 y. from 1116 

THE GROSVENOR BATTERY Co., Ltd., 
‘ 2 3, White Street, Moorgate, LONDON, E.C.2. ,1 

IIMIIIMMiwaszallill11111.111 PATENTED —/MASZSIMENIIIiMEMIffle 
!MP  

GROSVENOR BRITISH MADE BATTERIES 

11  

II 

Telephone: 500 1. 

•1231.,  

MIMOILI!Memmt 

An entirely new M-L production for 
the ALL ELECTRIC RECEIVER, 
the D.C. to A.C. Converter. 

See The Wireless World, 

Page 375, 

October 2nd, ion. 

40 WAY: ÉVIe>cied 

£13-0-0 
85 WAY: Fdlhocieel 

£19-0-0 

Power Supply Units our Speciality. 
IF YOU ARE ON D.C. MAINS employ the above machine for running your ALL 
ELECTRIC RECEIVER. The only safe way to operate receivers from D.C. Mains. 

Suitable for well-known makes of Receivers. 

M-1, MAGNETO SYND. Ltd., Radio Dept., 
COVENTRY. 

hfention of " The Wireless ¡Vend," when wnatin to advertisers, will ensure prompt attention. A6 
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«)GET MELODY OUT OF 

They are Entirely British. 

RADIOGRAND ACE 

12'6 8/6 
Both in ratios 3-1 et 5-1 

TELSEN ELECTRIC CO. LTD., 
MILLER STREET, BIRMINGHAM. 

1 d LTA: fq 01711 t. 

Pee UNDISTORTED 
REPRODUCTION 
Get fidelity into your 'Radio,' pure, 
clear, full-toned reproduction so 
amazingly near to the original 
performance that it is a revelation. 
No component is apt to make or mar 
;your reception more than the 
transformers. In future, see that 
your set includes the best. 

£7 Advertisements for " The Wireless World" are only accepted from firms we believe to beinoroughly 
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The new Lotus 3-valve S.G.P. receiver is 
the season's greatest success. British and 
European stations come in with outstand-
ing clarity and power. It is selective to 
a degree hitherto unattained. 
Build this wonderful set yourself at home. 
You can buy the complete outfit ready to 
assemble from any retailer for £7 / 12 / 6. 
Ask for the Lotus S.G.P. Kit — full 
instructions are with it and the main 
components are already mounted. 

From all radio dealers 

mu; 
S.G.P. 3 - valve Kit Set 

Send to-day for loti descriptions, diagrams and 
instructions for assembling. 

Made by the makers of the famous Lotus 
components in one of the most modern rotifer 
factories in Great Britain. 

Garnett, Whiteley & Co. Ltd., 
Lotus Works, Liverpool. 

Mention " The Wireless World," when writing 

WHY PAY 
MORE go 

When you can 
buy Ediswan 
Accumulators 
at these prices! 

Major Loten. 
70 Amp. lire 11/-

• 

EDISWAN 
LOTEN 

Little Loten 
20 Amp, hrs. 4/3 

Midget Loten. Minor Loten. 
12 Amp. hrs. 2/9 45 Amp hr. 8!-

Your accumulator worries'are ended if you instal an Ediswan Loten-
your charging bills are reduced, too, because the new mass type 
plates ensure maximum life per charge. From the lead used in thc plates 
to the glass of the container . Loten accumulators are 100% British. 

If its 

EIDISWAN 
better 

Ask your radio dealer. 
THE EDISON SWAN ELECTRIC CO., LTD. 
123-5, QUEEN VICTORIA STREET LONDON. E.C. 4 

SHOWROOMS IN ALL THE PRINCIPAL TOWNS 13.46a. 

to advertisers, will ensure prompt attention. 8 
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BRITISH THROUGHOUT 

11111h, 
DUPLEX LOUD SPEAKERS 

We Stake Our 
REPUTATION 

on the TRUTH of 
these STATEMENTS 

TIIE new Brown "Vee" Reed principle combined with the new 
Brown Duplex diaphragm gives results far in advance of any 

other kind of loud speaker. 

Only in the new Brown Duplex Loud Speaker are these revolution-
ary prim•iples to be found. They are the patent of Mr. S. G. Brown 
who is known throughout the world as the maker of the first wireless 
loud speaker. 
For this reason, no matter how much you have paid for a loud 
speaker, you have not heard results that can even he compared to 
the reproduction of these new Brown instruments. 

But a hundred descriptive words are not worth as much to you as 
one minute's listening. Before you buy a loud speaker, get your 
Dealer to demonstrate the new Brown Duplex models. You will 
be more than impressed and will place your order at once. 

In 3 models: V10, £5 10 0. V12, £7 10 0. V15, 
£12 10 0. All obtainable on easy monthly payments. 

IIIM3111111111111iIMMIllill1M11111111111101111111111111l3111111L,,.......;,, ,i,,,,11, l,',111111111111111 ',',111111111111iiiiiiIIIL11;111111111Elllii11111111filliiï111111111111111111lii.,,,,,,,.... 
Advt.—S. G. Brown Ltd., Western Ave., N. ACtOns W.3. /2/7 i). 

AS, Advertisements for " The Wireless World" ass only accepted from firms we believe to be thoroughly reliable. 
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THE BEST LOUD SPEAKER. 

The new model with the 

wonderful tuned gongs 

gives the most amazing 

purity and volume. 

COME AND HEAR IT! 
Demonstrations Daily. 

7 Days' Approval against cash. 

The 

DONOTONE (Regd. LOUD SPEAKER 
Dept. C, 

40, Furnival St., Holborn, London, E.C.4. 

Buy* 
a good, 
Battery for 
Portable 

set! 
es y 

Pi 

, 
Ififee ,e ,ereeisreerzeew 

Britain s Best Batteries 

SPECIAL UNITS 
for 

PORTABLE SETS. 

PORTABLE I 
63 volts 8,6 

Size 6-X 5" x 
PORTABLE 2 

99 volts late 
Size 9" X 5' :‹ 3" 
PORTABLE 3 

108 volts 18/. 
Size 10" x 5' x 3' 
FOR NATIONAL 
PORTABLE 

W966,12* volts, 251. 

Mentron The Wireless World," when writmg to advertisers, will ensure prompt attention. Ato 
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This is the way to 
Make it Ml-Electric" 

PRICES 

H. T. Supply Unit 
Type 3009 for A.C. 
Mains - £5 : 15 : 

H. T. Supply Unit 
Type 3002 for A.C. 
Mains - £5 : 10 :0 
H. T. Supply Unit 
Type 3005 for D.C. 
Mains - £3 : 17 : 6 

Trickle Charger 
Type 1017 for A.C. 
Mains - £2 : 15 : 

No more batteries 
Much more volume 

Is your set in line with the 

very latest in radio develop-

ment or do you still fuss and 

bother with batteries ? 

Bring your present set up-to-

date with the minimum expense 

by buying a Philips All-Electric 

H.T. Unit and Trickle Charger. 

The addition of these two com-

ponents makes your old set the 

very newest of the new. 

Write for illustrated leaflet. 

PHILIPS 
PHILIPS RADIO, PHILIPS HOUSE, 145, CHARING CROSS ROAD, LONDON, W.C.2 

‘MIIIIM111111•11111111111111!  

nil Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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e  

st %e and 
The 

R.G.D. 
Magnetic 
Pick Up is designed 

To avoid all record wear, give perfect tracking, and 
is specially developed for Moving Coil Speaker repro-
duction. Without these features, it is impossible to get 
good input and reproduction. 

In Oxidised Silver £3 : 3 : O In Bronze £3 : : 

The Speaker 

To give of its best, must be specially designed from 
an acoustic principle, apart from the unit installed 
therein. With the R.G.D. Moving Coil Loud Speaker we 
can say that these points have been thoroughly dealt with. 
The case is of solid oak, and the instrument is of au ex-
ceptionally high-class nature. For D.C. mains the cost is 
Lao- o. And it can be supplied with the equipment for 
A.C. maim if desired. Literature on application. 

THE RADIO GRAMOPHONE 

DEVELOPMENT COMPANY 

St. Peters Place, Birmingham 

Mention of " The Wireless 

IfYlk111110:M 
M.P.A REM1RCH DEPART-
MENT OFFERS YOU THESE 
1 NEW M.P.A. SPEAKERS. 
SCIENTIFIC MASTERPIECES I 
EACH ONE A TRIUMPH CF 

& GOOD LOOKS, TONAL 
PERF 7Cit'ONI AND VALUE! 

)HEAR AND COMPARE 

wounio,or. ....Weetietifflinommoi ffloeoperromeibiotitasioNetope 

THE NEW M.P.A. 
POPULAR CARIINET 
ANOTHER EXAMPLE OF M.P.A. 
VALUE! An attractive speaker with 
a first rate performance. Yet low in 
cost! Like the Popular Plaque, it has 
the unique Mark VI movement. Ex-
tremely sensitive. Splendid repro-
duction. Exceptionally wide range. 
Handsome polished oak cabinet. Box 
resonance eliminated. Hear AIS/m  
it and you'll buy it! Price 

Mahogany Cabinet 47/6 

ikarirtgQield 
Almost Seeing 

World," when writing to advertisers, will ensure prompt attention. 

THE NEW M.P.A. 
MOVING COIL 
SPEAKER 

THE NEW M.P.A. 
POPULeR 
PLAQUE 

A BETTER INSTRUMENT THAN 
EVER BEFORE—and AT A LOW1- R 
PRICE! fitted with the wonderful 
new Mark V1 unit; with new robm.t 
protecting grille a back; mounted on 
wooden base. Remarkably sensitive, 
clear and loud! Even response over 
wide range of frequencies, attractive 
mahogany or oak finish. 05/4„, 
And look at the price! es 

e` Don't forget also to hear the 
new Mark VI Speaker Unit. 
It is on! 1216, chassi with 14" 
wood baffle and 9" cone costs 
1011 full mounting instructions 

cee give 

SEE AND HEAR THIS AMAZING 
NEW SPEAKER! Whatever price 
you are prepared to pay, you will not 
Fet anything better! Here indeed I. 
Hearing that is almost s, eingf" 

Built on entirely new principles. 
Permanent magnet. No separate 
enereisin. current required. Patent 
baffling system eliminates box reson-
ances. Glorious tone! Dignified 
desien in polished oak A delight 
for the eye and th 
ear.1. e d Complete 11 

Unit only on base. 12 Cm:. 
NS. 

M.P.A. products above £.5. 
can be purchased on easy 
deferred terms. Ask your 

dealer to-day. 
M. P. A. Wireless, Ltd., 
Dept. 2, Radio Works, 
High Road, Chiswick, W.4. 

£12 
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THERE IS A RADIO BATTERY 

FOR EVERY WIRELESS SET. 

Grid Was 
Specially designed for exceptionally 

long service. Standard type. 
G.1, 4,' volts, 1/3 G.2, 9 volts. 2 '-
Popular type—G.9, 9 volts, 1'6 

£13 

1311118MMIIIM1111111111111111113L  

SUMMED up in a few words, the secret of success with a High-Tension Battery is to choose the 
correct type of battery for the load it is expected 

to bear. 

Useful information on this point is given in a special 
table which appears in" Inside Knowledge," a booklet 

by Mr. Full O'Power, which also contains many other 
hints and tips which every owner of a wireless set 
will find both interesting and instructive. 

One point in particular should be borne in mind— 
always use power battery whenever a power valve is 
used. The cost of a power battery is less than double 
that of an ordinary battery, whilst its working life 
is approximately three times as great. 

"INSIDE KNOWLEDGE" 
(On the correct use of Radio Batteries) 
is obtainable from Radio Dealers and is free for the 
asking. If any difficulty is experienced please write 
direct to 

SIEMENS BROTHERS 
it CO. LTD., 

WOOLWICH, S.E.18. 

Popular type for best Battery value. 

No. 1203, 60 volts • • 8 No. 1202, 100 volts 13 - 

Large capacity for Power Valves. Super Radio Battery for Multi 
No. 1204, " Power 60" volts, 13'8 Valve Sets. 
No. 1206, "Power 100" volts, 22/8 No. 1035, SO volts • • • • 25/-

Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly rehrble. 

"ito. 
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The 

battery 

that 

keeps 

interest 

CONDENSERS 

Nee le° 
naxINS s 

p„.s1A. 
iNs 

.‘iiNs 

607.1onqerlite/ 

Hydra Condensers are made to 
stand up to high pressures--to the 
sort of voltages rut get in mains 
units. That is why Hydra make 
mains units safe. 

Look for Hydra in the Circuit 
before you buy an eliminator— I 
then you know you are buying an I 
eliminator that will gi,e you 
eioren t that is smooth, voltage 
that is accurate, and output that 
is constant and safe. 

Leading makers of eliminators are 
standardising Hydra — became 
they know that Hydra reliability 
is their surest safeguard. Hydra 
in a mains unit means SAFETY 
PI khi lvr you au.: your set ! 

HYDRA 
CONDENSERS?"; 

Write for names of unanyfaclurers who 
standardise HYDRA in their Mains Units. 

LOUIS HOLZMAN, 37, Newman St., London, W.11 
TELmioNE - - ------ mesEum 564I 

Mention of " I he Wireless World," when writing 

A most important consideration, is 
it not ? A battery that lasts longer, 
that loses nothing of its power 
when out of circuit, that develops 
no " crackle." 

Actually, a new era in H.T. 
Batteries began with the advent of 
" Pertrix." Try one, and never 
again will you be content with 
any other. 

DRY BATTERIES 
PERTRIX LIMITED, BRITANNIA HOUSE., 
SHAFTESBURY AVENUE, LONDON. WC 2. 
Factory — B RITA N NIA WORKS, REDDITCH .WORCS. 

esion sets the 
Worlds 

standard 

Write for the Weston l'ree Booklet. 
" Radin Control." which explains 
the necessity for accurate electrical 
meal of Your Radio riveter, and 
gives much helpful advice. 
Address your applications to:— 

Model 506, Pin Jack Voltmeter 
complete with high range 
standard testing cables. 

Price £2. 10. 0. 
To obtain the very best results from 
your receiver, you must be quite sure 
that the High Tension, Low Tension 
and Grid Bias voltages are regulated 
correctly. 
For exact measurements of these 
variable voltages be sure you use a 
Weston Pin Jack Voltmeter. 

It is sold by all Radio Dealers as the 
finest instrument for accuracy and 
reliability. 

WESTON 
ELECTRICAL INSTRUMENT 

CO., LTD., 
15, Great Saffron Hill, London, E.C.1 

to advertisers, will ensure prompt attention. 

.4.2. 
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co OVER / 
HER& 

The man next door said the programmes 
weren't up to standard. Father said it 

must be the set. So the man came over 
to listen to the Vox Populi Three Now he 
says he realises all he's been missing. 

If one of your friends has a screened Vox 
Populi Three, hear it at the first oppor-
tunity and see if you don't have a similar 
experience. Or any good wireless dealer 
will oblige. Listen to singer or player— 
what puti'y of recepion. No trouble 
about ba'teries either—this Bowyer-Lowe 
set runs off the electric light. And you can 
buy a Screened Vox Populi Three for your 
own home on easy monthly payments. 

ListNo. 370 Mains Driven D.C. 
£28 0. 0. 

List No. 369 Mains Driven A.C. 
£33 10. 0. 

List No. 339 Battery Model 
£20 0. 0. 

Prices Include valves and royalties. 

Eli THE j 

WyCliej 

. 
CO., LTD. 

In Association with (ire - Recordaphones Ltd. 

Ask your Wireless Dealer about 
the comprehensive range of Bow-
yer-Lowe Sets and Components, 
or write for illustrated literature. 

LONDON SHOWROOMS: 

ASTOR HOUSE, ALDWYCH, W.C.2. 
HEAD OFFICE AND WORKS: 

RADIO WORKS, LETCHWORTH, HERTS. 

£15 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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SUPPLY 
STRAIGHT OFF 
THE MAINS FOR 

Fit a Philips All-
Electric Filament 2 
Transformer and do 
away with your accumu-
lators. Save trouble 
and expense and get the 
best results. 

No accumulators to run 
down or fail in the 
middle of a programme. 

No weekly bother of 
changing accumulators. 

No bill for recharging. 

Type 4009. 

Price 29/6 

ILIPS 

6 

AC. FILAMENT TRANSFORMERS 
PHILIPS RADIO, Philips H ouse, 
145, Charing Cross Road, London, W.C.2. 

Arks. 'F. I. 

ADD BEAUTY 
TO EFFICIENCY 

Your wireless panel can be a thing of beauty as well as 
efficient. Every wireless dealer stocks TroMax in a 
variety of finishes, embossed and wood grained, and can supply 
panels cut to any required size. Not only is Trolitax a perfect 
insulating material; it is easily workable, is impervious to 
damp, does not soften under heat and therefore does not 
allow screws or terminals to become "oose when soldered. 
Trolitax is the ideal panel—it retains its lustrous finish under 
all conditions. A Trolitax panel improves any set. Consult 
your dealer. 

F. A. HUGHES & COMPANY, LIMITED 
204-6, Great Portland Street, London, W.I. 

Tr/de/one: Mcseetur 8630 (.1 lines) 
Distributors for Northern England, Scotland and North Wales: R. C. 
RAWSON (Sheffield and London), Ltd., zoo, London Road, She meld, and at, 
St. Mat y's Parsonage, Manchester. 

.eifise 
Giant Power Rheostats 

Small in cliametr, but large in 
(opacity, this rheostat is con-
structed of heat-resistant material 
throughout. The wire is wound 
on a metal core insulated with 
asbestos. 
C.R.L.Giant Power Rheostats will 
carry a continuous current load 
throughout the entire resistance of 
70 watts at 375° Fahrenheit. 
All units are single hole mounting 
and supplied complete with bake.. 
lite arrow knob. 
C.R. 002 2 Ohms • 8/9 
G.R. 006 6 •• • • 8/9 
G.R. 010 10 • • 8/9 
G.R. 030 30 „ • • 8/9 
G.R. 060 60 , • • 8/9 

%Paq  „.148 •.: 8/9 8/9 
G.R. 1,000 1.000 .. • • 1016 
G.R. 2.000 2.000 „ • • 1016 
G.R. 5.000 5.000 „ • • 11/3 
G.R. 8,000 8.000 . • 11/3 
Write for the Centralab Circuit 
Booklet and particulars of Centralab 
Modulators, Power Potentiometers 
and Volume Controls. 

The nothermel Corteorafion 
2,4P26, Maddox St., London, W.1. 

Telephone: MAYFAIR 0578/9. 

 .1M.111.11.11111IMICIRM 

Mention ol — The Wireless World," when writing to advertisers, will ensure prompt attention. A "6 
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Made in 

England. 

Sold by all 
Wireless 
Dealers. 

POWE 
ANLICPILI FIER 

-For A°D5aopply 
A complete A.C. Power Ampli-
fication Unit for real quality 
and high power output. Metal 
case finished in light brown 
crystalline enamel. 

Output Valve, OSRAM LS6A, 
dissipates 25 watts. 

Fitted with new transformer 
giving constant amplification 
from 50 to 6,000 cycles. 

PRICE 
(including Royalty) £25 0 0 

Advt. of The General Electric Co. Ltd., Magnet Rouse, Kingsway, London, W.0 2. 

A 17 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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The bridge from 
A.C. to D.C. 

Change over by means of the metal bridge 
strong, reliable and durable  

THE 

OWESTINCHOUSED 
METAL RECTIFIER. 

NO FILAMENTS. 

NO CHEMICAL ACTION. 

NO MOVING PARTS. 

There is a unit for every type of eliminator. Whether you construct, or purchase complete, an elimi-
nator or mains set, for your own satisfaction see that a Westinghouse Metal Rectifier is used. 
Did you get your copy of " The All Metal Way, 193o," from the Radio Shows ? 

This 32-page book of instructions and circuits is invaluable to all users and prospective users of A.C. 
mains. A copy will be sent on receipt of a 2d. stamp. 

82, York Rd., King's Cross, The Westinghouse Brake & Saxby Signal Co., Ltd., London, N.1. 

/ 

e 

The new British General Midget 
Transformer created remarkable 
interest. In accordance w it h 
modern practice of economising 
in weight and space this trans-
former has been produced in a 
remarkably small size. The 
core is of the latest Nickel 
Alloy (specially treated) and the 
performance is as good as many 
transformers at three times the 

price. 

1 116 
From all dealers of repute or 
direct from the manufacturers. 

The British General Manufacturing Co., Ltd. 
Brockley Works. London S.E.4 

Mention oJ" l'he Wireless World," when writing to 

WEit E, 
COMPOMEA/TS 

1930 EVERYMAN FOUR. 

Coils per set £2 - 7 - 6 
NEW KILOMAG FOUR. 

Coils per set £2 - 5 - 

WIRELESS WORLD KIT SET. 

Coils per set £2 - 5 - G 

DECOUPLING RESISTANCES. 

500 or 600 ohms .. 1 s. 6d. 
Fixed resistances wire wound 
1,000-5,000 10,000 15,000 20,000 25,000 ohms 

2/- 2/6 3/- 3/6 4/- each 

FOREIGN LISTENERS FOUR. 

B.B.C. Coils, per set of 3 £1 - 2 - 6 
5XX Coils, per set of 3 £ 1 - 17 -6 
Coil Bases, per set of 3 £0 - 7 - 6 

Write for illustrated lists: 

WRIGHT & W EAIRE, LTD. 
740, HIGH ROAD. TOTTENHAM, Ni/. 

Telephone: Tottenham 3847/8. 

advertisers, will ensure prompt attention. At8 
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STANDARDS 

The 
"YARD STICK" 
and T.C.C. 

ALL yards—if they are truc yards—are exactly 
the same length as the "Yard Stick"—a 
standard of length confirmed by Statute. A 

true three yards of cloth is exactly three times 
the length of the standard yard—the " Yard Stick." 
Accuracy in anything demands a standard, and 
among condensers that standard is T.C.C. When-
ever you see a condenser marked "T.C.C." you 
are assured that it is true to type—that it is a 
standard by which all others are Judged, whether 
for accuracy, dependability or service. The con-
sidered opinion of all who know what a good 
condenser should be, have recognised in T.C.C. 
the standard. Use T.Q.C. wherever a condenser 
is specified, and know that you are safe. 

The illustration above shows an Electrolytic Type Con-
denser. These are made in three capacities, viz. :—Single 
Type z,000 midis 12 volts D.C., price 15s. od. Double 
Type 4,000 mitts 12 volts D.C., price 27$. 6d., and 
the new Single Type Soo mida 4o volts D.C. price zos.od. 

Ad t. Telegraph Gmclenser Co. Ltd, W des Foret Rood, N. Acton. Lond n. W.3. CG.. 

ENQUIRE 
WITHIN 

FOR 
EVERYTHING 
RADIO 

Just write to us for the catalogues 
which interest you most. Make 
your selection from this list:— 

The Amazing Mazda 
Valves - - - Chrome Cover 

Radio Receivers Black Cover 
Loudspeakers, etc. Brown Cover 
Accessories and Com-

ponents - - Cerise Cover 
Battery Eliminators and 

Chargers and Power 
Components - - Blue Cover 

Accumulators - - Grey Cover 
Dry Batteries - - Sepia Cover 
THE EDISON SWAN ELECTRIC CO., LTD. 

Advertising Dept., 
123/5, QUEEN VICTORIA STREET, LONDON, E.C.4. 

SHOWROOMS IN ALL THE PRINCIPAL TOWNS. 

1309 , 

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

W.36 
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THE FINEST VERNIER DIAL OBTAINABLE 
MECHANICALLY PERFECT, POSITIVE BRASS 
CONTACT drive on SOLID BRASS SCALE 
ensuring smooth movement, with absolutely NO 
BACK-LASH. ROBUST in Construction and 
Trouble Free. SMALL EXTREMELY ELE-

GANT. EFFICIENT. 

TUNING WITHOUT IRRITAT-
ING UNCOMFORTABLE 

CROUCH OR STOOP. 

As pictorially shown, the 
scale and aperture are in-
clined at an angle of 30' 
from perpend jell I ar, t here-
by permitting convement 
unobstructed view of scale 
without need to crouch 

or stoop. 

If unable to obtain 
from dealer please 
communicate u ith 
us. Full Catalogue 
sent post free on re-
ceipt of past card. 

THE FORMO CO., CROWN WORKS, CRICKLEWOOD LANE, LONDON, N.W.2 
 "ISIOWSOIMWRIMi  

REDFERN'S 
REG. NO 469456. t/ 

RADIO PANELS 
Recommended 

for 
'.FERRANTI" 

S.G. 
RECEIVER. 

7.7' MA21911791 INSULATING PROPERTIES 
7 7  AND LEAH-FREE SURFACE. 

' Consider an • HBONART " Panel a neces-
atv, eapeeiany miler, construe' Mg it set 
en..ploying H.F. STAGES. 
is'upplind in Mark and Mahogany colours. 
One side Polished ,urfore or Mob, Yilk Design. 

REDFERN'S RUBBER WORKS Ltd.—Hyde, Cheshire 

••••[ 

UNCLOSE two ltd. stamps to covet post-
age, etc., and you will receive per return 

an attractive folder giving you full particulars 
of how to build for yourself a magnincent 
Loud speaker. 

We supply you with a complete Kit (in-
cluding cabinet in parts) and for 55/- you 
can build up a balanced armature cone 
speaker that would in the ordinary way cost 
Cs or more. 

WATREL WIRELESS Co., Ltd., 
Imperial Works, High Street, 

EDGWARE, Middx. 
rdephonc: E,ignme 0123. 

 MSC 

If I " GOLT ONE" 3- RANGE RADIO METER 
Reading 0-6 volts, 0-150 volts. 0-30 cal-
amperes. The purpose nl tIti millialop. 
scale is to enable a Correct icadiug of the 
current taken from the 11.T. Battery. Aleo 
id there be dintortion, this will he disclosed 
by th, vibration of the needle when the 
Instrument is connected into the extra 
113. positive I.d. 

No. R34115 

PRICE 8/6 EACH 
Prom all Firat Class Radio Dealors--Refuse 
Subtitle/cm, if any difficulty, write direct. 

For fen range of 1241110 INETEILS 
zoo Catalogue E1121, coot FREE on 

regnant. 

Goldsion 

OFF WITH THE OLD 
AND 

ON WITH THE NEW 
THE SOVEREIGN CONE KIT. 

uc Price 3/- complete. 
Why keep to the old ideas? Why spend 
money on unnecessary cradles? Here is the 
New Sovereign Cone Kit which does not need 

us a cone cradle. Kit comprises a specially 
,„„ prepared cone paper, a patent spider surr,ort 
I and a .solid ebonite link, complete in :in Mr 

attractive envelope with full constructional 
details. Can be made in hour and used 
u WI any cone unit to give perfect natural 

straw ret 'reduction 

Obtainable from you r local Dealer,all CURRY'S Radio House (200 branches or from the 

J. R. WIRELESS CO., Dept. W.W., 6-8, Rosebery Avenue, E.C.I. 

WHY PAY 1016 FOR A VALVE? HERE IS JUST 
LIST OF P.R. SUPER GOLDEN SERIES. 

4/6 ; 1, . I vFoÎt1s.. Am ()es.. Afatorp.. 
EA:31 HPH P' 22 .095p. 24,000 13.5 H.F. Def. 
P.s" d GPR 32 .09S 12,000 9 LP. 
POWER GPR 42 .095 40,000 32 R.C. 

ig 
7 / 

GPR 9 3.5-4 .09 22,000 14.5 H.F. Ott. 
" GPR 10 3.5-4 .09 10,000 9 LE. 

"ea GPR 11 3.5-4 .09 44,000 41 R.G. 
Post 4d.  GPR 17 5-8 .14 20,000 17.5 H.F. Ott. 
SUPER- GPR 18 5-6 .10 11,000 9.5 L.F. 
POWER GPR 19 5-8 .14 75,000 41 R.C. 
12/6 GPR 202 .15 6,000 7 Power 
EAcH GPR 404 .15 8,000 7 ., 
Post 4,1. GPR 608 .16 6,000 7 ,I 

Screened (4" 12012 „3 3,000 4.5 Super 
Grid Power 

15/ _„..° GPR 14014 .2 3,500 4.5 
Post 4,1. 

.. 
SG 25 2 .2 220,000 150 8.8. 

Mention 

AS GOOD FOR ONLY 
'Whe par faney price, n hen von ran et. 11,1,,Ctir finished 
ltritish IllatIP Val VI, %, Oh n adperinr feat it. giving astonish' 
illg irierti V ity With a minimum nor. consumpt whirl, Is 
the general opinion of the thousands who use I'. K. valves, 
Thvre are many val ye,. on the market but none are ¡marlin. 
tre.1—Ask yourself why. 

Th, P.R guarantee covers seven months with the right—not 
o fa your. rememher—but a right to exelianee the valve 
luir the guarantee. All yeti have to do is to post any 
defective valve tom, complying, of course, with ti,., terms 
sei the fruarniteo wide', Is attached and enclos,, a note stat-
ing d,feet —You will receive a !IOW valve by retuve of yen. 

P.R. PRODUCTS, 
15, P.R. HOUSE, NEWGATE 

STREET, LONDON, E.C.4. 
Opposite G.P.O. Tube Station. 

posT id. 

2 Valves or 
more P.M; 
FREI?. 

'Pell us your set— 
we will send cur. 
reet val V1.4. 
Eatebed VdIvee. 

lis estro, 
Bent C.O.D. if desired. 

Telephone: CITY 3788. 
ASK YOUR DEALER FOR 
THEM. ACCEPT NO OTHER. 

The Wireless World,- when wnting to advertisers, will ensure prompt attention. A 2 0 
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l'.G. F.5 Indicating 

(as 1 1/9 illustrated) 
20 ais. se. 

P.G.F.7 indicatite 
30 o.k. 2V. i3,9 

iftdieraing 
ea.k. as. 15, 

P.G. Non-
/ udicating 9 

20 ais. ay. ' 

P.G.7 Non-
baked in' 

30 o.k. 2V. 11.— 

P.G.9 Non-
lodieedisig 

aotak. 2V. 13:— 

P.Gaz Non-
Indkati ng 

so a.k. 22. 15,— 

I wonder, 
is my Accumulator 
nearly dltscharged? 
A single glance at the Peto & Rad-
ford P.G.F. Accumulator tells you 
whether it is charged, half-charged, 
or run out. The indicating floats 
let you see how many more hours 
of programme you can depend on 

as easily as 
telling the time 
Further advantages of the P.G.F. are 
these. Plates are sturdy. Paste is held 
in by interlocking grids. Terminals cannot 
be reversed and have acid-proof glands. 
The lid is made of Dagenite and is 
hermetically sealed to the box. And the 
price is low—only 11/9 for a 2-volt 
so al. (true capacity) or 9/- without the 
indicating feature. 

Moreover, the P.G.F., like all Pelo & Radford 

_Accumulators, is guaranteed for six months. 

Send a postcard for full details of this 
and other P. & R. Batteries to 

PETO & RADFORD, 
93, Great Portland Street, 

London, W.1. 

Glasgow 
Depot: 
45, Clyde. 
Place. 

W.R.t 
This announcement is issued by 

THE NATIONAL ACCUMULATOR CO.. LTD 

(Telephone: Langhant 1473.1 

PD 
PETO & RAD FORD 

[Andrei Sales 
Repair Dipot 
107x.Pimlicon2. 

S.W.1. 

ACCU M U LATO RS 
The beginning and the end in 

Pow ER 

THE LITTLE 

TRANSFORMER 

WITH THE 

GREAT CURVE 

fill I 1111111 

Type " " 

PRICE 17% 
BUT WORTH MORE 

Igranic proved that bulk was not 
essential to purity and amplification 
in an L.F. Transformer. Others 
followed, but the Igranic " " Type 
still stands supreme as the small 
low-priced transformer • with the 
long, straight curve. 

For your portable, where space is 
restricted and weight must be kept 
down, use the Igranic `« J " Type 
Transformer. Use it in your 
domestic receiver, too, and enjoy 
truly magnificent magnification. 

Ratios of 3-1 and 6-1. 
Write for Leaflets to Dept. U.299. 

( 
QueenVicienaSi 

ECTRIC Co.,Ltd. 
ice- 

e'ELlm _ 

-0NDYor1 
Works 1131:1DFORD 

A2 I Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliablo 
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Only three controls on the toys 
Cosser Melody Maker — one for 
tuning, one for volume and one for 
wavelensplu—no coils to chanted.  ' 

e 15 s. 
Price inductee three  the latest type 
Cos.,. Valves,' the handsome one. 
piece cabinet and all the payee neceo. 
eery for its rapid assembly. 

Also All-Electric Model, £15 
works from Electric light 

FREE! Constructor Envelopes 
To Messrs. A. C. COSSOT Ltd., Melody Department. 

HighIntry Grove, London. N.5 

Please send rae free of charge a Constructor 
Envelope which tells me how to assemble the 
1930 Caesar Melody Maker. 

Name 

Address 

and take your pick of 

EUROPE'S 
RADIO CONCERTS 

Nearly all highly efficient Receivers have 
several intricate controls—considerable skill 
is necessary to get the best results. But anyone 
can use the wonderful 1930 Cossor Melody 
Maker—a mere twist of a single knob will cut 
out your local broadcast and bring in station 
after station at full loudspeaker strength. Yet 
in spite of its amazing efficiency the 1930 
Cosset. Melody Maker is so simple that you 
can easily assemble it in an evening—only 10 
components—only 20 wires—that's all. Use 
the coupon and get to know all about it. 

reze 1930 

"Melody Maker" 
A. C. COMM. Ltd., Hight:miry Grose, London, N.3. 
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receivers described recently in The Wireless World have 
been designed so as to be sufficiently selective to over-
come the disadvantages of the high power transmitter 
and that therefore there should be no occasion for 
worry. We agree that selective sets will go a long way 
towards solving the problem for those who want to listen 
to alternative stations, but the vast majority of the 
public are to-day using sets which are not sufficiently 
selective to give them, under the regional scheme, free-
dom to receive transmissions from abroad which they 
have hitherto enjoyed. 

B.B.C. Programmes Only. 

We know that those who have been responsible for 
developing the regional scheme hold the view that the 
listener should have the choice of two B.B.C. pro-
grammes from his local regional transmitter, and that 
he should neither be encouraged nor even permitted to 
receive any other station, but that from time to time the 
B.B.C. will put on for his benefit selected portions of the 
programmes of some of the foreign stations. Now the 
listener has, we feel, a right to say whether he endorses 
this policy or not, and whether he is content that his 
receiver should, by the. action of the 13.13.C., be rendered 
virtually incapable of receiving anything beyond the two 
programmes which the B.B.C. will provide. Our own 
conception of wireless does not, we fear, harmonise with 
this policy; the principal fascination of wireless, as we 
see it, lies in the ability to reach out and pick up pro-
grammes of all countries and all languages at will. 

Editor: HUGH S. POCOCK. 
Assistant Editor: F. H. HAYNES. 

Editorial Offices: 116-117, FLEET STREET, LONDON, E.C.4 
Editorial Telephone: City 9472 (5 lines). 

Advertising and Publishing Offices: 
DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 

Telephone: City 2847 (13 hue:). Tek grams: " Elhavetald, Fleet, London." 

COVENTRY: Hertford Street. 
feteirrano: " Cyclist, Coventry." TelephOnt: 5210 Coventry. 

BIRMINGHAM: Guildhall Buildings, Navigation Street. 
Telegram: "Autopreem. Bir lll ll about." Telephone. 21170 and 2571 al,Ilsna. 

MANCHESTER: 260, Deansgatc. 
Tel. plane: 8970 CIty (4 Mae. rekgronse: ltand,,,Ler." 

GLASGOW: WI, St. Vincent Street, C.2. 
G,it.ego«.' Telephone: Central 4837. 

PUBLISHED WEEKLY. 
Subscription Rates: Home, 17s. 4d. ; Canada, 17s. 4d. ; 

other countries abroad, tos. 6d. per annum. 
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THE REGIONAL SCHEME. OUR editorial in the issue of October rfith, under 
the title " Must the Regional Scheme be 
Scrapped? " has aroused some of our readers 

to wrath, whilst others are whole-hearted in their en-
dorsement of our criticism of the power of Brookman's 
Park. The letters which we are receiving can, with very 
few exceptions, be divided into two classes; those whose 
receivers have hitherto been outside the range of 
efficient reception from the lower-powered 2L0 trans-
mitter in Oxford Street and who now get a satisfactory 
service on account of the higher power of Brookman's 
Park, and are enthusiastic in their support of the station; 
and those who have the misfortune to live nearer to 
Brookman's Park and find that much that they were 
hitherto able to listen to by way of a choice of programme 
is now denied to them because of the " wipe out " 
effect of the new station. These unfortunates look for-
ward with apprehension to the commencement of the 
dual transmissions from the regional station. 

Several letters have commented on the fact that the 
A 23 ' 

0000 

OLYMPIA SHOW COMPETITION. 

IN this issue we are able to announce the result of the voting of our readers in the Competition which we 
conducted in connection with the Olympia Radio 

Show, and we give the names of the receivers and other 
apparatus gaining the largest number of votes in each 
of the classes into which the exhibits as a whole were 
divided. 
We are not yet in a position to announce the names 

of the winners of the cash and other prizes, offered by 
The Wireless World to those competitors whose votes 
agree most nearly with the views of the majority, but 
the task of arriving at these totals is a formidable one 
and some little delay is inevitable. Last year the total 
of entries was not so great, and it was then possible to 
make both announcements at the same time. 

In our issue of November 13th we propose to illus-
trate and describe the winning apparatus in the Com-
petition, and we feel sure that these descriptions will be 
of interest to all our readers. 
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Using Band=pass Filters to Avoid Interference and Sidezband Cutting. 
By W. T. 

W ITH the opening of the first Regional Station 
at Brookman's Park the problem of obtaining 
adequate selectivity has become greater than 

ever before. A method of tuning which of recent years 
has been somewhat neglected is that employing coupled 
tuned circuits, which in pre-broadcasting years was 
often used under the name of the three-circuit tuner. 
The use of this method, however, has been revived in a 
few modern receivers, a notable example being the 
" Wireless World Record III " set; it is also used by 
the B.B.C. in the transmitting circuits of the Daventry 
Experimental station. 
The reason for its lack of popularity is due to the fact 

that in its old form it was very difficult to tune, there 
being three variable controls. Properly designed, how-
ever, as in the " Record III," it is no more difficult to 
handle than more con-
ventional arrangements, 
and it offers several im-
portant advantages. 
The great fault of all 

ordinary tuned circuits is 
that they reduce to a large 
extent the strength of the 
high notes in the received 
speech and music. This 
effect is well known, but 
the amount of the reduc-
tion is not so generally 
realised. The H.F. cir-
cuits of a receiver using a 
Mazda AC/SG valve as 
the H.F. amplifier will, under certain conditions, reduce 
a 5,000 cycle note by 89 per cent., when the carrier 
wavelength is 5oo metres, and both the grid and tuned 
anode coils have inductances of 240 mH. and H.F. 
resistances of 5 ohms. On the lower wavelengths the 
loss is not so great, .but it is still so serious that it will 
completely overshadow any normal loss in the LE. 
portion of the set. 
The selectivity of the arrangement is quite high, the 

strength of a signal at 40 k.c. off resonance will be only 
1/500th of that at resonance; that is, the selectivity 

COCK 1NG. 

ratio is 5o0: 1. Throughout this article the selectivities 
of different circuits will be compared by the ratios of 
the voltage on the grid of the valve at resonance and 
at a frequency differing from resonance by 40 k.c. The 
vartiation in strength over the side-band range (taken 
as the carrier frequency plus or minus 5,000 cycles) is 
expressed as a loss in percentage. 
With the usual method of tuning by circuits in cascade 

no improvement in quality is possible without a cor-
responding reduction in selectivity, unless both the 
number of the circuits and the H.F. resistance of each 
are increased. While this is quite effective, it is not 
very economical, for the resistance of each coil has to be 
so high that the sensitivity of the receiver is very much 
reduced. 
With coupled tuned circuits, or as they are more 

1.—Three band-pass alter arrangements. (a) Coupled by inductance; 
Inductance; (c) capacity-coupled. 

Fig. (b) coupled by mutual 

usually called, band-pass filters, high selectivity with a 
good measure of amplification and a high note loss of 
only about ro or 20 per cent, can be readily attained. 
There are three methods of coupling the two halves of 
these filters, (a) by inductance, (b) by mutual induct-
ance, and (c) by capacity, and the connections for such 
filters used in the aerial circuit are illustrated in Fig. 1. 
Now it is a peculiarity of filter circuits of these types 

that they are tuned to two different frequencies at the 
same time. With inductance coupling, one of these 
frequencies is the same as the normal resonance fre-

A 24 
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selectivity and Quality.-
quency of either primary or secondary circuit alone, 
while the second resonance frequency depends upon the 
value of the coupling inductance • L1. Expressed 
algebraically, 

the normal resonance frequency f= 
6.28 %/LC 

the second resonance frequency f,—  
6.28 %/C(L+ 2i.1) 

With mutual inductance coupling, there are still two 
resonance frequencies, but neither of these occurs at the 
normal resonance frequency. One is at a higher, and 
the other at a lower frequency as follows:-
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rig. 2.—Curve A, filter in aerial circuit at SOO metres, 5 ohms 
coils. Curve B, single coil aerial tuned circuit at 500   

5 ohms coil. 

one resonance frequency 1,-
6.28 %/C(L + M) 

the second resonance frequency 12-
6.28 4/ — M) 

It is this possession of two resonance frequencies 
which makes the filter so valuable; for the resulting 
tuning curve shows two peaks, the distance apart of 
which depends principally upon the value of the mutual 
inductance M, and to a smaller degree upon the resist-
ance of the coils. See formula given in Appendix (r). 
The results calculated from the formula show that the 

shape of the tuning curve is the same for both induct-
ance and mutual inductance couplings. The chief fault 
of both types of inductance coupling, however, is that 
the peaks get further apart as the wavelength decreases, 
and, neglecting the effect of the resistance, the distance 
between them at 250 metres will be double that at 500 
metres. Thus the selectivity on the lower wavelengths. 
is reduced. With capacity coupling, on the other hand, 
the reverse takes place; and the distance between the 
peaks is less on the shorter wavelengths. 

Curve A, Fig. 2, shows the resonance curve for a 
mutual inductance-coupled (or inductance-coupled) 
filter, where each coil has the same constants-24o mH., 
5 ohms, the value of mutual inductance being 4 mH.— 
and the wavelength is 500 metres; while curve B is for 
an ordinary tuned coil in the aerial circuit, having the 
same constants: The curves in Fig. 3 are for the same 
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circuits, but for a wavelength of 250 metres, at which 
the coil resistance is ro ohms. 
An inspection of these curves shows that with a wave-

length of 5oo metres (Fig. 2) at a • frequency 40 k.C. 
different from the carrier the selectivity with the filter is 
much better than that with the ordinary tuned circuit. 
At frequencies nearer to resonance the filter is not quite 
so good; but the variation over the side-band range is 
42 per cent., as compared with 69 per cent. for the 
single coil. The efficiency, however (see Table) is only 
about one-third. 

The Intervalve Coupling. 

The curves of Fig. 3 for the same circuits at 250 metres 
show that here again the filter is the better, but that 
the differences between the two circuits are less at this 
shorter wavelength. At 40 k.c. from resonance the 
selectivity with the filter is only slightly greater than 
that with the ordinary circuit, but the shape of the 
curves shows that at frequencies further from resonance 
than this it will be by far the more selective. The side-
band variation is also less, being only 18 per cent. as 
compared with 15 per cent. for the single coil. The 
only fault of this curve (A) is that there may be 
a danger of receiving stations adjacent in wavelength to 
that of the desired station, as the peaks coincide with 
their wavelengths. This fault may be eliminated, as 
will be shown later. 
The behaviour of a filter used as an intervalve 

coupling in place of the more usual tuned anode or 
• tuned transformer will now be considered. In the Ap-
pendix is given the necessary formula (2) for calculating 
the amplification possible at any frequency. 

Since the curves for a filter used in the anode circuit 
of a valve such as the Mazda AC! SG are very similar to 
those for the same filter used in the aerial circuit, it is 
unnecessary to give a series of curves, but Fig. 6, 
Curve A, shows one for an inductance-coupled filter at 
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Fig. 3.—Curve A, fitter in aerial tuned circuit at 250 metres, 10 
ohms coll. 

500 metres. The essential characteristics are given in 
the table, and it is curious that the selectivity is actually 
higher than when the same filter is used in the aerial 
circuit. 
A comparison of the results for the filter used in the 

aerial circuit with those for it in the anode circuit shows 
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Selectivity and Quality.— 
that there is little difference as regards selectivity and 
efficiency, but that in the anode circuit it gives a smaller 
side-band variation. 
Now, it will be observed that all these filters give a 

double-peaked curve, with the result that the high notes 
in the reproduced speech and music are accentuated. 
This is not undesirable, since most loud speakers ate 
somewhat deficient in the upper register. There is no 
base cut-off, for the effect is similar to that obtained 

M., 

Pig. 4.—A curve with a single peak is obtained when using 
this circuit. 

with an L.F. transformer having a rising characteristic. 
If this were the whole story it would be advantageous 
to ùse suitably designed filters in order to compensate 
for the loud speaker deficiencies. Unfortunately, how-
ever, such an arrangement would be difficult to handle, 
for it would be necessary to tune, not for maximum 
strength, but for a minimum occurring between two 
maxima. For ease in tuning, therefore, the overall 
curve must have only a single peak, and this can easily 
be obtained by using a tuned-anode intervalve coupling 
with a filter in the aerial circuit. 

Avoiding Interference from Brookman's Park. 

A circuit of this nature is shown in Fig. 4, and the 
overall tuning curve is the product of the individual 
curves for the filter and tuned-anode. Overall curves 
are given in Fig. 5 for the case when the components 
have the values given earlier; curve A is for a wave-
length of 500 metres, and B for 250 metres; the figures 
for selectivity and amplification are given in the table. 

At this point it is of interest to note a few charac-
teristics of the filter circuit. When the H.F. resistance 
of the coils is raised sufficiently, the value of the mutual 
inductance being unaltered, the double-peaked curve 
will disappear and be replaced by a single very flat 
peak; and although the efficiency and selectivity are 
slightly lowered the amount is by no means as great 
as one would expect. This is shown in Fig. 6, where 
curves A and B are for identical circuits in the anode 
of an AC/SG valve, but the coil resistances are 5 and 
It) ohms respectively. The figures for amplification 
are 71.5 and 56.7, for selectivity 54.5 and 41.5, and for 
side-band variation 34.5 per cent. and 2 per cent. ! The 
improvement in the side-band variation is so enormous 
that in many cases the slight loss in amplification and 
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selectivity is well worth while, particularly as the former 
is only low when compared with the results obtainable 
from the same valve and low-loss coils. In actual fact, 
it is rather higher than that obtained with the screen-
grid valves of only a year ago. 
An increase in the resistance of the coils of a filter 

in the aerial circuit gives similar results, but the 
alteration in side-band variation is not so marked. The 
effect of increasing the mutual inductance between 
primary and secondary circuits is to increase the distance 
between the peaks in the curve, and in many cases to 
decrease the side-band variation and efficiency. Lower-
ing the value of the mutual inductance will increase 
both the selectivity and efficiency up to the point where 
the single-peaked curve is obtained; it will, however, 
introduce more high-note loss. 
When designing any receiver it is advisable to make 

the aerial circuit as selective as possible, otherwise 
jamming of a peculiar kind may be obtained. When 
listening to a weak signal on a wavelength quite different 
from that of the local station, no matter how selective 
the intervalve couplings may be, if the aerial circuit 
is unselective the local station may cause considerable 
jamming. This is a rather neglected side of the selec-
tivity question, but one which may be of particular • 
interest to those living near a high-power station. Jam-
ming of this kind is due to the H.F. valve. If the 
valve is overloaded, or its characteristic curved, it will 
rectify the voltages produced by the strong local station, 
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Fig. 5.—Curve A. filter in aerial circuit followed by tuned anode. 
5 ohms coils at 500 metres. Curve B, as curve A, but 10 Mims 

at 250 metres. 

and the resulting low-frequency currents will modulate 
the carrier of the desired station. The result is that the 
local station is heard, for it will actually pass through 
the following tuned circuits as a signal of the wave-
length to which they are tuned. 
A similar form of jamming is obtained under the 

same conditions if the aerial tuning is very flat. Sup-
pose that the set is tuned to 1,500 k.c. and that the 
aerial tuning is so flat that it allows a fair proportion 

A 26 



".> sre..7-1":".•-efee.‘1"."N"-Yee,it"•fflie'.-477-79 

OCTOBER th, 3.9A, z9n. 

Selectivity and enality.— 
of the voltage set up by the signals of two stati ns 
working at 700 k.c. and 800 k.c. to reach its grid. 
These voltages will be rectified by the H.F. valve and 
will produce a variety of beat frequencies, one of which 
will be equal to the sum of the two original frequencies. 
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Fig. 6.—Curve A, alter with 5 ohms coils at 500 metres in anode 
of ACISG valve. Curve B, as curve A, but 10 ohms coils. 

that is, 1,50o k.c. Thus, not only will the desired 
station be heard, but in addition a jumble of two other 
stations; and this no matter how selective the tuned 
intervalvé couplings may be. 
Jamming of this character is frequently obtained, and 

blamed upon the unselective properties of the set, 
whereas the fault • lies rather in the characteristics of 
the H.F. valve. The cure is always to work the H.F. 
valve upon the straight part of its curve, and to provide 
as selective an aerial tuning circuit as possible. The 
former necessitates a fairly high H.T. voltage and the 
correct negative grid bias, and the avoidance of those 
forms of volume control which alter the characteristics, 
such as filament control, control by alteration of ;the 
anode, screen-grid or control grid voltage. 
A selective aerial circuit necessitates some form l of 

band-pass filter if excessive side-band variation is to 
be avoided. For this reason, therefore, it is recom-
mended that if tuning by a combination of filters and 
single-tuned circuits be used a filter should always be 
included in the aerial circuit. For 
volume control a high-resistance 
potentiometer shunted across the 
tuned input circuit is probably the 
best, as used in the Megavox" 
receiver. 
Coming now to practical considera-

tions, the great fault of both inductive 
and capacitative couplings is that each 
coil in the filter must be completely 
screened. With mutual inductance 
coupling, however, it is only neces-
sary to screen the filter as a whole, 
but it is a little more difficult to 
obtain the correct degree of coupling 
between primary and secondary cir-
cuits. A very good approximation to 
the correct coupling can be found as 
- follows: Tune both primary and 
,£ 27 

secondary circuits to a fairly weak station with Very 
loose coupling between the coils; then increase the _ 
coupling just beyond the point at which the signals are 
at their loudest. If low-resistance coils are used a 
double tuning peak should be just • obtained as the 
ganged tuning condensers are rotated; but if this is 
found with high-resistance coils the coupling is too 
tight. Ganging the condensers is quite easy, and is 
essential to the proper operation of the filter; the initial 
adjustments are best carried out with very loose coupling 
between the coils. 

The Use of Solid Wire Coils Preferable. 

, If desired, reaction may successfully be applied to 
•the secondary coil of a filter. It affords a useful in-
crease in both the amplification and selectivity, and it 
does not seem to cause nearly so much distortion as 
with ordinary circuits. The effect is to decrease the coil. 
resistance, and, in theory, this should actually increase 
the strength of the high notes! 

In the accompanying table will be found the essential 
figures• for magnification, selectivity; and side-band 
variation for all the circuits mentioned earlier; and, in 
addition, those for an H.F. amplifier at a wavelength 
of 500 metres, in order to show the possibilities of the 
filter circuit in a multistage amplifier. The circuit 
• diagram of such an amplifier is shown in Fig. 7, from 
which the method of connecting a filter as an intervalve 
coupling can be seen. A receiver built in accordance 
with normal present-day practice would have only three 
tuned circuits, and, as a consequence, not only would 
the selectivity be much less, but the high-note loss 
would be very high indeed. 

Lest the filter be condemned on the grounds of ex-
pense, it is worthy of note that this need be no higher 
than that of a Litz wound coil tuned by a single high 
quality condenser. Coils of this type are usually un-
suited to the filter characteristics, and small solid-wire 
coils which can be made for a few shillings are often 
the most satisfactory. As highly efficient coils are not 
used, the small variable condensers of the type made 
for portable sets are admirably adapted for tuning. 
Certain of these can be obtained in a form eminently 
suitable for ganging for about 5s. each. 

Circuit. Wavelength. Magnification. Selectivity. 

Filter in aerial circuit, 5 ohm coils 
Single tuned aerial, 5 ohm coil .. 
Filter in aerial circuit, 10 ohm 

coils .. .. • • • • 
Single tuned aerial, 10 ohm coil.. 
Filter in anode of AC/SG, 5 ohm 

coils 
Filter in anode of AC/SG, 10 ohm 

coils .. • • • • 
Filter in aerial, followed by tuned 

anode, 5 olim coils and AC/SG 
valve .. • • • • 

As above, but 10 ohm coils .. 
Anode filter ,and tuned anode with 

10 ohm coil, aerial filter with 
5 ohm coils. Two H.F. with 
AC/SG valves 

500 
500 

250 
250 

500 

500 

500 
250 

800 

53.8 36.7 
178 25 

53.8 
180 

71.5 

56.7 

11,100 
19,000 

840,000 

12.9 
11 

54.5 

41.5 

740 
108 

17,800 

Side-band 
Variation. 

420/ 

18% • 
52% 

34.5%. 

2% 

39°4 
25% 

• 29% 

f. 
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Selectivity and Quality.— 
In conclusion, the writer would say 

that; in his opinion, anyone once 
using properly designed filters for 
tuning will never go back to the 
ordinary cascade tuning circuits. Not 
only is the selectivity greater, but the 
improvement in quality is so great that 
it must be heard to be realised; and, 
in practice, the loss in amplification is 
not so noticeable as the figures would 
indicate. To those troubled by inter-
ference from the powerful transmissions 
of Brookman's Park the trial of one of 
the band-pass filters already described 
is suggested. 

• 

APPENDIX. • 
(1) The following formula may be used to 

calculate the voltage e, impressed upon 
the grid of a valve at any frequency 
for a given voltage E. applied in series with 
circuit. 

EM 

Fig. 7.—A high-frequency amplifier having aerial and inter-valve filters. 

the primary 

C {{R2 + w2Ms — 1/0,C)1}2+ 4R2(œL — liteC)1.1 

where M = mutual inductance in henrys. 
L = inductance of one coil in henrys. 
C= capacity of one condenser in farads. 
R=effective H.F. resistance of coil in ohms. 
a= voltage developed across secondary tuning 

condenser. 

E= voltage applied in series with primary circuit. 

For inductance coupling the above formula is modified by 
dubstituting 4„ in henrys, for M; and the value used for L 

should be the inductance of one tuning coil plus the inductanoe 
of the coupling coil La. 

It should be noted that this formula is accurate only when 
both primary and secondary circuits are identical; that is, 
when 4,— L„ C„=C„ and Re= R., 

(2) Formula for calculating amplification possible at any 
frequency with filter used as intervalve coupling. The sym-
bols have the same meanings as before, and i and R,, are, of 
course, the amplification factor and anode A.G. resistance of 
the valve, respectively. 

A — 

«Cs VI[Ra(R1+conil--:(c01.-1/c0C)2)-1-.  

{(w1. — 1/wC)(2RR„+)—ç } 

"THE WIRELESS WORLD" 

Results of the Ballot. W E are now in a position to an-
nounce the results of The 

Wireless World Competition ar-
ranged in connection with the 
Olympia Radio Show, in so far as 
giving the names of the winning sets 
and other apparatus in the various 
classes into which the exhibits at 
Olympia were divided. 
We shall not be able to announce 

the names of the winners of the cash 
and other prizes until a little later, 
as the task of arriving at the totals 
for this purpose has not yet been 
completed. 

It will be remembered that, in 
connection with the voting, we 
divided apparatus into various 
classes, which were defined as 
follows:— 

(r) Complete receivers of five 
valves or more—that is to say, re-
ceivers exclusive of loud speaker 
and batteries—unless these should 

OLYMPIA SHOW COMPETITION. 

OUTSTANDING SINGLE. 
EXHIBIT AT OLYMPIA. 

"Mazda" Screen Grid A.C. Valve. 
The Edison Swan Electric Co., Ltd. 

WINNING CLASSIFIED EXHIBITS. 
Class 1. 

A.C.7 Receiver. 
Bumdept Wireless (1928) Ltd. 

Cass 2. 
Four-valve Receiver, All-electric, 
No. 2511. Philips Lamps Ltd. 

Class 3. 
Type WY.ro Exide H.T. Accumulator. 
The Chloride Electrical Storage Co. 

Ltd. 
Clara 4. 

Ecko Combined AC. Eliminator, 
Type C2 A. E. K. Cole, Ltd. 

Class 5. 
Moving Coil Loud Speaker. 

Ferranti, Ltd. 
Ciasa 6. 

"Mazda" Screen Grid A.C. Valve. 
The Edison Swan Electric Co. Ltd. 

Class 7. 
The Novotone. Gambrell Radio Ltd. . 

happen to be incorporated as part 
of the receiver. 
( -) Complete receivers of four 

valves or less, similarly defined. 
(3) Batteries of all kinds, includ-

ing accumulators for both high teri;-
sion 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. 
(6) Valves. 
(7) Other apparatus not classified 

above, also amplifiers, component 
• parts, such as transformers, con-
densers, tuning coils, resistances, 
etc., etc. 

In addition, readers were asked to 
vote for what was considered to be 
the single outstanding exhibit at the 
Show. In our issue of November 
13th we are arranging to illustrate 
and describe the winning apparatus 
in the various classes. 
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M ANY methods, widely 
divergent in principle, 
have been suggested for 

converting the mechanical energy 
from a gramophone record into 
electrical energy in a suitable 
form for amplification; but, for 
various reasons which need not 
receive our consideration at the 
moment, only one type has sur-
vived commercially, viz., the 
electromagnetic pick-up. Fig. 
shows the principle of an early 
form of electromagnetic pick-up 
which may be referred to as the 
" single-acting " type in which a 
vibrating reed varies the magnetic 
flux between two pole pieces 
situated at one side only of the 
reed. The single-acting pick-up 
has, however, given place to the 
differential or " double-acting" 
type shown diagrammatically in 
Fig. 2 in which the reed is placed 
symmetrically between pole-pieces situated on either side 
Qf the reed. 
The advantage of the latter arrangement will be better 

appreciated if we first study the disadvantages of the 
single-acting principle. In the first place, serious 
amplitude distortion is caused by the fact that the flux 
varies as the square of the distance of the reed from the 
pole pieces. Secondly, the whole of the flux passes 
through the reed and may cause saturation, and, thirdly, 
as the attractive force is exercised in one direction only, 
a heavy reed with a powerful restoring force is neces-
sary to prevent it falling on to the pole pieces. 

Principle of the Balanced Armature. 

In the case of the differential movement, the flux in 
the armature at rest is zero as the diagonal fluxes from 
the pairs of opposite pole-pieees cancel out (see Fig. 3(a)). 
When the armature is displaced (Fig 3(b) and (c)) the 
greater part of the flux flows in one direction, thus in-
ducing an E.M.F. in the coil C (Fig. 2), but a certain 
residue still flows in the reverse direction, and this tends 
to annul the square-law 
effect mentioned in con-
nection with the single-
acting pick-up. The 
cancellation is, however, 
incomplete, and ampli-
tude distortion still per-
sists. Fortunately, it is 
now reduced to the 
degree where it becomes 
useful in compensating 
for the restriction in 
amplitude of the low 
notes on the average 
record.' The tendency 

' See p. 177 of the August 
21st issue. 
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rig. 1—Single-acting or unbalanced 
armature pick-up. 

Fig. 2.—Di ?ferential or bal-
anced armature pick-up. 

Factors in Design. 

By F. L. DEVEREUX, B.Sc. 

for the armature to stick over 
on the pole pieces is also 
present in the differential move-
ment but to a much smaller 
extent. There is no necessity to 
strengthen the reed to combat this 
force, and the necessary restoring 
force can be applied by the rubber 
damping pads (D in Fig. 2). 
The differential movement, 

then, provides a practical method 
of reducing amplitude distortion to 
a manageable quantity. A much 
more difficult problem is that of 
frequency distortion. This re-
solves itself largely into a question 
of resonance in the reed itself. 
Now any vibrating system in-
volving mass and a restoring 
force will resonate at one fre-
quency, possibly more than one if 
harmonics are present. The fre-
quency of the principal or funda-
mental resonance will be inversely 

proportional to the mass and directly proportional to the 
restoring force. In order to producç a pick-up of good 
characteristics this principal resonance should lie outside 
the range of fundamental frequencies used in speech and 
music. It is impracticable to arrange for the resonance 
to occur below, say, 30 cycles, therefore we must en-
deavour to raise it above 3,500 cycles. To do this the 
mass of the moving parts must be reduced to a minimum 
and/or the restoring force increased. The restoring 
force generally takes the form of rubber pads (D in 
Fig. 2), which also absorb a certain amount of energy, 
and thus damp down the resonance peak in the response 
curve. Record wear, however, limits the restoring force 
and degree of damping we can employ. 

Reed Resonance. 

The correct procedure, then; in raising the principle 
resonance above 3,500 cycles is to start with the reed 
and to reduce its mass to the lowest possible figure, and 
then to add just sufficient restoring force in the form of 
rubber damping to raise the frequency to the required 

value and to hold the 
reed symmetrically be-
tween the pole pieces. 
When dealing with the 
reed it must not be for-
gotten that the needle 
holder and set-screw are 
an integral part of the 
vibrating system and 
must be made as light as 
possible. In the B.T.H. 
pick-up, for instance, the 
set-screw coincides with 
the pivot • axis (P in 
Fig. 2) thus reducing its 
moment of inertia about 
the point P. 
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Gramophone Pick-Ups.— 

The lightening of the moving parts has been carried to 
its logical conclusion in the new Burndept and Lissen 
pick-ups in which the needle itself forms the vibrating 
armature and carries the magnetic flux. Naturally, the 
characteristics of such pick-ups must depend on the type 
of needle employed, but in the ordinary balanced-
armature instrument the effect on the characteristic is 
small, though the general level of the output may be 

3.—illustrating the principle of the differeritial or balanced .• 
armature. 

considerably modified. This is illustrated by the curves 
in Fig. 4, which are the result of actual measurements 
on an experimental pick-up with two different types of 
needle. The general form of the curve remains un-
changed, but the resonance in curve A is about 400 
cycles lower than in curve B, while the general level of 
output is nearly doubled. The lowering of the resonance 
in curve A is due to the extra mass of the thick Tungstyle 
needle. 
As a guide to the relative outputs to be expected from 

various types of needle the following figures, the results 
of some measurements with H.M.V. needles, are given. 

Needle. 

Tungstyle Extra Loud Tone .. 
„ Loud 
„ Soft 

Steel Extra Loud Tone 
„ Loud 
„ Half 
„ Soft 

Relative Output. 
(Per cent.) 

100 
90 
so 
ss 
80 
75 
45 

Although the Tungstyle needles give a good output 
and will play up to 250 records without renewal, their 
comparatively high mass tends to bring the armature 
resonance within the range of audibility. The steel 
" Half Tone " needle is a good compromise for all-round 
use with electrical pick-ups; its weight is not excessive, 
yet there is little loss of energy in transfetring the record 
vibrations to the armature. 
The three factors most essential to the successful design 

of an electromagnetic pick-up may therefore be sum-
marised as follows 

(1) A symmetrical arrangement of the magnet pole 
pieces to give differential vibrations of flux in the reed or 
armature. Provided the armature is accurately centred, 
amplitude distortion will be reduced to a level at which 
it can be turned to a useful purpose, -while the restoring 
force required to hold the armature in a central position 
will be small. 

(2) An armature of the smallest possible dimensions 
in which the best distribution of mass to give a small 

moment of inertia has been attained without appreciably 
affecting the efficiency of the magnetic circuit. 

(3) The restoring force and damping must be adjusteil 
to compromise between record wear, the frequency of 
the principal reed resonance, and the. peak value of this 
resonance. 
Numerous minor problems follow in the train of these 

three indispensable conditions. For instance, the small 
reed demands a large and heavy permanent magnet if 
an adequate voltage output is to be maintained, and this 
means increased record and needle wear. Actually, 
record wear is more a question of the mass and damping 
of the reed than of the downward pressure of the needle. 
In fact, damage to the record groove is more likely to 
occur with a light pressure due to the tendency of the 
needle to jump the groove. Wear of the bottom of the 
groove due to pressure is unimportant compared with 
damage to the sides, which do the work of transferring 
the sound energy to the needle. In the writer's experi-
ence too little weight on the needle point is a prevalent 
source of distortion, and where the tone arm is fitted with 
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4.—Output characteristics of experimental pick-ups, (A) with 
Tungstyie soft tone needle, (B) with steel soft tone needle. 

an adjustable counterweight, best results are almost in-
variably obtained with the maximum available pressure. 
Tone arm resonance should also be taken into account, 

though its effect on the output characteristic will not be 
appreciable until the pick-up movement itself is well-
nigh perfect. 
Now that standard frequency records are available to 

the public all the foregoing points can be investigated 
experimentally, and there is no longer any excuse for 
the manufacturer who continues to market an inferior 
product. 
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Impressions of the Radio World's Fair. 
By OUR SPECIAL CORRESPONDENT. 

• C .assa, 

' • • 

leme " 

In the following report readers will be able to draw some interesting comparisons between the latest 

British and American practice in receiver design. U.S. broadcasting conditions have hitherto given 
manufacturers across the Atlantic unrivalled experience in producing selective receivers, but their 

lead in this direction is now being seriously challenged by the British-made article,. 

THAT the American broadcast 
receiver has almost become a 
standardised article was the 

impression gained by a visit to the 
sixth annual Radio World's Fair, 
held at Madison Square Garden, 
New York City, at the end of 
September. 

Just as different makes of car 
now differ only in comparatively 
minor details, so with the American 
broadcast receivers of the different 
manufacturers. The screen-grid 
tetrode is almost universally used 
for the radio frequency amplifier 
stages. There are usually four tuned 
circuits, including the input stage. 
All the sets have single tuning con-
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trol with an additional knob for con-
trolling volume and usually a third 
control for adjusting the input cir-
cuit, which contains the antenna. 
This adjustment is not only neces-
sary to cater for different antenna 
structures, but also to a small extent 
for different wavelengths. 

Ganged Tuning in Evidence. 

The tuning of the stages is carried 
out by means of a gang condenser. 
Components of this kind can be 
manufactured by mass-production 
methods, so that individual con-
densers do not differ from one 
another by more than one or two 

micro-microfarads on any part of 
the scale. Using a condenser aerial 
the step-up obtained by turning 
the induced E.M.F. into a potential 
difference across a tuned circuit 
will depend on the value of the 
capacity across the aerial. In 
order to eliminate this effect, a 

variometer tuning is employed by 
some manufacturers on the input 
circuit. There are a number of 
other different types of input circuits 
which endeavour to correct this in-
herent defect of gang condenser 
tuning, but none gives perfect tuning 
of the input circuit over the whole 
wavelength range. This difficulty 
could be overcome by employing an 
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untuned input, but in such a case 
the amplification of the set would be 
considerably reduced, and if this 
were compensated for by the inser-
tion of another valve the ratio of 
valve noise to signal noise would be 
very considerably increased. 

The concert-hall ''Grebe," one of the best— 
known American receivers. Three S.G. 
valves are employed, but only one stage 
of L.F. amplification. A gramophone 

pic k- up is included. 

All the sets on view at the Show 
were very compact, and each stage 
was carefully screened. /n Ameri-
can receivers reaction control is abso-
lutely taboo. The sets contain five 
to seven valves, often using separate 
heaters in order to reduce the A.C. 
hum of the supply, practically all 
the sets being fitted with a power 

The " Grebe ' receiver Contains no 
fewer than six tuned circuits all con-

trolled by a single knob. 

pack suitable for A.C. mains. In 
such conditions, of course, it is not 
necessary to economise in filament 
voltage and most valves work on a 
five-volt filament. Many sets are 
fitted with automatic volume control, 
an arrangement by which, if the 
carrier amplitude is large, the overall 
amplification of the set is automati-
cally reduced. lf such an arrange-
ment were perfect, all stations 
transmitting with the same per-
centage modulation would produce 
the same output intensity for a 
given setting of the volume control. 
In practice, the arrangement is not 
perfect, but is very convenient. 

Automatic Tuning. 

Although the space available in 
the exhibition was not so large as 
that at Olympia, there was a com-
prehensive display of sets and com-
ponents fully representative of the 
latest practice in American radio. 
About 300,000 people visited the 
Show during the week it was open, 
an increase of 5o,000 over last year. 

The moving—coil loud speaker fitted as 
standard ln all the " Grebe " models. 

The fact that orders were booked for 
no less than six million pounds 
sterling is sufficient indication that 
radio in the U.S. is in a flourishing 

condition. 
The genius of the 

American manufacturer in 
the production of labour-
saving devices was strik-
ingly exemplified in nearly 
all of the well-known 
models. Knobs and dials, 
switches, etc., were con-
spicuous by their absence, 
two small controls har-
monising with the general 
ensemble of the set being 
sufficient for tuning and 
control of volume. Many 

sets have automatic tuning, such 
as the Zenith and the Earl receivers. 
The latter is fitted with a device 
which enables the listener to choose 
a number of stations by first tuning 
them in in the ordinary way; 
by pressing a knob at each point of 
tune the mechanism is locked to that 
particular station. This knob moves 
in a horizontal slot under the tuning 
device, whilst above the slot are a 
number of name plates for logging 
the particular stations chosen. 
When a certain number have been 
tuned in and locked, it is merely 
necessary to slide the lever along 
the slot to register with the station 
logged there, and pull out the knob, 
'when the required station is per-
fectly tuned in, no further adjust-
ment being necessary. 
The Edison receiver possesses 

another automatic tuning device 
which gives out a flash of light 
when the desired wave is obtained. 
Other receivers are fitted with auto-
matic volume controls, automatic 
voltage regulators, and other details 
making for easy operation and fool-
proof working. 

Screening in practically all the 
American sets has reached a high 
state of perfection. There is no 
wire to be seen, all the connections 

A home edition of the " Grebe " recelier. 
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being made by " bunching" leads 
under sub-panels and double base 
plates (one cannot say " boards " 

The eight-valve Zenith instrument, in-
corporating three S.G. valves. anode bend 
detector and double push-pull output. 

Full power equipment is included. 

as there is practically no wood or 
ebonite to be seen otherwise than 
in the actual cabinets). Every com-
ponent is encased in a metal cover, 
excepting perhaps the valves, and 
the appearance of the chassis is 
extraordinarily neat and business-
like. In several sets even the 
valves are covered. The " First 
National" receiver, for instance, 
suggests an armoured car. Its 
chassis is built of cold rolled steel, 

The Zenith receiver fitted 
with a remote control 

device. 

silver-plated, and not a connection 
is visible. The .four S.G. H.F. 
amplifiers are all covered with 
metal frames. 

A 33 
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In the realm of loud speakers 
the moving coil type reigns as 
practically standard. One departure 
from this type at the Show was the 
" Kylectron " instrument with a 
rather large chassis of the condenser 
type carrying a grid of aluminium 
sheet covered on one side with tin-
foil. This speaker is supplied as 
standard with the " Peerless" 
receivers, which are of the luxury 
class, selling at between £40 and 
ezo without valves. Several 

balanced armature" loud 
speakers were on view, besides all 
shapes and sizes of exponential 
horns. One of the largest had an 
air column of xo feet and weighed 
45 lb. 
Component parts were noticeably 

few, and even separate battery 
eliminators were rare, these being 

The " Peerless " receiver as incorporated 
In the most expensive models. 

included in the majority of the 
receivers exhibited. 
An interesting item among the 

" gadgets" was described as "a 
built-in high impedance link circuit 
H.F. coupler, with automatic self-
adjusting grid bias." The device 
is intended for the conversion of an 
ordinary receiver to screen-grid 
valve working and consists of an 

external fila ment trans-
former, resistances, etc., 
together with a perforated 
metal cover for the valve. 
The astonishing paucity 

of portables was a subject 
of comment at the Show. 
The " Trav-Ler," one of 
the few exhibited, included 

a loud speaker of the horn type. 
The lower floor of the Exhibition 

was devoted to numerous scale 
models of transmitting and receiv-

A " Peerless " receiver, one of a range of 
luxury sets, some of which embody a loud 
speaker of the condenser type known as 
the " Kylectron." Three screen-grid 
valves are used, with anode bend detection. 

ing stations. A full size studio was 
in use and visitors were able to 
watch the performance of broadcast 
programmes which were sent out 
over the networks of the National 
Broadcasting Company and the 
Columbia system. Picture trans-

The " Trav-I,er," one of the feu portables 
at the Show. Although live valves are 
included, the price is just under £10. 
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mission and reception was well 
demonstrated. 
One exhibit which deserves special 

mention was that of the Radio 
Frequency Laboratories, w h o 
showed a large number of sets 
divested of their cabinets so that 
visitors could easily examine their 
construction. 

This concern, Radio Frequency 
Laboratories, carries out research 
work for the benefit of its licensees, 
providing designs for set manufac-
ture. The engineers of the 
licensees may alter the designs as 
they think fit for the purpose of 
facilitating production. The sets 
are then tested in the laboratories 
and finally put into production. 

The Hammarlund " Hip-30 " 
receiver, which embodies six 
tuned circuits with single knob 

control. 

THE NEW CALL. 

The expression " London Regional 
Station calling " seems to have been mis-
heard in France. A Paris wireless journal 
states that the new 2L0 comes on the air 
with : " London Bridge calling! " 

0000 

A SCOTTISH COINCIDENCE. 

Since the Post Office direction-finding 
van arrived in Glasgow a fortnight ago it 
is reported that the number of wireless 
licences taken out during the period has 
shown an increase above the average of 
over a thousand. 

0000 

BEIRA TELLS THE WORLD. 

The erection of a short-wave station 
has placed Beira (Portuguese East Africa) 
in touch with practically the whole world. 
During the past year, says l'he African 
World, the station has been in communi-
cation with Tokio, Cachila (Chile), 

The licensees can call on the Labor-
atories at any time for any consult-
ing and engineering service. In 
this way the research work of a 
number of manufacturing firms is 
concentrated at 
one point, and 
can consequently 
be carried out 
more satisfac-
torily and at a 
cheaper price 
than if each firm 
had its own re-
search organis-
ation. The suc-
cess of the under-
taking shows that 
the basic idea on 
which it was 
founded is econo-
mically sound. As a general con-
clusion, it can be said that in the 
design of radio receiving sets, the 
American manufacturers are, in some 
respects, ahead of the British. They 

have been working 
under different con-
ditions. The enor-
mous market open 
to the American 
manufacturer h a s 
been the chief 
reason of his rapid 
progress, and he 
has not found it 
worth whi le to 
economise on re-
search. Moreover, 
the generally high 
level of wealth in 

CURRENT 
TOPICS. 

Torrensville (Australia), Pasa de Toros 
(Uruguay), Santos (Brazil), and Karachi 
(India). 

0000 

PORTRAIT UNVEILING BY WIRELESS. 

Pressing the key of his short-wave 
transmitter at Little America Camp, in 
the Antarctic, Commander Byrd blew a 
motor horn and drew aside curtains cover-
ing his enlarged portrait at the recent 
National Radio Exposition at Los 
Angeles. 

'rho pre-arranged signal from Byrd's 
camp was picked up by KPH, San Fran-
cisco, and relayed by wireless to KSE, 

the United States has permitted 
the manufacturer to neglect the very 
cheap set and concentrate all his 
energy on the reproduction of a 

The last word in screen— 
ing. The " First Na— 
tional " receiver, con— 

taining tour S.G. valves. The chassis 
is of cold rolled steel, silver plated. 

higher quality product. Sets such 
as described above range from 
about £25 up, a price which could 
not be approached unless a. very 
large market were available. In 
another respect the conditions in 
America and England differ. In-
stead of the well ordered state of 
affairs existing in England regard-
ing the erection of broadcast 
stations, there are innumerable 
stations in America. This necessi-
tates the construction of highly 
selective receiving sets, and a very 
cheap set cannot be highly selective. 
That is the reason why four tuned 
circuits are used in most sets, and 
perhaps also why the manufacturers 
do not cater for the cheap product. 

Torrance, twenty miles from Los Angeles. 
From Torrance the impulse travelled by 
land line to the exposition hall, where a 
crowd of 10,000 watched the experiment. 

0000 

I.E.E. WIRELESS SECTION. 

Captain C. E. Kennedy-Purvis, R.N., 
chairman of the Wireless Section of the 
Institution of Electrical Engineers, will 
give an inaugural address at a meeting of 
the Section on Wednesday next, Novem-
ber 6th, to be held at the Institution, 
Savoy Place, W.C.2, at 6 p.m. 

0000 

FRANCO-NORWEGIAN BROADCASTING 
EXCHANGE. 

An exchange of broadcast, programmes 
between Norway and France is being 
sought by the .ervice de la Radiodiffusion 
Praneais;,, which is negotiating with the 
Norwegian Broadcasting Company at Oslo 
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for land line relays. In a few days' time 
it is hoped that the Oslo evening pro-
gramme will be relayed to all the State 
transmitters in France. Later a sym-
phony concert from Paris will be relayed 
to Norway. 

0000 

WIRELESS FOR JAPANESE TIME-
SERVERS. 

Following America's example, the 
Japanese prison authorities have decided 
that convicts shall enjoy special radio con-
certs. They must also listen to educa-
tional talks. 

0000 

INTERMEDIATE WAVES FROM 
FRANCE. 

Gramophone transmissions on 175 metres 
(coming within " intermediate " wave-
band of the Hague Conference) are given 
on Tuesdays and Fridays between 21.30 
and 22.30 G.M.T. from a small experi-
mental station at St. Quentin. The call-
sign is F8GM. 

0000 

A RUM-RUNNERS' WIRELESS 
STATION. 

The discovery and seizure by the U.S. 
Government of an unlicensed wireless 
station operated by rum-runners is 
described by the New York correspondent 
of The Times. The capture resulted from 
preparations extending over six months, 
which culminated on October 16th in a 
series of police raids along a front of 100 

THE PERFECT YACHT. The wireless 
cabin on the motor yacht " Orion," stated 
to be the biggest privately owned yacht 

• in the world. Built at Kiel with a tonnage 
of 3,000. the "Orion" has just been 
delivered to her owner, Mr. Julius 

Forstmann, a New York millionaire. 

miles from Atlantic City, New Jersey, to 
Sag Harbour, Long Island. 
The campaign started in April last, 

when an inspector for the Federal Wire-
less Commission reported the existence 
somewhere near New York of an un-
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licensed wireless station which habitually 
sent out its messages in code. The 
messages were deciphered and the code 
learned, and the Treasury Department 
was informed of the discovery. There-
after, every message this station sent out 
was recorded. 
The information secured by the Trea-

sury through these wireless messages was 
• invaluable in its preparations for its 
attack on the " ring." 
On the day of the raid, the police 

came upon the station in the Atlantic 
highlands, close to New York, at the very 
moment when the operator was sending out 
one of his code messages. Before he 
could give a warning he was thrust from 
his seat and a Government expert, using 
the seine code, sent out messages which 
brought one of the largest of the expected 
rum-running ships into the reach of a 
Revenue cutter. 

0000 

LIFEBOAT WIRELESS. 

The Plymouth lifeboat is the latest to 
be equipped with wireless telephony. 

0000 

INVESTIGATION INTO PATENT LAW? 

The committee, which was set up under 
the chairmanship of the Right Hon. Sir 
Charles Sargant to consider whether any 
amendments in the Patents and Designs 
Acts, or any changes in Patent Office 
practice, were desirable, are continuing 
their meetings at the Board of Trade for 
the purpose of hearing evidence from 
interested persons and associations. 
Those who desire to submit any sugges-

tions, or te give evidence, are invited to 
communicate with the secretary, Mr. 
R. W. Luce, Industrial Property Depart-
ment, Board of Trade, 25, Southampton 
Buildings, W.C.2. 

0000 

CHICAGO AS U.S. BROADCASTING 
CENTRE. 

Complete plans for " the world's most 
pretentious broadcasting quarters" have 
been prepared by the National Broad-
casting Company of America. These will 
be the new Chicago studios on the roof 
of the Merchandise Mart, in-the heart of 
the city. 

It is hoped that January 1st, 1930, will 
be the opening date, when six studios 
should be ready for use. Studio " A," it 
à stated, will be the largest radio theatre 
in the world, with standing room for more 
than a thousand persons. (The biggest 
"studio " in " Broadcasting House." 
Portland Place, will provide seats for this 
number !) 
The Chicago headquarters of the N.B.C. 

will be larger and more imposing than 
those at New York, Washington, and San 
Francisco. 

0000 

MAKING SPANISH WIRELESS 
HISTORY. 

By the opening of a new group of beam 
stations at Aranjuez by the King of Spain 
last week, Madrid is now placed for the 
first time in direct wireless telegraphic 
communication with both North and 
South America. In addition, a Marconi 
short wave beam installation included in 
the cipment provides a regular com-
mercial telephone service between Spain 
and the Argentine Republic. 

The supply of this apparatus to Trans. 
radio Espanola is the second big order for 
British wireless equipment recently re-
ceived from Spain, the Marconi Company 
having also supplied a short-wave station 
to the Spanish Government to establish 

RADIO "LIGHTHOUSE" FOR AIR-
MEN. An experimental beacon at 
Orfordness, Suffolk, operating with a 
rotating frame aerial. Continuous-wave 
signals are transmitted for five minutes 
at a time, with alternate five-minute 
periods of silence. The apparatus, which 
is automatic, changes hourly to in-

terrupted C.W. 

a direct wireless service between Madrid 
and the Spanish colony at Fernando Po, 
in Equatorial Africa.. 

0000 
NEW EMPIRE BROADCASTING 

SCHEME ? 

In the Editorial of Wednesday last, 
The Wireless World criticised the 
B.B.C.'s policy in regard to Empire broad-
casting and urged tito new Chief Engineer 
and his staff to show the same degree of 
enthusiasm for achieving an Empire short-
wave service as, on other wavebands, has 
already won for British broadcasting a 
reputation second to none. 

Subsequently a note appeared in 
the daily Press suggesting the strong 
possibility that the present Empire ex-
perimental short-wave broadcasting ser-
vice from 5SW, Chelmsford, will shortly 
be superseded by regular Empire trans-
missions from a new B.B.C. short-wave 
station. 
A statement was made to The Wireless 

World by the B.B.C. at the time of going 
to press to the effect that the Corporation 
is considering the future of short-wave 
broadcasting from this country and is 
already negotiating on the question, but 
that no decision lias been taken to build 
a station at Daventry or elsewhere. 
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Part VI. 

Alternating Current 
Circuits. 

(Continued from page 468 of 
the previous issue.) 

HAVING learned a little about inductance and its 
effects we are in a position to proceed with the 
discussion of alternating current circuits. In 

dealing with a steady direct current, the relationship 
between the current and the voltage can be determined 
if we know only the resistance of the circuit, by the appli-
cation of Ohm's law. With alternating currents, how-
ever, the other constants, namely, inductance and 
capacity, must be taken into account. For the time 
being we shall consider one or two circuits possessing 
resistance and inductance both singly and together, and 
assume that no capacity is present. 

Simple Circuit with Resistance Only. 

For the moment let us consider the simplest A.C. 
circuit imaginable, namely, a straight piece of resistance 
wire connected to a source of A.C. supply, or to the ter-
minals of an alternator as shown in Fig. 1. We can 
treat such a wire as a pure resistance of R ohms possess-
ing neither inductance nor capacity, and apply Ohm's 

law in the ordinary way. 
If a sine wave of alter-
nating voltage is applied to 
its ends, the current taken 
will be at every instant 
proportional to the voltage 
and will, therefore, also 
vary according to a sine 
law. 
When the voltage 

reaches its maximum 
value the current will be greatest, and when the voltage 
is passing through one of its zero values the current will 
be doing likewise. Hence tor a pure resistance the 
current and voltage waves are exactly in step or in 
phase. These conditions are clearly shown by the 
curves and vector diagram of Fig. 2. 

Relationship Between Current and Voltage. 

Let E„, be the maximum or peak value reached by 
the alternating voltage every, half cycle. Then by 

Fig. 1.—Simple A.C. circuit 
with resistance only. 

knSS TI-POkY 
SIMPLIPID 

By S. O. PEARSON, B.Sc„ A.M.I.E.E. 

Ohm's law the maximum value attained by the current 

will be I.= E„, amperes. 

The effective or R.M.S. value of a sine curve was 
shown to be 0.707 of the maximum value and, there-
fore, if we multiply each side of the above equation by 
0.707 it will give the relationship between the R.M.S. 

I?. 
values of the current and voltage, namely, I= — 

R 
amperes, where I and E are the effective values as 
indicated by an ammeter and voltmeter respectively. 
The conclusions are then that for a simple A.C. 

circuit with resistance only, (a) Ohm's law may be 
applied as in the case of a direct-current circuit; and 
(b) the current and voltage waves are exactly in phase. 

Fig. 2.—For a simple resistance the current and voltage are in 
phase anti the corresponding vectors are parallel with each other. 

Frequency plays no part whatever providing the resist-
ance remains constant. When we come to consider 
high-frequency effects it will be seen that the resistance 
of â conductot actually increases as the frequency is 
raised, but for the present we shall assume that we are 
dealing with low-frequency currents only and that the 
resistance remains constant. 

Power in Simple A.C. Circuit. 

Since the effective value of an alternating current 
was defined as the value of the direct current which 
would have the same heating effect in the resistance, 
it follows that the average power expended in the re-
sistance R is given by P = FR IR x I watts. But we 
have just seen that E=IR for a pure resistance and, 
therefore, the power is given by P =E.I watts, just as 
though we were dealing with a direct-current circuit. 
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Wifeless Theory Simplified.— 
It will be shown presently that this is not true if the 
circuit contains inductance—it only applies to a pure 
resistance. 

The Effect of Inductance. 

In an A.C. circuit the current is changing at ell 
times, except during the minute fraction of a second 
every half-cycle when it ceases to increase and begins 
to fall again. In the last part it was explained how 

3.—The speed of the end of the vector 01„, gives the maximum 
rate of change of curresit. The Induced E.M.F. is Out of step by 

a quarter of a cycle, with respect to the current. 

the changing of a current in á circuit containing induc-
tance caused an E.M.F. to be generated in the circuit, 
and it was shown that the magnitude of this induced 
E.M.F. was given by the product of the inductance in 
henrys, and the rate at which the current is changing 
in amperes per second. 
Now suppose that we cause a sine wave of alternating 

current, whose maximum value is L. amperes, to flow 
through a coil having an inductance of L henrys. The 
resulting magnetic flux linked with the coil will also 
vary according to the sine law, being at every instant 
proportional to the current producing it, and this vary-
mg magnetic flux will generate a sine wave of E.M.F. 
in the coil. The sine wave of current is shown by 
curve (1) of Fig. 3. 
Our immediate task is to find out the magnitude of 

this induced E.M.F. and its phase relationship to the 
current, that is, whether it is in step with the current or 
not, and in the latter event, how far out of step it is. 
In the first place-we do know that the induced E.M.F. 
always acts in such a direction that it tries to pre-
vent the changing of the current (Lenz's law as ex-
plained in the previous part), and we shall make this 
our starting point. 

Júst as the current is passing through its maximum 
value, it is neither increasing nor decreasing—its rate 
of change is zero—and therefore at these instants the 
back E.M.F. will be zero. Thus the induced E.M.F. 
wave must be exactly a quarter of a cycle out of step 
with respect to the current wave. Now when the cur-
rent is increasing from zero to the maximum positive 
value the induced E.M.F. will be negative, because it 
is opposing the growth of the current. Thus the in-
duced E.M.F. wave will be in the position shown by 
the dotted curve (2) of Fig. 3. A glance at the curves 
will show that the current reaches its maximum posi-
tive value a quarter of a cycle before the induced 
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E.M.F. wave, and therefore that the current leads' 
the induced voltage by an angle of exactly go degrees. 

Magnitude of the Back E.M.F. 
Obviously the current is changing at its greatest rate 

just as it passes through its zero values, because the 
slope of the current curve is steepest at these points. 
The curves of Fig. 3 confirm that the E.M.F. is a 
maximum when the current is zero. Now if the maxi-
mum value of the current is I. amperes, and its fre-
quency f cycles per second, it can be represented by. 
a vector whose length is I. to some suitable scale, 
rotating about one end with a. speed of f revolutions 
• per second, or 271 radians per second (see Part IV, 
October i6th issue). The actual speed of movement of 
the. extremity of this vector round the circle of radius 
L. will be represented by a distance equal to f circum-
ferences every second. But the circumference is 2ff 
times the radius, and therefore, the speed of the end of 
the vector OI„. is 27rI„, x f, and since the vertical scale 
of the current curve is in amperes, this speed will 
represent amperes per second. This value then gives 
us the • maximum rate of change of current, being 
24,a amperes per second. 
The induced E.M.F. is equal to the product of the 

rate of change of current and the inductance (explained 
in Part V). Hence the induced or back E.M.F. will 
have a maximum value of E„,= 2fff I,, x L volts, where 
L is in . henrys; or E. = 27rfL x I. volts. 

Coil with Inductance Only. 
We shall first assume that the coil of inductance L 

henrys under consideration has no resistance whatever. 
Hence to drive a current through it there is only the 
back E.M.F. of self-induction to be overcome by the 

90 deems. 4.—For a pure inductance the current lags by 
behind the supply voltage. 

supply voltage, and therefore the maximum value 
of the applied E.M.F. will also be given by 
E.= vrfL x I.. 
The applied E.M.F. or supply voltage must exactly 

neutralise the induced E.M.F. at every instant, and is, 
therefore, represented by another sine wave in exact 
opposition to the wave of induced E.M.F. The phase 
relationship between the applied voltage and the current 
is shown by the curves of Fig. 4. 

Note that the current curve reaches its maximum 
value a quarter of a cycle later than the applled E.M.F. 
and therefore for a circuit possessing inductance only, 
the current lags behind the supply voltage by exactly 
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90 degrees. Also note that the vectors on the left of 
Fig. 4, representing the current and voltage, are drawn 
at right angles to each other. In future we shall dis-
pense with curves as far as possible and use the vectors 
only. 

Reactance. 

So far we have found the relationship between the 
maximum values or amplitudes only of the current and 

Pig. 5.—Curves showing how reactance and current vary with 
frequency for a coil having inductance only. 

voltage for a pure inductance. If we multiply each side 
of the last equation by 0.707 we obtain the R.M.S. value 
of the voltage, viz.: E =0.7°7E.= 27,IL x o.707.I„,; or 
E = zirfL x I volts, where I = o.707.Im is the effective 
value .of the current. This result may be rewritten 

thus I -,-. e - amps. 
21 

We have here an extremely important result. It is a 
relationship of the same kind as Ohm's law, the only 
difference being that in place of the resistance R we have 
the quantity 274L. This is called the reactance of the 
coil and is expressed in ohms. It is usually denoted by 
X and so for a coil with inductance only the current is 

E 
given by I =-1—c amperes, and lags behind the voltage by 

90 degrees. Expressed in words the inductive reactance 
of a circuit may be defined as the opposition set up to 
the passage of an alternating current by the induced 
E.M.F. of self-induction. This definition is of funda-
mental importance. 

It should be noted that the reactance of the coil is 
directly proportional to the frequency of the current, 
so that at very high frequencies such as those met with 
in radio work even a coil of a few turns and low induc-
tance will have a comparatively high reactance. 
Suppose that a voltage of constant R.M.S. value is 
applied to a .coil of L henrys inductance and that the 
frequency is gradually increased from a very low value 
upwards. 'The reactance will increase in direct propor-

tion, and if plotted as a graph against the frequency will 
give a straight line passing upwards from the origin 0 as 
shown by the curve of Fig. 5. The current, being in-
versely proportional to the reactance, will vary in inverse 
proportion to the frequency, and the curve showing their 
relationship will be of the form indicated in the figure, 
the curve being a hyperbola. 

Numerical Example. 

Consider a coil of negligibly small resistance having a 
self-inductance of zo henrys. We shall calculate what 
current will be passed if ro volts (R.M.S. value) are 
applied to the terminals when the frequency is (a) 50 
cycles per second and (b) 2,000 cycles per second. At 
50 cycles the reactance will be X = 2rfL = 2r x 50 x 20.= 
• 6,280 ohms, and at 2,000 cycles X works out to 255,200 

ohms. The currents will thus be (a) I= 10 6,28o---.0.00x59 

amp. or 1.59 milliamps. and (b) I 25r 2oo =0.0°00398 
,  

amp. or 0.0398 milliamp. Figures of this order are en-
countered in connection with low-frequency chokes in 
receiving circuits. 

Choking Coils. 

The property of an inductance coil of opposing the 
passage of an alternating current through it is used to 
a very large extent. A coil without any resistance what-
ever, if such were possible, would allow a direct current 
to pass through it unimpeded, although choking back 
alternating currents to an extent depending on the 
frequency. An actual coil with low resistance has 
approximately the same effect. Such a coil is usually 
referred to as a choking 
coil or choke. To pro-
duce a desired choking 
effect or reactance, the 
value of the inductance 
must be chosen to suit the 
frequency of the current 
---high inductance •is re-
quired where the fre-
quency is low and vice 
versa. To obtain a high 
reactance at low fre-
quencies the coil is wound 
with many turns on a 
closed iron core and is 
referred to as a " low-
frequency choke" when 
used in a wireless circuit. 

In a receiving circuit 
choking coils are used in 
various places where it is required to pass a direct 
current freely and to prevent as far as possible the 
passage of alternating current, the object being to filter 
out the alternating current from the direct. A case in 
point is the output filter circuit between the last valve 
of an amplifier and the loud speaker. It will be shown 
later that a condenser has the reverse effect—allowing 
alternating currents to pass whilst totally preventing the 
passage of any direct current. 

(To be continued.) 

Fig. 6.—Normal output 
circuit for the last stage of 
an amplifier. By the action 
of the choke L the alternat-
ing currents in the plate 
circuit are forced to pass 
through the loud speaker. 
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By Our Special Correspondent 

The Twin Regional Station.—What of the Prague Plan ?—Missing Bass. 

Listeners and Brookman's Park. 
Optimistic though the Teelmical Cor-

respondence people at 'Savoy Hill un-
doubtedly are, they fully expected a storm 
to break oveé their heads on the morning 
after the change-over from Oxford Street 
to Brookman's Park. At the time of 
writing there has been no storm, but only 
sunshine and shower as represented by a 
nearly equal proportion of favourable to 
unfavourable reports. 
As might be expected, crystal users are 

loudest in 1.1mir disapproval of the new 
order. Valve set owners, even if they 
suffer some inconvenience in areas near 
the new transmitter, have a technical grasp 
of the situation which the average crystal 
user seems unable to obtain. 

0000 

The Real Test to Come. 
The -mass of reports from all districts 

within the service area of Brookman's 
Park confirm predictions in a remarkable 
manner. Listeners far afield who ob-
tained only an indifferent service from 
Oxford Street are unanimous in praising 
the new station, while those who have 
enjoyed the London transmissions without 
distUrbance are inclined to criticise the 
quality of signals and the comparative 
coarseness of tuning. 
But the real test has yet to come. 

Tweedledum and Tweedledee must per-
form simultaneously before we can justly 
assess the value of either. 

0000 

Tweedledee Performing P 
A rumour lias reached me that the 

second transmitter has already been in 
act ion. 
When I recall the vision of that noble 

transmitter standing idle, merely await-
ing the manipulation of a few switches to 
set it in operation, I find myself wonder-
ing whether B.B.C. engineers have super-
human powers of restraint. It. might be 
worth while to test this theory by listen-
ing after midnight in the region of 262 
metres. 

0000 

Another Mouth to Feed. 
I can discover no anxiety among the 

members of the Programme Department 
regarding the additional work lying in 
wait for them when the second station 
begins regular transmissions 
" There's plenty of time yet," was the 

airy reply to my query. " Tweedledee 
must undergo its tests first; the question 
of a programme won't crop up until 
January." 
During the testing period, timed to 
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begin in mid-December, the second station 
will relay the pio..;r;linine of 5GB. 

n 

The Passing of the Prague Plan. 
" The Prague Plan is already dead," 

says a friend of mine who, with a hyper. 
selectivo super-sensitive receiver, has spent 
the last fortnight in " touring " Europe. 
" Heterodyning on the British stations is 
bad enough," he asserts, " but on the Con-
tinent it is infinitely worse, and the 

at Brussels seems unable to 
control the pandemonium " 
He considers that the present separa-

tion of 9 kilocycles between stations is 
useless in view of the universal tendency 
towards higher power, and he pleads for 
a separation of 15 kilocycles as the 
irreducible minimum 

0000 

Mañana. 
An instance of the way in which the 

instructions of the Brussels frequency 
measuring centre are ignored occurred 
last week when, at the request of the 
B.B.C., a message was sent front Brus-
sels to the San Sebastian broadcasting 
authorities asking them to keep off Glas-
gow's frequency of 752 k.c. " Manaus," 
said the Spaniards' and nothing was done. 
The British Post Office is now approach-
ing the Spanish Government on the ques-
tion so possibly Glasgow will soon be re-
lieved of San Sebastian's whistle, but at 
whose expense? No doubt San Sebastian 
had splendid reasons for quitting its 
allotted fiequeney. Every station has. 

493 

The Missing Bass. 
There was a state of ferment at Savoy 

Hill a few days ago when a listener whose 
opinion carries weight telephoned to say 
that the bass notes were not coming 
through. A rushing hither and thither, 
with hurried consultations in the control 
room, revealed nothing amiss on the tech-
nical side. Then somebody smitten with 
a brain-wave dashed to the studio in 
which a well-known "Auntie" was pro-
viding a pianoforte interlude. 
"Bass notes not coming through?" 

said the pianist. " No, of course not. 
That last piece was for the right hand 
only ! " 

0000 

For Scots in Exile. 
St. Andrew's Night is an even greater 

occasion for the exiled Scot than for the 
Scot who still lives on the right side of 
the border. With this thought definitely 
in mind, a St. Andrew's Night programme 
will be relayed on November aOth from 
Glasgow to 2LO, 5XX and other stations. _ 

o 000 

The Week in Parliament. 
Women M.P.s are to describe "The 

Week in Parliament," in a series of 
weekly broadcasts, starting on November 
6th. Mrs. M. A. Hamilton, the member 
for Blackburn' launches the new feature, 
and will be followed a week later by the 
Duchess of Athol!. These broadcasts will 
run throughout the session. 

THE B.B.C.'S RECEIVING STATION. The newly completed listening post at 
Tatsfleid, Surrey, where British and European wavelengths are checked. The masts 
are 60 feet high and the site is 900 feet above sea level. During the winter the station 

may be used for relays from America. 
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"P.W.LBOURNE" SAFETY LEAD-IN. 
Many ingenious devices have appeared 

to ensure complete isolation of the wire-
less se from the outside aerial, thus safe. 
guarding the apparritus against damage 
during electrical storms. To these must 
be added the " Melbourne" combined 
lightning arrester, earthing switch and 
lead-in tube. 

Melbourne" lead-in tube with outside 
earthing switch controlled from inside the 

It consists of a polished ebonite tube 
terminating, at the outdoor end, in a 
circular disc which supports aerial and 
earth terminals, earthing switch and a 
safety gap. At the other end is a large 
diameter knob for controlling the switch 
and a contact for the lead to the set. 
When the knob is pulled out, the aerial 
is disconnected from the receiver and 
switched to earth. Pushing in the knob 
disconnects the aerial from earth and 
connects it to a metal band, in electrical 
connection with the -,ag on the indoor side 
of the tube, to witiCh the lead from the 
aerial terminal on the set is attached. As 
an additional safety measure, the outside 
aerial and earth connections are attached 
to two strips of copper mounted so that 
a gap of 1 in. is left. between them. A 
semi-circular cowl is fitted as a protection 
against rain 
This useful device is offered at 3s. 6d.. 

and the makers are Melbourne Radio 
Supply. Norwood Buildings, Hatherley 
Road, Walthamstow, London, E.17. 

0000 

"PILOT" RESISTANCES. 
"Pilot" componeuts, which are manu-

factured in America by the Pilot Radio 
and Tube Corporation, are now available 

A Review of Manufacturers' Recent Products. 

in this country, the sole concession for 
their distribution having been acquired by 
Messrs. T. A. Rowley, Ltd., 59,' Skinner 
Lane, Heim Street, Birmingham. The 
samples sent in for test comprise a 
" Resist orad and a Volumgrad. 
The first mentioned is it variable high 

resistance of the compression type, rated 
to be adjustable to any resistance value 
between 40 ohms and 10 megoluns. This 
range is covered by four complete revo-
lutions of the 
A curve is supplied with each compo-

nent, showing the change in resistance 
with rotation of the knob. Measurements 
ga ve the niinitnnin and maximum vid ties 
as 20 ohms and 20 megolims respectively. 
The resistance element is enclosed in a 

strew* metal case Wn. in diameter and 
4in. °deep over the back terminal. The 
outside of the container is provided with 
fins, presumably to radiate rapidly any 
heat that may be generated. It can be 
used, therefore, in circuits passing cur-
rent. such as voltage control in battery 
eliminators, or as a volume control across 
the primary of the L.F. transformer. The 
price is 4s. 3d. 
The Volumgrad is a high-resistance 

potentiometer, and is made in four values 
—0-50,000 ohms, 0-100,000 ohms, 0-200,000 
ohms. and 0-500.000 ohms. The sample 
supplied was the last-mentioned type— 
viz., 0-500,C00 ohms. The measured value 
of this was found to be 0-550,000 ohms. 

"Pilot" Resistograd. A variable high 
resistance for power use. 

The device consists of a moulded bake-
lite case 2in. in diameter. The resistance 
element, which is a strip of non-hygro-
scopic material coated with a special pre-

OCTOBER 30112, 1929. 

partition, is attached to the side of the 
hollow case, and a connection is made at 
both ends by means of small terminals: 
The variable contact is made through the 
medium of a flexible phosphor-bronze 
spring, of slightly smaller diameter than 
the resistance element. An insulated 
button, attached to the rotating arm, 
presses a section of this spring onto the 

Track wear is obviated in the " Pilot" 
Volumgrad by rolling a spring onto the 
resistance element. " A " is the resist-
ance, It" the spring and "C" the insu-
lated button attached to the operating arm. 

surface of the resistance. Since the 
action is more in the nature of a rolling 
movement than a rubbing contact., wear 
on the element, itself is reduced to a 
minimum. A single-hole fixing bush, 
completely insulated, is fitted. 

This component should not be used in 
circuits passing any appreciable current. 
It will find favour as a potentiometer 
volume control in grid circuits, or across 
the terminals of a gramophone pick-up. 
The price of all models is 6s. 6d. each. 

0000 

HAW'S MAINS EQUIPMENT. 

A wide range of AM. mains transfor-
mers, smoothing chokes, and all parts 
necessary for the construction of H.T. 
battery eliminators and L.T. trickle 
chargers, have been introduced recently 
by Messrs. Haw & Co., Ltd., 20, Cheap-
side, London, E.C.2. In addition, fac-
tory-made models embodying similar 
components are available for those not 

A 40 
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possessing the facilities for building these 
at home. 
The complete units and parts, which 

are of foreign make, are being marketed 
at attractive prices. The A.C. eliminator, 

Haes half-wave rectifier MT. battery 
eliminator, Model N.C. A Philips 373 

valve is recommended. 

Model N.G., designed for use on 200-230 
volts, 50 cycle mains, is fitted with a half-
wave rectifier rated to give 20 mA., and 
should be suitable for most 3- and 4-valve 
sets fitted with a small power valve. One 
variable tapping, 0400 volts, and one 
fixed 150-volt output are provided. Com-
plete with valve this costs 68s. 
The Model VI power transformer, for 

use on 210-230 volts, 50 cycle mains, is de-
signed to deliver 50 inA. at 180 volts after 
rectification. This carries two secondary 

Haw's mains transformer, Type_ VI, and 
large smoothing choke, D.I50, rated to 

carry 50 mA. 

windings, 200+200 volts for H.T., and 
2+2 volts, at 1.5 amps. for till filament of 
the valve rectifier. All terminals are 
clearly marked, and the price is 14s. 
Smoothing chokes, ranging from 10 

henrys to 40 henrys are now listed. The 
D.150, which is the model illustrated, has 
a rated inductance of 40 henrys, and is 
stated to carry 50 mA. The price is 
13s. 9d. The small model, D.30, of 10 
henrys, costs 5s. 6d. 

0000. 

CALTON STEWART H.F. CHOKE. 
The construction of this choke enables 

it to be mounted in spring clips on the 
baseboard or suspended m the wiring 
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CALTON STE,WART 
H.F. CHOKE 

500 1000 1500 

WAVELENGTH (METRES) 

2000 

Impedance curve of Calton Stewart H.P. choke; external capacity 8 micro-mfd. 

of the receiver. The choke is light in 
weight, and is eminently suitable for 
the latter method of wiring, which has 
many points in its favour. 
The windings are supported on skele-

ton paxolin former, and are enclosed in 
a celluloid tube 24in. long and lin, in 
diameter. Terminals are carried in the 
moulded ebonite end plates as shown in 
the illustration. 
Having regard to the low price of 2s., 

the performance is remarkably good. 
The curve is free from subsidiary 
resonances, and under working conditions 
the choke should be safe as regards self. 
oscillation up to the wavelength of 5XX. 
Under the conditions of the test with a 
small external capacity of 8 micro-mfds., 
the resonance is at 1,300 metres, at which 
point the impedance reaches 348,000 
ohms. Over the 200-500-metre band the 
impedance rises from 9,640 to 30,600 

Calton Stewart II.F. choke; D.C. resis-
tance 700 ohms. 

metres, while on ultra short wavelengths 
the choking effect is still adequate. 

Supplies are 'available from Messrs. J. 
McMillan and Co., 1, Hunter Square, 
Edinburgh. 

CATALOGUES 

RECEIVED. 

The Benjamin Benjamin Electric, Ltd., Brent-
wood Works, Tottenham, London, N.17. 
—Illustrated broa dslieet dealing with 
seven components introduced recently. 

0000 
Radio Intruments, Ltd., 12, Hyde 

Street, New Oxford Street, London, 
W.C.1.—Descriptive folder of the R.I. 
Screened-Grid All-Electric 3-valve re-
ceiver. 

0000 
Messrs. A. F. Bulgiu and Co., 9-11, 

Cursitor Street, Chancery Lane. London, 
E.C.4.—A 55-page catalogue of 13tilgitt 
products. Profusely illustrated and de-
voting 20 pages to a technical description 
of the method of using some of the prin-
cipal components now listed. 

0000 
Messrs. Carnet, Whiteley and Co., 

Ltd., Lotus Works, Mill Lane, Liverpool. 
—A 20-page catalogue illustrating their 
new season's components. Also a 12-page 
descriptive booklet of " Lotus" receivers. 

0000 
Messrs. J. J. Eastick and Sons, Eelex 

House, 118, Dunhill Row, London, E.C.1. 
—Illustrated catalogue of proprietary 
radio equipment handled by this firm. 

0000 
The Portable Electric Light td., 

120, Shaftesbury Avenue, London, Co.,?WI.— 
Illustrated price list of Ever•Iteadv bat-
teries for wireless and portable hand lamp 
uses. 
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Cossor 
Two.volt 
Range. 

rjuHE complete range of two-volt valves in the Cossor series 
comprise seven types in all, 

but owing to certain specimens not 
being available we are restricted in 
this review to a consideration of the 
merits of live. Those to be dealt 
with are the 210 R.C., 210 H.F., 
210 L.F., 220 P., and the 230 P.T. 
The first four are triodes, and the 
last-mentioned a pentode. The com-
plete range includes, in addition, a 
super-power three-electrode output 
valve, the 230 X.P., and a screen-
grid type, the 220 S.G. It is hoped 
that an opportunity may arise to deal 
with these two valves later. 

210 R.C. 

This is a high-impedance valve 
with a nominal A.C. resistance of 
6o,000 ohms and an amplification 

Average values under working conditions: 
A.C. resistance, 67,000 ohms amplifica— 
tion factor, 40; mutual conductance, 

0.6 mA v. 

factor of 40. The particular function 
allotted to a valve in this class hither-
to was that of an amplifier followed 
by resistance-capacity coupling. To-
day this practice is not usually 

adopted, as it has the disadvantage 
that the higher musical frequencies 
are not amplified in the same propor-
tion as the very low notes, so that its 
usefulness is generally restricted to 
that of an anode bend detector. How-
ever, as this must be used in conjunc-
tion with a high value of anode re-
sistance, some loss in the amplifica-
tion of the higher musical notes will 
be inevitable. Where superlative 
quality of reproduction is not of 
paramount importance, but high 
sensitivity and selectivity is the first 
consideration, this valve will find a 
useful application. 
As will be seen from the table 

below, the measured characteristics 
agreed sensibly with the makers' 
figures. 

It was noticed that grid current 
commenced to flow when the grid 
was given a negative bias of 0.3 of a 
volt, so that it would be advisable to 
apply the maximum permissible volt-
age to the anode, thereby enabling 
a negative bias of such order to be 
used that the operating signal does 
not override the permissible peak 
voltage that can be applied to the 
grid. 
For dealing with relatively large 

inputs the suggested working condi-
tions are 120 anode volts, and — 3 
volts grid bias. Small inputs can be 

^ 
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Specimens 
from 

New Series. 

dealt with satisfactorily by biasing 
the grid to —1.5 volts only. Of 
course the anode voltage should be 
reduced accordingly. 

210 1-1.F. 

As its description implies, this 
valve is intended for use as an H.F. 
amplifier, but as it is a three-elec-
trode type a neutralised circuit must 

COSSOR 210 ELF. 
VALVE 

FILAMENT 0097 AMR _ 
• AT 2 VOLTS e 

_ _ _ IR -, 

, 
_ 

_•__ _ _ 

_ _ . _ , , 

/ 

Average values under working conditions: 
A.C. resistance. 26.500 ohms; amplifi— 
cation factor, 20: mutual conductance, 

0.75 mA v. 

be employed to obtain worth-while 
results. Since this type of H.F. cir-
cuit is a relic of the past, the present-
day function of the 210 H.F. valve 
is either that of a leaky grid detector 
or of an L.F. amplifier between the 
detector and output stages. When a 

Characteristics at 100 Vona H.T. and Zero Grid Bias, 

210 R.C. A.C. 
Resistance. 

Amplification 
factor. 

Mutual 
conductance. 

Makers' Rating 
Specimen I 
Specimen II 

• • 

• • 

• • • • 

60,000 ohms 
66,500 „ 
67,000 „ 

40 
37 
39 

0.86 mA /v. 
0.56 ., 
0.58 „ 

A 42 
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Valves Tested.-

low-frequency transformer follows 
this valve, preference should be 
given to one which possesses a high 
• inductive primary winding, as the 
A.C. resistance of the valve is of the 
order of 20,000 ohms. 

fier. Its rated characteristics are:. 
A.C. resistance, 12,000 0111118; ampli-
fication factor, ro; and mutual con- - 
ductance 0.83 mA. per volt. Trans-
former coupling can be used, there-
fore, provided the component chosen 
is capable of carrying the anode cur-

Characteristics at 100 Volts H.T. and Zero Grid Bias. 

' 210 HIP. A.C. 
Resistance. 

Amplification 
factor. 

Mutual 
conductance. 

Makers' Rating .. 
Specimen I 

• • 20,000 ohms 
25,000 „ 

20 
20 

1.0 mA/v: 
0.8 

Owing to the improved efficiency 
of modern valves, it is usually per-
missible to employ choke-capacity 
coupling between the penultimate 
L.F. amplifier and the output stage. 
This possesses certain advantages, 
particularly as regards initial cost. A 
choke of not less than Ioo henrys is 
recommended. 
One specimen only of this type 

was suitable for test. The other 
showed a trace of reversed grid cur-
rent which was attributed to a slight 
softening of the vacuum. Grid cur-
rent started at zero grid volts in the 
specimen tested, so that with a work-
ing anode voltage of 120 a maximum 
grid swing of 6 volts, peak value, can 
be handled. The normal anode cur-
rent with the above stated H.T. and 
- 3 volts grid bias will be about 
1.4 mA. 

210 L.P. 

This is essentially a low-frequency 
amplifying valve, and its character-
istics suggest that its most useful 
function will be in the peneimate 
position in a two or more stage ampli-
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Average values under working conditions: 
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0.7 met/v. 
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rent without leading to saturation of 
the iron circuit. Average values of 
anode current with various anode 
voltages are given below. 

E.T. G.B. Anode current. 

110 
120 
130 
140 

-4.5 
- 4.5 
- 6 
-6 

2.8 mA. 
3.5 „ 
3.05 „ 
3.75 „ 

Grid bias values are given to the 
nearest 1.5 volts, since without the 
use .of a potentiometer the grid bias 
cannot be varied in smaller steps 
than this. 
Should it be desired to use one of 

the many types of L.F. transformers 
wound on special high-permeability 
iron, which limits the primary cur-
rent to one or two milliamps, the 
parallel feed arrangement using an 
anode resistance and large feed con-
denser may be used. An anode 
resistance of about 30,000 ohms 
would be suitable, and a I mfd. con-. 
denser is recommended. This circuit 
deflects the steady D.C. current 
through the resistance and allows the 
A.C. component only to pass to the 
transformer. 
Two samples of this type were 

tested and the measured character-
istics were found to agree fairly 
closely with the makers' figures. Grid 
current commenced at zero grid bias. 
There was no trace of reversed grid 

current, showing that the vacuum in 
these samples is dead hard. 
The three types dealt with so far 

all require o.i of an ampere at a 
volts for the filament. 

220P. 

This is a power-amplifying valve, 
and will be used as a terminal valve 
in a receiver, or amplifier, designed 
for loud speaker reproduction. It 
cannot be included in the " super " 
class, but will be suitable for operat-
ing reasonably sensitive loud 
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Average values under working conditions: 
A.C. resistance 5,400 ohms; amplifi-
cation factor, 8.5; mutual conductance, 

1.6 mA/v. 

speakers at sufficient volume for 
rooms of average size. It should 
appeal to those listeners restricted to 
the use of dry batteries for the H.T. 
supply, as the anode current is com-
paratively low for a power output 
valve. The demand made on the 
battery at various anode potentials is 
given in the following table 

ET. G.B. 

110 
120 
130 

• 140 

-7.5 
-7.5 
-9 
-o 

Anode current. 

5.5 mA.' 
7.1 „ 
6.7 „ 
8.4 „ 

Suggested grid bias values are 

shown to the nearest 1.5 volt for the 
reason mentioned earlier. • 
The makers give the mutual con. 

Characteristics at 100 Volts H.T. and Zero Grid Bias. 

f‘• 

Makers' Rating .. 
Specimen I • • 
Specimen II .. 

210 L.F. A.C. 
Resistance. 

Amplification 
factor. 

Mutual 
conductance. 

12,000 ohms 
12,500 „ 
16,000 

10 
10.5 
11.0 

0.83 mA/v. 
0.84 „ 
0.7 „ 
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Valves Tested.---

ductance of the 220 P. as being 2mA. 
per volt, but this figure was not quite 
attained with the. two specimens 
tested. With one, a mutual conduct-
ance of 1.6 was attained, and with 
the other 1.87 mA. per volt. How 
the measured characteristics compare 
with the makers' rating can be seen 
best from the following table : - 

WÊFÉ®Pg 
W011114 

ferent conditions would be mislead, 
ing. This information is not avail-
able. 
Our measurements were made 

under two conditions: first, average• 
values between zoo and 140 volts on 
the anode with a fixed auxiliary grid 
potential of 120 volts and zero work-
ing grid bias. The second set of 
measurements were made with be-

Characteristics at 100 Vohs H.T. and Zero Brid Bias. 

220 P. A.C. 
Resistance. 

Amplification 
• factor. 

Makers' Rating .. 
Specimen I 
Specimen II .. 

• • 4,000 ohms 
4,880 „ 
4,650 ., 

8 
7.7 
8.7 

Mutual 
conductance. 

2.0 mA/v.. 
1.6 „ 
1.87 „ 

Grid current started to flow at zero 
grid volts, and both specimens were 
found to be satisfactorily evacuated, 
as there was not the slightest trace of 
reversed grid current. 

230 P.T. 

The 230 P.T. is a five-electrode, or 
pentode, valve, and is, of course, a 
power amplifier. Pentodes will not 
accept, in general, a large grid input, 
so for this reason their usefulness 
is restricted to sets having but 
one low-frequency amplifying stage. 
• As has been shown in a recent article, 
the characteristics of these particular 
valves vary between wide limits with 
change in auxiliary-grid and work-
ing-grid voltages, so that unless the 
conditions under which the makers 
measured the characteristics of the 
valve are known, comparison be-
tween figures obtained under dif-

Speech and Hearing. 

By H Fletcher. (Macmillan and Co., 
Ltd. 1929. 20s.) 

The recent work on speech and hearing 
from the point of view of telephonic com-
munication is ably summarised in this 
book. 

It is surprising to learn that, while most 
of the energy of •speech seunds is carried 
by frequencies below 500 c.o.s., the intel-
ligibility is only reduced three per cent. 
when these frequencies are removed by a 
filter. The speech power emitted during 
• average conversation is about ten micro-
watts, so that it would require a million 
people talking simultaneously to light a 
ten-watt lamp. Very loud speech corre-
sponds to 1,000 microwatts, and 0.001 
microwatts is the power for a soft 
whisper. 

In the analysis of musical sounds we 
fina that a piano emits bass notes almost 
'entirely on harmonics, and that with the 

tween 120 and 140 anode volts and 
with the auxiliary grid at the same 
potential. The working grid was 
biased to -7.5 volts. 
The average çharacteristics from 

the first set of readings• were: A.C. 
resistance, 20,000 ohms; amplifica-
tion factor, 30.8; and mutual con-
ductance, 1.54 mA. per volt. In the 
second case the average A.C. resist-
ance was found to be 40,000 ohms; 
amplification factor, 5o; and mutual 
conductance 1.25 mA. per volt. The 
makers' rating is 20,000 ohms, 40 
and 2 respectively. 
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When choosing an H.T. battery, 
or supply unit, for these valves, con-
sideration has to be given to the cur-
rent flowing in the auxiliary grid 
circuit. To facilitate this, the curves • 
shown are. the anode-current-grid-' 
volt curves, together with auxiliary-
grid-current-grid-volt curves. The 
total current can be found readily. at , 
any grid bias values. 
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Average values under working conditions : 
A.C. resistance, 40,000 ohms; amplifi-
cation factor, 50: mutual conductance, 

1.25 mA/v. 

The total current demands are 
rather heavy for most dry-cell type 
batteries, and where mains are avail-
able an H.T. supply unit would be 
preferable. Otherwise an accumu-
lator H.T. battery would be, perhaps, 
the most economical source of H.T. 
supply. 

Anode 
. volts, 

Auxiliary 
grid 
volts, 

G.B. 

- 

Anode 
current. 

Auxiliary 
grid 

current. 
Total 
(mA), 

100 100 -6 10.8 mA. 2.8 mA. 13.6 
140 100 -6 ' 11.8 „ 3 " 14.8 
100 120 -7.5 12.7 „ 3.5 „ 16.2 
140 120 -7.5 13.7 „ 3.7 „ 17.4 

BOOK REVIEW. 

'cello organ pipe the 3rd harmonic has 
about five times the amplitude of the 
fundamental. 
The work on noise is of great interest.. 

In perfectly silent surroundings conver-
sation is possible over a range of 1,000ft., 
in a busy office over 30f t., in a boiler fac-
tory over sin. 
The masking of one tone by another 

shows that intense sound of low pitch can, 
by generating harmonics in the ear, 
obliterate the power of heating all other 
sounds of higher pitch, but a high-pitched 
sound does not obliterate sound of lower 
pitch. 
The book is packed with quantitative re-

sults about all phases of sound production 
and reception, and shows clearly what 

defects are permissible in telephone or 
wireless systems without undue deprecia 
tion of quality. R. T.. B. 

odoo 

BOOKS RECEIVED. 
el./J.C. of Television or Seeing by 

Radio. By R. F. Yates. The theory, 
construction, and operation of telephoto-
graphic and television transmitters and 
receivers, explained in simple language. 
Pp. 210, with 78 diagrams and 20 illus-
trations. Published by Chapman and 
Hall, Ltd., London. Price 10s. 6d. net. 

A Course-shift Indicator for the Double. 
modulation Type Radiobeacon. By H. 
Diamond and F. W. Dunmore. (Bureau 
of Standards, Research Paper No. 77.) 
A short description of the indicator used 
at beacon stations in U.S.A. Pp. 10, 
with six diagrams and illustrations. Pub-
lished by the Department of Commerce, 
Washington. D.C. Price 5 cents. 
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The 19340 ' 
Fla PORTABLE 
Aperiodic H.F. Coupling Retained: 

Many Detail Refinements. 

 HE two aperièclic H.F. stages in the Pye 
Jj Portable, using three-electrode valves, have 

given such satisfactory results in the past that it 
has been decided to retain this form of coupling in the 
1930 model. Although the circuit principle and the 
general interior appearance of the set remains un-
changed, the removal of the inside cover plate reveals 
that the circuit has been completely redesigned in detail. 
.Instead of the rotating reaction coil and damping ring 
of last year there is a differential reaction condenser and 
regeneration is now confined to the detector stage. This 
has resulted in an improvement in selectivity on long 
waves. 
Another important modification is the provision of 

sockets at the back of the set for the attachment of an 
external battery eliminator for H.T. supply. There are 
three sockets coloured to correspond with the H.T. 
wander plugs, which are plugged into the sockets inside 
the set after removing the battery. Decoupling resis-
tances are incorporated in both positive leads and in 
other branches of the H.T. circuit, so there should be 
no trouble due to back coupling. 

remite.-"eàhz.--

Interior of the new Pye Portable, :showing sponge rubber damping 
for the valves. Note sockets on extreme right for the connection 

of a battery eliminator. 
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The control panel has been completely redesigned and 
is extremely pleasing to the eye. The tuning condenser 
is now mounted with the spindle vertical and the original 
bevelled dial has be.en replaced by a slow-motion edge-
wise drum dial. The scale is calibrated in metres on 
both wave bands and is framed in a handsome moulded 
escutcheon plate provided with a celluloid window and 
hair line. The reaction control is now placed in an 
accessible position below the main tuning dial in line 
with the wave range switch. 
One of the first questions to be asked about a receiver 

to-day is the degree of selectivity to be expected and 
the manner in which it will react to the new Regional 
stations. Tests were made with the new Pye. in central 
London during transmissions from Brookman's Park, 
and the tuning control was set first to the wavelength of 
5GB and then at 261 metres—the approximate wave-
length of the alternative programme transmitter at 
Brookman's Park. At both these settings the 356 metre 
transmission was still just audible even with reaction 
critically adjusted. The volume, however, would be 
insufficient to cause interference during periods of 
modulation and would only be heard during intervals 
in the programme being received. 
The long wave selectivity has been much improved 

and there is little difficulty now in separating Radio 
Paris, Kiinigswusterhatisen, and Daventry 5XX. 
The range and quality of reproduction are quite up 

to the standard of the earlier model. There is evidence 
that the set is sufficiently sensitive to overload the 
P.215 valve in the last stage, and it might be a good plan 
to invest in a P.240 for use with ami H.T. eliminator. 
The P.215 would then be kept in reserve for outdoor 
use with the dry cell H.T. 
An A.C. battery eliminator, specially designed for the 

Pye Portable, is available, and costs a, while the price 
of the. set itself is £23 ros. 
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'I he Editor does not hold himself responsible for the opinions of his correspondents. 
Corregiondence should he addressed to the Editor, "The Wireless World," Dorset House, Tod« Street, E.C.4, and mast be accompanied by the writer's name and address. 

THE REGIONAL SCHEME. 
Sir,—I cannot understand your attitude towards the Regional 

Scheme, involving, as it does, dual-wave, high-power trans-
missions. 
You have recently described a series of excellent receivers, 

which you state will function satisfactorily with the advent ut 
the new conditions. Surely it is up to listeners to bring their 
sets up to date rather than retard the progress of efficient trans-
migsmn. 
The power used in the teste from Brookmates Park, while 

adequate during daylight, is only just sufficient, at 100 miles 
from the transmitter (the limit of its range) to overcome inter-
ference from foreign stations after dark. 

Lowestoft. A. E. MANNING. 

Sir,—The views which you expressed in your editorial in the 
issue of October 16th will, I think, be endorsed by very many 
of your readers. There has, in my opinion, been too much con-
fidence shown by the B.B.C. in the success of the regional 
stations. 
Brookman's Park is, of course, a remarkably fine achievement 

as an en g eeriag job, and the technical staff of the B.B.C. 
are entitled to be proud of it, but whether the regional scheme 
is the best solution to providing satisfactory broadcasting in 
this country has yet to be proved. 'The B.B.C. has always con-
tended that they have to cater for the crystal set user and 
that they are not entitled to force him to buy a valve set, but 
now that they have rendered so many valve sets obsolete 
because of the power of the new transmitter, lrow are they going 
to reconcile thi>i action with their attitude of the past ? Nobody 
wants to stop progress, and no doubt the designs for receivers 
which The Wireless World produces will be a complete answer 
to the requirements of selectivity, but is it fair that the B.B.C. 
should have the power to compel listeners to spend money on 
buying new sets, or on bringing their old sets up to date? It 
seems scarcely right. " FAIR PLAY." 
Golden Green. 

Sir,—Your views in the Editorial of The Wireless World 
issue of October 16th are so remarkable that I feel a little ex• 
planation is due, and so I am setting out one or two points that 
you may care to reply to. 
With regard to the new Regional station, may I ask why all 

the concern for listeners around this station, including London 
and suburbs? 
When the Daventry station, 5GB, was started up I do not 

recollect, any great sounding of trumpets from you, and I, in-
cidentally, lived about 12 miles from this station at that time 
and liad to get over the difficulty as hest I could, and many 
other fieople did the sanie. 1Ve did not even bother you or the 
B.B.C. about it, but adapted our sets to suit. 
Are we to assume that your outburst is due to the trouble 

Icing a little nearer von, in the Brookman's Park transmitter? 
As for the Press outcry, well, that should go the way of most 
of their articles, and I sincerely hope will cause no fear at Savoy 
Hill. 

But now we come to a serious side of the question. What of 
the new receivers designed especially for the Regional Scheme? 
Are the manufacturers' claims all Wrong? Is it impossible to 
design a sufficiently selective set? 
What of your own articles re means for obtaining selectivity? 

Are these no good, too? Or do you suggest that listeners should 
retain their old sets and that the B.B.C. should make their 
strides of progress to suit. 
And last, but not least, would not this latter way hit the 

radio trade badly? 
Come! We who are old readers do not like to see you in-

dulging in what appears to be a fit  of temper because Savoy 
Hill have not told you why the new station did not take over on 
October 14th as scheduled, and this is the first thing that will 
occur to some of your readers when reading yome Editorial. 
You are surely not averse to progress, and your technical 

experts should be able to deliver we poor amateurs from the 
paths of unselectiyity unto the future of selectivity. 
We look to you to lead the way technically. Let the news-

papers do the grumbling; no one takes any notice or them, any. 
way. W. H. CHIPPERFIELD. 
London, W.12. 

Sir,—You ask, " Must the Regional Scheme be scrapped? " 
Certainly not. The B.B.C. exists to give the best possible 
service to the greatest number of listeners. Therefore the 
fact that those within a few miles of the transmitter have in the 
past been unduly favoured is no reason why this monopoly of 
easy and good quality reception should continue. It will be 
necessary now for them to use selective sets, but they will still 
be much. better off than those 100 miles away and neen: the coast. 

It will mean a little trouble for the minority. but the majority 
will immensely benefit. As for the Continental stations, I often 
hear them and can say that their programmes, on the whole, are 
distinctly inferior to those given by the B.B.C., and as all 
announcements, talks, etc., are. na hirally given in the native 
language, comparatively few English people can understand 
them. Of course, there are specially good items at times, but 
these do not occur sufficiently often to make their reception a 
vital question. A RT H UR HOBDAY. 

Margate. 

SPARE APPARATUS. 
Sir,—May I appeal through the columns of your magazine 

for the gift of any spare wireless gear that may be at the dis-
posal of your readers. 
This mission for social work among East End boys is unfor-

tunately very cramped for funds. We have started a wireless 
' class, and despite the enthusiasm of the boys we are painfully 

short of gear; in fact, we have practically nothing at all. 
If any of your readers will send t.> me at this address; any-

thing they ai-e willing to give, 1 shalt be most grateful. 
Those who respond to this appeal will have the satisfaction of 

knowing that their gifts are being used to the utmost advan-
tage, and also that they have been the means of bringing a good 
deal of happiness to those whose opportunities for enjoyment are 
at the best somewhat limited. W. A. CROWE. 
London, E.2. 

A 46 



OCTOBER 3oth, 19.29. • Wfiing11®00 • 
WOEM 

READERS' PROBLEMS. 

" 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. 

Multiple Battery Cables. 
Is there any reason why a commercial 

five-way battery cable should not be 
used for connecting up .the " New 
Kilo-Maq Four"? I believe that the 
use of these cables in highly sensitive 
receivers is sometimes responsible for 
instability. T. C. A. 

As all the circuits of this set are iso-
lated by means of decoupling resistances 
and condensers, it. is impossible that. any 
interaction should take place between the 
various battery leads, and consequently 
there is no risk in using this form of con-
necting cable. 

0000 

"Record III." Transformers. 
Will you Wease tell toe ij it would be 

permissible to wind the primary and 
neutralising sections of the "Record 

" medium-wave 11.F. transformer 
over the secondary winding, instead 
of underneath it? Of course, these 
coils tvould be carried on ebonite 
spacing strips placed over each rib 
of the former. J. It. S. 

From the point of view of electrical 
efficiency, it is quite immaterial which 
form of construction is adopted ; that 
illustrated in the descriptive article offers 
the advantage that the fragile, primary 
windings are protected from harm by the 
secondary. Needless to say, the spacing 

RULNS. 

' (1.) Only one question (which must deed with 
a single specific point) can he answered. Letters 
must be concisely worded and headed " Infor-
mation Department." 

(2.) Queries mast be written on one side of 
the paper, and diagrams drawn on a separate 
sheet. A self-addressed stamped enrclope must 
be enclosed for postal reply. 

(3.) Designs or circuit diagrams for cons pide 
receivers Cannot be giren; 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.P. 
Chokes, power transformers, etc., cannot be 
supplied. 
" (G.) Queries arising from The constrnction or 
operntion 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 of the Information Depart-
ment arc invited to submit suggestions regarding 
tubfeets lo be treated in future articles or 
paean« ohs. 
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between the coils should be exactly as 
described, and the single-turn neutralis-
ing coil should be carried on extensions 
of the spacing strips. 

00 00 

Larger Condensers Permissible. 
Would it be permimnbte to nee variable 

condensers of 0.0005 mid. for tuning 
the secondary and 11.F. transformer 
circuits of the " Wireless World Kit 
Set"? I already have spare con-
densers of this capacity, and should 
like to use them if there is no serious 
object ion . N. H. C. 

Tuning condensers of 0.0005 infd. capa-
city can most certainly be used throughout 
in this receiver, provided that they have 
not exceptionally high minimum value. 
It should be pointed out, however, that 
tuning will be slightly more difficult, as 
the angular displacement of the %tines 
corresponding to a given wavelength 
change will be less than when the speci-
fied capacity is used. Of course, this 
slight disadvantage could be overcome by 
redesigning the coils, but this course 
would entail some reduction in sensitivity, 
and is not recommended. 
With condenser values as specified, it 

will be found that the three dials run in 
step reasonably closely over the tuning 
scale; this will not- hold good if altera-
tions are made. 

0000 

L.P. Potentiometers. 
1 ant using an anode potentiometer for 

controlling the volume •of say four-
valve set (H.F. amplifier and anode 
bend detector, followed by resistame-
and transformer-coupled stages). 
I am told that the same effect can be 
obtained by using a " grid potentio-
• meter." Will yo-u explain how this 
device is conneaed, and also say if it 
is superior to the method at present 
in use. V. D. S. 

These two methods of volume control 
are shown diagrammatically in Fig. 1. 
The anode potentiometer which you are 
already using appears in sketch (a). 
As yon will see from diagram (b), grid 

potentiometer control is effected by re-
placing the usual fixed grid leak by a 
high resistance (of the value normally 
chosen for working in association with 
the coupling condenser). A sliding con. 

SOI 

tact on this resistance is connected to the 
grid of the first L.P. amplifier in such 
a way that any desired proportion of the 
total signal voltage existing across the 
leak may be applied. This . method has 
no advantage over the other scheme, 
except in the matter of cost, and often 
in convenience of wiring. A high-resist-
ance potentiometer of the grid leak type 
is readily obtainable, and is quite inex-
pensive, while one's choice in the matter 
of suitable resistances for the anode cir-
cuit is somewhat restricted, and the 
majority of components having sufficient 
current-carrying capacity are considerably 
more expensive. 

Fie. 1.—Two methods of post-detection 
veume control, whereby input from the 
detector to the L.F. amplifier may he 
regulated. In each diagram (c) repre-
sents the detector anode by-pass conden-
ser, and R the conventional H.F. stopping 

resistance. 



_de " GRID BY -PASS CONDENSER 

50? • 

Adjusting Detector Bias. 
My set is on the lines of the original 

" Everyman Four," but with a screen-
grid H.P. amplifier. Is there a sins pie 
method of setting detector-grid bias 
other than the usual procedure of 
making this adjustment when listen-
ing to actual signals? I am aware 
of the fact that this can be done by 
inserting a meter in the anode circuit 
and balancing out the steady D.C. 
current, but should imagine that this 
is rather difficult. E. H. W. 

We agree that the balancing method is 
not too easy to apply, but very much 
doubt if it, is possible to improve—from 
the strictly practical point of view—upon 
the usual procedure. If adjustments of 
bias are carefully made when listening to 
really weak incoming signals, it is gener-
ally possible to find the best setting with. 
out much trouble. 

• 
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, 250,000 Times Amplification I 

Do you consider that it would be prac-
ticable to set up two H.P. stages 
similar to those included in the 
"Record III." receiver? If you 
think that it would be possible to 
construct such a set satisfactorily, I 
should build it in a standard " Wire-
less World " four-compartment cabi-
net, mounting the aerial tuning coils 
and their condenser in the base of the 
compartment. C. L. 

By observing extreme care at every 
point—particularly with regard to screen-
ing and decoupling—it would be possible 
to build a "2-H.F." set with something 
approaching the stage amplification of the 
receiver in question; but unless you have 
had considerable experience we should 
be doing you a disservice by recommend-
ing that you should proceed with your 
plan. 

\3„ DET. 
H.F. STOPPER ANODE ..,. BY-PASS CONDENSER 

1 

GRID LEAK 
0.B. - 

KT.; 

U TO, OUTPUT VALVE 
LF. 

POT5 
4 

L.T. 
2.—Converting a first—stage L.F. amplifying valve into a valve voltmeter: a 

simple method of making an accurate adjustment of detector grid bias. 

A satisfactory way of making a com-
parative measurement of the rectified out-
put from the detector is shown in Fig. 2; 
this is readily applicable to your own set, 
and requires no other apparatus beyond 
a fairly sensitive milliammeter, which is 
inserted in series with the anode circuit 
of the first L.F. amplifier. The procedure 
is to convert this valve into an L.F. signal 
rectifier by approximately doubling its 
negative grid bias, and, while listening 
to a signal of constant amplitude (such 
as a tuning note) to adjust grid bias until 
the milliammeter reading is at maximum. 
Although a detector potentiometer is 

not usually considered as necessary when 
a valve of comparatively low impedance 
is used, we certainly think it should be 
included when one is attempting to make 
a really accurate adjustment, and accord-
ingly this feature is shown in our diagram. 

A Faulty Transformer Primary. 
My set (detector followed by two trans-

former-coupled L.P. stages) works 
reasonably well, provided that the 
H.T. pressure is not increased beyond 
60 volts. As soon as an attempt is 
made to apply sufficient voltage for 
good quality and adequate volume, 
violent crackling noises are heard in 
the loud speaker, and signals some-
times fade away altogether. Can you 
suggest what is wrong? From replies 
to other correspondents, I suspect 
that one of the transformer primaries 
has developed a fault, but the usual 
" phone and battery" test seems to 
suggest that everything is in order. 

N. P. R. 
We think that you are correct in assiun-

ing that one of the transformer primaries 
is responsible for the trouble; it seems 
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that a rather unusual (but by no miens 
unknown) type of open circuit in the 
windings has developed, and that this 
manifests itself when the current passing 
reaches a certain fairly critical value. A 
fault of this kind would not be revealed 
by the usual tests, and we suggest that 
you should attempt to locate the defective 
component by temporarily inserting 
phones or loud speaker in the anode cir-
cuit of the first L.F. valve in place of 
the transformer primary. If, with ..this 
connection, the trouble persists, it -can 
be assumed that the first stage trans-
former is at fault; if, on the other hand, 
the set works well, it is probable that 
the other is to blame. 
Of course, you must not lose sight of 

the fact that the loud speaker or the out-
put, choke (or transformer, if one is used) 
may also cause a similar trouble. 

0000 

"Designing an Eliminator." 
With reference ti, the article under the 

above heading, which appeared in 
your issue for October 2nd, will you 
please tell me if the centre-tapped 
• double 0.1 m fd. condenser mentioned 
need be of any special form, or will 
it be satisfactory to use two ordinary 
condensers connected in series, taking 
the negative supply lead horn the 
junction between them? I refer, of 
crier«, to the arrangement shown in 
Fig. 1 (c) of the article. W. H. 

Any good condensers, with the usual 
commercial tolerance as to their precise 
values, will do for this purpose; they are 
connected in the manner you state. 

FOREIGN BROADCAST GUIDE. 

KOVNO 
(Lithuania). 

Geographical position: 54° 55' CO' N. 
23° 56' Or E. 

Approximate air line from London: 1.015 

Wavelength: 1935 m. Frequency: 155 he. 
Power: 7 kw. 

Time: Central European (60 minutes in 
advance ol G.M.T.). 

Standard Daily Transmissions. 
G.M.T. 11.00 and 17.00 weather and 

news • 18.30 and 20.00 concerts. 
Usually closes down at 21.00 

Dance music 20.00-21.15 (Sats. only). 
Male announcer. Call: Allo I AIM! Lie-

tuvoss Kaunas. with, at times, French 
translation: lei Poste de Radiotéléphonie 
de Kovno. 

Opens transmission by playing a gramo-
phone record. 

Interval Signals: a stroke on a gong. 
Closes down with a few bars of the 

Lithuanian National Anthem. 

• Under the heading "Foreign Broad-
cast Guide," we are arranging to publish 
a series of panels in this form, giving 
details regarding foreign broadcast trans-
missions. 

• 48 
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THAT'S 

OUP), 
, nks 

T. This is the first Grid and 2. Now comes the second 
the double length Gasser grid locked securely in pose 
fi'ament. Note the sea:site lion Freer joint in this 
bridge piece. wonderful Volto La electric. 

ally welded. 

In two types: 
Corner 230 P.T. ,2 volta, 
amp., and 41$ P.T. (4 volte, 
.15 arnp44mplification Fee. 
tor 40. Impedance 20,000 
Anode Volta 100 .180. 

(either type) 
Price - 25 /-

A. C. Cossor Ltd., Highbury Grove, London, N..5. 

d. And this shows the third 
grid automatically spaced at 
its correct distance by the 
seonite insulator. 

4. Finally, the Anode cone. 
pletes the assembly and 
inte• lock» the whole unit 
immovable and rigid. 

INTERLOCKED for 
safetyd—for rigidity 
and for long life! 
The wonderful NEW Coesor Pentode is 
the most powerful L.F. Valve you can use 
—it gives enormous volume—equal to the 
output of two ordinary valves. And be-
cause it uses the exclusive Cossor system of 
Interlocked Construction it has exceptional 
strength. Its elements are rigidly braced 
together — proof against shocks, noises 
and breakage. No other Pentode Valve 
has this unique system of Interlocked 
Construction. 

f7he NEW 

S S 
PENTODE 

The only Pentode Valve with 
Interlocked Construction, 

u74 

à4q Advertisements for " The Wireless World " are only accepted from firms we believe to be thoroughly reliable. 
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MISCELLANEOUS 
NOTICES. 

THE CHARGE FOR ADVERTISEMENTS In these 
winning is : 

12 words or less, 2 and 2d. for every 
additional word. 

Each paragraph is charged separately and name and. 
address must be counted. 
SERIES DISCOUNTS are allowed to Trade Advertisers 

ati follows on orders for consecutive insertions, provided a 
contrant is placed in advance, and in the absence of fresh 
instructions the entire "copy " is repeated from the 
previous issue : 13 consecutive insertions ; 28 cm> 
secutive, 10% ; 52 consecutive, 15%. 
ADVERTISEMENTS for these columns are accepted tip 

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 Buildings, 
Navigation Street, Birmingham ; 280, Deansgate, Man-
chester : 101, St. Vincent Street, Glasgow, 0.2. 
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 iii this section must be strictly prepaid. 
The proprietors retain the right to refuse or withdraw 

advertisements at their discretion. 
Postal Orders and Cheques sent in payment for adver-

tisements should be made - co payable to ILIFFE 
&SONS Ltd., and crossed - 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 convei,i0eie of private advertisers, letters may be 
addressed to numbers at " The Wireless World " Office. 
When this is desired the sum uf 6d. to tri ray the cost of 
registration and ti, over postage on replies ',lust I), added 
to the advertisement charge, which must incluile the 
words tins ono, (lo " The Wireless World." Only the 
number will appear in the advertisement. All replies 
should be addressed No. ono, clo "The Wireless World," 
Dorset Douse, Tudor Street, London, E.C.f. Readers who 
reply to Box No. adv,rlisements are warned against sending 
remittance through the post except in registered envelopes; 
in all such crises :he use al the Deposit System is recommended. 
and the envelope should be clearly marked " Deposit 
Department. 

31," DEPOSIT SYSTEM. 
Readers who hesitate to send money to unknown persons 

may deal in perfirt safety by availing themselves of our 
Deposit System. if the money be deposited with " The 
Wireless NVorld," both parties are advised of its receipt. 
The time allowed for decision is three tlays, counting 

from receipt of goods, after which period, if buyer 
decides not to retain goods, they must be returned to 
vender. If a sale is effected, buyer instructs us to remit 
amount to seller, but if not, seller instructs us to return 
amount to 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 
ail transactions up to rjo, a deposit fee of t I- is charged ; on 
transactions over £so and under £5o, the fee is 2/4; over 

5/-. All deposit matters are dealt with at Dorset 
loris,', Tudor Street, London, E.C.f, and cheques and 
money orders should be made payable to Iliac & Sous 
1 imiten. 

THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. 

A Service to our Readers. 
We have mail,' an arrangement with the Patentees 

whereby readers who wish to dispose of a home-constructed 
teeeiver not licensed under the patents made use of, can 
linease 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 ntake 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 tunount 
due in respect of royalties, which amount will be paid by 
" The Wireless World " to the owners of the patents 
ranicerned, and a certificate will be handed on to the 
purchaser ot 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. 

THE PRODUCT OF A SPECIALIST. 

ADVERTISEMENTS. 

".....30 EVERYMAN FOUR   47;6 set 
KIT SET, Coils with Switches   45:- set 
NEW KILOMAG  45/- set 
RECORD III   45!- set 
FOREIGN LISTENERS 4 B.B.C.   30/- set 

6XX 37/S set 
METAL CABINETS   38/6 to 46./6 
15r DRUM DIALS with Escutcheons .. 5/6 
WAVE TRAP, Litz- Wire  10;6 each 

ALL WIRELESS 

WORLD COILS 

8 Merelèss 
2, 3, & 4, Athelstane Mews, 

Stroud Green Road, N.4. 

A 1-1:11telly 1695 

A greater measure of success, a 
greater field of usefulness supply-
ing such H.T. and L.T. energy as 
required, iu a constant and un-
altering form. Type 120. H.T. 
120 v. at 15 m amp. Type 160E. 
150 v. at 25 mffimp. Combined 

units from L5-12-0 (complete). 

THE SIMPLE WAY TO 
MODERN RADIO. 

THE TULSEMERE MFG. CO., 1-7, Dalton Street, 
West Norwood, S.E.27. Telephone: Streatham 6731.  

"THERE IS A WHALE OF DIFFERENCE" 

APPLEBY'S 
THE ORIGINATORS OF RADIO 

Paddinift*. 
PART EXCHANGE 8828(3 thwO. 

For Moiler,' High-grade Material Only. 

CHAPEL ST., LONDON, N.W.1 
OPEN TILL 7 P.M. SAT. 1 P.M. 

cpeltitzs; 

'KABILOIC BUILDING 
THE 

ORGOLA." 
Get particulars of the 
liabilok Cabinet specified 
for tais new Milliard set. 
Fil btails and splendi 
selection of cabinets for 
sets, speakers and Radio-
Gramophones are 
illustrated in the 

KABILOK CATALOGUE. 

Send a P.C. 

W. es T. LOCK LTD. 
ST. PETER'S WORKS   BATH. 
LONDON r II. Rod Lion Square, W.C.I. 

Mentios of " The Wireless World," When writing to adverhsers, 

RECEIVERS FOR SALE. 
QCOTT SESSIONS and Co., Great Britain's Rad 
e," Loctors.-Read advertisement Wider Iliseellaneou 

[02E 

Q -VALVE All-wave Receiver, latest One, Pt:we'll 
'perfect; Taylor, 67, Studley ltd., Stoc 

well, London. [027 

ECEIVERS for Sale.-Portablo 5-valve, suit ea: 
1-11, type, complete, us new, perfect; £911716.-' 
Taylor, 57, Studley Rd., Stockwell, London. [C/3. 

' BURN DEPT 7-valve Superhet, 1926.27, £15; Bun 
dept. Ethogrand 5-valve, £15; Burndept 11th' 

phone IV, £7; Marconi amplifier for V2, 35/-.--Jami 
Scott and Co., Radio Engineers, Dunfermline. [032 

PORTABLE Wireless Set; £8.-Greatrex, 34. 
A. George's Ril., Golden Green, London. [664 

e-vALvE MeMiehael Superhet, complete with sped.. 
1-7 frame aerial, valves, coils 15 to 2,000 metres, as 
batteries; must sell, £11, or nearest offer.-rearsce 
1. The Crescent, Anson Estate, Manchester. [691 

m Attcoxr 4-raise Set, model 41, complete (excel 
batteries), 2 L.T. atieu initiators, Celeilion in 'no 

speaker, splendid condition; 29)10.-Dox 3636, cnn 3, 
11. irel.3 World. [69C 

50 5'u aise  P,?giriiblefa1ctorrittioea yoStetts for 9,,eguintea 

Ever-ready, 11.T buttery, English act:timid:it( r, 
or Cossor vaines, royalties puid, set complete in cas 
equal tu any 14 guinea set un tiro market; satistactie 
guaninteed or money returtosi.-G. Dods:son, 53, Wini 
sor llouse, Victoria St., Westminster, S.W.1. [68( 

Bmixince  r Screened Four, 3 months used, perfee 
J-4 complete with valves; 17 guineas, cost £30., 
Mortlock, 52, Nertliarupton Av., Farnham ltd., Slonvh, 

[68E 

ODESTONES, minus cabinet, otherwise complet 
new Osrain valves, Ferranti push-pull, best par' 

only, £8; or £6 without. valves.. Box 3626, c,o Ti 
Wireless World. [68E 

A-VALVE Set, S.G. det., 2 L.F., last two in paralD 
30 stations on moving coil; demonstratien at 

evening after 7; price, complete set, £10 ur near., 
Perry, 9a, Eliot Bank, Forest Hill. (68E 

BURN DEPT S.G. Portable. magnificent performer, 
new; exchange approved, " Wireless World" s 

ceiver or pram s, superhet. preferred ; or sell 12 guinea 
-Cliainier, 25, Harrington Gardens, S.W.7. I.68E 

0-VALVE. reveives London, 5G1S I la yen I ry, fr 
Art foreign stations, loose-conpled mil holder, iimr'Inr, Iii 
valves, accumulators, 4 Igraine coils and Minl lard 11.1 
unit; £10.-Ilayman, 30, High St., Sutton, Surrey.l 

i68i 

G.E.C. 1930 Osram Music Mignet, complete, le 
- opened; £7/10, sent c.o.d., if required. -13< 

3538, clo The Wireless World, 1.68E 

Q I 11110NDS BROS.-Receivers constructed to yon 
OWil or any published design; also repairs, r 

moist ructions, and modern isatiens at mode ra. 
charges; best. materials and workmanship guaranteee 
numerous testimonials; quotations free.- Addres 
Shireland Rd, SnlethWiek. 1581, 

Q ICIENTI PIC DEVELOPMENT Co.. 51, Fishergas 
,-) PreSiOn. 

E Offer You the Following Inducements to Po! 
VV chase Your New Receiver or Other Apparat  

1Prom Us. 

FIRsTiN.-Unbiased advice. The principal of 11! 
firm has twenty years' professional wireless exr, 

rience, having been at the Covernment Experiment , 
Stations in 1910. Ile has been manager Inc the SDI 
hug Telephune Co., radio expert to the G.E.C., as 
Chairman of tile Technical Committee of the Nation 
Association of Radio Manufaeturers. His advice la, 
saved our elients many thousand , id poem's. for, 
everybody kiiows, there is no bobby on whii•li mo , 
money is wasted on usclrss apparatus by the u 
initialed. 

SECONDI.V.-Wo take your old apparatus in pa! 
exchange for new, as we have means of disposi. I 

of much that the ordinary man finds it difficult ; 
impossible to sell; send us a list of s'unir old apparate 
or better still send us the apparatus, and slate yo 
new requirement; we will then inalte our offer 
your goods, and if you do not approve, wIdelt is u 
likely, we will return the parcel, earriage paid. 

You are in Doubt as to the Make of Receiver 
Other Apparatus you should Purchase, write to 

and we will advise you; we have no leaning towat 
any particular maker, and will tell you line particul 
instrument you should buy for 5 our porpm.e. 
Q NTI Ile DEVELOPMENT Cu., 51, Pisherga 

Preston. Tel.: 1364. [02 

NEW 6-valve All Electric A.C. Receiver, rempl 
will, A.0 valve,. in beautiful walnut eabinet, 

reminds, 30 ',tat inn ,. bargain, £18; 11.T. eliminat 
110V. A.C., new. bargain. 30 -, suit 4-valve; ditto, in 
I suit 4.8 valves. £3, worth £10.-klux 3646, c/o 7 
h Wireless World. [6f. 

will ensure prompt attention. A 
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Receivers for Sale.-Contd. 
I. W. SMURTHWAITE, specialist in 
the highest grade radio apparatus.-Why buy a 

as production article when you can have exactly 
at you require made in my works? Apart from 
s, you will get infinitely better value, as I only 
)ply direct to the am sal user. I employ the finest-
rain] obtainable, whilst the workmansbip is of 
entirely different order to that usually met with 
wireless work. Ici ene quote for your needs. 
eUI3T.ISIIED Circuits-I am always pleased to 
pole for any reliable published Mreuit, such 
'The Wireless World " receivers. W. James' 

trookmans Three," etc. Full details, prices, etc., 
bout obligat ion. 
.LL Mains Receivers.-I apecialise in this type of 

work and have an exceptionally fine range of all 
ins receivers and radiograms from three to six 
yes; A.C. or D.C. 
)VERSEAS Readers.-Why not have a reliable short 
. wave receiver that really will bring in stations 
in all over the world at good L.S. strength ? I can 
ommend the 11.5.1;.11. Four, de,igned l'y the Radio 
defy of Croat Britain; price, complete with valves, 
9;10, loti. 
:111.1dENED Grid Five.-This unique instrument was 

greatly admired at Olympia and many orders 
'kcal. I can now again accept orders tor delivery 
or December 1st. Why not enquire about this 
'ions set ? There in nothing to compare with it at 
n double the priee. 
:F.PA1RS and Reconstructions.--I am always 
, pleased to quote for work of this kind, and many 
; typo receivers can be brought right up to date 
.moderate cost 
i. W. sMCRTHWAITE. A.M.I.11.F..' 15e, Onslow 
Ganlens, Wallington, Surrey. 'Phone: Walling-
1982. Works. Belmont Rd.. Wallington. [6966 

P.:MICHAEL Super Screened Four Portable, almost 
L new. 25 stations guaranteed. domoncdration. 
6110; Phillips 3-valve all mains set. 200-210v.. 
•olnniely new, £ 17: 10.-Coppin, Sylva Court, Putney 

16926 
iARCONI Model 61, 6 valves, 3 S.G.. skt. and 2 

!LC, stages, frame aerial, extremely powerful and 
" The Wireless World," September, 1929, 

tes : Expensive but oi superlative performance; pa-
: condition; cost £60, accept £25, bargain.-Box 
,8, c/o The Wireless World. (6969 

)29 Everyman Four Cabinet, will, all panel corn. 
nenent, fixed, eefis, screen, Gannhrell neutro-

hie ;tint various small condensers; also Marconi Ideal 
, 4:5; Blue Spot 66K, with chas,is, 30/-; near 
.rs; seen a4ter 6 p.m.-B, 70, Chelverton ltd., Putney. 

(6943 

rrALCVON 5-valve Portable, 1929 demonstration 
guaranteed to give excellent reception any-

ee in England or Wales, complete with new 11.T. 
terics and large rapacity Exide accumulator; cost 
'guineas, what, ofters?-The Presbytery, St. Wine-

Welshpool, Mont. [6936 
VALVE Factory Made Elstree Six, complete with 
. valves and coils, in solid mahogany cabinet, in 
feet ccaldition; £10, cost £45.-C. Payne, 26. Earl 
. Covent ry. [6922 

.ATEST Wave Switching 2-valve, mahogany cabinet. 
complete, £2110; Amplion speaker. 15/-; aceu-

ator, 10/-; Exide ll.T. accumulators, 120 volts, 
lot, £5; after 6.-114, Worple Rd., Wimbledon. 

/6921 
5 Secures Ferranti-Marconi 1929 Amplifier, vein. 
porents iticlude Reinarlo detector, P.111.61/. A.P.5. 

.1,610. A.E.5C, 2 l'625s (push ruin, (t.v.m.ic. 
meal, Belling terminal,. etc.; takes 60 mdp. at 250 
ft, used as gramo radio for demonstration. -Heard 
evening at 7, Whitchurch Gardens, Edgware. 

me: 0493. (6919 
.1.8. Receiver, 1924 type, complete with 4 Willard 
valves, new Lucas 6-volt accumulator, head phones, 
  lond-speaker; £10.- -Apply, 57, Wineley1619tf118.. 

'at ry. 

LOOSE Any Set or Kit, and get free alter sales 
service; testimonials from titled gentry, etc.-

le now. Radio. 447, Fulham Palace Rd., SWIG. 
[6916 

BATTERIES. 
.D.E.S. Accumulator Hire and Maintenance Service 
(5 mile radius). -98. Cherry Orchard ltd., Croy-

[6374 
"ET 11.T. Replacements.-Sacs (rapped or un 
supped), highest grade. No. 1, 10d. per doz.; Na. 
/9 per des.-See helm. 
SCS.-Best Quality (wired), No. 1, 8d. per dos.; 
No. 2, 91. per sla,.; orders valued 5/- carriage 
otherwise 61 for postage.-British Battery Co., 

indos Rd., Watford, Tiede [0258 
ET 11.T. Ratteries.-Parts per dozen, jars. No. 1. 
214x1V2 square, 1/3; No. 2. 1/6; sines, No. 1. 

; No. 2, lid.; sacs. Na. 1. 1/2 dozen; No. 2, 
terminals, 8d., 10d.; dozen cells (18 volts). corn. 
, with bands and electrolyte, No. 1. 411; No. 2. 
post 9d.; high efficiency, long life, self charging, 
op small; sen ;1 6,1. for sample unit; illustrated 
let tree. carriage free orders 10/-; write for free 
wireless bargains; trade supplied.-W. Taylor, 57, 
ley Rd., Stockwell, London. [0039 

SI Advertisements for " The 

WHAT 

A TUNER! 

Pane] plate 
tuner • 

30/-
or complete 
with oak, 
mahogany or 
walnut panel, 
lir s -• 

A boon to every 
constructor. 

See its handsome appearance, matched only by 
its perfect efficiency and high-class constructimi., 
and THEN realise in brief what it is-a COM-
PLETE tuner, covering all B.B.C. local and 
high-power wase-bands, that gives any set con-
structor the actual basis of a first-class receiver. 
For it embodies a Coil-unit, a Slow M otion 
Straight Line Condenser, specially matched w ith 
the coil-unit, giving exceptionally fine adjust-
ment, a Push-pull Switch for local and high-
power stations, and a Push-pull Battery Sw itch 
for " On" and "Off." NOW, Isn't that just 
what you want 1 

.  AMPLUGH 
S. A. LAMPLUCII, LIMITED, 
Dept. W.W., King's Rd., Tyseley, BIRMINGHAM 

Write to us tor all your radio remarements, Sets. Speakers, Radio 
Gramophones. Popular sets. itso-veve 54.2.6., three-valve, 56.7.6 

All 
Lamplush 

radio 
products 

are 
guaranteed fg 
twelve months. 

Wireless World" are 

QUALITY 
AERIAL TUNER. 

Ideal for set 
builders, rovers 
entire band of 
wave lencen. One 
hole bens. Sup-
plied e ita a pointer 
on the Reaction 
Control and 
emhossedindicator 
dial, price 

12/6 
EaCti. 
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Batteries.- Contd. 

PENTODE Users.-Writo for details of new size self. 
A charging wet battery; 20,000 milliamps, 6d. per 
volt; illustrated catalogue giving Ilata, post free-U. 
Taylor, 57, Studley Rd., Stockwell, London. 

L.T. Accumulator 'Service aud Charging, ineluding 
free collection and delivery, covering: Peeler, 

Bow, Strafford. Plaistow, East Ilam, harking, West 
Ham. Forest Gate. Ilford, Chaelwell Muth, ltonctord, 
Dagenham, Becontree, Leyton. Walthanistow, Wain:tend. 
and Woodford; also Hz. sers ice from 1'• per week, 
covering above districts, and any part Greater London.-
Write for particulars, Pearson Bros., 32, Cawdor St., 
Poplar, London. 'Phone: East 6155. (6471 

A STANDLIP Wet II.T. Battery will Always Improve 
Your Ite,s•pt ion; its capabilities to feed your 

valves with pure D.C. current ,,ver exceptionally long 
periods, combined with its low running er,,ts, anneal to 
every listener: list free.-Scottish Batteries, Braeshie. 
Unhall Station, [6852 

E/ME W.11.10, 180 volts, 5.000 m.a, hours, in 2 
crates, nearly new; £3 the lot.-51, Beerliwood 

Av., Now. [6823 

CHARGERS AND ELIMINATORS. 
VORTEXION Transformers, chokes, etc., wound to 

wr ite or 'phone for iitt208filit4ion: 
best qua u- roui inpe o onnt, nly.-Vortexion, 72, Merton 
Rd., Wimbledon, s.1W.19. Tel.: Wimbledon 

1311IILIPSON'S Safety High Tension Battery E[01i3m1i9- 
sa.'iliti;tioarsr. soNN,8 safety 

Eliminators Give Consistent 
ltt•sults. 

1311ILIPSON'S Safety Eliminators are Guaranteed for 
12 months. 

r813.11,11'SoN'S Safety Eliminators are Sold on 7 
Days' Approval. 

pHILIPSON'S Safety Eliminator« are Housed in Art 
Eicinielied Metal Boxes, fitted with 12ft. of flex 

and a Bakelite ping, and are constructed from the 
very best in:venial throughout. 
Drumniors Safety Eliminators are flue Cheapest 

to Install, and the cheapest to run; prices: 
Model A.C.5. £4/17/6; A.0.7. £3/1716; complete 
with full wave rectifiers; model D.C.4, 3716; D.C.5. 
45/.. 

P11ILIPSON'S Safety Eliminators are Deseribed miel 
Illustrated in our Booklet "Radio Power." Have 

yon had yonr copyF-Witte to-clay to 

PDILTPSON'S and CO.. Ltd., ltailio Engineers, Antler 
-IL Bridge. Bolton. 'Phone: 2038. 'Grams: Safety, 
Bolton: Est. over 50 years. 10318 

TRANSFoRMERS and Chokes for Battery Eliminas 
tors, and tor all wireless purposes, receiving or 

I ransmitting: Carla i I ieS invited.-Chater Bros., 244, 
ltalstun Liunim, Loud( mn, E.8. [6138 

A TLAS Eliminators, 0.0. £1117/6. A.C. £311716: 
Nesper trickle chargers, 29/0. 'Phone: Gerrard 

6268 for demotedration.-Greatrex and Co., 184, Regent 
St., Lowden. [6451 

TANTALUM and Lit-lid:on for A.C. Reetifier,,; make 
-I- up your IlWri IleX renei re Chargers; blue prints 
for II.T. foul L.T., 1.'.. each; Linnium electrodes fitted 
with terminals. 2.3 amps. and 5-8 amps.-Bkiekwell's 
Metallurgical Works, Ltd., Speke Rel. Works, Garston. 
Liverpool. 'Phone: Garston 980 121ines). (6282 

30/- --15 ¡Wien, pA,..C.roi e,t kit, 120 

elfoke, resistanee for 60 volts tapping, 3 conflen.ers 
500 volt test. vulve holder, and valve: 30'• eomplete, 
carriage paid: guaranteed: state voltage.-Fei-Eetrie 
Radio. 58, (larden St., Sheffield. f65e5 
TTNTFLEX ITT. Eliminator Kit. giving 15 milliamos. 
1.-/ 120 volts; 301- the kit el parts, already mounted 

Curl necting. 
on base board, with complete instructions fer simple 

rpirrs New Improved Uniflex Model is the Fitust 
A Value in England, and includes shielded maint 
transformer. with terminals. heavy choke. 3 Hydra 
condensers. tested 500 volts D.C., Loewe vacuum resist-
ance and (dip. valve holder, panel already drilled with 
three sockets filled roe negative. 60 volts. am] 120 v°11.11 
all the components mount NI usmu a wooden base board 
and neatly 'boxed, with hull instructions and picture 
diagram, ready Inc assembling in a few minutes. 
TTOW to Order.-Just send a postcard for mie conj. 

oleo 30/- kit carriage paid (if 15/. Milliard 
D.TT.10 valve is to be included, ask tor 45/. kit); all 
kits senl c.o.d. [pay the postman); thousa tuts mmi t hese 

mnn in Is. 

F
kits now itt use all over the world; hundreds uni laid-

I:LE Particulars and Diagram Free; dealers svelte 
for termes -Liverpool Radio Supplies, Uniflex 

Works, 64, Myrtle St., Liverpool. (6 

T°w 14/6. NSEND'S Mains Transfo se rmers for Westinghouse . Rectifiers; A3 11/9. 61.1.3 or II.T.4 11/9. 11712,4 

.1 

TOWNSEND'S All Mains Transformers; 135v 
GO :ma. and 4v. 4 amps. 19/-. 200v. 100 m.a. 

and 4v. 4 snips. 21/-. 

T°"'NSEND for Transformers to Specification at 
Cut Priers; enquiries invited.-Townsend, Green-

wood Terrace, Bramley. Leeds. [6829 

TWO Phillips Type 3002 11.T. Units, as new, one 
220-230, ene 230-240v.: £4/5 eat:al.-Cm/tn. 

M.B. Sylva Court, Putney Heath. 16927 
Only accepted from firms we believé to be thoroughly reliable.  
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Your I 
New 

put it 
behind a 

American Rare 
Rubber Co.. 
'Britain) Ltd., 
Iba, Fore Street, 

E.C.2. 

" T lie 

As a secure foundation is the first essential of a strong building. so a good panel Is 
the first essential of a good Set. If you put 
bone new Set behind a Resiston Panel you 
will know you are STARTING RIGHT. For 
only in Resistan will you md such lustrous 
beauty. suet amazing strength, such perfect 
insulation properties. Resiston is a thoroug t. 

- bred among panels. 

Panel Beautiful" 

ell 1(123 

FEEL THE 
SNAP OF IT • 

THE 
PILOT 

2'6 QUICK 2,6 
ACTION 
SWITCH 

It will handle 3 amperes 
at 220 volts. Especially 
suitable for Mains Sets. 

Also all Lines manufactured by THE 
PILOT RADIO AND TUBE CORPOR-
ATION of NEW YORK, the largest 
Manufacturers of Wireless Parts in the 
World. 

Write for Categlallues to: 

THOMAS A. ROWLEY LTD., 
59 Skinner Lane, Birmingham. 

s9te far etreal Ilril«ia ‘l • Ireland. 

Alentton The 

Chargers and Eliminators.—Contd. 

J] .T. charger Maine, 220-240 volts, A.C.; £1, or 
L exchange for load-speaker unit.-Watte, Harold St., 

Llanharan, Glum. [6903 

QTALLOY Lnininations, clamping platee, and wire of 
1-.7 all kinds for transformer making, from The 
Beaver Eng. Co., 4, Upper Grosvenor Rd., Handsworth, 

[6898 

"DOWER Transformer, heavy duty, 40-60 cycle, in-
-11 put 240 volts. output, tapped etteentlary, 400 ‘olts, 
150 milliamps mad 14 volts 1.75 amps., suitable for 
L.8.5A. valves' guaranteed test data sent on request; 
£1, or nearest offer. -Robinson, The liasen, Barlaston, 
Stoke-on-Trent. 16881 

MABCONIPIIONE D.0.1 All-power Unite, ne new. 
for 11.T., and Grid Bias; list £6/10, wilt 

accept £3.1.6 (or quick sale; 3 tatty; reason for el',, 
mains changed to A.C.-Sherratt and Son, Radio 
Cower., I.W. [6869 

MAINS, transformere, chokes, metal rectifiers, valves, 
-1-7.1 condensers, resistances, everything for eliminators. 
--J.M. Supplies, 670. Woolwich lttl., SE.?. (6886 

SAVAnfl'S Specialise in Wireles Power from the 
Mains, reliable apparatus at reasonable prices. 

SAVAGE'S Transformer Laminations and Bakelite 
Bobbins; intending home constructors should write 

for list. 
Li A VAGE'S Reliable Smoothing Contletuters.-1.000 

volts D.C. test. 2 mfd. 3/-, 4 mfd. 5/3; 500 volts 
U.C. test, 1 nifd. 1/6, 2 mfd. 2/3, 4 mid. 3/9. 
QAVAGE'S Soper Smoothing and Output Chokes.-
k.3 Many types available, write for list. 

S A VICISers. M ii.vi.4,Tiriteoriner A4, 20/-. 

QA  VICE'S Mates Transformer for Westinghonee 
11.T.4 Visit, with additional winding. 4 yetis 

3 amps.; 23/, 
A VICE'S Mains Transformer.-V.T.31. 200-0-200 

U 3 volts 60 m.amps., 2+2 volts 2 amps., 2+2 volts 
3 amps.; 28/, 
(jAVAGE'S Mains Tea nsformer.-B.T.3 500-0,500 yell o 
b..:7 120 mamas.. 3.754-3.75 volts 3 amps., 3+3 wilts 
3 amps.. 2+2 volts 3 amps.; 51/-. 
ZAVAGE'S Mains Transformers and Power Chokes 

are carefully and individually constructed front 
first class materials with an exceptionally generous 
margin of safety. 
Q.\ 146, Bishopsgate, London, E.C.2. 
I. 'Pl  Dishopsgate 6998. [6808 

FCLLWAVE, to Unlink specification; east Part, 
£9110, accept £5.-8111111, 12, Gladstone, South. 

amt. [6975 

A C. model A.(.1. tappings Sc. G. 
60. 90. 120v., nt 16 una., 10ft, flex, switch, brown 

crystalate metal case, metal rectifie,. £3,1716; trans-
f.aliters and chokes to any aperificatirliss, write foe 
11,1, of standard ;maids; Standard t is,, S formers for all 
rociiiYIng valves: Standard transformers for all metal 
rectifiers; transformers for filament heating: trans-
formers with multiple windings, any outputs quoted 
for; smoothing ehokes. all values; manufacturers of 
mains bets, send us particulars of your requirements. 
arol space at your disposal, and let, us quote sou; 
it''',linghouse metal rectifiers in stork at standard list 
prices; condenser packs. 4-2-1- mitts., tested to 600v. 
D.C. ' 7 j-.-Write for list to Alpha Coil and Component 
Co., Prospect Works. IFiawksley Av.. Sheffield. 'Phone: 
43335. [6933 

TeXTDE L.T. Trickle Charger, for 220s. 50e., us 
-3-à new; 451-.--tierrialt, Victoria 4851. [6952 

(IN Sale, Mulleni A.C. H.T. eliminator, complete 
`-• with reetifyang valve, as new; price £3/1716.— 
Apply H. Sinspsou, 10, Sfockweli St., Leek, Staffs. 

[6946 

CABINETS. 

A ILTORAFT Itudio Cabinets; Britain's best value; 
lowest prices consistent with highest quality; 

illustrated list free from actual manufaeturers.-Art-
',air Co., 156, Cherry Orchard Rd., Croydon. 'Phone .• 
( roydon 1981. (0 040 

models in solid oak a0n4t0i 
-11-• mahogany; from 11/6 to 71/.. 

D Cabinets. rated with Radion or liesiston 
1-• ebonite if required 

DTGBY'S Caltinets.-Pedestal model, with eepamte 
battery compartment; front 56/- to £12. 

DIGISY'S Cabinetn mado to Customers' own Designs. 

DTCBT'S Caltinets.-Write for new 16-page art 
catalogue-F. Dishy, 9, The Oval, Hackney Rd.. 

E .2. 'Phone: Biehopsgate 6458. 28 

RTCRAFT Radio Cabinets are Britain's Best£  
[0313 -1- Value. 

flABINETS, 16%in.x7lf,in.xllin., hand mahogany 
finished 7/6, unpolished 5/6: oval front. 10-7sin• 

,614in., 6(1. extra; baseboard, 6d.; carriage free.-F. 
W. Ramsey. 63. Shaftesbury St., London. N.1. Cleik-
enwell 7139. [6145 

A RTCRAFT Value. Britain's Best 
[0309 

ITORNS for Cabinets, portables, etc.; illustrated 
list.-.Maddison. 1, Chapel SL, Edgware Rd. ,w.79 

[6142 «}..:-}4,{6{-X-D-C->.»•}C****C•4•.0..C•9}{••:-1. 
Wireless World." when writing to advertisers, will ensure prompt attention. 

*•••• ••••-. . 

THE HOrvie.1 
CONSTRUCTORS 
WIRFLESS 
CUIDE 

1 W.W 

THIS BOOK forms a most conve tient 
little encyclopœdia of wireless ech-
nology. the kind of volume to refer 
to when in difficulties. It solves them 
for you. 
A few ol the main features: 
Outdoor, Indoor and Frame AerIals, Earths, 
Variometere, for Broadcast Wacelet,gths, 
Basket coils, Plug-in Coils, ete. Couples, Cir-
cuits; Connuon Faults in Tuners; Reaction and 
Self-Oscillidion; Special Chapter on Sensitive 
Single-valve Reeelvers; Double Magnification; 
Points on Dry Cells and Accumulator.‘, etc., etc. 

PRICE 3/6 NET. 
By Post, 3/10. 

Obtaisiable from all noolisellera, or direel /sow 
the Publishers of "The Wireleas 

ILIFFE, & SONS LTD., 
Dorset House, Tudor St., 

LON DON, 

Radio Cabinets are 

:"Large Number 
i ce Replies!" 
•> A recent advertiser in the ; e 
e Miscellaneous Columns of , 
e "THE WIRELESS e i WORLD" writes as follows • : 

2 "I have to inform you 
4 that I have sold all the , 
: transformers and pick- .. 
: ups which I advertised + 
. in your journal." 
1.46 
Z.. "I am amazed at the 
: large number  of 

4 replies. In two days + 
t I had over 30 postal 
4 applications a n d 8 
: + callers, and the goods ' 
+ + were sold on the day 
4. + of publication." 

i Barking Road, 
+ * Plaistow, 
e• •:- London, E.13. 
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SOME GOING! 
I saw a 99-volt Hellesen 
H.T. Battery the other 
day that had acci-
dentally been left on 
short circuit. 

So great was the energy 
given off that the sealing 
compound had melted 
away and the battery 
was twisted and 
contorted. 

The irrepressible Ridley 
on seeing it remarked 
that it had evidently 
waxed hot, but I couldn't 
help wondering if there 
was any other make of 
battery which would 
have withstood thl.. strain 
as this Hellesen did and 
still show 27 volts on 
open circuit afterwards. 

PRICES 

Standard Capacity. 
" WIray " 9 volt Grid Bias Type 2,'-
" Wirin " so volt H.T. Type. -10/6 
•'Wirup" 99 volt H.T. Type. .18!. 
"Wiwi" re volt ff T. Type 20fr 

Treble Capacity. 
"Kann" so volt H.T. Tope 
Kobe " re) volt H.T. Type ..32 6 

Your Dealer Sells Them. 

I ï-
NMAISIN DRY BATTERIES, 

IRECTRICAL MEASURING INSTRUMENTS, 
MXTMET MICA ...MPH CONDiNURI, 

NANDLAMPS. TORCHES. ETC. 
P &T. 

A. II. HUNT, LTD., CROYDON, SURREY. 

.53 Advirtisements for " The 

Cabinets.—Contd. 

KAY'S Cabinets, the greatest range of pedestal 
eabinets in the kingdom; original creative de-

signs at prices 50X lower than elsewhere; quotations 
for specials by return; delivery at short, notice guaran-
teed; moving coil, portable, baffle, vignette, radio-
gram), electric pick-ups, television. etc.: illustrated 
lisl,s ti-en —il, Kay. Wireless Cabinet Manufacturer. 
Nfount Pleasant ltd., London, N.17.'Phone: Wal-
thanistriw 1626. 16461 

A R TCRAFT Radio Cabinets are Britain's Best 1 
.ca. Value. [0310 

pIC inm, Oak Cabinets, [dullard Orgola, 15/-; Mill-
s- lard OrgnIn Senior, 23/6; I:rout:mates Three, 15/-; 
hand matla and trench polished, robber feet; carriage 
Paid; liste tree.—Gilliert, Cabinet Maker, Saindu[4n6. 77 

rà_A RIV'CulfluAerl• Radio Cabinets are Britain's Best 

QUPPL1ERS of " The Wireless Wnrld " Cabinie0let3.1-1 
''—' Metal cabinets for 1930 Everyman Four. the new 
Kilo-mag Four, " Wireless World " Recent Three (sue-
pliers of " The Wireless World " cabine(s), and " Win-
; less World " kit sets, each compartment, soldered and 
. electrically sealed with brass gauze, 2 pnlished copper 
, screens kw S.G. valves, complete with oak base, exqui-
site Jacobean finish; terms, cash with order; price 
. 67/6; mires for any type of copper sercening boxes or 1 screens On application.—ltigby and Woof tendon, Sheet 
Metal :Workers, Milvicw Rd., Rochdale. [6772 

LDUD-SPEAKER Cabinets, genuine Amplion 
mahogany type A.C.9, height 16¼10., base 17[(dn. 

xr'sin., as sold complete for £7; our price for cabi-
net. including fret front and carriage paid, 17/6 each. 
Hughes and Sons, 149, Chepstow Ed.. Newport. Men. 

[6828 

TrINEST American Types, astonishing value, special 
-u offer oak cabinets, hinged lid, baseboard, highly 
polished, take 12in.x6in. panel; sample, carriage paid, 
6 !6 : trade discounts for quantities:- Mag-Radio, 112. 
Warstone Lane, Birmingham. [2665 

LOlin-SPEAKER Cabinet s, extraordinary offer, oak 
cabinets, ha ndsonie fret front, highly polished, 

13in. square, 6in. deep, finished moulding, take all 
ordinary units; sample, carriage paid, 6/6; trade dis-
counts for quantities.—Nlag-Radio, 112, Waris2t6o6ne 
Lane, Birminghm a. 5 

. luri...T.Ir, Cabinets, fitted with oak base and top. hand-
IV. somelv finished; new Kilo-hiag and Record. 45i-1 ' each; Kit cabinets, 35/-; inetiel part only 32/6 and 
24/- respectively; see Coils section.—Stott, 63, SYko 
ltd.. itoeltdale. [6843 

CAMEO Onk Pedestal Loud-speaker Cabinet, Cost 
97/6. take 451-, mir exchange for small gent's Ward-

robe, cash adjustment; alm fine teak wireless nabinet, 
30x8 panel.—Percy Revell, 152, Elgin Av., Maid» 
Vale. [6947 

COILS. TRANSFORMERS, ETC. 

60 0-OHMS Decoupling Resistances for New Kilo 
V Mae Emir, foreign Listeners' Four, and till 

" Wireless World " circuits, band made and tested in 
our sun workshops; improved model \tuned with cni,_ 
stanton wire, 1/6 each, post free.—Groves Bros., St. 
Mary's Place, Shrewsbury. 

TIM Fact that Our Decoupling Resistances are Used in " Wireless World " circuito is a Proof of Their 
Merit: improved model now available.—Croves Bros. 
GG ov ES BROS.' Deconpling ResStances urn ob. 

tainable from Most, Factors and Healers, lint it 
any difficulty send direct to above address. [6305 

1030 Everyman Four Coils, complete as speeified; 
ar 50/- per set of 3.—Groves Bros.. St. Mary's Piave. 

Shrewsbury. [6824 

ST1LUONDS BROS.—Berclif coils, Record Three, 50/ 
pair; new kilo-prig four, 50/- set; foreig n li steners 

four, low, 30/-; long wave, 37/-; screened grid Regional. 
40/-; Mallard S L' dual range coils. 30 , pair: lier 
clif standard coils, for new all-wave four, standard four. 
A.C. three, Everyman four. etc.. 63/6 set of 4, with 
bases; the same ,'sils for the Lodestone series I" Wire-
less Magazine"), 6519 set of 4, with bases; Titan unit. 
15/-; doeoupling resistances, 600 ohm, 1/6; 1.000 ohm. 
2/-: all " Wireless World '' and similar coils in regulai 
prodiletion 1-ir the leading spevialists; lists free; trade 
supplied —Siminends Bros.. Sbireland Rd., Smethwick 
Tel.: Sinethwick 751 

EW Kilo-Mau Coils, as specified, 27/6 set; metal63  

14 

cabinets, 45/R -.—Stott. 
E ro coltli III Coils. 29/6; deupling resistances, 1/3 
cad'; t ra de supplied. - Stott. i 

MIOltEIGN Listener's Four Coils, full set, 37/6; 
screening boxes, 19/- set.—Stott. 

K IT Set Coils, wired to switches, 37/6; metal eabi-
nets, 35/-; see Components section.—Stott. 

«UT ERET.ESS WORLD," all special parts supplied: 
r send your requirements.—Stott. 63, Syke ltd.. 

[6842 Rochdale. 

A.C. Co. Special Units—Titan units, 15/-; Europa 
portable, £1/1; 2 circuit. 2 medium and long, 

17f-; screen grid regional. £1/17/6; Flat Dwellers' 
Three tra ¡dormer, 16 / 6; aerial coil. 16/6; Foreign 
Liteners Four, medium £1 /17/6. long £1/17:6: new 
kilo-nag, £2/7/6; dc-coupling resistances 600 to 1.000 
ohms, 1/6.—WriLe for coil anti mains component list 
to Alpha Coil and Component Co., Hawkslev Av.. 
Sheffield. 16934 

POPULAR TRANSFORMER. 
When plannine your new set ensure perfect am ell-
lication by i ncluding a Bro e Popular 'fransformer. 
The core iron arid the windings, which ai.e the very 
finestobtai nabl e,areassem bled i n the famous Br ownie 
Factory: while all the delicate parts are protected 
by an attractive moulded casing which seals tha 
whole transformer against any atmospheric inter-
ference. Send P.C. to Dept. 50 at address below for 
Iree booklet " Wireless without Worry, 

BROWNIE WIRELESS CO. (Gila LTD., 
1•:•:::3;.. Nelson Street Works, Mornington 

Crescent, LONDON, N.W.1. 

Wireless World" are only accepted from firms we believe 

e"") twe 
be 

jedltre 

 /6 
to be thoroughly reliable. 

NEW 

H. F. 

;watts iO3",, efficiency of recep-
Lion on all wave lengths from 
5 to 3,0oo nictres. It definitely 
puts an end to choke trouble. 1 his 
new model, with its new staggered 
winding gives higher inductance 
and lower selUeapacity. A really 

compoilent, this TR1X H.F 
Choke! Other equally fine 
'I RIX components include Fixed 
Condensers from 11- each and 
the new "it 0)13 BROWN" 

Val er-holder. Full TRIX 
range on request. Sole 
Agents for "Si nquer 
Sent_rys.: 

RIC 3. LEVER 
STRIE) LTD. 

8,9 Clerkenwell Green, 

leeniedrekse.retC/ilfI0.11.:/e.5n.e: 
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Coils, Transformers. Etc.— Contd. 

20!-; 2 ITV. tell pound five transformer', 10/- 
Pair; 2 1929 Everyman Four Coils, as new, 101- 

pair.-Smith, 12, liladetone, Southport [6974 

ODESTONES, set of 4; best offer over 25/-.-Box 
3625, c/o The Wireless World. [6883 ' 

DYNAMOS, ETC. 

E "0'11'EIPOCIL-A dynamo is not required for the new 
KI4 models Epoch moving coil speakers. (6025 

GRAMOPHONE PICK.UPS, ETC. 

E XPONENTIAL linens for Cabinet  Gramophonesand Wireless, metal and wood; list.-Maddison, 

1, Chapel St- Marylebone, N.W.1. [6141 

BROWN'S £4:4 Pik-up; accept 20/• quick sale. 
i 72, High St., Cheadle, Staffs. 
I t6870 
R.T.H. Pick-up and Tone Arm, as new; 26/-; trial 18641 liurdens, S.W.5. [6914 

i REMARKABLE Offer.-Oneranteed 4-pole pick-up, 
I toolay1" 1219; light, Sensitive, natural, none better; order 

EVERYMAN from Raydie Supplies, 23, Timms** Rd., gee-

FOUR " thorpes. [6956 

Cabinet, as specified in " Wireless World" 
Oct. 16, made to exact design of " Wireless 
World " and supplied in various wood finishes. 

OAK BASE—Jacobean Finish 5706 
MAHOGANY BASE—Mahogany Finish 63,.. 

Alto suitable for the Sew "EILOMAO 4" and "MAY. RECORD 
These Cabinet, ere made by experts and are ihorousbly 

electrically sealed. 

KIT-SET Metal Cabinet 54/-

Every description of Wireless Cabinet supplied. 
Screening lease, Eliminator Cases. etc. 

Send Direct 11 

RUGBY & VVOOLFEN DEN 
8h,, lb fete ir,.,,..... 

Onilnrow Road, ROCHDALE. 

by appointment. -Smith, 14. (Junior Mews, Court. 

LOUD SPEAK ERS. 

COTT, Flaw Speakei., Gooc'itian',; call any dale 
between 12.50 p.m. and 1.30 p.m. during th.• 

City luncheon hour, and lieur tiny ot our picalitet, 
derninistrated.-Hoodman'ts 27, Furringdon St., E.C.4. 

[0091 

W KER'S Moving Coil Speaker, with 6-volt pot, 
spare Penttale toll, perteet condition, £2/15; ion, 

plete in 4ft. square cabinet, £4, cost £7/10.-Knight, 
Tomar, Old Church Lune, Stainnore. 'Phone: 196. 

[6909 
.\ Ittl.IINS.-Celestion C12 speaker, Ed; 22in. linen 
dis,puragiii, in cabinet, 50/-; lle.tovox Junior 'Loin, 

5. -; 11TH. cone kit, 10...; Blue Slot .No. 101 unit, 
10,-; Triotron 4-pole, adjustable, IL.-; Ormond unit, 
10/-; everything as 111CL-Spink, 52, Srodrick 
Wandsworth VOInliital. [6908 

  D R.mioN A.R.190, onk Bare; £2, cost 

USE 

H. T. BATTERIES 

ONE 
EVERY 

Trade Mark. 

SIX 
MONTHS 

STANDARD 

60 Volt 8/- 105 Volt 13/6 

POWER 

60 Volt 10/3 105 Volt 16/6 

Your Wireless Dealer can obtain them 
f rom :— 

F. L. LESINGHAM, 
13, Victoria St, LONDON, SAVA 

I
1%1 AtiNAVOX' M.C. Speaker, 240v. D.C., 6 volt field, 
. .I.V.L. £ 3 il5 ; WilolITIIII Pick-up, £1/15, ge llll ine moi-
1 rue; demoi,,trat ion after 7, eveliing ,s. — B. WillifEEn 

i rr 0 Manufacturers. Whobsalers, ete.-For mile, e[h6ett87pi. 

104, tipper Walthmetow Rd., E•17. 

I -I- it quantity of split skin, very soft and pliable, 
.inineittly zniitoblo for moulding cone speak,,re, colony 
1,.mtve.-11,1 rli it g anal Wise. Ltd., 18, St. Thomas St., 
London Bridge, s.E.1. [6865 

'RAKER SE:1.111111ST SIC. Speaker, 6 volt field, 
-4-4 11.11 coil. 38/-; Blue Spot ECK unit, with chnssie, 
281-: Lowe pick-up, 11!..- Smith, 28, Atol Rd., 1-tellail-
,toad. N.W.G. [68C" 

A hl PLION Lion Cabinet Lcoutspeaker, type T..C.41, iii 
' _rt. oak cabinet, perfect, condition, never been need; 
cost £9/10, what offers? - P. M., 33, Sackville Bt.. W.1. 
i [6847 
CELESTIO Cl?. new: £4/10.-Wilkins, 30. Clare-

.1 moni Rd., Highgate. • - [6968 
• 

fiRASSMAN Moving Coil Unit, unused; £4.-Bev 
3644. clo The Wireless World. [6959 

AS New, Celestino C12. mahogany. and (IPA trans. 
former; £4/13.-3, Bark Lane, Grecian St., Lower 

Broughton, Salford. [6945 

66K Blue Spot, 20/-; Maim' ehasei% 12/6; Brown 
Vec, 20/.; chassis, 12/6; Triotron. 11/6: lIcgra 

la test.), 15 / -; Ormond, 11 / • : chaesis, 6/ 6.-Saurc t on, 9. 
So Mein St., Camberwell, e.E.s. [6929 

MPLION Lion Loud-speaker Chassis; cost £6 si 
11. month ago. accept £3/12/6.-Doreen, 31, St. 
Thomas Rd., Derby. [6920 

per sq. ft. Tinsel for Beautifying Lourtspeakers; 
samples, s.a.e.-Frost, 54, Clerkenwell Rd., 

C.C. I . [6964 

B AKER Moving Coil Speaker, complete, as new, 6-

.64.4; pertr, t.—Kerineen, 36, Albert Ed., Widnee, 
i Lance. [6877 

I B AKER'S l'ermanent Magnet Moving Coil Speaker* 
£3.-Echnondeon, Wood House„ Wakefield ltsl., Ilbilifax. [6876 

volt iron pot type; first 45/. secures. BROWN III Horn Speakers, 120 ohm type. guaran-
teen per fliul cost £6 each, price 35/-• eacli.-• 

F. W. Sinurthwaile, A.11.I.R.E., 16a, Onslow Car. 
dens, Wallington, Surrey. 'Phone: Wallington 1982. 
Works, Belmont. ltd.. Wallington. [6967 

T TON Power Speaker, £4/10; 2v. valves and cram 
J ponents.-Write, F. Caddisk, 15, Stanley 1'11,k 

Wallington. [6939 

TTORNS of All Descriptions for Loud Speakers and 
llramnphone Units.-111. Maddison, manufac-

turer of the Allwondorn. 1, Chapel St.. Paddington, 
N.W.I. (6143 

Mention 0) " The Wireless World," when writing lo advertisers, will ensure prompt 

16 
EACH 

POST FREE. 

Pi 14 pj 33 

REDUCED PRICES./ 

STANDARD. tOt gee 4)6 
VOLuME. « 8'6 7'6 
POWER TYPIS.eceI5". 15'6 ' 

FREE 40 Page Illustrated Booklet. with Scale Drawings all 
types mains apparatus. Or-

KILO-NIAO & RECORD TIAREE 

METAL. CABINETS. 

35;- each or with woodwork 46 6 each. 

Kit-Set 27/6 old 38/6 each respectively.i 

Finished crystalline Brown, Black or Bue. • 

Trade enquiries in,ited.-.88muel Salon & Son; 
banters& Lighting Goods), 6672, Barr St., Birmingham 

• 

(THE DEPT IN THE WEef) 
10 Usti niel,,. ula(inaae SQUARt. tOrrOON.W.C.2. wee.. 

OPEN 'MI. 7P.M. 
MUTE roe om CATALOG... 
P.51/. 6.1 ,,at 10 “ll105 

7 

MARE A GRAMOPHONE OR 
BUY CABINETS FOR WIRELESSI 

nt t qua/ tor twices. . 
(lnler mot as shown. /Sri ish doe* 
oprang tort or, 12', velvr urotable, 
Swart Arm, Mt talSounii on, 
tier. needle cups, for £1 .18 - 8 p.p.' 
and build your own Cabinet. Ma-' 
elline8 sold by other:eat. g10-£20 do' 
not c,ontain better titi it, .ee. Motor: , 
firm 8 3. Iteurtir Part ,, Lists 44) id pp. 1931ii ;t1:Llogut•,11r,i, ing and 
now to loalso llenno,, Id, 

PORTABLE GRAMOPRONE1 REGENT FITTINGS 00. IT/0) 
Rom 21)-. Post 1/6. 120, Old Street, London, B.C.1. 

600 OHMS 
DECOUPLING RESISTANCES 

SPECIFIED FOR "NEW KILOMAG" FOUR 

Manufactured by 
GROVES BROTHERS, 

ST. MARY'S PLACE, 
SHR EWSB LIR Y. 

COMPLETE ELIMINATOR TRANSFORMED 

PUGH BROS. 95/1011, Ho loway Road, N7 

TO BUILD 

YOUR OWN 

MAINS SET. 

attention. A54 
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THE 

1930 

WHITE SPOT CHASSIS 
is fitted with a fabric 
suspended cone which 
gives a marked improve-

ment in tone. 

The Popular Model 16/- 
d 

The Superan Model 18/6 
are now supplied to 
take the following units: 

AMNION B.A.2 UNIT 

BROWN VEE MOVEMENT 
BLUE SPOT 
TRIOTRON 

AND 

ORIVIOND UNIT 

When ordering please state for which 
unit chassis is required. 

The combination of any 
of these units with 

THE WHITE SPOT 
Cone and Chassis 

will give really 
wonderful results. 

SPARE DIAPHRAGMS. 
Popular 3/6 
Super 6/.. 

THE WOLVERHAMPTON 
DIE CASTING CO., 

Gt. Hampton St., Wolverhampton 

Advertisements for 

Loud speakers.—Contd. 

EPOCH Moving Coil speakers. 
E POCH. 
E POCH. 
qPOCIL 
E POCkL 
E POCH. 
E POCH Moving Coil Speakers Speak for Themselves. 

E POCH. 
10 POOH. 

E POCH. 

Er ¡less:ad': eire$07:a itansata a Me 12i. re   salesman.It 
E POCH. 
E POCH 
E POCIL 
E POCII 
E POCH. 
jE PC:EeH.;.¡Cosrk any d theStuhr tseinscl thousands season's 0 us erss evenmoLel s  

Well, let the speakece tell you themselves. 

E POCH. 
E POCH. 
-E POCH. 

EPOCH. 

a.,‘POCIt.—Pleaso do test them against any or every 
.12.4 make on the market—preferably with a Quick 
switch over 
E POCH. 
E POCH. 
E POCH 
E POCH. 

POOH. 

E POCIL—Order one for 7 days tree trial. 

E POCH. 

E 

E POCH. 
541 POCII. 

"LIPOCIT—Your deposit instantly refunded in full it 
.12 you are not more than satisfied. No catch. No 
Ired • ptiazi. 

I 

• E POCH. 
, E POCH. 
E POCH. 

POCIL—The most conprehensive range of moving 
1.4 coil speakers . the i world. 

OL . 

E POOIL 
E poem 
E POCH. 
• EPOCIL-Send for catalogue W8.2. 

E POCH. 
.LA L.7 POCH. 

E POCh. 

I EPOCH. 

ILIPOCH.-16 pages crammed hill of reel information. 
12 Post free. 

EPOCIL 

E POCH 
124 
"CMGS. 

E POCH. 
RADIO MANUFACTURING Co.. Ltd., are 

-ILIA the manufacturers. City Office and Service Sta-
tion. 3, Farrmgclon Avenue (Ludgate Circus end), 
E.C.4. 'Phone: Cmtral 1971 (2 lines). Private 
Branch Exchange [6972 

IO PERFECT RADIO 

In addition to their own extensive range, 
PETO SCOTT offer YOU every known 
Radio Receiver or Component. The list 
given below merely illustrates our terms 
for a few well-known lines, and we ask you 
to fill in the coupon or send us a list of 
your requirements for which we shall be 
pleased to quote for cash or on our famous 
system ot 

FAsY .TFRAIIS 
SERVICE AFTER SALES 
1930 EVERYMAN FOUR. Complete kit 

of components, including metal 
cabinet. Send only 451-, balance 
in easy instalments. 

NEW OSRAM"MUSIC MAGNET, including valves. 
S.-nd ulv 16.6, balance in sr monthly 
instalments of 16 6. 

1930 !BULLARD "ORGOLA," including cabinet 
and valves. Send only 20/-, balance in it 
monthly instalments ef 2fr-. 

COSIOR 1930 THREE VALVE KIT. Send only 
jlalailec in rs monthly instalments 

MAINS COMPONENTS AND VALVES of every 
description are available on easy ternis. Full 
details in our Catalogue. For example :— 
WESTINGHOUSE METAL RECTIFIER Type 

H.T.1, with Regentone l'ower "i ransformer, 
'1 ype W. R.I. Send 0111V 9 2, balarice in rs 
monthly il,talut, Ets of 9 2. 

MEASURING INSTRUMENTS of all types by 
leading nrakers. See Catalogue for full details. 

REGENTONE, EKCO, and all leading makes of 
H.T. Eliminators from 47 down. 

ULTRA AIR CHROME 4 Type Chassis, 24°X54°, 
Send only 98, balance in tt monthly 
instalments cif 91. Other Chassis and all 
Cabinet Maids available. 

B.T.H., R.K. UNIT (for 6 volt accumulator or 
1).C. mains). Send only 11 7, balance in 
r r monthly instalments of 117. 

PICK-UPS by 6TH., CELESTION, BLUE SPOT 
and ALL LEADING MAKERS. 

BOWYER-LOWE UNIVERSAL SHORT WAVE 
KIT, r iding roils for so to 3,ono 
and \Avis. Send only 46 4". balance iii 
II monthly instalments of 26 6. 

EXIDE 120 volt H.T. Accumulator, Type W.J., 
in crates. Send only 6'11, balan,:e in 1r 
mmitlily instalments of 6 11. 

STANDARD WET H.T. 104 volt Battery, 
rn.o., in a, absolutely coniplete. Send only 
7 2, balance in it monthly instalinent£ u17; 2. 
All parts for these batteries available. 

All goads sent carriage pal‘l. 
Everything available for cash if preferred. 

OUR NEW CATALOGUE 
contains 48 large pages, proiusely illus-
trated and wilts detailed descriptions of 
the 192940 products of ALL THE LEAD-
ING MAKERS. Receivers, Components, 
Radio Gramophones, Pick-ups, etc., all 
are dealt with, in fact you will lind the new 
Easy Way Catalogue a veritable guide to 
Radio. Get your copy Now. 
First in 1919 - Foremost To-Day. 

err,' r, in unsealed envelope under d. stamp. 

PETO SCOTT CO., LTD. 
Name  

Address  •  

OIMM 

W.W. 30 lu 

Free Demonstrations and Advice by Qualified 
Engineers at our Shops : 

77, CITY ROAD, LONDON, E.C.1. 
62, HIGH HOLBORN, LONDON, W.C.1, 

4, MANCHESTER STREET, LIVERPOOL. 
33, WHITELOW ROAD, CHORLTON-CUM-

HARDY, MANCHESTER. 

The Wireless World" are only accepted from firms we bebette to be thoroughly reliable. 
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BABY 

3" - 2/6 
STANDARD 

" ^ 2/9 
in Black or Brown. 

"so,, 
DIALS 

" Iso" Dials have a definite 

grip. They do not slip. 

Model I.K. 

3" - 3/4 
4" - 4/— 
In Mods or Mot tird 

Mahogany. 

HAW & Co. td. 
20 CHEAYSIDE 
London, E.C.2. 

Tele s—CITY Dan 
Sole Dietribtato e fie 
"Ise " 1 roiled.% 
Cone Units, Trans-
formers, Chokes. 
Condensers, Trickle 
Chergrre. Elirnlit. 
»tor.. etc. 

s'o " ADVERTISEMENTS. 
•  

P41-4,4e 
›- cOe• • 1/4.04ç 

Yes ‘ s3ot R 

4ts-e 12/6 A 
C° D 

Central Adjustment. "" í 
Cobalt Steel Magnet.  rtl'It Speakers are of the Highest Grade Throughout 
Best Bakelite Casing. ‘-f and of proved efficiency. 
Full Volume. Ex— 
tremely Sensitive. 

Pure Tone. Tone. 

I B 
A 

Loud-speakers.--C-ontd. 

QELIIIIRST RADIO are the pioneer manufacturers 
1.7 of Moving Coil Speakers. 

1.1 

11E New 36 page Booklet. " Sound Advice," is 
yours tor the iwking. 

o 
V W.HITELEY, BONEHAM & CO. LTD., y 

Nottingham Road,. MANSFIELD, NOTTS. 
'Phone : Mansfield 762. 'Grasas: "I I'! Mans, Mansfield,'. N 
London Office: 21, Bartlett's Buildings, Holborn nt ET a Baker's Moving Coil 
Circus, E.C.4. Td,-plume: Central 6669. "" not be disappointed. 

o 

Speaker, and you viii 

T ET Us Send You Our Free 36 pace Booklet. 
-1-r "Sound Advice" a postcard do. 

BABY JUNIOR S 

2f" - 2/4 P 
E 
A 

E 

QIEND To-day for a Baker's Speaker, on 14 days 
1..-3 approval for comparative test. 

A 
-RN.110T the Wonderful Realistic Reproduction Given 

by Baker's new Speakers. 

E 
S 
rrIlr. Advertisement on Page 36 Illustrates the 

Finest and most efficient Moving Coil Speaker 
made to-day. 

ATZEILS SELHITBST RADIO, Office, 89, Selhurst 
RA, South Norwood, S.E.25. Works: 42, Cherry 

Orchard Rd.. East Croydon (always; open). [0231 

D0 Von Know that the A.O. Gmssman Moving Coil 
Loud-speakers Contain a Special 2000 mid. Con-

denser? This entirely eliminates the last traces of A.C. 
" hum "; so far as we are aware no other A.O. dynamic 
speaker is fitting this all-essential part as standard; the 
&O.-Grossman sells for only £8/5 1220-30 volts, 40-60 
cycles main, °MY); epecial mode), model A.C.-S, for all 
other voltages and poriodieitics.—Claude Lyons, Ltd., 
76. Old Hall St., Liverpool. [6738 

G RASSMAN. Oraseman. Grassman. 

rrHE Name to Know in Relation to Moving Coil 
Loud-speakers; (erne and hear these remarkable 

loud-speakers at our Stand, No. 95, New Ball, Manches-
-  ter Radio Exhibition, City Hall, Deansgate, Manrhester, 

AIIMM October 16 to 26th innlnsive.--Claude Lyons, Ltd., 76, 
old Hall St.. Liverpool. [6739 

• 
Front "The .4 ;nattier Photographer." 

• 111 
: 

• 

For Every User 
of a Camera! 
Every camera owner can get 
more pleasure out of photo= 
graphy and better results by 
reading " The Amateur Photon 
grapher" regularly. 

The " A.P." caters for all 
photographers, including bees 
ginners and advanced workers, 
and contains Lessons for 
Beginners; Free Criticism of 
Readers' Prints; Answers to 

t Queries; Regular Competitions 
and a weekly Art Supplement 
of particular interest to 

j pictorial workers. 

1.••••••••••atee..••••••••••••••• 
• 

heAMATEU.R 
HOTOGRAPHER 

CINF-'MATOGIZAPIIE.12 
Jc,url‘dal!or Lverubmly wtth SCennee a 

Every Wednesday 3d, 

ILIFFE 8c SONS LTD., 
Dorset House, Tudor Street, London, E.O.4, 

Vt.W.17a. 

UI 

Mention of " The Wireless World," when writing to advertisers, will ensure prompt attention. A56 
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SAY 

AND GET 
THE BEST 

Measuring Instruments 
They tell you everything about 
your set —and they tell the 
truth! Distortion, unbalanced 
plate and filament voltage, cir-
cuit faults—a Sham meter will 
enable you to trace these In a 
moment, save untold trouble, 
and perhaps expense. 
There is a model for every need. 

At illinmeterR. 
'so leg Coil 

in matrix from 
2-50u 
MA 25'-

Mooing boo. 
lo »twin, from 

Writ.• Jot i of, r t. rr l,t L. Mot lo 
SIFAM ELECTRICAL INSTRUMENT CO., LTD. 
Wept. W.W.) Bush Rouse. Aldwyeh, London, W.C.2. 

MB 

:Vot yards, hot miles ahead d all rivals 

EPOCH 
EW MODEL 99 P.M. 
MOVING COIL SPEAKER 

nakes its bow to the most critical of listeners 
and scientists. 

Reproduction to obudide Perfection. 

No accumulator. no mains, 
no suspension, no adjustments. 

7 days' free trial. 

. end for new catalogue W.S.2 ; 16 pages of real in-
formation and no salesman's " 

POCH RADIO MANUFACTURING CO. Ltd., 
, Farringdon Avenue E.C.4 

Thanes :CENTRAL 1971/2 

.37 Advertisements for " The 

Loud speakers.—Contd. 

Il? You sire in London Call and See Goodman's 
Coil Drive and Reed Units before purchasing else-

where.-Goodman'a, 27, Farringdon St.. E.C.4. (0090 

4BSOLUTELY Unsolicited Appreciations Testify to 
the Definite Superiority of Goodinan's Products!! 

OF the p.0.3 Double Acting 4-Dole Balanced Reed 
Unit (25/• typo.. Wit.. Old Trafford, Manehester, 

writes: Yon certainly merit congratulations en 
placing tilo i'.0.3 on the market. At the last Man-
chester Exhibition it came under the notice of In! 
friends and calf, and there was nothing at that Ex-
hibition which excelled the P.0.3. 

U.S., Lewisham, writes: Upon test this is a rosy 
floe unit. Although I have tried several, for 

purity of tone and faithful reproduction over the 
whole musical range, it is better than them all. I 
congratulate you upon the production of a unit which 
marks a definite advance In the efficiency of the cosse 
speaker unit. 

Doneaster, writes: They are without equal. 

GOODMAN'S Cono Chassis Assemblies, the eones 
fitted to which are unique, by reason of Good-

man's exclusive doping processes, can be fitted with 
any cone unit in 2 minutes; new model, 12/6; en. 
thusiastic users write: 

Plaiustead, writes: The cone chassis is work-
*" hug splendidly. It is quite capable of handling 
the fall output of my Everyman Four, r ad its response 
to faint signals and purity of reproduction are far 
in advance of anything in cone speakers I have pie-
tiously obtained. 

T Wenclover, writes: It may interest you to 
A know that 1 am using a Goodman's chassis, and 
everyone marvels at the reproduction. 

ILLUSTRATED Lists Post Free from Goodman's, _27, Marinade': St, London, E.C.4. (6066 

GirltASSDIAN. Grossman. Grossman. 

SENZafkourr, Ouir6 Nieywie rionskel,e.etrur ii3Inerv,itreneCoiclireLtrie 

whilst this booklet deals with Grossman spent:era, it 
:tiro gives tiuthtui notes on moving coil loud-speakers 
in general. - 

MODEL 33.0.6, for 4-8-volt accumulators; 97/6. 

MODEL D.C.100, for 90-120 volt D.C. mains; 97/6. 

MODEL D.C.200, for 200-230 volt D.C. mains; 97/6. 

MODEL A.0.6. for 220 volt A.C. mains only; £8/5. 

GRASSMAN-LYONS Universal A.C.68, for any A.O. 
mains irons 110 volt to 250 volts, 40-100 cycles; 

£8/15. 

4LL These 0110MMall Dynamic Spenkers are Held 
in Ample Stork; no waiting; 'end tor our 16-page 

illustrated descriptive book on moving coil loud-speakers. 
-Clan& Lyons, Ltd., Radio House, 76, Old Hall St., 
Liverpool. 16738a 

'MTGE is the Webson it.S.7 Moving Coil Loud-
speaker used as a standard in the principal 

laboratories in the wireless trade? 

.‘iv• HY is the Webson B.S.7 Moving Coil Loud-
speaker used by manufacturers of high grade 

radio-gramophone sets 7 

BTU.:At-sr. the Webson 11.8.7 is designed and made 
ter the use cd musical critics to whom only the 

finest possible reproduction is good enough. 

HAVE you heard a Webson Moving Coil Speaker? 
If not, to do so will be a revelation. 

QC» for Personal Broadcasts, post free. from Star 
Engineering, Dulsbury, Manchester. 'Phone 

Ilidsbury 1785. 16698 

JOUR Old Loud-speaker Taken in Part Payment 
it for the Latest Type; see our advert, under column 
R:eceivers for Sale.-Scientific Development Co., 51, 
rishergale, Preston. 

EPOCH. 

[0227 

E E POCH. 

E POCH. 
EPOCH by Deferred Payments. 
E POCII. 
EPOCH.-Any responsible householder can obtain 

any type Epoch moving coil speaker by easy 
terms; no references, no interest.-Particulars from 
Mr. Laserson, 110, Cannon St., E.C.4. [5518 

A MPLION Lion Power Model, in beautiful mahnannt 

Southport (6975 
voliineti £9. eon £14/10.-Smith, 12, Gladstone, 

PICTURE RECEIVER APPARATUS. 

IT> RAND New Genuine Fultograph, con:pieta; original 
_LS price £24. accept £10 cash.-Wood, 100, Aston 
I Rd., Birmingham. [6851 

GIVE YOUR SET A CHANCE! 
ivgeurayilodhlien:iirieslyetdofix%ansge.aphichnerial is to get extra powerful 

a hick aerial is banished it you St a 

PA/ENT STEEL. 

IRELESS MAST 
GET AWAY FROM YOUR NEIGHBOUR'S 

SCREENING WITH A P.R. MAST. 

.4 Aerial to 

EQUAL TO TWO 
EXTRA VALVES 
DAMP PROOF! ROT PROOF! 

•fla Feet high. In 3 
atrAT sections of o.} in. 15 
Steel tube tapering to 
z in. Carriage. Lon-
don r¡6; .11idlands 
216; elsewhere 31B. Weight :4 lbs. 

QA Feet high. In 
sections of r in. 

4. 

Steel tube tapering to 
sP-Ir :4  21/6 
z in. Carriage, Lon-
don 2I-; tfisllasusis 
3/-; elsetclyho Weight 34 lbs. 

THE "SUPER" MAST. 
ao SCCtiotu Feet high. In 529/6 

of 
heavy al ii. Steel 
tube tapering; to 
3 in. A real bargain. Carriage, 
London 2,6; Midlands 3/6; 
elsewhere 416. Weight 46 lbs. 

P are made of British R• fro 1,1, in., ta, Steel in 9 ft. lengths, • m  
MASTS to u in., and are sup-

wit;: east-iron lied plate, 
steel ground pegs, stay rings, 
galvani,ed steel flexible wire 
stays cl:t to lengths, pulleys, 
bolts, and (What erecting in-
struct rots. No further out-
lay trio -,ary. 

NO HOLES TO DIG. 

Minimum Radius 3ft. tin. 

The easiest Mast to erect. 
Anyone can put it up. 

GUARANTEE. 

Money retundei without 
question it not satisfied 

and within 7 days. 

Pay 0.0.1). 
T•oue 

..'T• es* 

PAINTING 

/-

Any protective coating applied 
• before despatch gets so damaged 

by tirr r orejera that it is essential to paint the Mast 
before erection. All P.R. Masts arc sent out oxide-finished 
ready for painting. One at oi P.R. Colloid covering 
a,plied--a to minutes job--...to all parts of the Mast 
when ready to erect sets dead hard in an hour and protects 
it against all weathers. 

PRICE OF ACCESSORIES.: 
inc sufficient for a Mast— with Brush, 2 6. Halyard Log 
Line—Ryland's patunt rot proof :—Por 26 it. Masts, 116. 
34 It. 2/-. 42 ft. 2/6. Per zoo ft. 3/.. 
Note.—Double lengths supplied tu make lowering of 

Aerial easy. 
A 

HIGHLY EFFICIENT AERIAL. 
made of 54-28 Ifigh Condmdivity I ore 

Copper Enann lled \Vire—each strand insulated from its 
neighbour to give the highest signal strength obtainable. 
zoo ft. 43, 50 it. 23. 

P.R. PRODUCTS, IV1.9, P.R. HOUSE, 

NEVVGATE STREET, LONDON, E.0.4. 

Opposite G.P.O. Tube Station.. 

Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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REAR It bot 0501e. Yew ear will convince you there Is no other 
reproducing unit, irrespective of price, to equal the Watts Star -its 
superlative tonal beauty and tiro ams,ing verve and »wick of Its 
performanco. The Wales Star has beell ,Ieliberately built tor thoso 
who desire something more than the glut of " built down to a 
price" units can provide. True its sa,t ir considerably lather-
BUT by RESULTS alone and from tho sensational Interest 
caused at the Show, there i. Little doubt that, those who do not 

inspect the 'Mates Star are 
'Miming Radio'. "Boit Yet.' 

S S TA 

LOUD SPEAKEIVUNIT 

Your set is 

only as good 

as its 
speaker! 

,P-e• 
Sent attr.iret 
cash on le days 
appro. If your 
dealer cannot 
supply. 

4 coilo, double magnets, upper 
m adjustent for magnets. 

lower adjustment tor arma-
ture. Works on newly 
discovered principle. • 

THE SHAFTESBURY RADIO CO.. (Dept. W.W.I 184/189 
Shaftesbury Avenue. London. W.C.2. 

M.B.  

HIGH TENSION 
Why persist in constantly renewing your 11.T. 
Batteries when a complete set of SUPRECIS1ON 
Battery Eliminator components for A.C. Mains is 

obtainable for the moderate outlay of 

44'6 
Write to-day for new lists Nos. 928, 936, 93i. 
or, explaining with diagrams the construction of 
all Mains Units using valve or metal rectification. 
Phone: Clerkentoell 7216. Write, call or phone. 

F. C. HEAYDERD & CO., 
10, 11NSBUR Y ST REET, LONDON, E.C.2. 

Mention of 

TRANSMITTERS. 

MOTOR Generalors.-MortIcy 110v. to 1,000v. 80 
mat., M.L. 12v. to 500v. 20 unas; Jewell in-

struments, Uterine couples, 0-1 and 0-2 amps., D.C. 
0-75 m.a.; voltmeter, 0-15; Weston milliammeter, 0-
20; Everitt electrostatic voltmeter, 0-2,000, D.0.250: 
two Silvert own relays; Vibroplex key; grid leaks; 
Burndept condensers; first reasonable offers; all or 
ally can be sent for inspection to Messrs. Secretan, 
Barnes.-Palmer. G6TD, Meadowlea. Gobowen„ Salop. 

[6873 

A Metre Crystals; 171-; control 10 watts without 
'1 reaction on 42 or 21.-Smith, Bryn Rodyn, 

Colwyn Bay. 16900 

SLMPLE Resonating Quartz for Amateurs' Experi-
meets; approval.-Enquiries. BM/ELME. W.C.1. 

(6935 

8 

VALVES. 

P11.4, P.M.5X, 716 eneli; P.M.14, P.M.24, 104,  panew; 3 P.M ' .3s P.21.254, P.Y.51).E., 2 st., en 

tunable, 2/- each; 2 Nelson, 3 filament, 4v-Smith, 
12, Gladstone, Southport. [6973 

A MPLIFIER Valve.-11 you require power you can-
.- not do better than one of these:-
/?ILAMENT Win 6. plato volts 400 (maximum), 
1 grid bias 84 volts (approx.), impedance 800 
ohms., amplification factor 3.8, mutual gonfluntane,0 
4.35 ma/volts; price £5110; see article "The Wire-
less World," 24th July, 1929, then send to North 
London Valve Co., Ltd., 221k, Cazenove Rd., Stoke 
Newington, London. N.16. [6764 

1-%.E.P.240, 8/6; 1'.M.22 (Pentane), 18/6: both un-
used.-Webster, 96, Marshall Rd., Sheffield. 

16857 
VALVES.-L.S.5. 8I-; D.E.8. H.F. and LA."., Clear-
, tren, C.T.25, 4/-; B.T.H., B4, Cleartron C.T.25, 
2/6: Ediswan A.R., L.S.3..2/-• RSV, 1/6 each; 
witola loud-speaker, 14in. flair, 17/6.-11 obert.rin, 
Creagan. Argyll. [6866 

WIRE. 

WIRE of Every Si7.3 and Kind from The Beaver 
Eng. Co., 4, Upper Grosvenor Rd., Handsworth, 

Birmingham. 16897 

WIRE You Need.-D.s.c., d c.c., enamelled. Litz, 
TV resistance or bare, invariably best and cheapest. 

Ms1ROM M. A. Frost, 54, Clerkenwell Rd.. for any 
1 gauge or covering. (6963 

COMPONENTS, ETC., FOR SALE. 

6 00-OHMS. itzw,'»-BeZieneaia;Zil;'(127eirler 
[8306 METERS. Meters.- Milliamp. and ampmelers, re. 

calibrated and shunts provided, voltmeters fitted 
with resistances for higher ranges, semi meters for 
esumates.-Chester Bros.. 244, Dalston Lane. Loii542o4,01. 
E .8. 

QI,IGHTLY Used Pick-up. Celestion, 50/-: Philips, 
30 / .; RL. 30/-; Lennie, 20/•; G.E.C., 20/-1 P.I. 

tone arm, 20/-; Brown mocrophone amplifier for crystal 
set, 30». hlagnavox moving coil speaker, £5.-.1arnes 
Scutt and Co-, Radio Engineers, Dunfermline. [0321 

UTESTON Model 301, mill ia mmet era, ammeters, end 
YY soltineters, ranges I roar 15 ni lifer,, lis, 21/- each; 
Imitable 3-range instruments, In oak Case, frill., scale 
0.5 milliamps, and 12-240 volts, 45/.; bot-wire am-
meters. 0-1 amp., 41.; 0-0.5 nmp., 3/-; instrument 
repairs and alterations of every description; any item 
7 days approval against cash-The Vida Eleetrichl 
en.. 47. High St.. Battersea, 8.W.11. Establidwd 
1910. 16175 

OrENT AL Dividers, 10,000. 15.000. 20.000, 
25.000. and 30.000 ohms, 5 variable tappings; 

each.-Below. 
TPOT NT IA Dividers, heavy duty, wire wound. 

15.000 ohms, 7 tappings; 6/6.-Below. 
flONDENSERS, 2 mid., 2/6; 4 mid.. 4/6; guarau-
‘-/ teed; tested 500 volts.-Below. 
0110KES (L.F.).-Choke coils, excellent for smooth. 

Mg, up to 20 milliamps, 2/•; special heavy duty 
elinkes for 100 and 200 milliamps at 8/6 aod 18/. re-
spectively; any article on approval against cash.- 
lIuggins, Radio Engineer, Clacton-on-Sea. [5030 

DECOL:PLING Resistances Manufactured by Groves 
Brothers are speeified in " Wireless World" 

Circuits.-See adverts under Coils. 
TM.:COUPLING Resistances are Necessary to get the 
.25 full amplification from screened grid valves; see 
our adverts under Coils.--Groves Brothers, 

ECOUPU71(1 Resistances are Necessary in ell 
nereened grid receivers.-See Groves Brothers' 

adverts under Coils. 

DECOUPLING Resistances in the New Kilo-Maz 
Four and Foreign Listeners Four were manufaii. 

tnred by Groves Brothers. 

DECOUPLING Resistances.-Improred Constanton 
wire wound are 1/6. post free, from Grove, 

Brothers. [6577 

Write for de-
* ripti as 
leaflet 3 Of 

Clix 
21 Varieties 
for perfect 

contact 

The only panel Termin; 
entirely insulated whe 
connected or discoi 
nected. 

CLIX ALL-IN PLU! 
AND SOCK E, 

TER FyI NAL 

Entirely supersedes ti 
old type of panel te; 
minal. Shorts and burn, 
out valves are impossib: 
when it is used. 
Every plug is engrave 
for its particular usg 

also H.T.+ and G.B. 
plug-in sections vary 

size and safeguard yoS 

valves. 

Wherever a teem/na/ of ai 
sort is required, the Cfi 
Plug and Socket can 
util,sed. With it you iv 
obtain safer, speedier a 
better contact. 

QD. 

Price Complete. 

Panel Flex 
Portion 41. Pi 'lion 4d. 

LECTRO LINX, LTD. 
254, Vauxhall Bridge Road, SW.1. 

RED DIAMONDmii 
,e Pull & Push SWITCHES 

.1 positions. No shaking. Yerfeet contacts. 
Robust Construction. Definite 'or.' and 'or 

Large terminals for easy fitting. fly losered 
Pori, 

RD 39 Battery 1/3 118 
ttt Terminals, 

RD 38 Obuige Over . • 2/3 
(1 Terminals) 

RD 37 Three Point .. 1/9 
13 1,irrainals) 

Ebonite Bashes broil purnieviikent in stock, 
Of all Idgh class Rodio Dealers or Sole makers. 

Ilikatl MARK RI) 29 

▪ DIAMOND 
',RED DIAMOND> 

E FIGP 

" RED 

WALL PLUG 
.7. Solid Erroaae. Eighty FiniiElred. Panic 
r: Itlialation. Two ¡tee plugs, and sect, 
= so that it le impossible to Insert plu, 1 i 
E in reverse 
-21-. Or by Insured post 2/3. ; 

E Of oll Idyl, etas* Radio Dealers, or Sol., 
E Molars 

P. JEWEL PEN CO., Ltd., 
(Radio Dept. 44), 

E 21-22, fit. Sutton St..LONDOlt E.C.1 ri 

inn 

1930 EVERYMAN FOUR 
COMPLETE SET OF COILS 

5 - 
GROVES BROTHERS, 
ST. IVIAR•"S PLAC, SHREVI/SCURY. 

The Wireless World," when writing to advertisers, will ensure prompt attention. A5 
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Components, Etc., for Sale.—Contd. 

1.11 Output Means Fresh Goods; fresh goods are 
better; you can rely on fresh materials from 

plebs's. retail radio distributors with a wide market. 

,RIEFLY—here is our service. simple, straigntfor. 
ward, fair. A not-too-dull brochure, more fully 

crier°, will be sent to you, immediately, on re-
•st. 

TE Supply Practically all the Leading liner of 
Radio Apparatus at current list prices and make 
carriage charges, except on accumulators and 

Lenes and exceptionally bulky articles. 

r You Wish we will take in part. exchange any 
branded receiver, component or lond-simaker for 

ich you have no further use. providing such is, 
sonalsly modern and in workable condition. 

:0 Make Fair Offers we must sue the ins terial: • 
on receipt of a parcel, which must contain a lis, . 

contents and name of sender, we will send our 
which is as an allowance from an order fo. 

p requirements totalling not, less than twits, the 
iwonee—but, it is fair. In the unlikely event of 
agreement being readied, we will return your 

lerial carriage paid; yon need have little fear for 
returns in this resnect hare always been below 

, tier cent. We cannot execute part exchasir 
ers of less than 10f. net cash raise that is, after 
t exchange allowance lias been eledurted. 

1.11.1 Above Terms Exist that. fair offers may be an 
economical potsibility, and a sound standard : 

intained; particular points of questions arc 
cd in a little folder. " The his and Outs of the 
Cs and Ins"; a copy post free on request. 

PPI.F.BY'S. specialists in distribution lie mail and 
the originators of limbo part et:eh:due, No. Forty 

r in Chapel St... Marylebone. London. NAÉ1 
,tion opposite. Edgware Rel., Metropolitan Railway). 

[0316 

EI.T.IING-LEE Panel Fittings are designed to give 
. an expert finish to any homeconstrmsted self 
alomes post free. Belling and Lee, Ltd., Queensway 
rks Ponders End Middlesex. [0018 

ENI:INE Western Electric' 2-valve Amplifiers, all 
complete. ready for working, less valves, each 

»lifter contains 3 transformers worth £3 each. one 
which is tapped with volume control switch oil 
el; now is your eleatice; £1 each, ea rriage paid.-
:hes and Sons, 149, ChepstOw Rd., Newport, Mon. 

16827 

3/ a.-120-volt 11.T. accumulators, compact, peri-
1, able, guaranteed 12 months; agents 

Lend —Pearson, 29, Midland Rd., Winton, Bonnie-. 
(6825 

f.ISTIN Power Transformers and Chokes Command 
Stiecess in any l-2 iminator: fully guaranteed: 

.3 and it.T.4. 16)-: 11.T. I. 17/-; A.3, 12/•: A.4, 
multiple outputs supplied.—Austin Mills. St. 

ins Av., Heaton Chapel. Stockport. [6823 

,000 Worth of Radio Bargains; send stamp for 
200 page, fully illuistrated catalogue; components, 
kits; all at bargain priees.—Citiversal, 20, Vie-
Rd., Peckham. S.E.15. [6892 

RPLITS.-0e.copliniie 0.0005 eq. law geared variable -
with dial, 616; Bolton 0.0005 8.L.F., 3!-•, netes 
dial. 2ç; P.M 256, new. 10 6: IlESA, 3f6: 

11.610. 36; Philips A409, 2;6; 30:- hit, post tree: 
am freenuoilator. C. 1.6. as new, 10/6, end carriage. 
Hyland Rel., lirelitivtote, Birmingham. [6893 

E RADIO EXCHANGE, Treville St., Plymouth.— 
Your old set, linicIfiefsker or accessories, taken in 
exchange for new. [6901 

fl'ERIMENTER'S Surphis.—Wave trap, volt end 
uniiiii4er, tuner, venialile and fixed condensers, 
lies, tninsformers, etc.; cheap; ',lid damp fm. 

Illingworth, 19, Chureh Green, Bridlington. [6902 

RRANTI Trickle Battery Charger, new; 30!-, cost 
651-; approval.—Lambie, 161, Bedford St., Liver. 

[6904 

a Sale, new and slightly used wireless components. 
—1 Woodrolte piek-un, £2; 1 Tannic piek-up, 
l'air Ferranti tiolepull transformers, A.P.6C. 

0.P.30, 304; 1 ILK. 6 volt speaker, with 20-1 
former. £5; 1 3fagnavox speaker unit. MY.; 
1'. generator, 400 volt 250 milliamps output, £5; 

314•31ichael Imperial transforinem, £1 1 set 
se superhet fistornerds, £1; 4 matclies1 
t.7 valves, 15/- call; 3 matched Milliard 1).0.20 
I. 181. each; 6 L.S.5.1 valves, 15/. each.—Thomp-
Mill Bd., Clare, Suffolk. [6906 

antous 
the linen 
double daaphragrn 
speaker 

Model Ui 4 
£5 5 0 

does the 
"Breakaway" 
says 
" Popular 
Wireless" 

Components, Etc., for Sale.—Contd. 
Q en P:Es Kr) Grid IT.F. Unit, a ill, °smut SAL nth, 
kJ (2 volt), IlInV, sVitlt finest components (lt.I., 5B, 
COIVerll 112It dual coil), in Louie made cabinet; £2110-
-Blood, 75, Levington Ed., Ipswich. [6905 

PYE Chokes, Ferranti meter, 3-range, 0am-so' sound 
hog, 50/-; Lewes's 5.D. aerial and 11.F. trans-

former', Listen 4 mfd., 1,000v., 61.; 0.0005 J.11. R.I. 
Multi labium% 3 hydni 2 infd., salves; stamp ¡or 
prices and list.—Anderson, 43, Corse Av., Stretiord, 
Manchester. (6910 

and Wireless, new and seconi1-1[16,19n18° ; 
 E;write and let us quote your requirements, quality 

with cheapness.—J.M. Supplies, 570, Woolwich Rd., 
13.E.7. 

LODESTONES, complete set of best parts as specified, 
exclusive M/A meter; £6/10.—Box 3627, sito The 

Wireless It odd. (6886 

ASit!;-: Surplus Components.—Valves (2-volt), 
iiondensers (fixed and variable), rheostats, 100 yds. 

27/42 Lite, lila. Paxeilin limners, L.P. chokes und 
transfoinicrs, coil holders, ebonite sheet, et,.,, etc.; call 
only after 7 o'clock.-- Mascot," 331, King St., Ham-
mersmith, W.6. [6848 

1%, ULLA RD S.G.P. Panel, 2/9; 2 J.B. condensers and 
-LT-a• drum dials, 30/- pair; Bebe Cyldon), 6/-; switch 
1'1.101. 9s1.; 2-6 pin bases (Colverm, 31- pair; 1 valve 
heiliter, 1,-; brackets, 6.1.; metal screen (Eulverul. 4/ 6; 
0.01 condenser. 2/-; Aerial coil, long wave (Lewcos), 
5/-.• aerial coil (Lewcos) B.B.C., 5;-• ILK unit for 
S.C. valve (best components), £3; 1 P.M.5X, 4i-; Cli-
max transe aerial, B.13.C., and long, 15/-; .1.13.8. L.P. 
condenser, 0.0005, 7/..—Tod, 1, Northfield ltd., [161.8i i4ni-
burgh. 

1711 XPERIMENTEWS Stirplus.—Moving coil speakers. 
J-i complete, 6-volt field, 35/-; condensers, 10 mid., 
4/ si; 22 runt., 1/5; 4 variable 0.0003, 2,6; transformer, 
suit %5 cstinghouse recliner and 200 volt mains, 5 /-: 
Lisien pick-up, 5,'-; 3 2-volt valves, 3/6 each; L.F. 
transformer, 2:6; 75 0.250 piug-in coils, 1,6 each; 
1 S.G. 6-volt ildiswan valve, 5,-.—(.42RFM, 7, Broom-
grove Rd., Sheffield. [0850 

flOssOR. Jae. Transformer. 10/-; pair Cossor long 
V wave coils, 7/-; 0.0005 Utilty condenser, 4/6; 
2 Ormond 0.0005 S: L.F., no dials, 2/6 each—Box 

E have recently had two of 3585, cjo The IVireless World. W 
[6854 

the chassis models on test. 

and can say right away 

that we consider the results im-

pressive. The design of the " Air 

Chrome" is a complete break— 
away from the conventional. 
There is no suspicion of drumlin mess. 

Indeed, the response is distinctly 

clean cut, although it must be 

mentioned that there is ample con-

tinuance. In fact in this regard the 

"Air Chrome" has qualities that 

have hitherto been almost pecu— 
liar to the moving coil class. 
Bass notes come through excellently, 

while the harmonic range is so well 

embraced that high notes retain 

their individuality. Speech is crisp 

and natural. 

("Popular Wireless," 
Oct. 19th 1929.) 

Chassis Prices: 
Type L x ro" x 31 42/— 
Type K 24" x 24" X 51" 52/... 
Type F r8" x 23' x 31." 84/— 
Type J 24' x 24" 64" 105/— 

In attractive Cabinets from 
£3 19 6 

A IR CHROME .SPEAKER 

British Patent N O. 295,625. 

Ultra Electric Limited, 661-663, 
Harrow Road, N.W.zo. 
Telephone: Willesden 16x6-7. 

0.P.36.C;' 1 .DE.5186, 41,-239, Beaconsfield Rd., South-
14/-; Climax double chokes. 4/6; D.10.5As, 

all. 16861 

PRIVATE Advertiser has Quantity Wireless Goods 
Taken Against Debt; all brand new and unopened; 

vend for list.—Box 3624, visa The Wireless II. ortl6d8.90 

W ESTERN Electric Microphone (cost £5), £1; A 
nielal reflector, 12/6; NI ul lard transformer, 10 /- ; 

and other components, cheap; send stamp for lull list.— 
Box 3621, cio The Wireless World. 

1 Igrailie, 1 Silverfown LE. transformer, 5/- tea68c7h 
Burntle :3 pt and pick-up, 101.; also quantity valves, coils 

"(TOUR Old Components Taken in Part Payment 
lor Latest Type; see our advert, in column 

Rreeivers for Sale.—Scientific Development Co., 51, 
Pish idea I e, Preston. (0228 

Moving Coil, 6v., with new trickle 
JXL charger. Forfield, 200-240v., £4/12/6; Ferranti, 
0-250v., 0-10v.. 0-103 nsa,. portable meter, £2; Cres-
cent multi range moving coil meter, new, 25/-; many 
ether parts; state wants.—Coppin, Sylva Court, Putney 
Heath. (6928 

G.E.C. LA...a, 2-1, 4-1, 716 each; Igranie, type J, 
3-1, fits; Cridon Belie, 3i-; Dubilier K.C. drum 

dial, 0.0005, 7:6; Polar Voleeni reaction, 0.0001, 2/6; 
(Jambi-di nentroternia, 1/3; jn M.3ru, 5/- etteli; sil guar-
anteed; others, shite wants.—Z., 6, Ospringe Rd, E.W.5. 

[6954 rxi,,,RimENTEns, Surphis.-2 0.0005 FI.L.F. now 
-11-a suction all brass condensers. 0.0001 titureind 
midget, 1 nullifier combined R.C.C. unit aiM valve 
holder. 1 A.F.4 transformer, 1 Cossor 210R.C., 1 Mal-
lard P.M.2; the lot, 451,-2. killastone lid., Peuelletein, 
Safford. • [6951 

yALVE Tester. Ferranti, 500 volt type, cost £8115, 
as new, £5/10, used only few tests; output trans-

former 0.P.11.4, new, 1416; also 3-range Ferranti 
nertable instrurnent.—linzeldine, 73, Moss St., Roch-
dale. [6 950 

ris new, Ormond 0.0005 vur.,39/5-0; 
Lisese 2 mid., concletr<er, 1!6; Watniel T-t-I,. choke, 

34; lialaine condenser, 11.; T. rand 
mum', 1/6; aerial-earth switeh, 1:-; push-pull wainent 
swath. D.; dead beat pm.ket voltmeter, double reading, 
2;6; 0.0003 variable cendsnser, with 4in. dial, 2/6; 
0.0003 fixed emulenser. with insulated grid leak clips. 
1/2; Brown duplex LS., in cok, type V12, used for 
demonstration twice, ¿6/10; approval against Crush or 
e.o.d.—Urienr, 68, Green Iituie, Ilford, Essex. 16948 

xOpeliokes, m polished oak boxes, for general and 
e rimenti t1 purposes, heavy rarrent capacity 

windings, Stalloy cores; 10/6 each.—Below. 

.1,. Tram,formers, ratio 314 to 1, similar to :Move 
chokes: 136 each: post on each 6d. extra, or 

c.o.d.—Frank Moore, '7, Iteadstone ltd., liarnos'.' [6944 

OALTON.STEIVART, engineer!. H.F. clooke„• 21. 
V post free.-213, St. Enoch Sq., Glasgow 16931 

t59 Advertisements for " The Wireless World " are only accepted from firms we believe ¿o be thoroughly reliatle. 



34 ADVERTISEMENTS. THE WIRELESS WORLD OCTOBER 30TH, 1929. 

\\"\9111/11/f 
Components, Etc., for Sale.—Contd. 

EE i.katrai ENTER% ns Suria.—Coils, Conex 6-pin 
aerial :old 11.F. trausforruer (;,lit primary), With 

bases, Goinleicll Si, 111, Lewcos 25, 35, 60, Igranio 50, 
75, 100, 200, 250; variable coil holders, 2-way vernier, 
3-way Sterling, 1 vernier, and 1 sin vernier' condensers, 
fixed, Edison Bell 0.0001, 0.0003, 0.002, Dabilier 
0.001, 0.004, McMichael (clip in( 0.001, 0.002, 0.004, 
0.01, T.O.C. 0.01, 0.125, Llydra 0.01,• comb: bl users, vari-
able, Cyldon dual 0.0005, 0.E 0 .0. .0003; rheostats, 
Erics-son 2-rango 15/60 ohms, Palar 15, Lamplinigh 6, 
Ormond 15; transformers, Mareoniphono Ideal 2.7-1, 
Igranie 5-1, R.I. permanent detector, R.I. Varley bi-
duplex resistance, 20,000 ohms, wire wound with base, 
McMichael H.F. chokes, Igranie. variable grid leak, 
I sat-at-livid: (Dubilier), Cosmos R.C. coupling, Lissen 
mish-pull switches, series parallel and D.P.D.T., Edison 
Boll jaiiks, 5-point and 2-point, Lissen gramophone pick-
up, panel on-ott switch, Benjamin anti mierophonie 
valve holder, ammeter 10-0-10 moving coil, Sterling 
telephones (tags Missing), Amplion loud-speaker (horn 
type); several of each of above items, many new, all 
serviceable; any item offered. at or near half price; 
postago 2d. per article; c.o.d. or deposit.-Eastwood, 
Lephaut Rectory, Dise, Norfolk. [6940 

MEW Everyman Four Drum Dials, escutcheons, coils. 
-LI cabinets (Pares). (6790a 

RADIO HOUSE, HUDDERSFIELD (8th winner). 

E NLIGHTENS 
LISTENERS' 

wee. INQUISITIVENESS. 

theiiir worth A BSOLUTELY . B RINIFUL 
INFORMATION 

LISTED. 

IMPA-TIENT, 

TOLERATING 

IJEARN1NG for Guide. After ordering from this 
-I- list Littlehampton customer sent unsolicited testi-
monial, " Your Firm is 'streets ' ahead of some of 
he London houses for businesis." This unsulieited 
reputation we endeavour to uphold. 

WIRE LESS 

/NTEREST 

. REJUVENATES 

E VERYBODY. 
L1KliWISE 

E NJOYMENT 
SECURABLE 

crritucocallo with Competition. so why not submit 
similarly composed advertisement, using the words 

Reliability Wireless Guide," so as to encourage 
readers to apply for this list. Weekly change of matter 
desired; a 100-volt HT. battery for each effort pub-
lished, and useful consolation prizes given. 

G " 

WE'S 

NIAMITED 

INFORMATION, 

DEr INITELY 
T,s NCOURAGES Recommendation, so send for a Guide 

at Olkee. which will be sent post free by J. H. 
Taylor and Co., 15, Radio House, 1Vacauley St., Hud-
dersfield, to whom competition efforts should be sub-
mitted. indicating also if name and address publish-
able ii successful. (Only 23 alternative words m-
ooned, Radio House. Huddersfield. remaining.) Prize 
winner from Doncaster. [6957 

WEIIR ANTI A.F.3, 15/-; R.I. Tara), super atmig1t 
liue LE. transformer, 12/6; Edison R.C.O. unit, 

3/61 Cosmos R.C.C. unit, 4/6; retroactivo tuner (2. 
range), 7/6; Listen coil holder, 2/6,- all peefect and 
practically new.-0. Gray, Grate Farm, Rchiington. 
.Kendal. [6938 

pAREX Bakelite Drum Dials and Escutcheons. 

Have you learnt how a Standard Permanent Wet 
H.T. Battery can save you pounds ? It gires a 
full-bodied flow of current that lasts for an 
amazing period-12 months or more, because this 
wonder battery is self-regenerative. THEN— 
YOU CAN RECHARGE IT simply, easily and at 
low cost at home with the new 
Cartridge Sacs (Sac, Zinc and 
Insulation in one). Just slip 
cartridge into jar, add fluid, 
press home cork—that's all! 
The battery 
will then 
register its 
original vol-
tage. Think 
what this 
means to you l 

CABINETS. 
In Oak or Ma-
hogany, shopld u-

xhIohs ttfor/docket plied to by re 
batteries.Weli 'term Curry's 
designed and Mare,. and all 
finished to take any number of cells 'ladle Dealers 
and also forms stand for set. Oak heed ree».. 
from £2.9.6. Mahogany from £3.0.0. • 

Purchase it ready tor use, nut add chemical. Lasts for 12 mouths 
(approx.). Recharge at home. 

SPECIAL OFFER. No. 3 Cartridge Model Bat-
tery, 96 volts ((6 mil lia mps capacity). Comprises 
Iwo trays of 32 cells each, with lid and necessary 
electrolyte chemical. Cash £2.13.10, or 9/5 clown 
and 5 monthly payments of 9/5. 

The Standard Wet Battery Company 
(Dept. W.W.), 184/188, SHAFTESBURY 

AVENUE, LONDON, W.C.2. 

11.8.1.1 

Price 

With 
front 
baffle 

F. 

doom over 
of set and 
- 7.1O 

MAHOGANY 

RADIO 
GRAMOPHONE 

CABINET. 
Hand French polished, satin finish 

Will take gramophone, any set 
up to 22"x 10"x 16", and loud-
speaker and battery compart-
ment 18" high, 22 wide and 
16" deep. 

Deliver free England and Wales. 
Scotland 2/6.1ra. 

Crete 7/ti extra. returnable. 

DiGgy, 9, The Oval, 

Hackney Rd., London, E.2. Bishoe'Pschir 11458 

giNTE COO 

UPRIGHT or flat mounting in 
moulded Bakelite case with 

grid leak clips arranged for either 
series or parallel connection. Every 
one subjected to breakdown test 
of 700 volts. .00005 to .00a, zi-; 
.0o3 to .006, 1/6; 007 to .01, 2'15 

GRAHAM 
FARISH 

BROMLEY KENT 

pAREx> 

Bakelite Drum Dials 
with 

Escutcheons 
for 

W.W . Receivers 
(Supplied by return). 

.1E -11) 5/6 
complete. 

New Everyman 4 
W.W. Record 3 
New Kilo-fl/lag 4 

METAL CAB INETS AS SPEC IFIED 
II iglily polished nod matt].'mewl...it-I 

linimlied OAK BASE and in,.idv erren, for 5o/ 
S. U. valve,,,,mplute  

COILS for above (as specified).   set 45 - 
EVERYMAN 4 2 6 extra. 

Screened Grid VALVE HOLDERS. each, 2, - 

Ordcr (fired from : 
E. PAROUSSI, 

10, Featherstone Bui:dings, High Holborn, W.C.1. 
pARER Metal Cabinets, coils, etc. See advertisement. 

[6970 'Phone: Chancery 7010. 

RADIOCRAPII, Ltd.-W.W. coils, Record 44/- 
now Kilo-rnag lour, 40/-; SG, regional, 37/6 

foreign listeners four. 50/- set; Europa portable, 21/-
Europa 111, 18/6; S.C. Multi-valve portable, 22/6 
new Everyman four, 60/-. 

1)ADIOGIIAPII, Ltd.-Litz wire. 9/40, 1/6; 27/42. 
-IA, 2/6 dozen yards; Redfern's deep ribbed or Becol 
tube. 54. per inch; slotting, 16 extra. 

ATHOGRAPH. Ltd.-W.W. cabinets, 4 compar1-
11, ',vents. 44/6; 2 compartment. 38 / 6 ; crackle 
cnainel and oak finish.-Station Rd., Handsworth. Bir-
mingham. [6965 

BONA FIDE TRADERS' GUIDE. 

Send for our comprehensive Iliustrated List. 

QUICK SERVICE. QUICK SERVICE. 

THE QUALITY HOUSE. 
PERSEUS leIFO. CO., LTD. (Dept. W,W.) ! 

BRANSTONE RD., BURTON-ON-TRENT 

Mention ol "The Wireless World," when writing to advertisers, will ensure prompt attention. 
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Components, Etc., tor Sale.—Contd. 
N1I)vNE Parts for Sale, valves and other com-
ponents; chenp.-Fh-liburit, Silsden, Keighlev. 

(6925 
)20 Components, A.F.5. 15 /-; Hegra balanced 

armature, 10/6; Tallisman roil . 3:9; all little 
t; give 10 8 for good P.M.14.• Box 3647, co The 
elm World. [6962 

MISCELLANEOUS. 
OTT SESSIONS and Co., Great Britain's radio 
doctors, officially approved as wireless repairer 

Radio Society cf Great, Britain and Wireless League; 
. sets of every type repaired, rebuilt, modernised; 
:I eel, for immesliate quotatism. 
>Err SESSIONS and Co. New sets constructed wilds 
your or our components, guaranteed finest work-

Iship, we specialise in " TI je Wireless World " cir-
la; remember, we have satisfied customers through-
the British Isles: Bristol, Gloucester, Weston, 

triton; send name, address and slate and our Bristol 
texeniative will call; it winter comes now is the 
e for overhauls.-Tel. : Tudor 5326. 1, Castle 
race. :Roswell Hill. London, N.10. (0262 

ÀSY Payments.-We supply, by easy payments, 
components, accessories, and sets any make; 10% 

▪ hislanee spread over 10 niontle.-Send list of 
iirements to London Radio supply Co., 11, Oat 

London, E.C.2. [0097 

'ETERS. Meters.-Milliamp. and tuurnseters 
ealibrated and :-)ninte provided; voltmeters fitted 
resistances for higher ranges; trend meters for 

thates.-Chester Bros., 244, lhilston Lane, London, 
[5290 

I.EXANDER BLACK, the original wireless doctor, 
will call (London and Home Counties) and cure 

✓ set; sets installed, maintained, and brought up 
date; complete satisfaction or no charge; gramo-
ne pickups, H.T. eliminators, anti Webson moving 
speakers demonstrated by appointment; purity re-

duction specialist. -2a, Woodville Grove, N.16. 
the 5105 or Clissold 3687. [0277 

TIRELESS Notes-A monthly series of informs. 
, lion for all those who want the very best in 
doss or gramophone reproduetion: frank criticism 
receivers and components; immediate postal help 
: sulviee in all difficulties; something new and 
:itui; you tunsit hate it if you %mitt to know the 
b,- l'ail particulars free from Ernest H. Robin. 
Langmead, pirbright, Woking. Surrey. [6144 

AB1NF.T and Table Legs, twist and carved, mould-
ings, plywood, planned mahogany and oak boards.-

Irwell and Co., 233. Old St., London, E.C.1. [6491 

NMNEERS.-Important Notice. Results now to 
hand show that 86Z of one candidates pass their 

ins. at the first attempt, a remarkable record un 
rae tren  by any ot her organisatii n and showing why 
ran guarantee " No pans-no tee." If 86 out of 
ry 100 ordinary men can succeed, why should you 
isin in the ranks? Now is the time to " get busy" 
: investigate. Our handlionk. " Engineering Oppor-
ities," explains the most • simple end successful 
te -study methods of passing A.M 1.Meyh.E.. A.M.I. 
. A.M.F A.E, A.111.1.Stru.1.1e.. A.M.I.E.E., (L 

E P.O., )1eiji:, etc., exams. The hook outlines 
a-ses in all branches of Civil, Meets., Elec., motor 
Wireless Engineering, and includes a brilliant fore-
t by Prof. A. M. Low, ir, which he shows clearly 
chances you are missing Send for this free hand-
k 1111W (state subject or roam.).--British Institute of 
illriering Technology, 87, Shakespeare House, 29-
Oxford St.. lioncloti, W... 16589 

ICroxExTrÁL Horns for Cabinet Gramophones and 
Wireless, metal and weed; list.-hfaddison. 1. 

•pel St., Maryiebone, (6143s 

)11 Labels for Accurately Recording Stations Heard; 
1/2 per 50 patket.-Craven, 14, Brook Av. 

•nbley. r689g 
MTR Old Apparatus Taken in Part Payment 
for Latest Type see our advert.. in column 

rivers for Sale.--Selentific Development Co., 51. 
rergate. Preston. (0229 

PATENTS. 
Radio or Gramophone Mannfartnrers.--Tise pro-
prietors of British Patent Specifieation No. 312,130 
'roved Electrical Gramophone Pick-up) invite en-
es with view to sale or tnanufaciure under licence.-
3578, c/o Tire Wireless World. [6853 

PATENT AGENTS. 
.TENTS and Trade Marks, British and foreign.-
nee and Co. H. T. P. Gee. Member R.S.G.B. and 

51-52, Chancery Lane, London, W.C.2. 
ne: Holborn 1525. (0001 

'NO'S PATENT AGENCY, Ltd.. 146a, Queen Vic-
toria St., E.C.4.- Free advice and handbook I'M 
Bing inventions and regi•tering trade marks hy 
tared agent with 43 years' experience. [0002 

REPAIRS. 
'ELVE Months' Guarantee Accompanies all our 
Repairs; any make of L.E. tnui,former. head-
es, or lotul-epeaker repaired and desparsilsed within 
sours; 41- post free; slois't sli,ard if burnt out; 
i to trade.-Transformer Repair Co. (Dept W), 
High St., Colliers Wood, S.W.19. [0011 

.61 Advertisements for " The Wireless World " 

Repairs.—Contd. 

SCOTT SESSIONS rind Co., Great Britain's  nadfcdoctors; read advertisement under Miscellaneous 

*Îe INGSTON-ON-THIMES.-2/- per bobbin lend-

s cohnutt. [0263 

speakers; phones f*r earpieee; transformers 4,-• 

, \ ertarunteed.-Minter. 156, Cambridge Rd. 

k , -DEPAitts Returned . Post Free, and to ensure satis-
-I-tb faction wind remittance after approval of same. 
-Leeds Wireless Repair Service. 

\‘ Orr/SPEAK ER S. headphones, rewound to any 

• PROV. PAT. Nos. 37475/28 and 3747648. 

NOW FITTED 
WITH THIS NEW 

DRUM DIAL 
OUR popular "Mite" Condenser 

is made doubly attractive by 
the incorporation of this smart 
1)rum I)ial. The design is entirely 
new and evoked a considerable 
amount of interest at the Radio 
Show. As will be gathered from 
the illustration, readings are con-
siderably simplified; they appea r 
through the small aperture in the 
centre, giving an effect that is 
pleasing as well as beneficial when 
tuning. Note also the size of the 
Dial compared with that of the 
Condenser, which is itself a diminu-
tive component. Constructors of 
portable receivers, particularly 
when incorporating a horizontal 
panel, will save valuable space by 
including this Guaranteed "Utility 
Component. 

Supplied for 
RIGHT or LEFT 
HAND Operation 

State which arrangement is required 
when ordering. 

1 
C at. No. 
W.201 
W.202 
W.203 

PRICES: 

Can. 
-0005 
.0003 
*0002 

1590d 

resistance and remagnetised, 3/.; transformers 
reuound, 41.; 1111. Snots, Triotrons, and 4-pole units, 
416; work gruaranleed. --Leeds Wireless Repair Service, 
5, Boston Place. linen Ifni.. feeds. (6830 

RARA N TEED Repairs by Experts, loud-speakers, 
headphones, cone units, pick-ups, any type, re-

wound, rernagnetised and adiusted; post free. 4/-; 
transformers from 4/-.-Howell, 42, Fotheringham Rd., 
Enfield, Middlesex. (6917 

WANTED.  
evz Pattern Large Binocular Microseope.-Deserip-
V tion and makers name to Stephenson, 32. Totten-
hall Rd., Wolverhampton. f6821 

9110 Ilannfinsturers, Shippers and Fuetors.-Wanted 
ont-r,f-date, dexl and surplus radio components oà 

sets, largo in iinial; quantities; prices must tni keen,• 
cash maitism.-Box 3623, I.: 0 The Wireless World. [6891 

MTANTED, Mallard Five Portable components.- 
W.13. Shepherd. 126, Uxbridge Rd., West Ealing, 

19ft EST Pricer Given for New or Second-band Copies 
11awkliend and Dowsetts Book for Wireleen 

T.ilegraphists " (1925 Erlition).-Wireless 21, 
Manor Gardens, 11silloway, N.7. 68715, 
UTANTER cheap 1-valse amplifier.-Gibson, 65. St. 
vv lieorge's Rd., Regents Park. [6874 
'VERRANTI Moving Coil Voltmeter, output choke. 

-53, Toston Drive, Wollaton Park, Nottingham. 

OL C. DIN ENon oen tial¡Turro, mouth 2ft. sq., " (n6'9i rle5 - 
Fless World" specification: details and price.-
17, Needham Av., Chorltorceum-Hardy. (6 

 924All-power Supply Unit, model 
D.C.1A. 200-250 volts. or Marconi D.C.2 H.T. 

unit.-Box 3645. elo The Wireless World. 

M AZDA P650 Valve, also gramephone pick-up.- ..Spencer, Boto)idr's Corner, Sevenoake. [166996505 

S1.1. of Parts for " Wireless World" hfoving Coil, 
5.32in gap, 220 volts D.C., must be perfect.-

Particulars and price to T. Hammonds, 1, n Stratford 3 
St., Nueaton. 

W A NTED, output choke (2). 2mtd. eondensers; 
eheap.-J. Harmer, Hollington. Hastings. (6949 

W ANTED, MI.. anode converter, B or BX, or rotary 
transformer B. reasonable: sell Aneloy 412 H.F., 
P, 312 each-Bed, 25, Lilymead Av., Knowle, 

Bristol. (6937 

AGENCIES. 
A GENTS Wanted Ideal H.T. Accumulators, 60 volt 
-rx 32/, 120 volt 58/6; good terma-Pearson, 28, 
Midland Rd., Bournemouth. [6414 

GREATREX and Co.. 184, Regent St., Lon-
AA/ don. 'Phone; Gerrard 6268 (known for Atlas 
Battery Eliminators). are distributors of a fine 
British portable; 16 stations, £15,'16. [6754 
A CENTS Wanted, spare time, wireless experience, to 

demo:1st rate and sell the world's best and 
cheapest 3-valve set.-111ag-Radio 112. Warstone Lane, 
Birmingham. (1667 

EXCHANGE. 
TOUR rued Components Part Exchange for New.-

Scott. 10. FAst Parade. Ilkley. (6694 

EXCIIANGE Baker's Selhurst Moving Coil Loud-
speaker for Valley Charger, or set £2/10.-E. 

Gazzard. 7, )'old's Crescent, Abbey Lane, Woodseats, 
Sheffield. (6868 

W ANTED. S.G.P. Master Three, complete 
with valve,, lest teries, loud-speaker, etc., or shni-

Price. tar; offered in exchange billiard table top with ply-
11/8 wood eover, balls, 6 cues, rest, marking board, in good 
11/- condition.-Dur t na II, 174, Cranford Lane, Ileston, 
10/13 Middlesex. [6872 

M AINS, resistances, chokes, condensen for wireless 
parts, or sell; offers, stamp list.- Murphy, 15, 

West Stewart St., Greenock. (6971 

'VINE Horizontal 211.p. Crossley Petrol Engine, 
nets, ideal engine for charging plant; bargain, .£12; 

take half value late wireless goods, pentode valves, pick. 
up. Blue Spot moving coil loud-speaker. etc.-Pearson, 
29. Midland Rd., Winton, Bournemouth. [6941 

-Et men Speaker, 6v. field; wanted, high pressure volt. 
I.:4 meter, LE. MIA°, Kit-Set components.-28, Addis-
combe Av., Addiscombe, Croydon. [6932 

MIXCHANGE new Exide H.T. Charger. 110v., 50 
-1.là periods, :tint rash for combined HI'. and L.T. 
ditto, sense rating.- 2. Galloway Rd., W.12. [6913 

, VOGEL Old Apparatus Taken in Part Paymept tor 
J. Latest Type; see our advert. In column itetleivers 
for Sele.-Scientifir. Development Co.. 51, Fishes,..;ute, 
Preston. '[0230 

accepted from firms we believe to be thoroughly reliable. 

A great number of Wireless Dealers 
now stock the above new Co noonents 
along with "Utility" various Switches, 
Micro Dials and Condensers. Better 
value is impossible. Call and inspect 
at your Dealer's and write to-day hr 
fully illustrated List. 

WILKINS iiWR IGHT UT. 
HOLYHEAteRl? Sirtiltii, BIRMINGHAM 
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"R tclio-Legs" converts any set or tab' 
gramophone — no matter what size — in a 
second or two, into a pedestal model. Firm 
as a rock. Beautiful finish—oak or mahogany. 

Obtainable from your dealer. 

_idereit,,,orwt of I', u„ i L., Ltd., . 

PRICE REDUCTION 
OF THE MULTI-RANGE 
DIX-ONEMETER 
The extensive sale and increased use has 
enabled a reduced price to be offered below 
the already exceptionally low price. 

DIX.ONEMETERS are now 
301- only, a remarkably small 
price for a meter worth £10 in 

comparison w:th others. 

Latest Model. To 1st Grade Brit. 
Eng. Standard. Mirror Double 
cale. Moulded Base. The finest 

Precision M.ilti-measurin., instru-
ment is the DIX-ONEMETER. 
the acknowledged Radio standard 
oeloved by Expert and Amateur. 
Imitations of its Bakelite case and 
mirror scale are inferior. They 
lack th c 50 Multiplier Ranges. the 
Precision, the Duplex ScaleeKnife-

Edge Needle Accurate Bearings and High Figure of 
Merit. Remember that the DIX-ONEMETER 
is as nearly electro -static in its tiny load and can 
be used at 2,500 ohms per volt. On 100 volts the 
high value of 250,000 ohms can be used. Micro-
Amps., Milli-Amps.. and Amps. to 20A. Milli-
Volts and Volts to 2.000V. Resistances from 50 
ohms to 50 million ohms. All these are measured 
with ease on the versatile and finely made 
DIX-ONEMETER. 

DIX-ONEMETER 50/- ONLY 
Range Multipliers 6/6 each 

Electrical and Radio Test Booklet Free 

ELECTRADIX RADIOS 
Apparat.us Depot 

218, Upper Thames Street, E.C.4. 
City 0191. 

folds 
Up 

like 
this 

SEND TO-DAY 
FOR OUR FREE 

88-PAGE 
BOOKLET 

"SOUND ADVICE' 

" THE MUSIC 
LOVER'S 
CHOICE" 

Radio - gramophone and 
speech reproduce: with 
enlacing and uncanny 
realism. The most efficient 
speaker money can buy. 

BAKERS .sethwtet• 
cum o RADIO_ 

Offices: 89, Selhurst Rd. 
S. Norwood, S.E.25. 

Works: 42. Cherry 
Orchard Rd., E. Croydon 

rt St0G-13. 

56 

Witt. sAve "ffl1.3 N1.01•Ies: yeti 
At4u sa A 

site"- E1OR'' • E Of 
set) 36. see ? s t. REA of von IuRes wiu tdecue fEtt 

/40 ePogle Aseei pietS 
c• iNe Reno NG1Ne e ses 

IrerIVicet £11,01.1 sy Nu: .04s. carkloue_ 
- ,/0 et, tyr e. se GI fNo /gem /es. 

v4Vrte) otRe eels°  ,Ntii‘ .4u No e N re sEuf I 

CHAS. A. OSBORN (Dept. W.W.). 
The Regent Works, Arlington Street, London, N.I. 
refrphont: oo, Oteo to 7.30 p.m. ' Saturdsy 4.30 y.o,. 
And st 21, ESSEX ROAD, ISLINGTON, 5.1. One» n un1 

Clerkeomell 0034. lips,. CATUR DA Ys. 

EXTENDED PAYMENTS. 

DEFERRED Payment Radio; instalments for a 
-IL/ thing radio over £5: absolute privacy.-Write, 
Walincok, E.C.4. Phone: Mansion House 4831. [61 

SITUATIONS VACANT. 

VV IRELESS Operating Appointments Asear 
short qualifying course, day, evening; lees p 

able after appointment for boarding students; Mo 
classes.-Manager. Wireless school. 21. Manor Gant 
London. N.7. Archway 3694. 162 

VOUTI18 Required for Wiring and Assembling; 
\dolts experience preferred, lint not essential.-. 

ply Eastern Wireless Cu.. Ltd., Culliugwerel lid. l• 
1011, Surtir. 16 

TESTERS and Finishers Required by Portable . 
Mannfacturers in N.W. London district, excel, 

wages for first class men with eredentials.-Write 7 
103, i• Parr, 121, Ritiuswity, W.C.2. (61 

W I, ET.T.:SS Eleetrieims, experienced with pr 
,fflu diti,ation tor talking pictures, good uoPortlit 

for rigid in en.-Apply World \Vide Talking Pietn 
8.:New Cumpton St., W.C.2. [6! 

T ARGE Radio Firm Require Representatives to 'P 
Chaege Sales Delivery Vans in following cents.. 

York, Carlisle, Sheffield and Chester. Applicants In 
have practical knowledge ni wireless and some selling, 
Perience: must, alao be prepared to resiiie brait 
Reply. stating age, qualifications and salary requi 
to Vans cio Bernard Smith Advertising Sere 
Ltd., British Columbia House, 1-3, Regent St., L 
don, S.W.L. 

G00D Opportunity for Young Man, keen on Ti  
and music, for gramophone and wireless sh 

slate age, experience. atol salary required.- Box 35 
cio TAG Wireless World. [e 

Y0UNG Man, about 18, required for retail ah 
practical knowledge essential.-Radio Service. 

Golders Green Rd. 

SITUATIONS WANTED. 
MEMBER of Well-known lianufacturin z Firm 
IVA sires change, wide experience of amplifiers. tud 
address systems. loud-speakers, and their inste 
lion; age 31.-Box 3643. clo The Wireless Iron14 

(6l 

BOOKS, INSTRUCTION, ETC. 

W ET H.T. Batteries are now a proved success; w 
for new illustrated booklet, giving cost 

method of building and maintaining free; ment 
paper.--Taylor, 57, Studley Rd.. Stockwell, Londe., 

STEP by Step Wireless; a complete course of 
henry of electricity in relation to the onset 

design of wireless apparatus, eliminators. cirro ils. 
with extracts from a designer's notebook, giving up 
date practical application; issued weekly; send I/. 
for first 4 weeks.-Clifford Pressland, A.M.I.E.E.E 
' Dept. W.W., Hampton-on-Thames. 

EE • inventor's Guide on Patente -T. A. A. ' 
& (tray's Inn Ill.. London. W.C.I. 

6 Q Copies " Wireless World," 16 " Amateur W 
CI lass," 9 " Radio News," 12 " Modern Wirele 

14 " Wireless Magazines," 13 " Wireless Constructcr 
first cash offer secures.-Box 3622, cio The Wire 
World. 

Place " Foci OLV " 
DIFFERENTIAL CONDENS:RS 

Rebind your Panel 
for the " i)RGOLA," " MAC In, TI WEE," 

"FERRANTI S.G.:111REE," etc. 

.8031 Each Side 8/6. .03015 Each Side Tj 
Sold by all Dealers. 

WINGROVE & ROGERS, LTD., 188-189, Wan. 
LONDON, W.C.2, 

Your First Steps in: 
Wireless 

By HUGH S. POCOCK 
Editor of " The It intlese World." 

A most helpful little honk for those who are 
beginning to study wireless. It explains 
technical difficulties by simple analogiee:. 

Price 9d. By Post I Id. 

From ILIFFE & SONS LIMITED . 

Dorset House, Tudor Street, Londmi, E.C.4 
and leading tenktollerit w.w. 14 

Mention " The Wireless World," when writing to advertisers, will ensure prompt attention 6 
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20 only GENTS' REAL 

LEATHER COATS a 
(Not Leatherette) 

Salves. 'rem , Made from 
a recent Lots. 52 ,6 soft selected 
doe ore.Every skies: whole 
coat is new skins only 
and redect. req. 1/3 are asee. 

i-e. 
- i 

Guaranteed original price E3/- 
FULL LEsfiTEI. FLEECE USED, 
DOUBLE BREASTED, STORM CUFFS. 
Gaint to the limited number we ran 
nnly allow ono coat to each erlstomor. 

Is, 
--, 

I 

»on% foie; this wonderful opportunity 
toolWain an n5/- coat for 52/6. Itcw...in- 

youare not Incretkan nreaceel with 
the cont, your noney r..fon.led In full. 

" 
flIfer,if 

CO.!. if required. 

BARNES STORES ...-:, 
The Moor- Clothiers 

ARUNDEL ST., PORTSMOUTH 
Order 1.,.'rhone-6057 

REPAIRS 1 
Any make or L. F. Transformer, Loudspeaker 
or headphones npaired and dispatched wfthiu 
48 HOURS—TWELVE MONTHS' GUARANTEE 
with each repwr. 4 . Post Free. 

Terms to Trade. 

TRANSFORMER REPAIR CO, 
Dept. ‘V. 11, 214, High Street .Iolhers Wood, London, S.W.-194 

_ 
— 

1930 EVERYMAN FOUR 

METAL CABINETS 

46/6 each 
(or without woodwork 35/- each). 

Particulars; see separate advt. for Ello-Nfae 4, 
Cabinets, etc. 

S. EATON & SONS, 6672, Barr St., BIRMINGHAM. 

EXACT TUNERS 
if 250 to 2.000 metres. 

No further rolls are required, tuning it 3,9 simple es 
s.B,o.. see .' Wireless World.- January 251n... We 
can gtennate recnorneol the,e tuonn. ' Send noWear1 
ror cwricolarf an I Chenit‘ PRP..: to• 

THE EXACT MANUFACTURING CO. 
Croft Works, Priori Place, COVENTRY 

USE 
--,_ 

----....-- ei TREELL 
DUTY TERM II NAILS 

AND OTHER WIRELESS ACCESSORIES 
J. .1. EASTICK e s _ 

EELEX 1-10U5 

WORLD'S FINEST VALUE 
Graves 'Vulcan' 2-Valve Wireless Set is the World's 
greatest achievement in Wireless Value & Efficiency 

LATEST DEVELOPMENT IN WIRELESS SCIENCE. 
Even if you are only a beginner, this magnificent installation will enable you 
to start where others leave off; or if you are an experienced wireless 
operator, this superb set will give you a thrill of interest which you have 
never had before, and a sense of power and command over the mysterious 
forces of the ether which will positively astonish and fascinate you. 

DO NOT LET THE LOW BARGAIN PRICE MISLEAD YOU 

Into thinking that this Is a cheap production. On the contrary, every component is of first-rate 
quality, and the whole production is worth many pounds more than the price we ask. The Graves prin-
ciple of business stands for Highest Quality, Lowest Price, Easiest Terms, and Immense Sales. 

TERMS: 
Our Inclusive 
Bargain Prieo 
le for der reed 
payments. 

Send 10/8 now, 
and complete 
purelmso In 14 
Monthly Pay-
menteet 10,0 It 
1{11 Untied ut. or 
trying Outfit 
in your home. 
money bark It 
disePooluted. 

BRIEF SPECIFICATION The Cabinet is of polished figured Oak. beauti-
fully finished with hinged lid so that all 

internal parts (including valves) are easily accessible. Dull Emitter Detector and 
Power Valves of proved efficiency, with anti-microphonic valve holders. No 
coils ro change. Latest type H.T. Battery: efficient 2-volt Accumulator, and 
complete Aerial Outfit. Cost of upkeep is negligible. The LOUD SPEAKER 
is of exclusive design Cabinet Type in beautifully marked Oak to match the Set. 
Will give the finest tone and wide range of musical frequencies, being fitted with 
large magnet of the 'four pole' type, which ensures perfect 
reproduction. Price complete and Carriage Paid £7 • 17 . 6 
 ANOTHER BARGAIN  

THE GRAVES SCREENED GRID 3-VALVE S "T 
Complete In every particular. Wonderrul range & amazingly good 
reception. Exclusive Oak Cabinet & Cabinet Loud Speaker. e. 

Z•12 :15 and all componentsof the highest quality. carriage Pald 
TERMSI 15 - with Order, and la - Monthly. 

WRITE FOR BEAUTIFULLY ILLUSTRATED CATALOGUE FREE 
Fullest Particulars anti dotal led specifications; also Use newest types 
of dependable Portable Sets, and other varieties of hie-class 
Receiving Apparatus. 

J. G. GRAVES Ltd. SHEFFIELD. 

> •:. 4> .), •:‘, e> I> 4:6 ee le> 41,4 + li>+ tle le..• de> 4>+ I:11 ee 1>+ t:. 4.:. 4:4 t.e •:, .:1> •:6 

L.: YtirbàNe chtimWarld ii . ..... 

... INOlor boalit\g jommal ''.' '.. On 

: e:o 

'( The Leading British Yachting Journal t 
"THE YACHTING WORLD" deals with •I. 

'e yachts and boats of all types and tonnages. 4. 
: e whether on the sea or inland waters. Every 4. 
'e aspect of yachting and motor boating is covered 4. 
'e in an attractive and interesting manner. 4e 

e Every Friday 6D. : ... 
4 ILIFFE & SONS Ltd., Dorset House, Tudor St., London, E.C.4 

e:11 

BE SURE OF YOUR 
PANEL 

EBONITE IS 
GENUINE 

Tested to 104,000 volts. 

USE THE PRIZE WINNING 

LOW LOSS FORMER. 
LOOK FOR TRADE MARK. 

Write for Handbook on Windings and Circuits, Post Free 4d. 
THE BRITISH EBONITE CO., LTD., HARWELL, LONDON, W.7. 

.w.St 
A63 Advertisements for " The Wireless World" are only accepted from firms we believe to be thoroughly reliable. 
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ACC U WI ULATORS " ELITE " Britain's Best Battery 

ij T ACCUNIULATORS,60 volu, 3 amp. 22/6 The unique Semi -oa .• • • hour type, 02, Semi-oil Submerged. 

6 MAP. hour& • • • . • • • * • • 
DOUBLE CAPACITY TYPE. 60 volts. 30/. losses. As supplied to 

Complete as illustrated. Price . • 45/. per untà.ior Solita*. prevents surface leakage 
or 21; d,1,....i Subnierge.lfealureabsolutety 

H.M. GOVERNMENT 
. °'' t°14°I'it DEPARTMENTS. 

Leaden Distributor t--98.9It. POHLMAI, U. Great Portion), Ares; LOS ›on.E 
a 3/. per Loth. for 4uattm 

Wlifl:. Halifax ACCUIV1 ULA-E0 F{ S E LITE, Bedford St., HALIFAX. Telephone : 4304. Telegram; . 
..=se.aeassnasne. 

l'eteee'rfte:i~e-lr-

-NOW THE CHEAPEST! 

6 x 
7 X 14 
7 x 18 
7 x 21 
8 X 12 
8 x 16 

Su erfine Quality 

re le0 

NEW 25% 

Highly Polished. 
IV" Black or Wavy. 

Jed: sq. in. 

2,1 
46 

7/. 
46 
6'. 

REDUCED PRICES. 

Highly Polished. 
.A" Mahogany. r Black 
or Wavy. Id. sq. no. 

3'6 
6 3 
8 - 
93 
6 - 
8 - 

Highly Polished. 
r Mahogany. 

Id. sq. in. 

4/6 
82 
106 
123 

10.8 

TRELLEBORG EBONITE WORKS LTD. 
UNION PLACE, WELLS STREET, LONDON, W.I. 

DR. NESPER A.C. TRICKLE CHARGERS 
for 100-130 volts or 200-250 volts. 
Fc,t. 2 and 4 volt accumulators - 29/6 

Fo r 2, 4, 6 volt accumulators - 38/6 

ASK YOUR DEALER. 

DR. NESPER, LTD., Coliodale Avenue, London, N.W.9 

Mention ot •' The Wireless World," when writing to advertisers, will ensure prompt attention. A64 
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Superior A.C. POWER TRANSFORMERS 

and CHOKES for the MAINS from 35e- each 

for ALL INPUTS and OUTPUTS. 

Special Audio-Frequency Chokes and Trans-
formers, and Smoothing Chokes for all purposes. 1 WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM. 

Telephone : Mid. 1409 Telegrams, " Drawbench. Wham. 

For the best results 
get this Dubilier Made 

long-life Battery 
Buy one at your nearest Radio 
Shop to-day, fit it in your set 
to-night . . . . and enjoy better 
quality reception at less cost. 

DUBILIER 
H. T. BATTERIES 

LONGER LIFE AT LOWER COST 

DUBILIER CONDENSER CO. (1925) LTD. 
DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3 s 

B r 

Adverti.5emeuts ¡or "ï he lnreless World are only accepted IYOJII firm., we believe lu be thoroughly reliable. 
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Now 
EVERY NOTE, EVERY WORD . . . 

HEARD FULLY, NATURALLY 

UNTIL they heard this loud 

speaker, radio owners felt they 
were missing something. 

But now — this Marconiphone 
Moving Coil speaker brings out all 
that has been hidden. Those deep 
tones of the oboe—that final 
whisper of the violin as its song 
fades—are heard exactly as they 
are played. 

Softened to the intimate atmosphere 
of a drawing room, or with volume 
enough to fill a dance hall, this 
speaker gives flawless reproduction 
of every note. 

You can hear a Marconiphone 
Moving Coil speaker at any 
dealer's. If there is no dealer 
near you, write to the Marconiphone 
Company Limited, 210-212, 
Tottenham Court Road, London, 

Sensitive—yet full of power. 

A special one-piece diaphragm 
gives full value to high and low 
notes without over-emphasis. 
Highly accurate centring of the 
moving coil means improved 
sensitivity. Yet there is strength 
and freedom of control enough for 
far more than normal requirements. 

Units for home construction from 
£4 : 10 : 0. Cabinet models for 
working from 6-volt accumulator— 
£7; for D.C. mains—£7 : 10 : : 
for A.C. mains—£12 : 12 : O (in-
cluding Rectifier Unit and Valve). 

However good your set, this speaker will make it doubly effective. Clear, 

natural . . . with a dignified, simple design that harmonizes with modern 

ideas in decoration. 

MAR CONIPHONE 
Moving-coil Speakers 

1HE FIRST AND GRF ATI Si NÀ.ME IN  WIRELESS 
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