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ST CHOICE
ATOLYMPIA

Marconiphone Portable wins first place
in ‘“WIRELESS WORLD"” Show
Ballot—Class 1 (complete receivers of
5 valves or more.)

What finer testimony could a receiver have than this ? Placed first in public

opinion by such radio enthusiasts as the readers of * The Wireless World "’—
men whose experience puts them in the best position to judge.

Ask your dealer to demonstrate a Marconiphone Portable and you will get the reasons behind
the vote. Model 53 combines all you hope for in a Portable — as ** The Wireless World *’ says
¢ it fulfils all the requirements of a portable receiver—
sensitivity and selectivity, sound workmanship and relia-
bility, and a neat and attractive appearance.”’

Model 53 is built to be an attractive addition to the home, yet
sturdy enough to withstand any amount of journeying. Opera-
tion is simplicity itself—there is one edge control for tuning,
another for volume, and a single switch for the long and short
waves (285-550 and 1,000-2,000 metres). The speaker is the
Marconiphone cone: an assurance of natural reception in all
conditions, full harmonics and clean overtones. Marconi economy
valves amplify on low consumption, and Marconiphone batteries
reduce cost on recharging and replacements. In any normal
conditions Marconiphone Poriable offers the most complete
range of reception available to a portable set. And the price—
complete with all accessories and self-contained loudspeaker,

MARCONIPHONE
MODEL 53 PORTABLE

THE MARCONIPHONE COMPANY, LIMITED

(Dept. P), 210-212, Tottenham Court Road, London, W.1

Showrooms :
210-212, Tottenham Court Road, W.1, and
Marconi House, Strand, W.C.2,

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt atiention
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The number of Mullard Master 3* reccivers which are
being built every week proves positively that it is the

most popular receiver. It fulfils every condition for
popularity.

The Mullard Master 3* excels in the manner you most -
need a radio to excel-—it gives you rich, realistic tone
and the greatest volume obtainable from three valves.
It is selective, too, but not, like some sets for which ex-
treme selectivity is claimed, at the expense of quality.

What is more, it does actually give you a wide choice of
programmes—and gives them to you at full loud-speaker
strength.  Remember, too, that tuning is with one dial

only and that it covers botl long and short wave-lengths
without coil changing.

Compare these features with those of any other three-
valve set—and your choice must be the Mullard Master 3*,

Read more about it—post the coupon now,

4.
stamp
i/
envelope
unsealed.

To Dept. 8,
* Radio for
the  Million,”
63, Lincoln's
Inn' Fields,

London, W.C.2.

Please. send me
Simplified Plan of
Assembly of the new
Mullard * Master g%

and

Free copy of “RADIO FOR
THE MILLION" Vol. 2 No 4.

Name

Al Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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T 1

NCC 207

5E.225 SPECIFICATION.

Max. Anode volts - - - - 150
Priming Grid volts - - - 100-150
Amp. Factor - - - - - - 8o
Impedance - - - 006,000 ohms.

Maintain their full emission
throughout life.

-

Pricezs/yEach A ,i‘

VALVES

THL EDISON SWAN ELECIRIC €O., LTD., 123-5, QUEEN VICTORIA ST., LONDON, E.C4.

MANUFACTURERS OF THE WORLD’S FIRST RADIO VALVE~

Mention of ‘“ The Wireless World,” when writing to advertisers, will ¢usure prompt atiention. A2
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THE WIRELESS WORLD

Reliable Resistances result in Rich

‘Reception

The most perfect form
of Coupling between

Stages

- |
MET - VICK
COUPLING

UNITS

complete for

5/-

The results obtained from
Met-Vick Skeleton Resist-
ance Units cannot be im.
proved upon, even by using
expensive wire-wound re.
sistances. The values of the
components have been care-
fully calculated to give max-
imum amplification per stage
and as moulded resistances
and leaks are used, their
values are retained indefin.
itely and they are noiseless
in operation. List MS 4761

e

)

s

HTe ™ EES
Met-Vick Skeleton Resistance

Coupling Units for Mains Opera-
tion with Met-Vick A.C. Valves :—

Anode Resistance 200,000 ohmal
Grid Leak I megohm - - -’ 5/'
Coupling Condenser ‘005 mfds. ..
Similar for Battery Operation :—
Anode Resistance 400,000 ohms?

S 5/'

Grid Leak ¥ megohm - . o
Coupling Condenser "005 mfds. -
Extra for Moulded Base - . 1/3

MET-VICK
DETECTOR
UNITS

complete for

2/6

The use of moulded resist-
ances in ‘Met-Vick’ Skeleton
Detector Units, ensure free-
dom from ‘rushing’ noises
often experienced with sur.
face deposit leaks. Both the
condenser and the grid leak
components retain their
original values, quite un-
affected by climatic or other
variable conditions.

List MS 4761.

7 ‘hlA‘S:
Met-Vick Skeleton Detector Unit
for Mains Operation : —

Grid Condenser 0003 mfd. - -1
Grid Leak % megohm o . .1 2/6

Similar for Battery Operation :—

Grid Condenser ‘0003 mfd. - -\
Grid Leak 2 megohms - - -) z/6

Extra for Moulded Base - - 1/3

Lowest in Cost due to
‘Met-Vick®' Moulded

Resistances

MET-VICK
MOULDED

RESISTANCES

Anode & Grid Leak for

1/2

Similar to those embodied in
the Coupling and Detector
Units ‘Met-Vick’ Moulded
Resistances are available as
separate components. They
are chemically inert, the en-
tire material being the actual
resistance element. They
1. Carry heavy currents 5-10
milliamps without becoming
noisy. 2. retain their values
3. Are non-inductive. They

are ideal and inexpensive.
List MS 4760

Anode Resistances :—

100,000 ohms - . - 12
250,000 ,, - - - 12
500,000 ,, - - 7 1/2
Eliminator Resistances:—
25,000 ohms . - - - - 1/2
50,000 » - - - - - 1/2
Grid Leaks:—
1 megohm - - - - - 1/2
§ mcg(:hms : : : . : : {{%

Clips for mounting - . . 1/3

MET-VICK

Components, Valves and Sets
Metro-Vick Supplies Ltd., 155 Charing Cross Road, London, W.C.2

A3 Advertisements for ** The Wireless World * are only accepted from firins we belicve to be thoroughly reliable.
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“Weston sets the
worldls standlard

MAKE YOUR
OWN

The New Wonder
“ Nightingale”

CONE UNIT

Exactly as fitted to our
Cabinet Cone Speaker

Guaranteed to give results
equal to the most expensive
Loud Speakers yet made.
Full constructional de-
tails with each unit.

GRAMOPHONE
ATTACHMENT

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

With 4-inch Diaphragm.

spﬂ'lSFACT[ON
oYU

or money
refunded

M cdel £¢6 Fin Jack Voltmeter with High
Range Stand, Measures High and Low
Tension Voltages.

Price {2.10 .0

The Weston free booklet ** Radio Control”
¢xplains the uses of this and other Weston
Kedio Instruments. W rite {or your copy.

Instantly converts your own
ramophone into a full power
Loud Speaker, giving a wealth of
pure undistorted volume which must
be heard to be believed.

“»w"""'"'c% >

OLTS D,
3&& b % M\n\

‘0
0,

DE LUXE

cash or 5/- deposit
snd 11 monthly pay-
ments of 5/-

Model 506 Pancl Voltmeters
Lnsul.'c permanentaccuracy.
With' a high internal resist-
ance of 125 ohms, per volt,
they make practically no
load on the batterics. Neat
and compact,

Model 506 Mil-Ammeter
shouldbeplacedin the H.T.
circuit of thevalve to ensure
correct opceration and check
distortion. Pancl mounting
type.

50/-

21ins. high, with |
14 -inch  DBell.
Mahogany

BAKELITE

Sowno Conourr & Tont Amw -

267HIGH \
Buia Mouk 144

Prices finushed, with Fiutnio o
Prices plateaarm HAHOGANY
£1.15.0—£2.15.0 £€1.15.0—£2.15.0 ana stand

NIGHTINGALE CONCERT
SUPREME
SUPER

Guaranteed free from setallic
resonance.,

60/ Cash, or EASY TERMS
# 5/« deposit and 12
monthly payments of 5/- I

Send Deposit g

Obtainable from your Local Dealer or direct from :—

BULL-=AONE

38. MOI.YVIE!E.LC 2LI\NE, LONDON

PUNIGHTINGALE SPEAKERS

in tr.cing circuit
troubles, * Made in
various rangeswith differ-
ent sensitivitics.  Similar
instrumen. for A.C. Model

Moded 489
Double Range
D.C. Voltmeterisa
necessary portable testing
instrumenr for cvery radio
enthusiast. It is of great use

Prices £4.0.0—£7.15.0

WESTON ELECTRICAL INSTRUMENT CO. LTD,
15 GT. SAFFRON HILL, LONDON, E.C.i
Mention of ‘* The Wireless World,” when writing to advertisers, will ensure prompt attention A4
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o Employs latest Steep-Slope and Pentode
A.C. Valves . . . gives choice of pro-
grammes from local and high power stations

- will operate moving coil speaker . . .

;u.nes from 200 to 2,000 metres

simple control . . . selective . . . gramo-

phone pick-up facilities. No batteries

. . . no accumulators . . . no trouble. 0
"

TYPE 2515.
Supplied complete with all ‘
valves and connecting leads.

Write for leaflets.

PHILIPS
Qf‘oz‘RJadz’o

Advt. of PHILIPS LAMPS LTD., RADIO DEPARTMENT, PHILIPS HDJUSE, 145, CHARING CROSS ROAD, LONDON, W.2.
Arks.

As Advertisements for * The Wireless World™" are onlyAaccepted from firms we believe to be thoroughly reliable.
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YOUR A.C. MAINS

WILL PROVIDE YOU WITH THE CHEAPEST AND MOST RELIABLE
SUPPLY OF HIGH TENSION CURRENT FOR YOUR SET.

A 24 page book entitled ¢ The
All Metal Way '’ showing how
this can be done by the aidof a ,

“PWESTINGHOUSE|®)
METAL RECTIFIER

will be sent on receipt of your
name and address and 1d.
stamp.

The unit is a dry metal rectifier using neither valve
nor electrolyte, and having no moving parts, and

METAL RECTIFIER

when incorporated in one of the circuits shown in the TYPE H.T.1
book, will provide the constant and unvarying high- for incorporation in H.T. Battery charger
tension supply essential to true and trouble-free or eliminator. Output 200 volts D.C. 100 m.a.
radio reception.

Send for a copy to-day. The Westinghouse Brake &

Saxby Signal Co. Ltd.,
82, York Road, King's Cross, London, N.1.

- _____ _ _____ _ _ —_— ___r
ELLING-LEE

TERMINALS

———
(‘B
r

[

r

iy The most modem
Thename does not rotate . Ip valve ‘holder —in a
The head does not come off l v —that s what you
They are Bakelite insulated this season.

. o The Benjamin Vibrolder
They are made with thirty
six different engravings |

is absolutely shock-
proof, the vaive leg con-
tacts are seif-aligning;
terminals are provlded’
for ease of wiring and
the overall slze of the
moulding isonly 17"x1§".

Price ] ,6

Due to its great
popularity the origi-
nal Benjamin model
is still retained.
rice 2/-

e Other Types .500.000 BENZAMIN
6d 41d. & 3d. BENJAMIN ELECTRIC LIMITED,

VALYE HOLDERS BRANTWOOD WORKS,
have already TOTTENHAM, LONDON, N.17
been sold

Advt. of BELLING & LEE Ltd., Quecnsway Works, Ponders End, Middlescx,

Mention of ** The Wireless World,”" when writing to advertisers, will ensure prompt attention A6
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MODEL A.C.18

particularly surtable for (ne Cossor

Melody Maker and ullard Master
Three Sets. For A.C. 200/250 volts,
30120 cycles. Mux. Qutput on Hulf-
wave Rectification 15 m/A. ; 20/25 m/ A.
on Full-wave Rectification. P rice
£4 17s. 6d., including one Half-wave
Rectifying Valve and Roualty.  7/6
extra for Full-wave Rectifuinz Valve

MODEL A.C.56
for Alternating Current 200/250 volts,
3 cycles.  Suitable for one- to
seven-valve sets. NO VALVES TO
BURN OUT—qa Westinghouse Patent
Metal  Rectifier being incorvorated.
Maximum  Output 50 mfA. Pric
£8 15... ‘neluding Ropalty.

MODEL A.C. 36

for Alternatin; Current 200/250 volts,
3 0 cycles.  Provides one ixed
tapping of 300 volts maximum with two
additional pariable tappings of /180
volts,  Maximum Output 60 mf4,

Price, including Two Rectifying Valves
l and Royalty, £12 125, 6d.

A7 Advertisements for ** The Wireless World *'

CILTRIRIB S

TLA

BATTERY ELIMINATORS

The Supreme Units for Performance and Durability.
MODELS TO SUIT EVERY NEED AND PURSE,

HE ever-increasing demand for Clarke’s
“ATLAS” Battery Eliminators is proof of the
success in working and thoroughness in manu-

facture of these instruments. Every model is British to
the last screw—backed by the “ ATLAS ” Guarantee—
and incorporates the Serjes Anode Feed System, first
used by us years ago. All Hum from Mains and
Motor Boating is obviated.

The instruments fully comply with the Institute of
Electrical Engineers Regulations, and every thought
has been given to ensure safety. A flick of the switch
ensures Perfect and Unfailing Current to vour set.

The Ideal Xmas Gift for yourself or
Radio friends.

D QL RIS "
< AR

ATLA

NEW L.T. SUPPLY UNIT.

HE latest model in L.T. Supply Units (lustrated

above) represents the last word in ensuring  perfect

and continuous L.T. Current to your set. This
model is suitable: only for Alternating Current Mains, 200250
volts, 30,120 cveles. It js universally adaptable to any
receiving set without alteration to existing wiring,

There are No Chargers, No Floating Battcries, No Liquids.
No Hum, No Moving Parts—it is Bone Dry and Foolproof
For 2- 4-, 6-volt Valves up to | amp. Price £10 10s. 0d.
For 2., 4., 6-volt Valves up to 2 amp. Price £12 12s. 0d.
Send now to the Sole Manufacturers for Eliminator Brochure

No. 32 and L.T. Unit Leaflet No. 36, post free.

H.CLARKE & CO. M/cr) LTD.
“ATLAS” WORKS,

OLD TRAFFORD, MANCHESTER.

vy

are only accepted from firms we believ

MODEL D.C.18
for Dircet Current 200/250 volts. A
Popular Mode! guaranteed to work any
three-valve and scrve most four-valve
sets.  Maximum  OQutput 15 m/
Price €1 17s. 6d.

MODEL D.C.10

for Direct Current 200/250 volts. A

thoroughly ethcient and refined model,

giving onc variable tapping of 0/100

volts and a Fixed Tapping of 120 volts.

z‘ga\ii;num Output 20 m/A.  Price
S,

MODEL D.C.50

for Direct Current 200/250 poits.
Super-model designed Jor Receivers
requiring large output current. Has two
variable tappings of 0/180 wvolts each
and two Fixed Tappings, of which one is
120 volts and the other, which is for the
output, 200 volts. Gives varying outputs
from 20 to 60 m/A. Price £7 15s.

e lo be thoroughly reliable.
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EVERVTHING (&, E.C.) ELECTRICAL

-and«GEE
Accessories

MADE IN ENGLAND.
\Write for IFolder No. L.4794 for full par-
ticulars and prices of GECoPHONLE Dry
Batteries and GEEKO  Accumulators
and Ch:rgers.

“GEEKO”
H.T. ACCUMULATOR
CHARGER (for A.C.Mains)

“GEEKO’
L.T. ACCUMULATOR

“GEEKO”
H.T.
ACCUMULATOR __

“GECOPHONE”
INTERCHANGEABLE

H.T. DRY BATTERY

Adut, of The General Electric Co., Lid., Magnet House, Kingsway, London, W.C.2.

Mention of

.4pOT USERg)

“oac’mq Conethar

eb aperfectiidsbeate,
0
™

wuces-TO"DAY)

Here's the efficient, completely assembled
Floating Cone that Blue-Spot users have
always wanted. Simply two .screws and
the unit 1s in place—and the whole ready
to screw on to a bafle board or intoa
cabinet, making a first-class loud speaker
that will reproduce with fascinating
realism at infinitesimal cost

A sound job, too—pertectly assembled—
light aluminium casting, correct weight
paper cone, supple leather suspension,
post paid and ready for fixing at once

TO BAFFLE
OR INTO
CABINET

tend 1,0, for 1:/- to-dav to Manufacturers:
J. S. Gilman, Portiand House,
73, Basinghall St., E.C.2.
Orders in strict rolation. ' Blue-8pot " unit
(adingtable type G6K) supplled at 25/- (xtra
{ dealred.

HE Watmel Pick-up carrier
sprang into instant popularity

s soon as it was introduced.
Lecause everyone realised that it
affords that accurate tracking ot the
needle so essential for pick-up repro-
duction, and yet so lacking in
cfdlnary !oose-ﬁltmg tone arms
Wea have now pro@uced an even hketter
model, finished in  highly polished
aluminium. All joints are ball and cone,
casy moving. frce from play. A special
tracking template is supplied with each
carrier, making accurate ﬁninu_ to your
sramophone simple and certain.  Ask
sout dealer to show you one,

7’6

Write for our
dlustrated and
fully descriptive
lcaflet=it's free.

w T(l)hEL wIRKLESS CO.

A CO., LTD.,,
N IMPERIAL WORKS, HIGH STREET, EDGWARE.
Telephone : Edgwars 0323,

 The Wireless World.”" when writing to advertisers, will ensure prombt atlention



DECEMBER 5TH, 1928. THE WIRELESS WORLD

ADVERTISEMENTS. 9

Advt Telegraph Condenser Co.. Ltd.. Wales Farm Road, N. Acton, W.3.

5
A9 Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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CENTRAL RADIO

VOLUME CONTROLS
| FOR THE W.W. MEGAVOX

Centralab volume Controls have a
patented rocking disc contact that
positively climinates all wear on
resistance material thus cnsuring
long life and perfectly smooth and
noiseless action.

Centralab controls have won favour
with all users” and are specified for

7\ uscinthe MEGAVOX RECEIVER
described in this Magazine,
Centralab Modulators and Volume
Contiols are available in the following
reststance ranges :

LABORATORIES

These successes—
gained at the
Radio Exhibition
at Manchester—
are further proof
of the superiority
of R.I. & Varley

- ¥
’ﬁ

>

POTENTIOMETERS. MODULATORS.
"‘ components, and Type P. 111 2,000 ohms. TypeM.250 250,000 ohmes.
) of their great » P. 112 10,000 ,, . M.500 500,000
3 ropularit with » P.050 50,000 -,
pop 4 . P. 110 100,000 All models 10/6 each.
the public. . X X

Wiite for the Centralab Circuit Booklet, Also particulars of Centralab
ower Rheostats, Modulator Plugs, etc.

|
| THE ROTHERMEL CORPORATION

24.26, Maddox St., LONDON. LD
Telephones : Mayfair 0578-9, 4286, *Grams : Rothermel, Wesdo, London.

((HE a8

Bi-duplex wire-
wound Multi-
cellutar H.F.
Choke

9/6

The new
Aperiodic
Tuner

25/~

Straight Line
Super

Transformcr

Loewe Radio Resistances never vary. They eliminate crackling
[ noises and " false fading.” Current up to "1o watt carried without
appreciable heating or change of resistance value. [Elements
| independent of applied voltage. Perfectly homogeneous, Values
] available fromn 10,000 ohms to 10 megobms, Retail price .... &'
Loewe Radio Condensers safeguard against losses. Dielectric value
| 20,000 megohms. Tested under potential of 400 volts A.C. Values
available from "oooz M.F. to 005 M.F.
Retail price, ‘0002 to "oor M.FF.. ... o ol L 13
002t0 005 MF. . i 1/6
|
|

RESISTANCES & GONDENSERS

LOEWE RADIO COMPANY, LTD.,
| 4 Founh,vne Road, Tottenham, Inndon. N.15.
'Phone: Tottenbam 3911/2.

THE MARK OF BETTER RADI()C/‘"al.leyé
e

Kingsway House, 103, Kingsway, W.C.2. Phone : Holborn 5303. |

Mention of *° The Wireless World,” when writing to adverlisers, will ensure prompt attention, AlO
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Garnett, Whiteley & Co. Ltd., Broadgreen Road, Liverpool

Cavaston
483 ddvertisements tor ' The Wireless World *' are only accepted from firms we believe to be thoroughly reliable.
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THE

3
@¢

: RE
0/ neeceiver
BUILD and OPERATE in

ONE EVENING——-

. ; Obtain a Broadsheet from your

dealer and read why you should—
Completely Screen the Grid

& G

Send post card for FREE FULL-SIZE
YOUT PLAN and wiring instructions.

THE FORMO CO.
Crown Works, Cricklewood Lane, N.W.2

;Ask your dealer for:xl

“HARBROS” EASYFIX

the patent

CAPACITY REDUCING
FLEX

{ For Loud Speaker Extensions

One dozen yards sample packet
with fixing pins - -

if your dealer is out of stack, cend direct 10

HART Bros. ELECTRICAL MANUFAGTURING

co., LTD.,
QUEENSWAY, PONDERS END, MIDDX.

Traders, Send for Showcards and Prices

\\X “HARBROS"

the perfect

extension
flex.

THE FAMOUS 1

ORIGINAL BECOL
LOW LOSS FORMER.

GOLD MEDAL AND FIRST FOUR PRIZES.
Made m sizes 17 up to 4° outside diamcters, in lengths up to 36"
Look for Trade Mark_and rcfuse imitations.
THE PINLESS FORMER & BASE.

Either 4 or 6 contact.

Seru tor copy of Becol Handbook on Wireless Circuits, general data and
illustrations ot coil windings. Price @dl. Post Free.

THE BRITISH EBONITE CO., Ltd.,, Hanwell, London, W.7,

RGEDI 1 LARIER ;r

Foolproof.

Mention of ' The Wureless World,”’

when wriling to

already. And
there are six
types sll cosllnq the
same price . .. . all
cupuhle of the same
trustworthy performance
We could continue _tell-

ing  you about Frelat

Valves, but that would not be doing
them full justice. e want you
to test them in your set .. give
them a chance to show what
a really low - priced valve can do.

It you can kuy a

valve that gives

you the same service
for the same length
of time as a valve
:ostmn treble the money,
it is obvious economy.
A Frelat Valve costs 66,
t has a short price . .

life.
better radio. It means cunlnﬂ
valve costs by onec-third, It is not
coming to you without a good
reputation. The Frelat is famous

6TYPES 6’6
Frelat

Valveés

. V. Frelat, Amsterdam, Keizersgracht 77,
IMPORTERS :——Samden Wireless Co., Lta 102/4, Shudehill,

Manchester ; Continental Radio Import 00 Ltd., 8, Spital
Square, Bishopsgate, E.1.

. but a long
It means chcaper as well as

207G 2v. ‘07 GeneralPurpose
407G 4v.°
210 NP Zv l Power

1PRICE BEE L

S ELL SR

“Jhe maxmfacturers of—-

gh all fmcndS
the Compliments of
the Season -

"/c Improved Luzmd Glues Co.. Lni
Imperial House, Kingsway. Iondpu,w €

IR LT

advertisers, will ensure prompt attention,



DECEMBER 5TH, 1028. THE WIRELESS WORLD ADVERTISEMENTS. 13

You don’t know what
’ \ missing

OJI-’;“","‘ pu M
S V4 L
;Jﬁ‘7d ‘J Vid
3
4 '
] y /
g ‘,5"‘7/
A
¥ P
,( o+ /
>
/7
[ gt .
N
2 | —think of all those

“other” stations
which he gets !

You can do the same
—fit
DUBILIER K.C.
CONDENSERS

With Knob, | Without Knob,
Dial and Slow- | Dial or Slow-
Motion device, | Motion device,

‘0003 price | -0003  prce
or / or
0005 127- | 10005 8-

I} unobvtatnable from your dealer. write direet 10
us giving his mame and address.

DUBILIER

CONDENSERS

Advl, of Dubilier
€ondenser Co. 161 925) Lid.,
Ducon Works,North dcton, W', 3. D 00

13 Advertisements for ‘' The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.




15 ADVERTISEMENTS. THE WIRELESS WORILD DECEMBER 5TH, 1028.

l OV """, z 7
.:' A 0: ’
L+ MASTER %,
s, TRANSFORMER 3*
. ‘: at a ReasonablePrice— 97
o and with a 12 months "
‘: Unconditional ad
) Guarantee. "
N ]

that speaks Volumes

Suf;;lied in 3 ratios

, 4-1, and 5-1.

3_)(53!;)[(::2'*. A Power Transformer without a fault. Tried

WEIGHS and Tested at several stages of manufacture, Very

NEARLY high amplification factor which is constant over
30 ozs. a wide range of sudio {requencies. Try it in

our set; it will make a big improvement.
nfinitely superior to any foreign transformer,
ALL we show our confidence in its high-class qualilt%

snd construction by backing it with a

BRITISH months unconditional guarantee.
From your Dealer Send for List

or direct from of Condensers.

LJ Plugs, Termi- 1 2,
p n ah{ 5, ka nd 6
¢
. priced  Ac.| EACH
cessories.

33, Long Millgate, MANCHESTER,
Telephone : City 9348 @ lines). Telegrams : Toubkin, Manchester.
50, Howard St., Glasgow, and at 130, High Hslborn. London,W C.1.

Within the last few weeks the demand for
every type of Cleartron Valve has been so
huge that although we have worked day and
night it has been impossible to fulfil all the
orders received.

Now new machinery has been installed and
enlarged premises are in use, and all orders
can be promptly filled.

But we desire to apologise to those customers
and their dealers who have been incon-
venienced by a delay that was entirely
un’o ‘eseeable. We realise the annoyance they
must have suffered, but we ask them to
believe that we did our very utmost to cope
with a most amazing situation.

Nobody could have prophesied the immense
national demand for Cleartrons; a demand
that is the best possible tribute to the quality
and performance of these inexpensive British
Valves.

Ask your dealer for them now and he should be able
to fulfil all your requirements.

CLEARTRON

ALL-BRITISH VALVES

The Choice of Millions

CLEARTRON (1927) LTD.,
21, Cumberland St., Birmingham.
London Office :—Fetter House, §4-55, Fetter Lane, £.C.y,
‘I’hone: Central Bo62.

Sole Scottish Distributors :—7The Clydesdale Supply Co. (1922), Ltd.,
2, Bridge St., Glasgow. Northern Ircland: Robert Patterson & Sons,
Ltd., 13, Bridge St., Belfast, s

Are you a Mains User?
The ‘CLIX’Power Plug &Socket

Conetructore and experimenters have in
The Clix Power Plug and Socket a etrong
reliable itment giving full protection from
shorts and shooke when used for Battery
Eliminators, Chargere, etc.

There are no expoeed wire connections,
highly efficient insulation is aeeured, and
strong contaot is obtained by the application
of Ciix patented construction methods.

With Clix Plugs and Sockets you are
guaranteed safety and satisfaction.

Power Plug & Socket

complete with Socket Insulating Bush

(Pro, Patent)

Po Pl lete with Power Bocket, complete with
ln:xle:tox e .c?mpe“ oo 2}?5_d. I wiring s'ot and one lock-put 2d.
Socket Insalating Bush . 1id.

CLIX COIL PINS

AN ALL PURPOSE FITMENT ‘Clix’ Coll Pins
can be used for glving perfeot and sure contaot
wherever standard valve sookets or /3" sockets are
employed ; such as for Coll Holders, Wall Plugs,
Multi Plugs and oconneotors generally. Idsal for
‘ home construotors.’”’

PRICE 2¢l. EACH,

Complete with two nuts,

Our new Catalogue contains details and illustrations
of all the **Clix’’ aids to perfect contact, elght of which
can be seen in the Showcase on your Dealer’s counter,

LECTRO LINX, LTD.,
254, Vauxhall Bridge Rd., Westminster, S.W.1.

Mention of =~ The Wireless World,"” when writing to adi®rtlisers, will ensure prompt altention Al4
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BURNDEPT RECEIVERS CAN
BE OBTAINED ON HIRE PUR-
CHASE TERMS. WRITE FOR
PARTICULARS.

Advertisements for " The Wireless World '’

~until you’ve heard these three BURNDEPT
instruments. Whatever your personal preference,
whatever you expect and demand of a loud
speaker, one of these BURNDEPT models will
win your fullest approval. Ask your radio
dealer to let you hear them all!

Many enthusiasts still prefer the horn-type speaker—
merely a question of tonal “ palate ’~—and for those
who want a really magnificent model, and a remark-
ably inexpensive one, the Ethovox is pre-eminent.
Experience and popular approval have shown that
this speaker cannot be improved upon, and it there-
fore has remained unchanged in design — even
although it is one of the oldest speakers in existence.
Its tone is beautiful and mellow ; its volume excel-
lent. You should certainly hear the Ethovox—the
‘““speaker "’ that needs no announcing ! Price £3

THE CABINET CONE

One of the most compact cone loud speakers ever
designed. Incorporating a 12 in. cone loud speaker,

- the Cabinet Cone gives exceptional volume, together

with an unsurpassable quality of tone. If you
prefer a cone-type Youd speaker the Cabinet Cone is
waiting to give you a very delightful surprise !

Price (Standard Model) £3,in Oak or Mahogany.

De Luxe Model, with erinoid finish (in Tortoiseshell,
Silver, Bronze, Marble, Mottle, etc.) Price £3/10'0

THE CABINET BAFFLE

This is a very neat cabinet, in hand-polished mahog-
any or oak, containing a B.T.H. Rice-Kellogg Loud
Speaker, 6 or 100/110 or 200/240-volt field winding,
or Magnavox type R4 6-volt field winding, “ The
speaker extraordinary.’’ : Price £10/10/0

BURNDEPT

WIRELESS (1928) LIMITED,

BLACKHEATH, LONDON, S.E.3

Showrooms: 15 Bedford Street, STRAND, W.C2 4

N

are only accepted from firms we believe to be thoroughly reliable.
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ERTRIX

IT’'S PERFORMANCE THAT CCUNTS!

¢® THE curve BELow @
*
GIVES A COMPARISON L

*”

* BETWEEN TWO ORDINARY O.
“ SAL-AMMONIAC BATTERIES AND A s
“ PERTRIX PATENT LONG LIFE Q.
“ DRY BATTERY. Q.
The much betier result given by thc PERTRIX is due to the elimination of loss o} .
energy whilst tye battery is idle. '.
9 VOLT: of HHllqui”F[HHH mvor! Qe
{ IEBNEENEE jEEERR 156 | ..
THE PERTRIX b THER Ao s ove senams of 106 [T1] ~ ~———AND SETTING LS
“ IS A NEW BATTERY S NEN AND REST TO MALT RAT(D VOLTACL. R A NEW STANDARD ..
o EMPLOYING NEW M EEEESEEEE (REs LI 1 N DRY BATTERY
PRINCIPLES —— I =Sl 1 1 sa-awonac atiivgs. 1 PERFORMANCE.
¢ T
60 VOLT AT L] N 10 VOLT: “
I SEEE ™ _.\\ e N 13/~ “
; ERRESRE TSy s 1  Le®
H = B N
.' IS TEE Bk **
.. L 0 5 Y 5 € & 9 « 5 X 25 O DOURRE 93 W B “
O. WRITE FOR LIST “P3” GIVING FULL “
DETAILS, FREE ON REQUEST
from “
AF.A. ACCUMULATORS LTD.. L )

P
.Q 120, TOTTENEAM COURT ®
‘% *

ROAD,

}?r 32 MOVING COIL
)

LOUD SPEAKER

Can you think of a more acceptable or more
uscful gift? The lucky receiver will bless
you every time he switches on and hears its
wonderful purity and truthful reproduction.

Special Features—

THE MAGNET.—Special Dynamo Stecl.  Intense Field
Muntmom Leakage. Takes § amp at 6 volls.

THE DIAPHRAGM.—Unique, High Sensitivity, No
*Muffle’ or Edge.! Minimum * Focussing.

MOVING COIL.—Precisson wound.  High Sensitivity.
SUSPENSION SYSTEM.—Special leather. Il

diaphyagm  movement.  Allows  full  ‘Bass’ without
variation of centering adjustment.

FlNlSH —Metal parts artistically finished in black ccllulose.

o be d on your own set by droppiog & post-
mzl to our bondon address, 16, Boscombe Road, London, 8. W,17.

ATTRACTIVE TERMS TO THE TRADE.
BRITANNIA REPRODUCERS rta.

Furnival Road, Sheffield.
DPhone 21153,

MODEL A
in Gak 0r Mahogany Cabinet.

PRICES.

Model A.
£4 -17 -6
{ oinpletely assemried ready for usc.
With Oak Cablnet
£2-2-0
Extra.
With Mahogany Cabinet
£2-7-6
Extra.
For the Home Constructor.
Cotnplete set of parts ready for assemn-
bling, including dlaphragm cut to sl
d and  magnet assembled, with full ju-
structions

/-

P 2 o e e e e e L e S e e e e e e e & A A A B & B & & o d

Mention of ‘' The Wireless World,” when writing to advertisers, will ensure prompt atlention.
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THESE
4 POINTS
ARE WORTH
HAVING AT
NO EXTRA COST
X, Altogether purer tonc.
2. A more abundant volume
with distortion eliminated.
3, “Background noises " will
have ceased.
4. Foreign stations will be more
casily tuned 1n and scem
perceptibly nearer.

slalm
alveg

(1)
maze TENACIOUS
ENGLAND
Sold by all n
Wireless Dealers. ‘ A I l N G

Bi% 3 4
OSRAM VALVES are the valves wit * Tenacious Coating,” the secret
of purity and maximum power throughout an abnormally long life.

..... 4 2

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

AL7 Advertisements for ** The Wireless World * are only accepted from firms we belicve to be thoroughly reliable.
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THIS ¢CHRISTMAS!

Coupon

17,,;",
., "..
&y
..... o4
i, 4
Ry, w
g , T
A. C. Cossor Ltd., Melody Department, Highoury Grove, L;ndon. Ns

Z,
ay

- @%,%

GIVE
THE FAMILY

COSSOR

.+ . give them hours and hours of lmpi)y entertain.
ment . . .. plays . ... songs ... . dance music
....vaudeville . . . . endless amusement all through
the holidays . ... and all nextyeartoo! If yourlocal
rrogramine does not appeal to you, at the mere turn
of a dial the Cossor Melody Muker will eut out its
overpowering transmission like magicand bring you
superb Radio music from Madrid . . . . from Paris
... .from Rome....from Berliu.. . .practically
all Europe, Yet this amazing Receiver costs only
£7.15.0. You can assemble it yourself without
soldering a single wire . . . . withoutdrilling asingle
hole and you nced know nothing about Wirclees. ...
it’s as simplc as Meccano. 95 minutes after you
start assembly you will be able to tune in Toulouse
....Langenberg .... Vienna . ... wherever your
fancy dictates, Get full details of this wonderful
Seét from your dealer or use the coupou now.

L7 -1§s.

price includes the three Cossor Valves, the handsome cabinet
and even the simple tools—everything necessary to assemble
this amazing Receiver.

Will give them many
happy hours this Christmas
and every day next year as well

Mention of "' The Wireless World,” when writing to adverlisers, will ensure prompt altention.

“Melody Maker’

6575
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ALLOCATION OF WAVELENGTHS
FOR BROADCASTING.

HEN broadcasting in Europe started there was
practically no machinery of any kind in opera-
tion to control, internationally, the choice of
wavebands used by the different countries. At first this
mattered very little, for in the wavebands available
there was plenty of room for a limited number of stations
tv work, but as more and more stations were put up the
question of mutual interference began to take definite
shape as one of the most difficult problems requiring to
be settled by mutual agreement if broadcasting through-
out Europe was to be developed on harmonious lines.
It is not proposed here to offer another to a number of
tentative solutions of the difficulty which have already
been put forward by those whose business it is to study
the problem, but in order that the difficulties may be
realised it is, perhaps, of interest to consider what fac-
tors must be regarded as governing any general agree-
ment which may be reached as a development of the
present basis which was agreed at Geneva as providing
a provisional solution. It has been generally conceded

A 19

VorL. XXIII. No. 23.

that area and population of a country must be the prin-
cipal factors in deciding upon the power and number of
broadcasting stations to which that country is entitled.
Then the geographical distribution of the country and a
consideration of whether the arca over which the trans.
missions are to be made is mountainous or otherwise,
must be taken into account, and it has even been sug-
gested that these factors can be so combined as to provide
a stmpie formula from which the rights of every country
can be appraised, and that such a formula will also per-
mit of countries having the choice of a few high-powered
stations or many low-powered ones, without upsetting
the principle.

Thus far it might be possible to distribute stations with-
out serious difficulties were it not for the fact that we
have to consider, in addition, the relative efficicncics of
various wavelengths for the purpose of broadcasting.
The shorter wavelengths of the normal broadcast band,
whilst enabling more stations to be accommodated, are
by no means popular because they have not proved tc
be particularly suitable for the purpose, largely on
account of fading. Wavelengths of a higher order,
found most suitable for broadcasting purposes, are not
sufficiently numerous to be allotted to all countries,
although every country may covet them, and when the
use of the long wavelengths is considered the difficulty
immediately arises that it is not possible to accommodate
more than half a dozen or so in Europe without mutual
interfercnce, so that here another factor arises which has
to be taken into consideration in our formula, and-is de-
pendent on the relative efficiencies of different wave-
lengths for broadcasting purposes.

We have not yet completed the recital of the difficul-
ties, for another consideration has recently been put for-
ward as claiming the attention of those responsible for
the distribution of stations. It is that the present system
of giving satisfactory broadcast service to urban popu-
lations has had the result of neglecting rural communi-
ties, and is both unsatisfactory and unfair; it has been
put forward by way of argument that the town-dweller
already has at his disposal a surfeit of the amenities of
civilisation and that his need for broadcast entertainment
is far less than that of those who, on account of their
location, find broadcasting an important and, perhaps,
their sole form of entertainment and contact with the
civilised world. Broadcasting means very much more
to the isolated units of society than it does to others more
favourably situated as far as intercourse with their
fellows is concerned, but whether this can be taken into
account to the extent of considering it as a prime factor
in the distribution of stations has yet to be decided.
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An Account of Broadcast Picture Reception with the Fultograph.
By " EMPIRICIST.”

just secured a picture-receiving outfit from the

first batch of Fultograph machines to become
available.  The outfit comprises the picture-receiving
machine, the rectifying panel with milliammeter and
relay, a P.M.4DX valve, connecting leads and plugs, a
quantity of picture-receiving paper, and a bottle of
sensitising solution. Being identical in its design and
operation to the instrument recently described in these
pages,' no special instructions were sought from the
manufacturers. After more than two years’ contact with
experimental picture reception little novelty attached to
the inception of this new machine. It was not to be
appreciated merely as a sensation, but rather by the
merit of the results secured.

It is doubtful if many listeners are aware that the
B.B.C. are regularly transmitting pictures by the Fulto-
graph system, or if they are so informed, at what hour
- these transmissions are made. Details of the picture
broadcasts are not to be found in the programmes pub-
lished in the B.B.C. official organ or the columns of the
daily Press. These ‘‘ secret ’’ transmissions are madc
daily from Daventry 5XX at 2 p.m. Listeners finding
this hour inconvenient may have hopes of a week-end
niidday transmission, but will find that Sundays are
excepted. Fortunately, an evening transmission is made
up by certain of the Continental stations.

THE writer, perhaps as a favoured applicant, has

Selectivity an Essential,

On the day on which the first tests were made with
the new 1nachine the writer had the opportunity of test-
ing its performance on the inaugural picture transmis-
sions from Konigswusterhausen, which, by the way,
uses the Fultograph system. Thus, its pictures can be

' First published description of the PFualtograph. 7'he 1Vire-
Jese World, October 24th, 1928.

received on the apparatus available in this country. A
very real difficulty was met with in that the wavelength
used is 1,649 metres, which almost breaks into the high
note modulation of Daventry, and jamming is probable.
Not very hopeful, thercfore, were the prospects for the
first night’s test in which a picture transmission was to
be reccived that is normally so completely obliterated
by Daventry that its existence is practically unknown
in this country.? In spite of these adverse conditions
of range and selectivity, it is necessary to create a signal
that will unfailingly actuate the relay. To use a frame
aerial was, therefore, essential, and to this was coupled
an H.F. amplifier, an H.L.610 anode bend detector and
a single L.F, stage with a P625 valve. Critical mani-
pulation of the frame, the tuning dials, and the volume
control reduced the Daventry transmission to extinction
so that a talk which was in progress from the German
station was just audible on the loud speaker.

Operates with Weak Signals.

To connect up the picture machine was the work of
a few minutes, as all the necessary leads are made up
and terminated on multi-cnded plugs: By throwing its
switch to ‘“ on '’ 1t was noted that the modulated signals
of the speech transmission produced an average current
in the anode circuit of the additional rectifying valve well
in excess of 5 mA., the full scale reading of its meter.
It should be noted here that the P.M.4DX has a mutual
conductance of approximately 2, which means that were
there no resistance into anode circuit a current change
of 2 mA. would be produced for every volt change
applied to its grid.  Actually the output valve of a
receiving set may be handling a voltage swing of 30 ov
more peak volts, which multiplied 'y its amplification

2 Not to be confused with the Konigswusterhausen transmis-
sion on 1,250 metves.

A 20
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An Hour with a Picture Receiver.—

factor, probably 5, as well as the ratio of the trans-
former fitted as an input to the rectifying valve of 6 to 1,
gives risc to a current change enormously in excess of
requircments. A mean current of some 3 mA. only is
required to work the Fultograph, so that two-stage L.F.
amplifiers are not wanted as an input, while the signal
required to produce audibility from a loud speaker is
much in excess of that required for picture reception.
With any given combination of valves, therefore, a
good picture can be reccived from a distant station
whose signals are too weak for loud speaker reproduc-
tion.  From these obscrvations it is evident that a
critical input is called for which,

Wireless
World
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among the interruptions composing the picture and the
machine will run on unchecked.

After the warning ** Achtung! Achtung!’ from the
German station a tuning notc facilitated the adjust-
ment - of signal strength, during which period " the
moistened paper was prepared and clipped to the
cylinder. Then came a period of silence, during which
time the clockwork was released, rotation being held by
the relay. Next a series of properly spaced synchronis-
ing dots let go the cylinder for threc or four successive
revolutions, indicating everything to be in order. Then
followed the picture. On the first attempt, however,
synchronising was almost immediately lost as a result

of the relay being relcased by the

in turn, demands a good volume 4 s Z-
This- control should pre- VA AR S i

control.

ferably be independent of the

tuning adjustments and might well
be fitted to the rectifier panel.

As synchronising is effected by a
momentary signal which restarts

; “ mush "’ that was brought in in
et a foolish endcavour to augment the
signal strength.  The effect was
that a heavy marking occurred on
the left-hand side of the picture.”
It is here suggested that a check-
squared pattern %in. in width on
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machine, resultin;}

the cylinder at cach rotation, it is obvious that the
machine must start in step or its automatic switching
cams will not bring the relay into operation at the right
moment preceding the transmission of the dot which on
cach revolution restores rotation. Thus, the cylinder
must start right, and the procedure, until it becomes a
habit, is a little tricky. To switch in the machine too
carly means that the relay will be actuated by the tail-
end of the preceding announcement or tuning note.
To switch in too late, that is after the picture has started,
means that the synchronising signal will not be found

A 21

; The dark vertical markings %
are due to interference from 5XX, which >
has a frequency difference of only 10 kC
with Konigswusterhausen.

(Above, No. 2) A less dense picture pro-
duced by a weaker signal and In which
the Daventry Interference

disappeared.
(RlIght, No. 3) A radlo picture trom Paris. .
The system employed has a different rate %
of traverse to that provided on the receiving .
In an elongation of the
mage.

has almost Y . s
A ey AP -

Rl %
. - <

the edge of every picture would be reassuring to the
user that his machine is running correctly, for the
detail of the start of a picture usually affords very little
clue. Picture No. 1 embodics the experience gained
during the former reception, and the black lines which
disfigure it are the record of high-pitched notes from
the Daventry transmission.

For picture No. 2 signal strength was cut down far

* Reproduced on page 727, 7'he Wireless World, November

28th, 1928,
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An Hour with a Picture Receiver.—

below the audibility point, and with no other clue than
the picture itself there was a danger of picture recep-
tion fading out cntirely, as evidenced by the lighter
portion which is just discernible half-way across. A
““line ”’ image, being a readily readable penned
announcement of greeting from Berlin, was the fourth
picture transmitted.

Following a now routine procedure from picture to
picture, another piece of paper was prepared with great
haste -and clipped in readiness on the cylinder, pending
being set in rotation by an incoming signal. Konigs-
wusterhausen had finished, however, yet a slight move-
ment of the tuning dial set our picture receiver going
on a transmission from another source. This time it
was Radio Paris giving us a parallel transmission of its
celebrities, but unfortunately the conditions at the
transmitter did not quite correspond with those to which

Wireless
Worldl

our receiver was adjusted. As a result picture No. 3

DECEMBER sth, 1928.

is elongated.  Synchronisation was intermittently lost
during the recording of two subsequent pictures from
the Paris station, the trouble being due to the slight un-
suitability of their system. The pictures became
marked, and are therefore not reproduced here, but
there was no difficulty in identifying the notable per-
sonages they represented.

Now that there is an indication that picture-receiving
machines are coming into more general use it is hoped
that a British transmission, perhaps even on a normal
broadcasting wavelength, may be arranged at a time
reasonably convenient to the average listener. Quite
a low power transmission could serve the whole of this
country, and in order not to interrupt the normal ser-
vice to listeners, may it be suggested that an all picture
transmission from a low power station would do much to
develop interest.
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Pafent Office, 25, Southampton Buildings, London, W.C.2, price Is. each.

Piezo Crystal Holder.
(No. 277,330.)

Convention date (U.S.A4.): September
13¢th, 1926,
A crystal holder, especially suitable for

mounting quartz and other piezo oscil-

lators, consists of a central screw-
A B
R
N 3 —
/
[¢+]

A protective holder for crystals.
(No. 277,330.)

adjusted eclectrode A surrounded and
protected by a cup-shaped electrode B
firmly screwed on to a support C of suit-
able insulating material. The crystal is
mounted upon the central electrode A.
The holder protects the crystal from dust
and dirt, whilst the effect of temperature
variations in altering the electrode spac-
ing, and consequently the effective capa-
city of the unit, is minimised. .
Patent issued to Westinghouse Elec-

tric Co.
0000

Loud Speakers.
(No. 290,344)

Application date: February 9th, 1927.
A conical diaphragm D is mounted
inside a shallow horn H so that the
resulting sound waves are propagated
directly from the front surface of the
diaphragm, and also by reflection from
the rear surface.  The diaphragm is
supported peripherally from a rigid
tmg C by cutting away the material

forming the cone except at three points.
This method of suspension is stated to
ensure that a substantial portion of the
vibration is a direct to-and-fro or piston
action, whilst the remainder of the dia-
phragm vibrates by flexure about the
ring support.

The general pitch of the system is
controlled by moving the cone D towards
or away from the resonator or horn H.
The conical diaphragm may be so con-
structed that its thickness increases
gradually from the periphery to the
centre. The combination of the cone
with the shallow horn resonator is stated

Loud speaker so designed that a substan-
tial part of the vibration consists of a
piston action. (No 290,344.)

to result in a high standard of repro-
duction.
Patent issued to C. Mahé de Chenul
de la Bourdonnais.
0000

A Battery-receiver Unit.
(No. 290,350.)

Application date: February 10th, 1927,

With a receiver using resistance-capa-
city coupling, the cost of the coupling
unit is relatively small by comparison
with that of the H.T, battery. For a
small additional charge the H.T. battery
can therefore be adapted to serve as the
actual receiver, by 1ncorporating in it
the necessary coupling unit, a few ter-
minals, and two or more valve holders.

As shown in the illustration, a standard
H.T. dry-cell battery is fitted with suit-
able terminals T, T1, with valve holders
V1, V2, and with resistances R, Rl, and
a coupling condenser C, the latter being
embedded in the usual insulating mate:
rial used to fill up the spaces %etween
the individual cell units. The outfit may

A high tenslon battery with resistance
stage Incorporated. (No. 290,350.)

comprise both H.T. and L.T. dry-cell
nnits, the two battery sections being so
designed as to last for an approximately
equal time when fitted with dull-emitter
valves of specified consumption.

Patent issued to the British Thomson
Houston Co., Ltd.
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An Interesting Amplifier for Both the Radiophile and the

Gramophile.

By N. P. VINCER=-MINTER,

INCE most modern receivers are designed so that

their low-frequency portions may be used as a

gramophone amplifier, readers may well ask what
advantage will they gain by building a separate ampli-
fier. The answer is, of course, that they will gain no
advantage whatever, and an amplificr separate from a
wircless receiver is only uscful under special circum-
stances. Such a device would be fully justified, how-
ever, cven if its only good point was that, being solely
an amplifier and therefore possessing no rectifier, the
chances of obtaining poor quality are greatly lessened,
since undoubtedly the detector is by far the weakest link
in the wireless receiver from the point of view of quality
of reproduction, notwithstanding the diode rectifier,

which at the present moment is attracting a good deal
of attention

Filament and Plate Current from the Mains.

Now the amplifier with which we are dealing here
is designed to operate from A.C. mains of any standard
voltage and periodicity, taking both H.T. and L.T.
from the mains, grid bias being derived from a grid
battery. The reason why no attempt has been made to
dispense with the grid battery is that it is cheap to pur-
chase and should last very many months. The pro-
vision of an extra power rectifying valve and its con-
comitant apparatus for the supply of grid bias would
increase the initial cost of the amplifier to an absurd

CH, {

H1H

2 CS

0.S.
PICK-UP

[

A.C. MAINS

1.S.

Fig. 1.—The theoretical clrcuit dlagram, CH,, 32 henrys;
Ty, intervalve trans}o
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CH., 20 henrys; 1
rmer; T, mains transformer; C, 2 mids. ; Cy, C;, 4 mtds.

R,, 2 ohms; R,, R, 50 ohms; R, R;, 5 mcgohﬁ:s;
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figure when the low cost and good service of a grid
battery are taken into account, and, of course, no
method of batteryless bias, other than the provision of
an extra valve or metal oxide rectifier, is worth con-
sidering.

Although a practical wiring plan and dimensional
layout will be found accompanying this article, it should
be pointed out that this layout may be departed from
with the utmost confidence as the whole apparatus is
absolutely stable and hum-frec, and, moreover, does
not motorboat, except under very great provocation,
such as would cause the best commercial battery
eliminator (whichever that may be) to do likewise, at
three speeds simultaneously. The whole apparatus
may, as a matter of fact, be altered if desired, so that
it will fit into a suit case, or into a suitable recess in
a console type of gramophone. In this respect it is
even better than the ‘“ A.C.2 '’ receiver, described by
the writer some time ago in this journal, and the actual
way it is built up on a baseboard is probably the
simplest and most straightforward that could be
adopted. If anyone desires to build it up in this form,
then the writer would suggest that a wooden cover be
made after the fashion of the lid of a sewing machine,
a recess being cut out, of course, for the ebonite strip
holding the input and output terminals and the volume
control. If this were done, suitable holes should be
made in the baseboard and in the sides of the cover
for ventilation purposes.

It will be noticed that no

‘

‘“on aud off ’ switch is

Wireless
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provided. This was left cut as it is assumed that
readers will simply connect the usual flexible cord to
the primary winding of the power transformer as shown
in the diagrams. If desired, however, there is ample
space for an ordinary tumbler switch to be mounted
on the baseboard. The fiexible wire could then be
anchored down permanently to the baseboard by the
usual small cbonite strip so often used for this purpose.

Indirectly-heated A.C. Valve as Detector.

Now we come to the great and burning question of
valves. As most readers know, it is customary to
employ indirectly-heated cathode valves in any recciver
or amplifier designed so that its L.T. supply is obtained
from the electric lighting mains through the medium of
a step-down power transformer. In a battery-operated
receiver, the hot filament and the clectron-emitting
cathode are one and the same thing, but in the case of
A.C. mains it is better for certain reasons and under
certain circumstances to use a valve in which the fila-
ment is not required to act also as the cathode. Tt is
not the intention of the writer to enter into these reasons
again here, since he has already donc so at some length
in a previous issue of this journal. However, there are
circumstances which render the indirectly-heated
cathode valve not only unnecessary but undesirable in
a certain portion of the receiver.

Now in the first place, even though we are not
describing a wireless receiver, let it be asserted by the
writer with profound emphasis, that as matters stand
to-day no attempt should cver be made to usc any but
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Fig. 2.—The bascboard layout.
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A.C. Gramophone Amplifier.—

an indirectly-heated type of A.C. valve as a grid
detector.  This is a position wlhere any form of directly-
heated cathode valve fails miserably as a rule, and if
by way of exception it should appear to work satis-
factorily, one can confidently anticipate its ceasing to
do so at any moment. In an amplifier, however,
although the indirectly-heated cathode valve gives excel-
lent results, the possibilities of replacing it by a valve
of the dircctly-heated type must be considered. If the
filament of an ordinary 0.1 ampere type of valve were
fed from raw A.C. a hum would be heard due, among
other things, to the fact that the filament temperature
being low, it does not 1emain constant during one com-
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market consume 0.8 ampere at 0.8 volt, and for this
reason they are usually referred to as ‘“ Point Eight *’
valves. There is, however, no magic cither in the figure
of 0.8 or in the fact that the figure for voltage and
current is the same. These valves can be obtained
with various characteristics. At the present time power
transformers are obtainable which have both a 0.8 and
a 3.5 volt winding, so that cither these new valves or
the older indirectly-hcated cathode valves can be used
as desired. In this amplifier a ‘* Point Eight ** valve
is used in the first stage ; the writer feels sure that some-
one will enquire why it is not possible to use an
indirectly-heated valve like the K.L.1 in this position.

There is, of course, no reason at all against this being

1
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A general view of the amplifier.

plete A.C. cycle, but tends to vary in temperature in
step with the A.C. current passing through. By in-
creasing the thickness of this filament and causing it to
take a much heavier current, this disadvantage is greatly
reduced. Suppose, thercfore, we built the filament to
consume 0.8 ampere instead of 0.1 ampere, what
happens then?

The New “ Point-Eight "’ Valves.

We find that the temperature is constant, and the
hum tends to disappear, but we have very considerably
increased the wattage demanded by our filament.  We
can easily restore this by dropping the voltage con-
siderably, and by doing this we shall gain other
advantages also, due to the resultant short filament.
There are other advantageous points which cannot be
considered here, however, as they have already been
brought out in previous articles. Actually, the new
directly-heated cathode A.C. valves that are upon the

A 25

done if desired, if the necessary alterations are made
in the wiring. ‘The *‘ Point Eight ” valve, however,
requites less than one-tenth of the filament wattage
demanded by the K.L.1 valve, whose consumption is
2 amperes at 3.5 volts.

It should be pointed out at this stage that the voltage
amplification given by this valve and transformer stage
is quite sufficient to amplify the input signals from
average present-cday pick-up to a sufficient intensity to
causc overloadiug it presented to the grid of an ordinary
super-power valve nnless the signal input be reduced
by use of the volume control. Moreover, the aforesaid
super-power valve will overload before the first valve.
This holds good tor most pick-ups, with the cxception
of one or two whose generated EAMLF, is exceedingly
small.

We have been assuming that our output valve is of
the ordinary super-power valve class, but we must
remember that we have to choose an 4.C. valve for the
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Fig. 3.— The practical wiring dlagram, showlag the generat

} arrangement underneath the baseboard. It should be strongly
emphasised that wires carrying raw A.C. must be twlsted together
I when constructing the am;i!lﬂer. ot‘herwlse a severe bum wlll make’ :3‘
tsell evident.
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LIST OF PARTS.

Baseboard, 18 x 10 x3in.

Baseboard battens, 10 x1 x3in.

Batten to support terminal strip, 6% x11]16 x }in.
Ebonite terminal strip, 64 x3 xlin.

Power transformer (Model « M " Marconiphone).
L.F. choke, 20 henrys (Pye).

L.F. choke, 32 henrys (Pye).

Fixed condensers, 4 mfd. (Type ** B.T.” Dubilier).
Fixed condenser, 2 mfd. (Type *“ B.T.” Dubilier).
Transformer 2.7 :1 (* Ideal” M arconiphone).
Volume control (“ Voluvernia.” Gambrell).
Porcelain valve holders (Athol).

Fixed resistor, 2 ohms ( Pre-set,” Igranic).

Grid leak holders (Bulgin).

T K A NP N W P

‘

Approximate cost of parts (excluding valves), L6 I7s. Gd.

In the *“ List of Parts " included in the descriptions of THE WIRLELIESS WORLD receivers are detailed the components
illustrated in the photographs of the instrument,

actually used by the designer and

L e

| Sleeving for above.

2 Grid Leaks, 5 megohms (Ediswan).

Fixed resistors, 50 ohms (Burndept).
Holders for above (Burndept).

Pair grid battery clips (Bulgin).

G-id battery, 16} volts (Ever-Ready).
Wander plugs (Lisenin).

Terminals, 2 Pick-up, ? L.S. (Belling & Lce).
1 Length of flex.

1 Lamp socket adaptor.

No. 16 Tinned copper wire.

Rubber-covered connecling wire.
Wood screws.

Where the designer considers it

necessary that particular components should be used in preference 1o others, these components are mentioned in the article

itself.
quality to those listed,

In all other cascs the constructor can use his discretion as te the choi.cc ot components, provided they are of equal
and that he takes into consideration in the dimensions and layout of the set any variations in

the size of alternative components he may use.

last stage. Looking at particulars supplied by manu-
facturers we find that an ' output ** valve ot the in-
directly heated cathode type is capable of handling a
larger permissible grid swing than the *‘ Point Eight
type, and thercfore we unhesitatingly choose it. With
regard to the output obtainable without overloading
this valve, the writer regards it as quite sufficient for
ordinary purposes without attempting to use two such
valves in any push-pull arrangement. Confession is
good for the soul, how-

several theoretical counts, it works excellently  in
practice, and the writer often regrets that ordinary com-
mercial A.C. transformers with a 6-volt winding for
the purpose of using super-power valves in the output
stage are not more gencrally obtainable upon the
market, and would express the opinion that it is a matter
to which manufacturers might well turn their attention.
Readers are warned against thinking that they possess
a ready-made 6-volt winding for this purpose in the
one which is suppliced for

cver, and the writer ad- heating a U.5 or other
mits that he was intending - Y 2V, ¥ Y/ S— rectifying  valve.  Obvi-
y \ l l ] ! h /1 i

to usc in the output stage y L ; i = ously the same winding
an ordinary 4-volt super- % fb I ‘ could not be used for both
power valve which has 5 T %% L. é@ purposes. )

a  greater  permissible = S 1 No attempt is made to
grid swing, since he was % 8 G) B 3 enter into constructional
under the mistaken im- 13/,; - —@- O details of this amplifier,
pression that the trans- 16 c &° c N since the work entailed
former delivered four full 1 T 1 merely consists in assem-
volts and not 3.5 volts, 6 N bling a few ready-made

which is so plainly marked

parts on a baseboard in

on the instrument. Tests
showed that the trans-
former meant what it said,
as the 4-volt valve did not
glow with sufficient brilliance to give any results. The
writer has no doubt whatever that this arrangement
would have worked exceedingly well, because he would
mention that he himself uses an amplifier with an ordin-

ary six-volt super-power valve in the last stage, his

fransformer having been constructed for him with a 6-
volt winding by a kind-hcarted friend possessing much
skill in transformer design and construction.

In spite of theoretical arguments, which might be
advanced to the contrary, this arrangement does work
faultlessly using cither a D.E.5A or a P.625. Both
these valves have }-ampere filaments, which are quite
lieavy enough to prevent hum due to temperature
variation, which is apparent with 0.1 valves. Although
this arrangement can easily be put out of court on

A 27

Fig. 4.—Drilling details of the terminal pane!.
follows: A, 3'8in. dia.; B, 5/16in. dia.; C, 1 8in. dia., counter-
sunk for No. 4 wood screws.

accordance with the de-
tails given in the layout.
Wiring up should present
no difficulties. It is im-
portant, however, that all wires carrying A.C. be
twisted together as indicated in the practical wiring dia-
gram or a distressing hum will result. It will be noticed
that in the case of the 0.8 winding on the transformer
a_centre tapping is provided by the makers. None is
given on the 3.5-volt winding, but the writer has, as
In previous arrangements described by him, picked up
the centre tapping electrically by shunting the winding
with two 50-ohm fixed resistors in series, the necessary
tapping being made at the junction between these two
aforesaid resistors. A variable potentiometer of the
ordinary wire-wound 400-ohm type may be used if
desired, Dbut it is totally unneccssary. The fixed
rheostat in series with the filament of “the U.5 valve
should be adjusted to a position which permits approxi-

Values are as
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mately two-thirds of the resistance to be in circuit.
Earlier in this article the writer discussed the
advantage to be gained from a gramophone amplifier
divorced from the wireless receiving set. and was hard
pressed to find a reasonable causa uvivendi. Two
important reasons have, however, just suggested them-
selves; one is that there may exist gramophiles who
are desirous of amplifying gramophone programmes
only without any thought of wireless reception. The
second is the undesirability (in the case of plutocrats
possessed of a console type of gramophone in addition
to a cabinet wireless receiver) of it being necessary to

Wireless
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unite these two instruments by a length of ‘‘ flex,”
passing from the pick-up in the gramophone to the
amplifier in the wireless receiver. At all times this
length of ““ flex *’ would be a menace to the peace of
the household, since at any moment someone might
trip over it and tread on the cat, this resulting in
“ msulting words and behaviour whereby,” as it is
usually written on the charge sheet, if the writer’s
memory does not fail him, ““a breach of the peace might
be occasioned.”

This gramophone amplifier is available for inspection
by readers at the Editorial Offices of this journal, 116-
117, Fleet Street, London, I-.C.4.

AMPLIFIER INPUT CONNECTIONS.
Detector Output Circuit should be Built into the Receiver, not the Amplifier.

either by keeping both permanently in use for

local and distant reception respectively, or by try-
ing different types of detector and high-frequency ampli-
fier. Tn cither case, it is both troublesome and expen-
sive to employ more than one low-frequency amplifier.
so that it becomes desirable to possess an amplifier that
can be cornected to any receiver that is in use at the
moment. If this plan is adopted, then any new receiver
that may be built need not extend beyond the detector.

MA.\'\' people like to use more than one receiver,

The Detector Difficulty.

‘The chief difficulty in such a case 1s to arrange the
input connections to the amplifier in such a way that it
can be used after any receiver.

This difficulty arises hecause ditferent tyvpes of detector
require, far hest results, different kinds of coupling be-
tween them and the first valve of the amplifier, so that
no one coupling can be built into the amplifier and used
in all cases. It is logical, therefore, to regard this
coupling as part of the detector circuit rather than as
part of the amplifier, and to build into each receiver the
coupling which is most appropriate for the detector con-
tained within it.  If this is done, the amplifier may begin

ouTPUT INPUT

1StVALVE
OF
AMPLIFIER

Pig 1.—General circult arrangement of detector

followed by
L.F. amplifier.

with a grid condenser and leak, as indicated in Iig. 1; a
o.005 mfd. condenser and a z-megohm leak will be suit-
able for all cases.

Universal Connections.

If a choke or a resistance is connected in the plate
circuit of the detector to which this amplifier is to be
attached, a single connection hbetween the terminals
marked ‘‘ OQutput’ and ““ Input” in Fig. 1 is all that
1s. required when common batteries are used, while if a
transformer is employed ‘“ O.S.”” is connected to the
input terminal of the amplilier, “ 1.S.” being earthed
on [.T.—, L.T.+, or H'T. + whichever is most con-
venient. 'The condenser C is retained in all cases, to-
gether with the leak through which the grid bias is
applied ; even though it is not required with a transformer
it does no harni, and is retained for the sake of simplicity
in the connections, and to avoid the necessity of switching.

FFig. 2z shows an elabora-
tion of this system; here a
resistance R of about 20,000
ohms is connected in series
with the grid of the first
valve of - the amplifier to
keep out high-frequency volt
ages, while an iron-core
choke of high inductance is
connected as indicated for
use when it is required to
attach the amplifier to a re-
ceiver which «oes not con-
tain within itself any means
of coupling the last valve to
the amplifier. In such a case
the' plate circuit of the (le-
tector is completed through
the choke.

A transformer or a resistance might, it desired, replace
the choke, but a choke is suggested hecause of the three
it is the only one which gives at least reasonahly good
results whatever the valve that precedes it.

A. L. M. S
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Flg. 2. — Amplifier input

connections when detector

output circult is not incor-
porated In recelver.
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THE NICKEL FII.AMENT

Labour  Made at the same
factory as the

azda Lamp....
the Mazda Valve
has the same
wonderful organ-
isation behind it.

Mazda Valves

are the world's
latest and best.
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AMAZING PROFICIENCY

Here is performance! A three-valve Receiver that brings in a
least 30 stations (both long and short wave bands) on the Loud
Speaker. Whilst by the simple change of two plug-in Dimic
Coils (price 5/~ each, total 10/-) many additional ultra-short
wave band stations are .obtainable, and the reception—pure,
strong and clear. Operation so simple that a child can tune in
perfectly. A McMichael product of course. Ask your dealer for
a demonstration and judge for yourself the sterling capabilities
of this delightful receiver. Sold complete with three valves
specially tested with set in handsome solid oak cabinet.

Price, including all Royvalties, £21 o 16 H 0

Deferred payments can be arranged.

sz LM MICHAEL™ =

Manufacturers of Wireless and Scientific Apparatus

WEXHAM ROAD, SLOUGH, BUCKS.

London Showrooms: 179, STRAND, W.C.2. (Phone: CENTRAL 6988)

| McMICHAEL

8205 vansO

The

DIMIC
COIL

A highly efficient
inductance of a
particular form
devised to fulfil
the most stringent
requirements of
modern Wireless
science in the re-
ception and reproduction of Radio signals. Like all
McMichael components it is absolutely reliable and
far ahead of any others, being an entirely original con-
ception and a proved essential for truer and finer

reception.  For better performance in every Set fix
the Dimic.

Price 5/~ cach. Base 2/~ extra,

The HOME ASSEMBLY
SCREENED DIMIC THREE

Explanatory leaflets and diagrams are available for the
making up of this unique home construction set. It
can be constructed at homne with ease, and will oper-
at= equally with the works produced model if our in-
structions are carried out religiously. The price of
the whole of the parts necessary to build this Set is
approximately £8 12 8. (Extras: Valves 58/-;

McMICHAEL
BINOCULAR
JUNIOR H.F.

The essential
Choke for all
screened  grid
valve circuits,
with a wide band of uniformly high efficiency. Its
binocular censtruction makes it practically fieldless
so that # can be placed in proximity to other cails
without interaction. Low self-capacity and high
inductance ensures complete absence of peak effects on
all wavelengths. Low D.C. resistance. Inductance

90,000mH. D.C. resistance 250 ohms.  Price 4/-

FOUR VALVE PORTABLE

Superb of its kind this McMichacl Receiver combines
luxury with economy.  Highly selective it will bring
in the maximum number of stations on the loud
speaker. The use of screened valves in combination
with the advanced design of the circuit ensures un-
equalled results.  In beavtifully finished figured
Walnut Cabinet with CELESTION LOUD SPEAKER.
Price 35 Guuneas

(including royalties and all equipment).

L T R e e nmnnm l

Mention ot '* The Wireless World,”” when writing to advertisers, will ensure prompt attention.

A30
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BARCELONA (Radio Barcelona), Call EAJI (344.8
metres) ; 1.5 kW.~8.10, Orchestral Selections. 6.30,
Tenor Songs: Un clavell (Pujol); La Canpana
(Saint-Saéns) ;  Maig (Toldra) ;  Can¢é d'un doble
amor (Pujol). 7.0, Recitations by Bartolome Pujol.
7.20, Orchestral Selections: Sclection from Rose
Marie (Friml) ; Hungarian Czardas (Michiels); Sol-
veig's Song (Grieg); Glockenstindrhen (Kockert).
7.50, Soprano Songs: Bosc endins (Mestres): Air
from Don Juan (Mozart); Cancé d'Abril (Lamote
de Grignon) ; Air from Hérodiacde (Massenet). 8.20,
Orchestral - Selections of French Classical = Music :
First Suite from L'Arlésienne (Bizet). 8.40, Sports
Notes. 9.0 {approx.), Close Down.

BERGEN (370.4 metres) ; 1.5 kW.-5.30, Talk for
Girls. 6.0, Programniue for Children. 7.0, Orchestral
Coneert. 750, Topical Talk. 8.0, Mr. A. Daulsen,
lalk :  The Bergen Dialect. 8.30, Choral Recital,
9.0, Weather Report, News and Time Sigual. 9.15,
Dance Music. 11,0 (approx.), Close Down.

BERLIN (Konigswusterhausen) (1,250 metres) ; 40
kW.—3.30. Progranmune from Hamburg, 4.30, Herr
Ubr, Talk: The Everyday Life of an Official. 5.0,
Industrial Talk by Prof. Woldt. 5.30, Elementary
Spanish Lesson, §.55, Dr. K. W, Wagner, Talk:
Acoustics. 7,0, * Agricultural”  Coucert : ber
allen Gipfeln ist Rubh (Kuhlau); Heinkehr—Iorch,
dic alten Eichen rauschen (Gelbke) ; Swabian Peasant
Dances ; March for Wind Instrutnents, Hinaus zum
Wald (Burman) ; Talk by Heiorich Sobnrey ; Forest
and Hunting Songs ; Selection for Wind Instruments,
Nun ruhens alle Wilder. 8,0, Programme from
Voxhaus.

BERLIN (Voxhaus) (484 metres) ; 4 k\W.—9.10 a.m.,
Market Prices. 9,15 a.m., \Weather Report, News
and Time Signal. 10.0 a.m., rogramme of Gramo-
phone Records. 10.30 a.m., LExchange Quotations.
11.56 am., Time Signa). 12.30, Weather Report
and News. 1,0, Programme of Gramophone Records.
2.0, Lxchange Quotations. 2,30, Talk by Hans
Willibald  Timena. 3.0, Talk. 3.30, Realing by
Olga  Fuchs-Malzimanu. 4,0, Orchestral Concert :
Selection from The Girl of the Golden \West (Puccini) ;

\Waltz  (Zichrer); Beau Soir (Debussy);  Valse
Romantique  (Debussy) ;  Grotesque (Lindernann) ;
Dance from Rose Marvie (Friml); Victoria regia,

(Kunneke) ; Selections from The Rose of Stamboul
(Fall); Souvenir (Boulanger) ; Overture to La Belle
lélene (Offenbach); in the Interval, Prograinme
Anuouncements. 5.40, Dr. Henny  Moos, Talk .

‘The Christmas Tree and its llwnination. 5.55,
Prof. Wagner, Talk: Acoustics. 7.0, Programuue
frotu  Konigswusterhausen, 8.0, Concert of Songs

and Airs;  Air from Orpheus and Euridice (Gluck) ;
Von ewiger Liebe ; Sapphic Ode (Brahms) ; Hallelujah
(Mozart) ; Air from Lucrezia Borgia (Donizetti). 8.30,
The Kreutzer Sonata in A Major Op. 47 (Beethoven).
9.30, News, Weather Report, Time Signal, Sports
Notes and Dance Music.  11.80 (approx), Close Down.

BERN (411 metres) ; 1.5 k\V.—3.0, Orcbestral Con-
cert. 3,30, Programme for Children by Friulein
Grety Vogt. 4.0, Orchestral Coucert. 8.29, Timne
Signal and Weather Report. .30, Dr, Zurukzoglu,
Talk: \What are the Aims of Lugenics, and how are
they to be realised? 2.0, Symphony Concert relayed
from Basle (1,010 metres). 9,0, News and Weather
Keport.  9.15, Orchestral Concert by the Kursaal
Orcbestra. 9.40, Dauce Music. 11.0 (approx.),
Close Down.

BRESLAU (322.6 metres) ; 4 k\W.—8.0, Revicw of
Books by Richard Steinuolt. 3.30, Concert of Tenor
Solos and Quartet Selections. 5.0, Film Review by
Hans Baldung. 525, Lsperanto Talk by Alfred
Hanuschke. 535, Talk Dby Herr v Reinersdortl.
6.20, Shorthand Lesson. 6.50, Herbert Brunar, Talk :
The Dawning of a New Era—Round the World in a
Second by Wireless, 7,15, Programme of Old and
New Daices. 9.0, News, followed by Dance Music.

BRUNN (441.2 metres) ; 2.5 k\WW.—5.0, German Pro-
grainme, §.0, Concert: Owverture to The Czar and
the Carpenter (Lortzing); The Nutcracker Suite
(I'chaikovsky); Songs (Grieg); Songs (Brahms) ;
Songs (Liszt); Selection from Lohengrin (Wagner).
6.45, Programme from Prague, 8.15, ' The Icarl
Necklace "—Coinedy  (lid. Bass). 9.0, Programme
from Prague. 10.25 Dance Music from the Hotel
Rosenbreier.

BRUSSELS (508.5 metres) ; 1.5 h\V.—5.0, Orchestral
Concert from the Armenonville ‘l'ea  Roows. 6.0,
Liementary English lLesson. 6.25, English Lesson.
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8.45, Recital of Songs by Mme. Deby, with M. Hlia-
schenko at the Piano. 7.0, Gramophone Sclections.
7.30, "' Radio-Chronifue.” 8.15, Gala Concert. 9,0,

opical Talk. 9.10, Concert (continued). 10.10,
News and Esperanto Report. 10.20, Orchestral
Concert from the Palace Hotel. 11.0 (approx.),

Close Down.

BUDAPEST (556.6 metres) ; 20 k\W.—3.45, Time
Signal, Weather Report aund Sports Notes, 4.0,
Orchestral Concert : March of the Gladiators (Fueik) ;
Waltz (Waldteufel) ; Potpourri (Komzak); Sclec-
tions (Lulenbery), (a) Musizicrende Zigeuner, (b)
Schmiedeliedehen, (¢) Die Nachtigalle und die Frische ;
The Diplomat (Sousa) ;: $pass muss scin (Morena) ;
The Phantomn Brigade (Middleton) ; “Ciirkische Schar-
Wache (Micha®is). 540, Talk: “The Industriat
Regeneration of Hungary, 6,15, Sports Notes. 6.30,
Play from the Studio. 9,15, Time Signal, Weather
Report and News. 9,35, Concert from the Caf¢
Ostenle,

CRACOW
Programme.

(588 metres) ; 1.5 kW.--4.20, Litcrary
5.0, Programme from Warsaw. 8.0,
Miscellancous  Items. 6,20, Scandinavian Tales.
6.45, News. 6.55, Time Signal. 2.0, Review of
Foreign Politics during the last Week, by Mr. J.
Regula. 2,30, Programme  from  Warsaw. 9.0,
Progrunme  from Warsaw, 9.30, Concert from a
Restaurant. 10,30 (approx.), Close Down.

DUBLIN, Call 2RN (319.1 metres) ; 1.5 k\W.—1.30,
Weather  Report and Gramophone Selections. 7.20,
News. 7.30, Sclections by Val Vousden (Entertainer),
7.45, Irish Lesson by Scamus O'Duirinne, 8.0,
Students’ Union: Academy of Music. 830, I'iL
Uilleann by Seamus MacAonghusa. 8.45, Star
Concert: Overturc by the Auginented Station Or-
chestra; Baritone Solos by J. Challoner Heaton ;
Pianoforte Sclections by Maurice Cole; Dances by
the Augmented Station Orchestra : Selections by J.
Challoner Heaton ; Violin Solos by Winifred Small;
The Augmented Station Orchestra; Maurice Cole ;
Instrumental Duet by Maurice Cole and Winifred
Small; The Augmented Station Orchestra. 10.30,
News, Weather Report and Close Down,

FRANKFURT (428.6 metres); 4 kW.—25 Pro-
gramine for Children.  2.55, ‘Talk for the Housewife.
3.35, Councert : Selections | Mascagni), (a) Intermezzo
sinfouico trom Cavalleria Rusticana, (b) Cherry Duet,
from 1.’ Amico Fritz, (c) Ratelitf's Dream from William
Ratcliff; Songs; Selection from Iris (Mascagni) ;
Intermezzo from A basso porto (Spinelli) ; Songs;
Intermezzo from Romeo and Juliet (Zandonai) ;
Selection from La Bohéme (Leoncavallo); In the
Interval, Wircless News and Announcements, 5.10,
Reading from the Novel, " On Two Dlanets ** (Lass-
witz) by O, W, Studtmann, 5,30 The Letter l3ox.
6.0, LUsperanto Lesson by W. Wischhoff. 8,30,
Advertising Talk, 6.45, Maria Schler, Tallc: A
Trip to Switzerland by the Fraukfurt League for
Adult LEducation. 7,15, * The Red Roube "—Drama
(I3rienx), followed by Dance Music relaved from
Voxhaus,

HAMBURG, Call HA (in Morse), (394.7 metres) ;
4 kW.—9.15 am,, News. 10.0 am., Programme
of Gramophone Records, 11.10a.m,, Weather Report.
1115 am., Exchange Quotations. 11.30 am.,
Concert relayed from Hanover (297 metres); lu the
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Interval at 11.55 a.m., Time Signal. 12.10, News.
1.40, Lxchange Quotations. 3.0, lllustrated Music
Talk by Dr. Willl. Heinitz. 3.30, Concert of Negro
Spirituals: I'm a rolling (Lisher) ; Kingdom coniin’
(Work) ; Nelly was a lady; Oh) Boys, carry me
‘long; Old Black jJoe (Foster); Rosa Lec; Sally,
comne up (Buckley) ; Nelly Bly (Foster) ; Menagerie ;
De little ole log cabin in” de lane (Hays). 4.30, Re-
quest Progranune. 5.30, Dr. S. Landshut, Talk :
Is " To Americanise " a Slogan? 6.0, The Hamburg
Christinas  Market. 6.55, \Weather Report. 7.0,
Concert from the \Works of Jessel : March, Herz un&
Hand fiirs Vaterland ; Grand Potpourri from The Maid
of the Black Forest ; Duet, Im Postkutsehkasten,
from Des Kiinigs Nachbarin; Mexican Legend ;
Character Skcteh, Spring in Japan; ks muss ja
nicht im Mai gleieh sein, from Schwalbenhochzeit ;
Das ist der Zauber der Liche from Schwalbenhochzeit ;
Intermezzo Der Rose Hochzeit i Intermczzo Siciliano ;
Man nimmt ein rosa Blatt zur 1{and from Schwalben-
bochzeit; Auf zug der Stadtwache ; Am Colorado;
Selection from Des Kinigs Nachtarin ; Unter afrikanis-
chem Himmel ;  Sclection from Die Postmeisterin ;
Selection from The Maid of the Black Forest ; Flieder
und Jasmin ; Serenata di Dossilipo; Seleclion from
Ahe Maid of the Black Porest ; The Parade of the
Tin Soldiers. 9,30, Weather Report, News, Sports
Notes and Programime Announcements. 9.45 (approx.)
Café Wallhof Coneert. 10,50, North Sca and Baltic
Weather Report.

HILVERSUM (1071 metres); 5 k\.—9.40 a.m.,
Time Signal and Daily Service. 11.40 a.m, Police
Announcements,  11.50 am., Musical Scchtions.
1.40, Musical Programme, relayed from the Tuschinski
Theatre, Amsterdam: Orchestral Conductor, Max
Tak; Organist, Vierre Palla. 3.40, Italian Lesson.
4.40, German Lesson. 540, Gramophone Selections,
6.25, Irench Lesson. 7.25, Police Announcements.
7.45, Concert and Talk, arranged by the \Workers’
Radio Society. 10.10, Musical Progranume, relayed
from the Roval Pieture House, Amsterdam : Orches-
tral Conductor, H. de Groot; Organist, Joh. Jong.
11,15 (approx ), Close Down.

HUIZEN (340.9 metres) ; 4 k\V.—Transmits on 1,852
metres from 3.40. 12,10, Concert of Irio Music.
2.40, Programuue tor Children. 5.10, Gramophone
Sclections, 6,10, Talk by M. Simons. 6.30, Catholic
Report. 6.40, English Lesson, 7,10, Lesson in Dress.
making. 7,40, Talk by M. Lyppeus. 8.0, Concert
from Anmnerzoden : Choral, Soprano, Saxophoue and
Cornet” Selections ; “lalks by Fr. Is. Trienckens and
M. Herchenrath, Mayor ot Anterzoden.

JUAN-LES-PINS (Radio L.I..) (244 metres) ; 1.5 k\V.—
1.0, Orchestral Concert. 9.0, News, Talk for Woien
by Mme, la Comtesse de Trewenge, and Coucert.
10.0, Diunice Music.  10.30 (approx.), Close Down

KALUNDBORG (1,153 metres) ; 7 kW —Programme
also for Copenhagen (337 wetres).—86,30 a.m., Morning
Gymnastics. 10.0 a.m,, Weather Report. 10.15 am.,,
liducatioual Talk. 11.0 a.m., Chimes frotm the ‘Town
Hall.  11.5 am., Orchestral Concert from \Wivel's
Restaurant. 2.0, Progrianme for Children, 2.30,
Concert:  Turkish March (Moczart);  Overture to
Tancred ; Valse bruuettes (Ganne); Selection from
A Masked Ball (Verdi); Ave Maria (Sctiubert) ;
Mazurka, Columbine (Lumbye); Heisc 0z Wevse
(Larsen); Reading by Clara Schwartz; Iaris
March (Ganue, ; Waltz, The Skaters (Waldteufel) ;
Sclection from Lilac Time (Schubert-Berte) ; Polka,
Dina (Lumbye); Huugarian Dance, No. 3, Op. 6
(Brahuis) ;  March, Under the Star-Spangled Banner
(Sousa). 4.50, Talk: The Choice of Seeds for the
Garden.  5.20, Otto Juel Jorgensen Talk : something
About Stoves. §.50, Weather Report. 6.0, Nuws and
Exchange Quotations. 8,15, Time Siznal. 6.30,
Caniilla Perssen, Talk: Women in the World of
Bnsiness. 7.0, Chimes from the Town Hall. 7.2,
Concert of Indian Verse and Music: Introduction ;
Selection  fromy  Bhagavadgita; Temiple Hymns,
(a) Hynm to Indra, (b) Hymn to Agni, (c) Hymn to
Ushas; The Heavenly Messenger (Kalidasa); Folk
Sonzs 3 Mother India (Dvijendralal R:\)); Music on
Indian Motives 5 News. 8.15, Duet Recital (Hansen) -
The Girls of the ‘Town; Boating; Minstrels Waltz ;
The Land of Song; Grey-weather Dreams Vaga-
bonds; Amor. 845, Concert of Light Music, 9.45,
Dance Music by the Orchestra of the Industri Restaur-
ant. 110, Chimes from the Town Hall. 11,15 (approx.).
Cluse Dowa.
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Programn®s from Abroad.—

EKATTOWITZ (422 metres) ; 10 k\.—4.35, Children’s
letter Box. 5.0, Programmme for Children. 6.0,
Announcements. 8.20, Talk by Mr. K. Zienkiewicz.
6.58, Time Signal. 7.0, Mr. K. Rutkowski, Talk:
Inipressions of a Journey to Constantinople. 7.30,
Programume from Warsaw. 8.0, \Weather Report and
News. 8.30, Dauce Music.

KAUNAS (2,000 metres) : 7 )
Winter  Storm  (thucik);  Selection  {Rebikopf) :
Winter (Tchaikovsky); Waltz (Waldteufel). 3.3,
“ Winter in D'oetry.” 3.45, Talk. 4.30, Announce:
ments. 5.0, Weather Report and News. §.15, Agricul-
tural Report. 5.45, Mr. Z. Kuzmickis, ‘Talk : l.l}hlm-
nian Literature. 6.15, News. 6.30, Evening Eunter

kW .--3.0, Concert:

tainment.
LAHTI (1,522.8 metres) ; 35 k\V.—4.0, Vocal and
Orchestral Concert: Parola Marche; Selections

(Sibelius), (a) Valse triste, (b) Berceuse, (¢} Suite
Op. : Songs (Merikanto). 4.35, Talk. 5.15,
Finuish Songs (Merikanto) ;  Finnish  Songs  (arr.
Kauppi). 5.40, Talk. 6.0, Concert.

LANGENBERG (468.8 metres) ; 20 k\V.—Programnine
also for Aiz-la-Chapelle (400 metres), Cologne (283
metres) and Miinster (250 metres). - 8,0 a.m., Chimes.

" 85 a.m., Catholic Morning Rccital. 9.85, Labour
Exchange Report. 10.10 a.m., Talks: The Choice of
Careers. 11.0 a.m., Organ Recital by Prof. Haus
Bachemn. 12.5, Orchestral Concert: Carnival Overture
(Dvorak) ;  Angelus (Micheli) ; Im  Rosengarten
Merndelssohn (Urbach} ; Nordisches  Capriccio
(Donisch) ; Waltz, Red Roses (Lehdr); Sclections
from the Works of Suppé (Rhode); Little Grand-
mother (Langer); Taugo, Erinnerung an Neapel
(Michael) : Boston, Gedicht (Fibich). 2.40, Herr P
Brills, Talk on Wireless Technology—Self-Induction in
Direct and Alternating Current Circuits. 3.0, R_ev.
Phillips, Talk : The Battleground of Life. 3.20, ’I?lk
for Women by Adelbertha Gerhards.  3.40, Reading
from " The Life of Butterflies” (Schnack). 4.0,
Fegeler Felkendorf, Talk : Time, Modes and Mau.
4,20, Lnglish 1.esson by Prof. F. Hase. 4.45, ()rcl)eslral
Concert : Overture to Russlan and Ludmilla (Glinka) ;
Ukrainian Rhapsody for Ianoforte and Orchestra
(Liapunoff) ;  Svinphonic  Poem, ~ Stenka  Razin
(Glazounoff). 5.30, Dr. Hans Zbinden, Talk: Intel-
lectual Problems of America. 5.50, Canaries befon:
the Microphone, on the Occasion of the Canary Show
at Diisseldorf. 8.15, Prof. Honigsheim, Talk: Social
Probleins of a Larze City. 6.40, Prof. von der Leven,
Talk : Fairv Tales of World Literature. 7.0, Variety
Programitie, fullowed by News, Sports Notes, Orches-
tral Selections and Dance Music.  12.0 Midaight
(approx.), Close Down.

LEIPZIG (385.8 metres); 4 k\W.—3.30, Orchestral
Concert. 4.45, \Wircless News and Talk. 5,20, Wcather
Report, Time Signal and Labour Market Report.
5.30, Programine from Konigswusterhausen. 8.
Josef Greft, Talk: DPsycho-Analysis. 6.30, Dr. Iritz
Reuter, Talk: Music as a Profession. 7.0, Concert. :
" Comic Old ladies in Opcretta’; Katisha's Song
from The Mikade (Sullivan); Song from Don Cesar
(Dellinger) ; Songs from The Gipsy Baron (Strauss) ;
Duet from As Once in May (Kollo) ; Olympia's Song
from Donna Juanita (Suppé) ; Song from A Night in
Venice (Strauss) ; Duet from Bub oder Midel (Granich-
staedten) : Duet from Gri-Gri (Lincke) ; Duet from
Die gold'ne Meisterin (iZysler) ; Duet from Der Ober-
steiger (Zeller): Song from Gasparane (Millocker).
8.0, Robert Neumann reads from * Jagd auf Menschen
und Gespenster** (Neumann). 8.0, News, Sunday
Programme Announcements, and  Sports  Notes.
9.30, Dance Music relayed ‘fron Voxhaus. 11,30
(approx.), Closc Down.

MADRID (Union Radio), Call EAJ7 (375 metres) :
3 k\W.—7.0, Chimes, followed by Sextet Concert:
Sinfonfa de zarzuelas (Barbieri); Selection from
The Mastersingers (Wagner) ; 1.a Tajadera (Barrera) ;
Interlude by Luis Medina. 8,0, Dance Music relayed
from the Alkdzar. 8.26, News and Annowncements.
9.45, Market Prices Report. 10.0, Chimes, followed by
 LaCalesera " : Musical Play (del Castillo and Romin,
Music by Alonso), followed by News and Announce-
ments. 12.30 a.m. (approx.) (Sunday), Close Dowu.

MILAN, Call 1MI (549 metres) : 7 k\W.—7.15, Talk,
News and Time Signal. 7,32, Variety Coucert:
Quintet Selections, (a) Overture to The Bohemian
Girl (Balfe), (b) Suite from L'Arlésienne (Bicet);
Talk: The History and Alsthetics of Music ; Soprano
Songs; Sonata in £ Minor for Violin and Pianoforte
(Bazzini) ; Relay from the Convegno; Reading;
Quintet Selections, (a) Serenade to May (Siede), ()
Serenade to Pierrot (Burgmein); Soprano Songs;
Sonata for Violin and Pianoforte (Franck); Quintet
Selections, ia) Selections from André Chénier (Gior-
dano), (b) lInvitation to the Waltz (Weber). 9.55,
News, followed by Relay of Tziganc Music from the
Fiaschetteria Toscana. 10.45 (approx.), Close Down.

MOTALA (1,380 metres) : 30 k\W.—Programme also
for Stockholm (134.5 metres), Boden (1,190 metres),
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Goteborg (416.5 metres). Malmé (260.9 netres), Oster-
sund (720 metres), Sundsvall (345.6 metres). 4.0,
Orchestral Sclections. 5.0, Programme for Children.
§.30, Talk: The Shorthand-tvpist. 5.45, Cabaret
Sketch. 6.30, ' The Messiah "' @ Oratorio (Handel},
relayed from a Chureh. 8.15, News aud Weather
Report. 8.45, Topical Talk. 8.0, Dance Music.
12.30 a.m. (approx.) (Sunday), Close Down.

NAPLES, Call INA (333.3 metres) ; 1.5 kW.—7.30,
Wircless Notes.  7.40, Aunouncements.  7.50, News.
7.85, Harbour Notes. 8.0, Time Signal. 8.2, Orches-
tral Concert, followed by Two Comedies. 8.0, Review
of the Week. 8.50, News. 8,55, Calendar and Pro-
gramme Announcements. 10,0 (approx.), Dlance Music
froin the Trocadero. 10.30 (approx.), Close Dowu,

OSLO (461.5 metres) ; 1.5 kW.—I'rogramme rclayed
by Fredriksstad ($34.8 metres), Hamar (355.6 metres),
Notodden (411 metres), Porsgrund (500 metres), and
Riunkan (418 metres). -5.0, Prograinme for Children.
6.0, Birthday Greetings. 6.15, Weather Report and
News. 8.30, Readings. 7.0, Time Signal, 7.2. Variety
Concert. 8.30, Weather Report and News. 8,45,
Topical Talk. 9.0, Concert (continned).  10.0, Dance
Music fromn the Grand Hotel. 11.0 (approx.), Close
Down.

PARIS (Ecole Supérieure), Call FP'TT (458 metres) ;
0.5 k\W.—6.30, ** Radio journal de France.” 8.0,
Talk by M. Geville. 8.15, Legal Talik. 8.30, Concert
arranged by the Union des Grandes Association.
Followed by News, Time Signal and Weather Report,
Dance Music from the Coliscum de Paris. 12,0 Mid-
night (approx.), Close Down.

PARIS (Eiffel Tower), Call F1. (2,850 metres) ; 5 k\\ .-
5.0, Pasdeloup Concert. 7.10, Weather Report. 7,30,
" Le Journal DParlé.”’

PARIS (Petit Durisicn) (340.9 metres) ; (.5 k\W.
8.45, Gramophone Selections, Talk, News and An-
nouncements. 8.0, Concert : Overture to The Pearl of
Brazil (David), Selection from La Dame Blanche
(13oicldieu) ; Overture to the Suite in I (Bach);
Finale from the Eighth Symphony in I (Beethoven) ;
PPetite Suite (Biisser) ; Dance (Debussy); La Reine
Fiatette (Leroux) ; News in the Intervals.

PARIS (Radio-Paris), Call CIFFR (1,750 metres) ;
6 kW. 12.30, Coucert of Gramophoue Selections :
Orchestral Selection from L'apprenti sorcier (Dukas) ;
Orchestral Selection, Le Carnaval des animaux (Saint-
Saens) ; ‘Tristesse (after a Study by Chopin) Sung in
Russian by Mmes. Birse, Ershova and M. Koudratieff ;
Take in the Sun, Hang out the Moon, by the Singing
Sophomtores ; Portuguese Guitar Duet, Iado Corrido ;
Chilly Pom Pom I’ee by Ray Starita and his Orchestra ;
Selectinon from ““ Good News'' by Fred Rieh and his
Orchestra ; Noche de Nieve by the Lucchesi Tangn
Orchestra ; News in the Intervals. 2.0, Market I'rices
and Religious Information. 3.45, Dance Music by the
Joss Ghislery Symphonians ; News in the Iutervals.
7.0, Agricultural Report. 7.30, Pianoforte Lesson.
8.0, Talk: ‘The Sahara, a Marvellous Sanatorium,
followed by Market Prices and News. 8.15, Coucert :
Dramatic Programme, Melodies, Dance Music by the
Joss Ghislery Syimphounians; News in the Intervals

POSEN (344.8 metres) : 1.5 k\W.—4,15, Talk on
Scouts. 4.30, Talk by Mr. Stanislas Stacherski. 5.0,
Chamber Music: rio for Pianoforte (Haydn);
Sonata in A Major, for Violin (Beethoven). 6.0, Prof.

Stephan Papee, Talk: Antoinette Hoffmann. 6.25,
English Lesson by Dr. Arend.  6.50, Talk for Women
by Mme. Swidzinska. 7.10, Economnic Report. 7.30,

Operctta Relay from Warsaw. 8.0, Time Signal and
News. 9.30, Cabaret Programme. 11.0, Concert
arranged by La Maison Philipps. 1.0 a.m. (approx.)
(Sunday), Close Down.

PRAGUE (348.9 metres) ; 5 kW.—3.20, Talk. 3.30,
Concert. 4,30, Tall. 4.40, Talk by Dr. Seracky. 5.0,
Concert of Popular Music. 6,45, 1ng, Svobuda, Tallc:
The Edueation of the Public by Wireless. 7.0, Cabaret
Progranmume. 8.15, Third Act of ** T'he I'earl Fishers
(Bizet) relayed from Bratislava (300 metres). 9.0,
Time Signal and News. 9,25, Dance Music from the
Hotel Roseubreier, Briinn.

ROME, Cali 1RO (447.8 metres) ; 3 k\W.-—7.10, Time
Signal and Topical Talk. 7.45, Selections from Opera,
(a) " The Huguenots '’ (Meverbeer), (b) Act 2 of ** T'he
Barber of Scville’ (Rossini). 8,50, News and Close
Down.

SCHENECTADY, Cali 2XAD and 2NALF (21,96 and
31.4 meires) ; 3 kW.—12.0 Miduight, Phil Spitalny’s

DECEMBER j5th, 1928.

Music relayed from New York. 12.30 a.m. (Sunday),
Musical Programnme from the Eastman Theatre,
Rochester. 1.0 a.m., Musical Programme from the
Onondaga Hotel, Syracuse. 1.30 to 4.0 a.m., New York
Relay. 1.30 a.m., “'The Park Bench.” 2.0 a.m.,
Sclections by the Adler Quartet with Sonia Essin
Contralto). 2,30 a.m., Sclections by a Male Octet.
.0 a.m., Lucky Strike Programme. " 4.0 a.m., Time
Signal, and Dance Music, relayed from Buffalo, 5.0
a.m. (approx.}), (Mose Down.

STAMBOUYL (1,200 metres) ; 5 kW.— 3.30, Concert
4,30, Market Prices Report. 5.15, Concert of Turkish
Music. 7.30, Weather Report and Time Signal. 7.40,
Vocal and Orchestral Concert @ Orchestral Selections,
@) Overture to Dlarsifal (Waguner), (b) Mosaique
[ Beethoven) ;. Songs;  Orchestral Selection, Ballet
Suite from Salamubo (Trémisot). 9.0, News aud
Announcements. 8,10 (approx.), Close Dow.

STUTTGART (379.7 metres) ; 4 k\W.—3.35, Programme
from Frankfurt. 5.0, Time Signal and Weather Report
5.15, terr Schwaebseh, Talk: The Trade Mark as a
Commercial Weapon. 5, Talk hy Dr. hummerlen,
8.15, Talk by Bernd Iscinann. .45, Time Signal and
Sports Notes. 7.15, Folk Song Stories : Kurt Arnold
Findeisen (Klocutionist). assisted by Vocal Quartet.
8.15, Concert: 7The Rhine; On the Banks of the
Rhine, ffom the Rhincland Suite (Luling); Wenn
iber dem Rheintal der Himmel blaut  (Liling) ;
Rheinfahrt S.\lznrtin Greif) 3 Mein Heimatland, o du
berrlicher Rhein ; Fruhling amn Rhein ; Folk Song,
Der schouste Bursch am Rhein ; Auf dem Rhein
(Brentano) ;. So singt man am Rhein  (l1aseloff) ;
Wein vom Rhein ; Im Rheingau (Revling); Folk
Song, Elslein von Caub; Das Herz wm Rhein (Hill) ;
Paraphrase, Die Lorelei; Legend, Der Spielinann in
Mainz ;  Hallad, Two Brothers (Heine); Rhenish
Humour ; Beint Rheinwein (May); Reich’ mir den
Becher, du Kind am Rhein !; Schunkellied ; Folly
and Frolics ; Ein rheinisches Madchen ; Crossing thie
Cologne Rhine Bridge by Night, Poem ; Vater Rhein,
du herrlicher Strom (May) @ Stromt herbei, ihr Volker-
scharen ;. News, followed by Dance Music from
Voxhaus.

TOULOUSE (Radiophonie du Midi) (389.8 metres) ;
8 kW. 12.45, Concert. 8,0, Exchange Quotations
and News. 8.30, Instrumental Concert: Selections
from Peer Gynt (Grieg) ; Selections from 1 Pagtiacei
(L.eoncavallo) ; Sclections trom Hérodiade (Massenet)
Pianoforte Si lo, Turkish March (Mozart) ; 'Cello Solo,
Minuet {(Mozart) ; Sclections trom The Barber of
Scville (Rossini);  Mandoline Selections, (a) Legs
Millions d'Arlequin (Drigo), (b) Songe d’amour aprés
le bal (Czibulka), {c) l.a vie heureuse (Schramimel),
id) Gavotte Louis X111 ; in the Interval, Time Sigual.
0.16, North African News. 10.30 (approx.), Close

o
e

Dowun.

VIENNA (517.2 metres); 15 k\W. 215, Photo.
telegraphy  ‘“I'ransinission. 2,45, Pechvogel und
Glickskind,” Play for Children (Blachetta).  3.30,

Orchestral Concert, by the Dostal Orchestra : Prelud:
from  Eva (Lehir); Waltz, Transactionen (Jos
Strauss) ; Selectin from Manon (Massenet) ; Violin
Solo by Herr Willi Boskovsky, Legende (Wieniawsky)
Second Hungarian Rhapsedy (Liszt) ; Blumengeflister
(von Blou); Potpourri, Pikante Blitter (Komzik);
Schlussmarsch  (Ertl). 515, Coucert of Chamber
Music @ Concerto in E Minor (Nardini) ; Andantine
(Martini) ; Tempo di Menuetto (Pugnani) ; Sonata for
Horn and DPianoforte (Beethoven). 8,15, JFranz Karl
Ginzkey in Sclections from his own Works.  7.20,
“Auf Befehl der Herzogin,” Operctta-1dyll in Thre
Acts (Granichstaedten) ; followed by Phototelegraphy
Transmission.

VILNA (435 metres): 1.5 k\W.—4.45, News i
Lithuanian. 5.0, Progranmune from Warsaw. 6.0,
Talk for Womnen by Mie. Ela Buncler. 6.25, Art Talk
by Prof. J. Klos. 6.50, News and Time Signal. 7.0,
Programune from Warsaw., 7.30, Programme in
Celebration of the First Anniversary of the Vilua
Broadcasting Station. 9.0, Programme from Warsaw.
10.30 (approx.), Close Down.

WARSAW (1,111 metres) : 10 k\W.—4.30, Talk by
Prof. Moscicki. 4,45, Announcements, 6,0, Pro-
gramme for Children. 6.0, Miscellaneous Itemns.
8.20, Mr. RNolodzicjezyk, Talk: The Bay of Biscay.
6.45, News, 6.56, Time Signal. 7.0, News. 7.5,
" Radio-Chronique,” by Mr. M. Stepowski. 7.30,
Relay of an Operetta ; m the Interval, Theatre Notes.
9.0, Aviation Notes and Weather Report. 8.5, News.
9.20, I’olice Announcements and Sports Notes. 9.30,
Dance Music from' the Oaza. 10.30 (approx.), Close
Down.

ZURICH (588 metres) ; 1 kW.—3.0, Concert from the
Carlton Elite Hotel. 4.15, Accordion Selections.
4.45, \Weather Report and Exchange Quotations.
5.0, Sclection from new Gramophone Records. 6.0,
Chimes from the Zurich Churches. 6.15, Time Signal
and Weather Report. 6.20 (approx.), Popular I’ro-
gramme. 7,15, Variety Concert : Songs, Selections by
Tamperli (Entertainer), and Orchestral Music. 9.0,
Weather Report and News. 9,10, Gramophone Selec-
tivns of Dance Music.
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Programmes from Abroad.—

BARCELONA {Radio-Barcelona), Call EAJ1 344.8
metres) ; 1.5 kW.—11.0 a.m.,- Cathedral Chimes
.Transmission. 11.5 a.m., Meteorological Report for

Europe and Spain. 1.30, Concert of Trio Music ;
Gramophone Records in the Intervals. 2.45 to 5.30
(approx.), No Transmssion. 5.30 {approx.), Musical
Programme; Agricultural Market Prices an, xchange
Quotations in the Intervals, 8.0 to 8.20, Lecture,
arranged by the Catalonian Institute of Agriculture
at San Isidro. 8,20, Musical Selections by the Station
Orchestra, 8.40, Sports Notes and Biilletin, 9.0
(approx.), Close Down.

BASLE (1,010 metres) ; 1.5 kW.—Programnme relayed
fron Bern.—7.0, Coucert. 845, Late News and
Announcements and Weather Report and Forecast,
9.15 (approx.), Close Down.

BERGEN (370.4 metres) ; 1.5 kW.—9.30 a.m., Relay
of Morning Service. 11.30 a.m., Weather Report and
Forecast and General News Bulietin, 7.0, Concert by
the Bergen Wireless Orchestra. 7.50, A Chat on
Current Events. 8.30, Musical Recita] : Arensky's
Tilo for Violin, 'Cello and Pianoforte, by Mrs. Bonnevie,
Herr Schuster and Herr Miiller, 8.0, Weather Repo
and Forecast, Late News Bulletin and Time Signal.
9.15, Dance Music. 11.0 (approx.), Close Down.

BERLIN (Kénigswusterhausen) (1,250 metres) ; 40 kW,
-—7.55 a.m., Chimes, relayed from the Garrison Church,
Potsdam. 8.0 a.m., Sacred Recital with Sermnon,
relayed from Voxhang, followed by Chimes from
Berlin Cathedral. 10.30 a.m. (approx.), Concert
Prograinine from Voxhaus. 3.0, Talk. 3.30, Relay of
Musical Programme from Voxhaus., 5.0 to 7.0, Pro-
granume of Talks, arranged by the ' Deutsche Welle,”
followed by Relay from another German Station,
8.15, Late News and Announcements and Sports
Notes. 9,80, Programme of Dance Music. 11.80
(approx.), Close Down.

BERLIN {Vo:haus) (484 metres) ; 4 kW.—7.55 a.m.»
Relay of Potsdam Garrison Church Chimes. 8.0 am.
Sacred Recital of Choral and Instrutnental Music, with
Sernion in the Interval, followed by Chimes from
Berlin Cathedral. 10.30 a.m. (approx.), Concert from
the Grosse Schauspiethaus, 1.0, Elementary Morse
Lesson. 3.0, Talk. 3.30, Concert, 4.0, Musical or
Literary Programnie. 6.0, Talk. 7.0, Concert Pro-
gramie.  9.15, Meteorological Report; Time Signal,
Spprts Notes, and Late News and Announcements.
8.30, Programume of Dance Music. 11.30 (approx.),
Close Down.

BERN (411 metres) ; 1.5 kW.—8.30 a.m. to 10.30 am.,
Protestant Sermon. 12.0 Noom, Time Signal and
Metcorological Report, 12.5, Orchestral Concert by
the Linder and Meyer Orchestra, 8.29, Time Signal
and Weather Report and Forecast. 6.30, Reading or
Talk. 8.45, Sports Notes, Late News and Announce-
ments and Weather Report and Forecast. 9.0,
Musical Selections by the Kursaal Orchestra. 9.40
(approx.), Close Down.

BRESLAU (322.68 metres); 4 kW.—Programme
relayed by Gleiwits (329.7 metres).—8.15 a.m., Relay
of Chimes from Christ Church. 10.0 a.m, (approx.),
Recital of Sacred Music with Sermon. 1.0, Guessing
Competition, 1.10, Talk or Literary Programme,
1.35, Notes for Chess Enthusiasts. 2.0, Children’s
Programme, Fairy Rales by Friedrich Reinicke.
2.30, Agricultural Lecture. 7.15, Evening Entertain-
ment with the collaboration of Mary Wurm-Meysen-
berg, Hermann Zanke and others, 8.0, Late News and

Announcements. 9,30, Dance Music, = 11.0 (approx.),
Close Down.

BRUSSELS (508.5 metres); 1.5 kW.—5.0, Light
Music. 6.0, Children’s Corner. 6.30, Concert of Trio
Music.  7.30, La Radio-Chronique. 8.15, Orchestral
Concert. 10.10, News from tl:ekglrﬁs. 11.0 (approx.),
Close Down.

BUDAPEST (556.8 metres); 20 kW.—8.0 a.m.,
General News Bulletin and Talk for Women, 9,0
a.m., Relgy of Sacred Service and Sermon. 11.30 am,
approx.), Musical Programme. 2.30, Talk for Farmers,

, Concert.  6.30 (approx.), Concert or Relay of an
3 . 9.45, Dance Music. 10.30 approx.), Close
Down,

COLOGNE (283 metres) ; 4 kW ~Programme also for
Aix-Ia~-Chapelle (400  metres), (468.8
metres) and Miinster (250 metres).—@.45 am., Self
Defence Lesson, 7.5 a.m., Review of the Programmnes
of the Week in Esperanto. 7,15 a.m., Lute or Guitar
Lesson by Olly Wirtz Koort, 7.35 a.m., Es nto
Class by Alfred Dormanns. 9,0 a.m,, Sacred Festival
and Address. 12.0 Noon, Musical Programme. 3,30,
Livening Concert, conducted by Karl Weyler : Entr'acte
and Ballet Music from, “ Rosamunde "’ {Schubert),
8.45, Sports Notes. 7.0, Concert or Opera, followed
by Late News and Announcements, Sports Notes and
Programme of Light and Dance Music. 11.0 (approx.),
Close Down,
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CORK, Call GCK (400 metres); 1.5 kW.—8.80,
Concert of Vocal and Instrumental Music : Nora
O'Sullivan (Contralto). 11.0, National Anthem and
Weather Report and Forecast. 11.15 (approx.),
Close Down.

ORACOW (568 metres) ; 1.5 kW.—9.15 a.m. to 10.45
8.m., Relay of Cathedral Service. 10.56 a.m., Relay
of the Fanfare from the Church of Notre Dame,
followed by Time Signal and Meteorological Report.
1110 a.m., Relay from Warsaw. 1.0 and 1.20, Two
Lectures for Farmers. 1.40, Agricultural Bulletin by
Dr. St. Wasniewski. 2.15, ncert relayed from
Warsaw. 4.30, Talk. 5.0, Programme from Warsaw.
7.80, Evening Concert devoted to Light Music rendered
by the Mandoline Orchestra accompanied })2' Mr. Leon
Hoffmann ; Vocal Items by Mme. St. orff. 9.0,
Transmission from Warsaw. 9.30, Relay of Musical
Programme from a Restaurant.  10.30 (approx.),
Close Down.

DUBLIN, Call 2RN (319.1 metres) ; 1.5 kW.—8.30
to 1115 (approx.), Programme relayed” from Cork.
8.30, Concert of Vocal and Instrumenial Music, Violin
Solos by Winifred Small. 11.0, National Anthemn and
Weather Report. 1115 (approx.). Close Down.

T (428.6 metres) ; 4 kW.—Programme
Cassel (252.1 metres).—7.30 a.m. to
8.30 a.m. (approx.), Moming Recital and Address.
12.0 oon, Transmission, arranged by the Wiesbaden
Agricultural Institute. 7,30, Musical or Literary
Programme, 9.80 (approx.), Dance Music, 11.6
(approx.), Close Down.,

HAMBURG, Call HA (in Morse) (384.7 metres) ;
4 kW.—Programme relayed by Bremen (272.7 metres),
Hanover (207 metres) and "Kiel (254.2 metres). —
725 a.m., Time Signal. 7.80 a.m., Weather Reg_ort,
followed by General News Bulletin. 7.50 a.m., Talk
on Economic Questions. 10.0 a.m. (for Hamburg,
Bremen and Hanover), Technical Talk. 11.55 a.m.,
Time Signal, relaved from Nanen. 12.5 (for Hamburg
and Kiel), Musical Progranune. 12.5 (for Bremen),
Instrumental Music. 12,5 (for Hanover), Gramophone
Records, 1.0, Children’s Corner, by Funkheinzel-
mann. 2.0, Concert. 3,0, Musical or Literary Pro-
gramme. 6.30, Talk on Sport, arranged by the Ham-
burg School of Physical Training, 8.40, Sports News.
8.56, Weather Report. 7.0, Concert or Play, 9.30,
Weather Report and Late News Bulletin, foliowed by
Light Music. 10.50 (for Hamburg, Bremen and Kiel),
Weather Report for the North Sea and Baltic, 11.0
(approx.), Close Down.

HILVERSUM (1,071 metres) ; 5 k\W.—12.30 (approx.),
Musical Programme. 2,10, Concert of Orchestrai
Music, relayed from the Amsterdarn Concert Hall,
8.40 Musical Programme. 7,40, Weather Forccast,
News and Sports Notes. 7.50, Concert, including a
Mass by Schubert, 10,40 {approx.), Close Down.

HUIZEZ (340.9 metres) ; 4 kW.—Transmits from
3.40 on 1,852 metres.—8.5 a.m, Relay of Divine
Service and Serinon. 12.10, Concert by the Katholieke
Radio Omroep Trio. 1.10, Talk. 140, Talk. 2.10,
Concert. 5,30, Relay of Evening Service from
Bodegraven ; Sermon by the Minister, the Rev, G. A.
Pott, on the Text from St. Luke, Chap, 15, Verses
8-10; Voluntaries by the Organist, Mr, v. d Vliet,
7.50 (approx.), Orchestral Concert, 10.25, Choral
Epilogue, conducted by Mr. Jos. H. Pickkers. 10.40
(approx.), Close Down.

EALUNDBORG (1,153 metres) ; 7 kW.—Programme
also for Copenhagen (337 netres).—9.0 a.m., Divine
Service, relayed from Co en, 10.30 a.m. to
10.40 a.m. (Kalundborg only), Weather Forecast fromn
the Meteorological Institute. 12.0 Noon to 12.25,
Lesson in German, arranged by ‘ Radiolytteren.”
12.80, Lesson in French, arranged by Radiolytteren.”
1.0, Divine Service Relay from a church in Copenhagen,
2,30, Orchestral Concert. 4.30, Programme for
Children, 5.0, Time Signal and Chimes, 5.50
(Ealandborg only), Weather Report and Forecast
from the Meteorological Institute, 6,0, Press News
and Aunouncements, 6.5, Correct Time. 8.30
(approx.), Talk. 7.0, Town Hall Chimes from Copen-

en, 7.5, ““ Dyveke,” Melodraina in Three Acts, by
Hans Werner, Music by Ludolf Nielsen, followed by
News and Announcements. 10.0, Dance Music
Programines by the Palace Hotel Orchestra, conducted
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!l?' Teddy Petersen; in the .Interval at 11.0, Town
all Chines, relayed from Co) n. 11.830
(approx.), Close Down.

KATTOWITZ (428 metres); 10 kW.—0.15 am,
Relay of Divine Service, 10.56 a.m., Time Signal.
11.0 a.m., Meteorological Report. 11.18 a.m., Concert
of Popular Music by the Studio Quartet. 1.0, Religious
Address. 1,20 and 1.40, Two A, icultural Lectures.
2.0, Meteorological Report. Lﬂ? Transmission of
the Warsaw Philharinonic Orchestral Concert, 5.0,
Musical Programme. 8.0, Various Announcements.
6.20, Half-an-Hour of Humour, by Prof. St. Ligon.
6.58, Time Si 7.0, Talk. 9.0, Meteorological
Report and Weather Forecast, Press Review aad
Sports Notes. 9.30, Dance Music Programme. 10,30
(approx.), Close Down,

EAUNAS (2,000 metres) ; 7 kW.—2,30, Children’s
Corner, 4.0, Talk by J. Ardickas. 6.30, Concert or
Outside Relay. 9.30 {approx.}, Close Down,

KRONIGSBERG (303 metres) i 4 kW.—Programme
relayed by Danzig (272.7 metres).—8.0 a.m., Morning
Service with Choral and Instrumental Selections and
Address, 10.0 a.m., (Ronigsberg only), Weather Report
and Forecast. 10.15 a.m. (approx.), Musical

gramme. 11.55 a.m., Relay of the Titne Signal from
Nauen, followed hy Weather Report and Forecast.
7.0, ‘‘ Alpenkénig und Menschenfeind,” a Drama of
Men and Spirits, by Ferdinand Raimund, adapted for
the Wireless by Hans Bodenstedt, Music by Hermann
gn:llen. 98.10, (approx.), Late News Report and Sports

ulletin,

LAHTI (1,522.8 metres) ; 35 kW, —Programme also
for Helsingfors (375 nietres),—7.0 am.,, Relay of
Church Service, 9.50 a.m., News from the Press.
10.5 a.m., Concert. 10.50 a.m., Weather Report and
Time Signal. 11,0 a.m., Relay of Church Service in
Swedish. 3,0, Concert by the Lahti Wireless Orchestra.
4.87, Time Signal and Weather Report and Forecast.
5.10, Concert by the Wireless Orchestra : Overture to
William Tell Rossini). 715, Concert by the Station
Orchestra with Soloists, 7.45, General, News Bulletin
given in Finnish. 8.0, News Bulletin in Swedish.
8.30 (approx.), Close Down.

LANGENBERQ (468.8 metres) ; 20 kW.—Programme
also for Aix-la-Chapelle (400 tetres), Cologne (283
metres) and Munster (250 metres).—8.45 a.m., Boxing
Lesson, by Dr. Ludwig Bach. 7.5 a.m., Alfred Dor-
Inanns : Extracts from the Programme of the Week
in Esperanto. 7.15 a.m., Music Lesson. 7.35 a.m. to
?7.55 a.m., Lesson in Esperanto. 8.0 a.m,, Sacred
Recital of Music and Sermon. 12.0 Noon, Musical
Programme. 3,80, Concert of Orchestral Music. 8.45,
Sports Notes. 7.0, Evening Concert : “The Marriage
of Figaro,” Opera (Mozart) ; Late News and Announce-
ments, Sports Bulletin and Programme of Light
Music. 11.0 (approx.), Closc Down,

LEIPZIG (365.8 metres) ; 4 kW.—Prograimme relayed
byeDresden (275.2 metres),—7,80 a.an., Relay of Organ
Recital, 8.0 a.m., Vocal and Instrumental Concert.
10.30 a.m., Talk. 11.0 a.m., Concert. 3.0, Musical or
Literary Programme. 4.0, Concert, 5.30, Talk.
8.30, Concert or Play. 8.0 Stories of Fast Prussia,
read by Martina Otto-Morgenstern. 8.0, Sports

Notes. 9.30, Dance Music, relayed fromu Berlin
11.30 (approx.), Close Down.

LYONS (Radio Lyon) (201 inetres); 1.5 kW, —
7.830, “Le Journal Parlé”: News, Review,

Amusements Chronicle and Announcements. 8.0,
Concert of Instrumental Music, with the collaboration
of Mme, Ducharne (Pianist), M. Camand (Violinist),
and M. Testaniére ('Cellist) 9.0 (approx.), Close
Down.

MADRID (Union Radio), Call EAJ7 (375 metres) ;
3 kW.—Programnie relayed by EAjJ22
(405 metres).—11.80 a.m., Programme by the Muni-
cipal Band, conducted by Maestro Villa, relayed.from
El Retiro, 2.0, Chitnes and Time Signal. 2.5, Concert
Programme of Light Music by the Station Orchestra,
with Item by Luis Medina in the Interval. 3.30 to
7.0, No Transmission, 7.0, Chimes, 7.5, Concert of
Sextet Music : Selections from La alegria de la huerta
g:hueca). 8.0, Programme of Dance Music by the

alermo Orchestra from the Alkazar. 8.30 to 10.0, No
Transmission. 10.0, Chimes and Time Signal, 10.5,
Concert by a Regimental Band. 12.0 Midnight,
Chimes, followed by gramme of Dance Music by
the Palermo Orchestra, relayed from the Alkazar,
12.30 a.m. (approx.) (Monday), Close Down.

MILAN, 1M1 (549 metres) ; 7 kW.—9.0 a.m., Opening
Signal and English Language Lesson. 9.30 a.m. to
10.0 a.m.. Concert of Religious Music, with Vocal and
Instrumental Items, 11.30 am., Time Signal anct
Concert of Quartet Music. 12.30 to 3.0, No Trans-
mission. 3.0, Opening Signal. 8.5, Concert by the
Wireless Quintet. 4.15, Concert by the Tzigane Orches-
tra, relayed from the Fiaschetteria Toscana, 5.0 to
8,55, No Transmission. 6.55, O ning Signal and
News and Announcements. 7.30, Time Signal. 7.35
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Programmes from Abroad.—

Relay of * The Pearlfishers,” Opera (Bizet); Sports
Notes and News during the Interval. 10,30 (approx.),
Close Down.

MOTALA (1,380 metres) ; 30 kW.—Prograinme also
for Stockholm (454.5 mectres), Boden (1,100 metres),
Goteborg (#16.5 inetres), Malmé (2609 metres),
Ostersund (720 metres) and Sundsvall (545.6 metres).—
10.0 a.m., Transmission of Morning Service from a
Stockholm Church. 3.0, Provincial Musical Programme
fromn Boras, including Soprano, Violin and Harp Solos.
485, Chimes from Stockholm Town Hall. 8.15, Late
News and Announcements and Weather Report and
Forecast. 10.30 (approx.), Close Down.

MUNICH (5357 metres) ; 4 kW.—Programimne,
relayed by Augsburg (566 metres), Kaiserslantern
(277.8 metres) and Nuremburg (241.9 metres).—10.0
am., Chimes fromn the Manich Town Hall. 2.0,
Musical Progranune, 7.0, ' The Polish Jew," Opera
in Two Acts by Karl Weiss. 9.20, Late News Bulletin,
11.0 {approx.), Close Down.

NAPLES, Call iINA (333.3 metres); 1.5 kW.—
9.0 a.m., Concert of Sacred Music. 3.45, Programine
for Children, 4.0, Programme of Vocal and Instru-
mental Music. 4.30, Time Sigual. 7.80, Wireless
Review. 7.50, ‘lransmission by the Neapolitan
Harbour Authoritics. 8.0, ‘line Signal. 8.2, Concert
of Theatrical Music by the Station Orchestra, with
Soloists : Duct from Act IIT of Carmen (Bizet),
rendered by R. Rotondo (Tenor) and R. Aulicino
(Baritone). ~ 9.0, Sports Resuits, 9.50, Calendar and
Review of next day’s Programmes. 10.0 (approx.),
Close Down.

OSLO (46L5 metres) ; 1.5 kW.—Programme relayed
by Pro&ri!mhd (434).8 metres), Hamar (555.6 mctres),
Notodden (411 metres), Porsgrund (500 metres),
Rjnkan (448 metres).—0.60 a.m., Carillon. 10.0 a.m,,
Service rela from the Garrison Church. 6.15,
Weather Report and I‘orecast and Press News. 7.0,
Time Signal. 8.15 (approx.), Concert. 8.30, Weather
Report and News from the Press. 8.45, Talk on a
Current Topic. 9.15 (approx.), Dance Musie relayed
from the Hotel Bristol. 11.30 {approx.), Close Dowun.

PARIS (Ecole Supéricure), Call FPTT (458 metres) :
0.6 kW.—Programme relayed at intervals by the
following stations :—Bordeaux (275 metrss),
Eiffel Tower (2,660 metres), Grenoble (416 metres),
Lille (264 metres), Limoges (285 metres), Lyons PTT
(480 metres), Marseilles (303 metres), Rennes (280
metres), Toulouse PTT (260 metres).—8.0 a.m., News
of the Day and Time Signal. 9.25 a.m., International
Time Signal aud Meteorological Report. 12.0 Noon,
Concert. 1.0, “ Radio Journal de France Economique.”
1.30, Concert of Orchestral Music. 4.0, Pasdeloup
Symphony Concert, conducted by M. Rhené Biton.
6.30, *‘Le Radiv Journal de France.” 8.16, Talk
by M. J. Noirot, member of the Nautical Committee
oty the French Touring Club. 8,30, Concert, followed
by late News Report, Titne Signal and Weather
Iorecast. 10.30 (approx.), lrogramine of Darnce
Music relayed from the Colisean de Paris. 12,0
Midnight (approx.}, Close Down.

PARIS (Eiffel Tower), Call FL (2,659 metres); 5>
kW.—7.56 a.m., Time Signal on 82.5 m. 9.26 a.m.,
Cime Signal on 2,650 metres. 5.0, Pasdeloup Coucert
Relay. 7.10 to 7.20, Meteomlogicnl Bulletn.  7.30,
“Le” Journal Parlé par T.S.F.,”” with Lecture on a
Health Subject, Poliee Memoirs, Sports Review, News
and Announcements and Racing Results. 7.58, Time
Signal on 82.5 metres. 8.0 to 9.0, I’rogramme of
African and Asiatic Music: Danses arabes (Widor).
10.28, Time Signal on 2,650 metres. 11.15 {approx.),
Close Down.

PARIS (Petit Parisicu) (340.9 metres); 0.5 kW.—
8.45, Gramophone Records. 8,50, Talk. 8.55, News
from the Press. 9.0, Concert by artistes from the
Paris Opera and the Opéra- Comique. 9.2, General
News Bulletin. 9.30, Symphony Coneert under the
direction of Professor Estyle of the Paris Conser-
vatoire. 10.0, Late News Bulletin. 10.15, Concert
of Orchestral Music. 11,0 (approx.), Close Down.

PARIS (Radio L.L.) (370 and 60 metres) ; 1 kW, -
12.30, Programme arranged by Radio-Liberté, News
1ul Announcements followed by Sclections of Music
oy the Chatles Seringes Trio. 1.0, Carillon de onte-
nay. 3.0, Programme of Dance Music arranged by
the Fiablissements Radio L.L. 8.0, Concert of Vocal
and Instramental Musie. 10,0, Carillon du: Fontenay.
10.15 (approx.), Close Down.
PARIS (Radiy Paris), Call CFR (1,750 metres); G
kW. -8.0 a.m., General News Bulletin and Press
luformation. 8.30 a.m., Lesson in Physical Training
by Dr. Diffr..  12.0 Noon, Religious Address. 12.30,
News from the Press.  12.45, Concert by the Albert
Locatelli Orchestra with humorous itemns by Bilboquet
n the loterval. 4.30, Gramophoue Records by
L'Industrie Musicale.” In the Interval, News from
ihe Press. 7.0, Agricultural Talk and DPress News.
.45, The Radio-Paris Guignol. " Le jour du terme”
(Dorez), by Bilboquet, Zecca, Brinchetaye and (I
*Carl, 8.3), Concert by the Station Orchestra. In
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the Intervals, News from the Evening Press and Late
News Bulletin, 10.30 (approx.), Close Down.

PITTSBURGH, Call KDKA (63 and 27 metres);
25k\V.—4.0, Sessions Clock Chimes, followed by Divine
Service. 6.30, Programme arranged by the White-
house Coffee Company, relayed from New York. 7.0,
*“Roxy's Stroll” Programme from \WJZ, New York.
9.45, Divine Service rclayed from the Shadyside
Presbyterian Church and Sertnon by the Pastor, the
Rev. Hugh Thomson Kerr. 110, Programme of
Orchestral Music. 11.30, Concert by the Whittall
Anglo-Persians. 12,0 Midnight, Session Clock Chimes,
followed by Service from the Calvary Episcopal
Church, Pittsburgh, Sermon by the Pastor, Dr. E. .
Van Etten. 10.0 a.m. (Monday), National Booad-
casting Company’s Programme of Music from New
York. 115 a.m., Collier’s Radio Hour from New
York. 215 a.m., The Utica Jubilee Singers from
W]JZ, New York. 2.45, a.m., El Tango Romantico
relayed from New York. 3.15 a.m., Longine Time.
3.30 a.m. (approx.), Close Dowu.

POSEN (344.8 metres); 1.5 kW.—9.15 a.m. to 10.45
a.m., Relay of Divine Service. 11.0 a.m,, Time
Signal. 1105 a.m, and 11,30 a.m., Two Agricultural
Lectures. 2,15, Concert of Symphony Music relayed
from Warsaw. 4.45 (approx.), Talk. 7.30, Recital
of Violin and Pianofortc Music by Mlle. Maric Szraj-
berowna and Professor Frangois Lukasiewicz ; Violin
Concerto in D Major (1'chaikovsky). 8.30, Musical

Selections. 9.0, Time Signal. 9.5, Variety Pro-
gramume. 9.20, Weather Report and News and
Announcements.  10.0, Dance Music. 11.0 (approx.),

Close Down.

PRAGUE (348.9 metres) ; 5 k\V.—8.0 a.m., Recital
of Sacred Music. 10.0 a.m., (approx.}, Concert. 12.5,
Economic Report. 4.30, Transmission for Workers,
5.0, Programme for German Listeners. 5.30, Sports
News., 6.0, Concert or Play. 9.0, Time Signal and
late News Bulletin, 9.20, Concert of Light Music.
10.15 {approx.), Close Down.

RIGA (626.3 metres); 4 kW. 8.0 a.m., Relay of
Morning Service in Germau. 9.16 a.m., Rclay of
Sacred Service (in Latvian) from the Mara Church.
12,0 Noon, Musical Entertaiument for Children.
8.0, Concert by the Station Orchestra under the
cction of Arved Parups. 4.0, Programme of Talks.
6.0, Concert. 8.0, Weather Report. 9.0, Concert by
the Orchestra at the Café de 'Opira. 10.0 (approx.),
Close Down.

ROME, Call 1RO (447.8 metres); 3 k\W.—8.30 a.m,,
Opening Signatl followed by German Language Lesson.
9.0 a.m., Concert of Vocal and Instrumental Religions
Music. 9.45 a.m, to 12.0 Noon, No Transmission. 12.0
Noon, Opening Signal. 12,5 to 1.0, Concert of Trio
Music. 1.0 to 4.0, No Transmission. 4.0, Opening
Signal. 4.5 to 5.30, Miscellaneous Itemns. 5.30 to
9.10, No Transmission. 7,10, Agricultural Talk.
7.15, Sports Notes and News and Anuouncements
7.29, Time Signal. 7.31, Talk. 7.45, Concert by the
Grand Symplhony Orchestra, conducted by Willy
Ferrero :  Orchestral Selection, Two Interludes from
the Lyrical Poem, “ The Two Shepherds,” by G.
Spagnoli. First Performance in Rome. 9.50, Late
News Bulletin, 10.0 {approx.), Close Down,

SAN SEBASTIAN (Union Radio), Cali EAJ8 (400
metres) ; U.5 kW.—10.0 Concert of Light Music
relayed from the Grand Casino. 12,0 Midnight
(approx.), Close Down.

SCHENECTADY, Call 2XAD and 2XAF (21.96 and
31.4 metres); 30 kW.—8.30 to 7.0, Programme
arranged by the United Radio Corporation at New
York. 8.30, Organ Recital relayed from the Union
College Metnorial Chapel at 8chenectady : Organist,
Elmer Tidmarsh. 9.0, Address to Men by Doctor S.
Parkes Cadman, relayed from New York. 10.30,
Violin Recital. 11.0, Stetson Parade Programme re-
tayed from Boston, Mass. 11.30, Programme from
New York. 12.0 Midnight, The Old Company's Pro-
grammie, with Baritone Songs by Reinald Worrenrath,
relayed from New York. 2.0 a.m,, Talk on * Our
Government,” by David Lawrence, relayed from

i n, D.C. 2.156 a.m., Correct Time, 8.17
a.m., Lxperimental Television Signals. 3.30 a.m
approx,}, Close Down,

SEVILLE (Union Radio), Call EA}5 (376 metres);
2 kW.—2.0 to 3.0, Light Music by the Wireless Orches-
tra and Gramophone Records in the Intervals, 9.30,
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Orchestral Concert. 11.0, Flamenco Songs and Dance
Music by ‘tbe Station Orchestra. 1130 (approx.),
Close Down.

STAMBOUL (1,200 metres) ; 5 kW.—8.30, Concert.
4.20, Exchange Quotations and Grain Prices. 5.15,
Turkish Councert. 7,30, Weather Report aud Forecast
followed by Time Signal, 7.40, Talk on the History
of Music. "7.55, Orchestral Concert. 9,0, Late News
Bulletin, 9.30 (approx.), Close Down.

STUTTGART (379.7 metres); 3 kW.—Programine
relayed by Freiburg (577 metres). 10.16 a.m, (approx.),
Recital of Vocal and Instrumental Music. 11.0 a.m.,
(approx.}, Orchestral Coneert followed by Gramophone
Selections. 1.0, Children’s Corner. 2.0, Talk. 6.45,
Time Signal amd Sports Notes. .18 (approx.),
Musical or Dramatic Programme followed by Late
News Bulletin and Sports News, 1015 (approx.),
Close Down.

TALLINN (408 metres) ; 2.2 k\W.—8.0 a.m. (approx.),
Relay of Morning Service. 12.30 (approx.), Afternoon
Concert of Orchestral Music. 2.0, Agricultural Bulletin,
8.0, Musical Programme. 9.0 (approx.), Close Down,

TOULOUSE (Radiophonic du Midi) (389.8 metres) ;
8 kW.—12.30, Weather Report and Local Market
Prices, 1245, Concert of Orchestral Music. 1.0,
Correct Time, 1,45, News and Announcements, 8.0,
Parisian Market Prices and Stock kxchange Quota-
tions. 8.15, News from " La Deépéche” and * Le Petit
Parisien.” 8,30, Coucert of Orchestral Music. 9.0,
Time Signal. 9.8, Concert arranged by ** L'Asso-
ciation des Commergants Radio-Electriciens du Midi " :
Selections from ** Manon " : Opéra-eomique in Five
Acts (Massenet) founded on the Novel of that name by
L'abbé Prévost. 10,16, “ Le journal sans papier
with Reports from North Africa and Late News aud
Aunouncewents, 10.30 (approx.), Close Down,

VIENNA (517.2 metres) ; 15 kW,—Programme re-
layed by Graz (357.1 wetres), Innsbruck (204.1 metres),
Kiagenfurt (272.7 metres), and Linz (254.2 metres),—
9.20 a.m., Musical Recital, 10.0 a.m., Concert by the
Vicnna Sympbony Orchestra. 2,30, Experimental
Transmission of Pictures. 3.0, Orchestral Concert.
7.5, ** The Golden Sphinx " : Wircless Cowedy in three
acts by Fritz Gottwald, produced by Herinann Wawra,
followed by Light Music and Experimental Trans-
mission of Pictures. 10.15 (approx.), Close Down,

VILNA (435 metres) ; 1.5 kW.—9.15 a.m. to 10.45
a.m., Relay of Cathedral Scrvice, 10.66 a.m., Time
Signal. 11,0 a.m., General News Bulletin relayed from
Warsaw. 1.0 to 6.0, Programume relayed from Warsaw.
1.0 to 2,0, Three Talks on Agriculture. 2,0, Metcoro-
logical Report., 2.18, Orchestral Concert. 4.20, ‘Talk
and News. 5.0, Popular Coucert of Polish Music by
the Polish Radio Orchestra conducted by J. Ozminski:
* La recherche en mariage ¢ 1 Pologne ' ; Overture by
. Nowowiejcki. 6.0, Talk in Lithuanian. 6.20 to
10.30, I’'rogranune relayed from Warsaw. 6.20, Talk.
6.45, General News Bulletin and Tiwme Signal. 7.0,
Talk. 7.30, Concert. 9.0, Aviation Route Report and
Weather bForecast. 9.5, News Bulletin from the Polish
Telegraphic Ageucy. 9.20, Sports News and Iolice
Notes, 9.30, Dance Music relayed from the ** Oaza '
Restaurant, Warsaw., 10.30 (approx.), Close Down.

WARSAW (1,111 metres) ; 10 k\W.—9.15 a.m. to 10.45
a.m., Divine Service Kelay. 10,56 a.m., Time Signal.
11.0 a.m., Aviation Notes and Weather KReport and
Jorecast. 11.10 a.m., Symphony Concert arranged by
the Educational and Cultural Section of the Magistracy
of Warsaw and the Symphony Concerts Directorate
and rendered by the Symphony Orchestra, of the War-
saw Philharmonic, conducted by Mr. B, Szulc :
Soloists, Mine, M, Bar (Pianist) and Mume, Ahna Rose ;
(Violinist), Tasso—Symphonic Focem (Liszt). 1.0 to
2.0, Three Agricultural Lectures, 2.0, Weather Report
and Forccast. 2,15, Concert of Symphony Music
from the * Philbarwonic de Varsovie.” 4.45, Acro-
nautical Lecture by J. Osinski. 5.0 Popular Concert.
6.20, Talk. 7.30, Concert. 9.0, Aviation News and
Weather Report and Forecast. 9.5, late News and
Aunouncements, 9.20, I’olice and Sports Notes. 9.30,
Dance Music Programme from the ** Qaza " Restaur-
ant conducted by W. Roszkowski. 10.30 (approx.),
Close Down.

ZAGREB (309.2 metres) ; 0.7 kW.—10.30 am.,
Morning Concert Programme. 4.0, P'rogramme ol
Dauce Music, relayed from the Club.Cabaret. .45,
Wireless Talk. 7.0, Relay of an Opera from the
National Theatre, Zagreb; in the Intervals: News
and Announcements and \Weather I'orecast. 10.0
(approx.), Close Down.

ZURICH (588 metres) ; 1 kW.—10.0 a.m., Relay o
Convert by the Capitol Theatre Orchestra. 11.0 a.m.,
Meteorological Report, 11,30 a.m,, Musical Sclections
by the Wireless Orchestra. 8.0, Musical Programine
from the Carlton Elite Hotel, 6.30, Time Signal.
8.33, Protestant Religious Address. 7.0, Musical
Drogramme. 8.0, Programme from Lausanne 9.0,
Weather Report, News and Announcements and
Press Service from the " Neue Ziiricher Zeitung”
9.30 (approx.), Close Down.
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The New Amplion can roar. Hear it on a Saturday afternoon when a football match is
being broadcast. The New Amplion can whisper. Listen to Auntje whispering half-secrets
to Uncle in the Children’s Hour. The New Amplion can be Sir Henry Wood and all his
Orchestra—or A. J. Alan. For this is no ordinary speaker [W] It is the first
speaker (not excepting the expensive-to-operate moving coil type) to tell the
truth about broadcasting. It lets you know that the B.B.C. ‘cellos are bass
instruments and that the B.B.C. drums give a deep boom. It tells you when
Albert Sandler is fingering the E string tremulously near the bridge. All
things that are clear at the microphone are clear at the mouth of the
New Amplion. It gives measure for measure. No

is *no less” is its triu h. The New Amplion Speakers in Hand-
more. No less. E Th mp some Cabinets of Qak or Mahogany
. . ordina range in price from £9 100 to £42 0 0.
The subtleties, the depths of tone which the nary Chassis only, £6 and £3.

loud speaker cannot reproduce, are revealed by the The Amplion Radio Gramophone in
. . Oak (58126 . . . . in Mahogany

New Amplion. It represents a new era in the science £63 12 6, including Royalties,
. . Amplion Standard Spcakers, Cone and
of sound reproduction. Hear it to-day. 117m1}—pes, 52/6to £5. Junior Mcdels,

35/-to £3 3 0.

Catalogue from all Radio Dealers or
{from Graham Amplion Limited.
London: 2526, Sauvile Row, W.1.
Manchester. 10, Whitworth St. West.
Glasgow: 68, West George St.
® Works, Slough.

A3 Aduertisements for ** The Wireless World ** are only accepted from firmns we believe to be thoroughly veliable.
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The new

SCREENED GRID

Reactive Anode Unit

K. L& Varley
Sereencd Grid
Anade Gnit. Om
hole hxing., With
terminals for
easy connections.

27/6

R. I. & Varley com-
poncnts are always

up to date. This year
we have produced over
thirty ncw components
—all up to the usual R. I.
& Varley standard.

The new Screened Grid Anode
Unit is a typical example. It
provides correct values of in-
ductance and reaction for efficient
coupling after a screened grid

valve. A change-over switch per-
mits both the Anode and reac-
tion windings to be altered simul-

taneously so that the component
covers medium wave lengths between §
250 and 600 metres
and long wave
lengths between 850
and 2000 metres.

THE MARK OF BUITER RADIO.

Kingsway IHousz, 103, Kingsway, W.C.2,
"Phone: Holborn 5303.

DEPENDABLE
MAINS UNITS

Ffor

ACand DC MAINS

SATISFIED USERS ARE
OUR ONLY SALESMEN.

« I purchased from you on the 6th March
“last, for my own personal use, a
“ * Regentone " High Tension Unit, and
it has been in daily use since that
“date, and T have great pleasure in
“ informing you it has given perfect
“ satisfaction.

It is a splendid instrument, absolutelyv
“silent in operation and of the highest
“ cfficiency. 1 have no hesitation
“in recommending the ‘ Regentone’
“ Unit to anyone who wants ‘The
“Best.””

A GOOD SET DESERVES
A GOOD MAINS UNIT!

Model W.1a for A.C. Mains
t6o v, at 30 m/a.

£7 2 6.

Other models available
up to 350 v. at 1oo mja.
All A.C. Mcdels incorporate
Westinghouse Mectal
Rectitier.

Permanent Charger with
Automatic Coupler.
jamp. - - 54/-
1 amp. 70/-
Incorporating Westinghouse
Metal Rectifer.

Adri. of Resent Radio Supply Coy., 21 Bartlett's Butldings, E.C 4.

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

Events of the Week in Brief Review.

BEAM TELEPHONE TO CANADA.

The Marconi Company is understood to
be contemplating the establishment of a
commercial beam telephone service be-
tween Civeat Britain and Canada.

cooo
PICTURE RECEPTION AT SEA.

The ‘Fultograph ” pictures trans-
mitted from Daventry on Monday, Tues-
day and Wednesday of last week were
picked up with success in the Aguitania
hetween Southampton and Cherbourg, and
after the vessel had left the latter port
for New York. The pictures showed little
trace of Morse distnrbance.

cooo
FIRE ENGINE WIRELESS.

To Rochdale falls the honour of being
the first town in Britain to include wire.
less transmitters and receivers as perma-
nent equipment on fire engines. Exhaus.
tive tests have been carried out on had
roads, and, according to reports, the ap-
paratns  has successfully withstood the
worst shocks. The fire brigade intends to
employ wireless to cnable fire engines to
keep in constant touch with headquarters.

cooo
WIRELESS CONTROL CLAIM.

A system of wireless control of gunfire
in the Navy came up for discussion before
the Royal Commission of Awards 1o In.
ventors lust week, when Commander C. H.
Rolleston, R.N., claimed un award in
respect of a report submitted to the Ad-
miralty.  Mr. Swan, counsel for the
trown, submitted that H.M.S. 1'ernon
was engaged in wireless contiol of fire
some time before the receipt of Comman.
der Rolleston’s report. The claim was
lieard in camera.

o000
LEAGUE OF NATIONS W IRELESS
TESTS. '

The Tcague of Nations has now col-
lacted reports from all over the world on
the reception of the short-wave tests re
cently carried out from Kootwijk (Hol-
land) on a wavelength of 184 metres.
The total number of reports was 92, clas-
sified by the Secretariat as follows : in 38
cases reception was excellent, in 29 cases
it was good; it was fair in 18 cases, the
remaining seven being regarded as bad.
The best reports were received from Indo-
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China, North-West Frontier of India,
Mauritius and Sumatra.

The experiments are to be continued
from the same station, which will be con-
nected to a small studio in the Palais des
Nations at Geneva. Speciul efiorts are
being made to reach North and South
America, Japan and Australasia,

cooo

HOW TOWNS AFFECT WIRELESS
‘ WAVES.

A paper entitled ‘“ Alternation of
Wireless Waves over Towns,” by Messrs.
R. H. Barfield, M.Sc. (Eng.), and G. H.
Munro, will be read and discussed at tlhe
meeting this evening (Wednesday) of the
Wireless Section cf ~the Ibstifution of
Electrical Engineers. The paper will
deal with the effect of towns, including
buildings, tuned aerials, etc., on wave
damping.

o000
LOUD SPEAKERS,
PRIVAT

The problem of the outdoor loud
speaker has again come up for considera-
tion, this time by the General Purposes
Committee of the Westminster City Coun-
cil. The Committee recommends the
Council to make a by-law prohibiting the
use of a wireless loud speaker or a gramo-
phone so as to cause annoyance in any
public place, shop or business preniises,
under a penalty not exceeding £5.

The Home Secretary has stated that
nuisances arising from the mse of such
instruments in private houses are not, in
his opinion, of the sort which could be
made the subject of a by-law.

cooo

SAFEGUARDING AERIALS IN GALES.

The special safety devices included in
the aerials of the Marconi beam stations
successfully stood the test of the recent
gales. Where interruption in the wire.
less services took place it was due to in.
terruptions in land-lines owing to damage
in the storm and not to damage in the
wireless stations themselves. The aerial
wires at the beam stations, which are nor-
mally tightly strained, are so arranged
that when the wind reaches hurricine
force and undue strain is placed on the
masts the tension of the wires is auto-
matically reduced at the lower end.

l_;’UBLIC AND

PCJ CALLING.

PCJJ, the famous Philips short-wave
station at Hilversum, is to change its call
sign as from January 1st next to PCJ.
This is in accordance with the Washing-

ton agreement,
cooo

MORE POWER BY DAY.

The U.S. Federal Radio Commission,
in response to requests by broadcasting
stations which complained ‘of lirited day
range under the new regime, has granted
permission for the use of three times the
night power for use during the daytime
until sundown.

coo0o0

AMATEUR CUP AWARDS.

Mr. T. P. Allen, M.Sc., has been
awarded the ‘‘ Rotab "’ Cup for 1929 by
the Incorporated Radio Society of Great
Britain, being selected as the person who
has most assisted private experimenters
during the past year. Mr. Allen’s ener-
gies have been directed towards niaintain-
ing ““contact "’ between the hundreds of
transmitting amateurs scattered up and
down the country,

Another interesting award by the
Society is that of the Wortley-Talbot *’
Cup, also for 1929, to Mr. J. W. Mathews,
6LL, for distinguished work in the 10-
metre band. It will be remembered that
Mr. Mathews was the first British ama-
teur to establish communication with the
United States on this wavelength. The
‘“ Wortley-Talbot ”* Cup is to be awarded
annually to the amateur who does the best
work on the short wavebands.

oooo

A BOOK FOR PHOTOGRAPHERS.

The publication of * Photograins of the
Year” is an annual event of great im-
portance to all interested in camera work.
The thirty-fourth of the series, just issued
by our publishers, contains nearly one
hundred reproductions of fine camera pic-
tures, together with critica] notes, and its
contributors  include leading  photo-
graphers in many parts of the world,
The book is edited by F. J. Mortimer,
[F.R.P.B., Editor of our sister journal,
“The Amateur Photographer and Cine-
matographer.”

It is published at 5s. net in stiff paper
covers, or 7s. 6d. net in cloth boards, ob-
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tainable from all  looksellers,  ete.,

thronghout the country. or direct from

the publishers, 1liffe & Sons Ltd., Dorset

House, Tudor Street, London, E.C.4.
0000

BROADCAST EQUIPMENT ON NEW
SHI

The Lady Rodney, the new Canadian
National West Indies steawmer, which was
christened at Birkenhead on Friday last
by Mrs. J. H. Thomas, is fitted with a
six-valve wireless broadcast veceiving set
for the entertainment of passengers.

TRANSMITTER

Short-wave Tests in Manchester.

The Radio Lxperimental Society of
Manchester is now licensed under the new
regulations for transmission on all bawds
from approximately 170 metres to approxi-
mately 5 metres, excluding the R.8.G.B.
hand. The first tests will shortly take
place on 41.5 metres with crystal control
accurate to 0.1 per cent. The Society's
call-sign is 2F7.

All radio amateurs in the Manchester
district who are interested in short-wave
work are invited to communicate with the
Hon. Secretary, Mr. R. M. Kay,
B.Sc. (Tech.}, 2, Daisy Bank Road, Vic-
toria Park, Manchester.

cooo

Among the Belgian Amateurs.
Mr. Louis Era, the district manager for

Autwerp of the Réscau Belge, tells
us that the Belgian Training Ship

I’ Avenir sailed on November 3rd for
I"ort de France, Martinique, and Tampa,
Florid1, equipped with a short-wave
transmitter and using the call-sign XEB
4WK. The wavelength is 32.50 metves,
the input being derived from accumu-
lators. Three Philips’ TB04/10 valves
are employed. one as a master oscillutar
controlling the other two and working on
an input of about 20 watts.

This interesting short-wave station is
in the charge of Mr. (:. Regnier (4WW)
and Mr. G. Neelemans (4F1T), who at first
experienced considerable ditticulty owing
to the steel wire rigging of the three-
masted sailing vessel which caused an un-
steadiness of the note. However, by
using a master oscillator with  power
amplifier the signals improved greatly
hoth in quality and steadiness.

XEB 4WK is working regularly at
2300 G.M.T. during  the  present
month. Messrs. Dlegnier and Neelemans
are anxious to get into two-way communi
cation with British amatenrs, and reports
of signals heard may he sent to them rio
téseatn  Belge, 11, Rune du Congres.

Brussels.
0000

Antwerp Welcomes Visitors.

Any British amateur visiting Antwerp
will be cordially welcomed by the local
members of the Réseau Belge. During
the summer Mr. R. L. Varney (2ARY)
attended one of the ** reunions’* held in
the “ Puon Royal’ on Tuesdays at 8.30
p.m., and on November 6th the local

Wireless
World

Broadcast receivers are a_feature of all
five ships of the new Cunada-West Indies
fleet. The sets are of sutlicient strength
to pick up most of the important stations
in Kastern Canada and the United States
on the regular West Indies run.  Ar
rangements are being made so that pas-
sengers will he able to listen-in to the
latest Stock quotations.

cooo

AMERICAN RAD1O PRIZE.
Tor “ Lis fundamental investigation in
piezo-electric phenomena and their appli-

soction entertained the Tinnish experi-
menter, Mr. Bjorklund (158 2HB), who is
in chavge of the short-wave station 0oJBT
ou board s.s. Zhorburg during her
European crnise. ‘The station is wovking
on the 40-metre waveband, and at the
time of writing the steamer was bound
for Finland, Ler next trip being to
Cardiff, where she expects to arrive early

in December. My, Bjorklund is  very
desirous of getting into touch with
British amateurs, and hopes to meet

several of those in the West Country with
whom he has heen in wireless communi-
cation.

FORTHCOMING EVENTS.

WEDNESDAY, DECEMBER 5th.

Institution of Electrical Engineers, Wire-
less Section. At 6 p.m. {light refresh
ments  al 5.30). At the [lnstitution,
Saroy Place, Paper on ° Atten-
wation of Wireless Wares Orver Tawns,”
by Messrs, R H. Barfield, M.Sc. (Eng.),
and G. H. Munro,

North Middleser Ituglio Socicty. At 8 p.m.
At St Poul’s Institule, Winchmore Hill,
Locturc:  Transformer  Amplification,”
by Mr. Garside, of Messrs. Ferranti, Lid.

Edinburgh and District Itadio Socivty. At
8 pom. At 117, Grorge Strect. Busiuess
mecting. 3

Muswell Will and District Radio Seciefy.
At 8 pon. At Tollington School. Fether-

down. Rudio Gramophone Night. 3
Tottenham Wirelcss Society. At 8 p.m.
At 10, Brace Grore, N.19. Business

meeting, followed by sale uad exchunge.
THURSDAY, DECEMBER 6th.

Hford vud District Radio Society, Lecturc:
“The Sereened Grid Valves” by the
Marconiphone Co., Ltd. (with launtern
illustrations),

Stade Radio (Birminghom). Lecture:
* Lond Speaker Desipn  and  Construe-
tion,” by a representutive of Mesars. S. G
Brown, Ltd.

MDHNDAY, DECEMBER 10th.

Neweastlo-upon-Tyne  Radio  Socicty. At
7.30 pon. At 11, Seville Row. Lecture:
A0, and D.C. Battery Eliminators,” by
Mr. (. L. Lyons, M.LIE.

Mackney Redio and Physical Society, At

3 pom. At Harckaiy Electricity Show-
reoms. Lowir Clapton Road, E.S. Dis-
cugsion  on C New Valeea  and  their ¢

Merits)" awith P'entode demonstration.

EB 4BC to be Crystal-Controlled.

Since his retwrn to Antwerp Mr. Era
has been busy reconstructing his station
"B 4BC. which is now transmitting on
42.50 metres with a master oscillator and
power amplifier, argl will very soon be
crystal-controlled. Ile is using a }-wave
Hertz aerial, and even without the crystal
his note has been reported as “T9” from
Spain, Russia, Sweden, KEngland, and
Ireland.

coo0o0

A Dolivian Station.

My, Mark Johnson (SO 1AA). Tipuani.
TNolivia. is transmitting on 33 metres and
wishes to get into communication with
British stations.

DECEMBER sth, 1928.

cation to radio technigne,” Dr. Walter
G. Cady, of the physics department of
Wesleyan University, has been awarded
the 1928 Morris Liebmann Memorial
Prize Medal by the American Institute of
Radio Engmeers.

The award is made annually to the
member of the Institute who in the
opinim of the board of directors has
made the most important contribution to
radio avt.  Dr. Cady is the auther of
several important papers on the subject
of piezo-electricity.

The Social Side.
At an enjoyable soeial and danee evening of

the Golders Green and Hendon Radio Sueiety
held receutly. Col. Vigers, O.B.E., of the 47th
Divisionat Siguals, ade a short specweh ro
parding the work of the Signal Division. A
film was alsa shown by Messrs. Kodak. Ltd.,
depicting  some  piquant  incidents at  the
Nociety’s last Dirvection Finding Field Day, held
in the ncighbourhicod of Rickmansworth

tton. Seeretary: Lt.-Col. . A, Searlett,
P.5.0., 60, Pattison oR(;“(l)dé Childs Hill. N.W.2,

The VYalue of Joint Meetings.

At a joint wmecting of the Croydun and
Fhornton Heath Kadio Societics at South Croy-
don ou Tuesday, Nov. 20th, Mr. U, R. Rivers
Moore, B.Sc., President of the South Crovdon
soviety. lectured on and demonstrated " The
Latest Screcned Grid Valve Set.”  Capt. Derek
MeCualloeh (of the B.B.C.Y occupied the ebair.
Alter explaining the internal Teatures of the
valve and  the importance of the external
screening, the lecturer demonstrated hiz set,
which ineluded two sercened grid stages. Ample
volume  was  obtained  with  mang distant
stations, and the purity of reproduction was
fully  appreciated by the farge and eritical
andience.

At the .conclusion of the meeting. the ifon.
Seeretary  of  the  Thornton lleath Nociety
stressed the value of holding joint meetings,
and said on beliall of his Society that he hoped
tn reciprocate the invitation in the newr future.

llon. Seeretary (South Croydon Society). Mr.
£. L. Cumbers, 14, Campden Road. South
Croydon.

coo0o0
Wireless and Cramophcne Reproduction.

A demonstration in  whieh radio  reception
and  eleetrical  gramophone reproduction  were
compared was the feature ol the meeting of
slide  Radio  (Birmingham)  on Nov.  22ud,
the demonstrator being Mr. Reuben  Heaton.
Wireless was  represented by an  Everyman
Fowr ”* receiver oud a_ Wirclesx World mov-
ing coil lond speaker. The gramophone was a
Panotrope. The leeturer favoured push-pull
amplifieation with a low aplification vaive in
the first L.¥. stage and a tapped anode resis
tanee as volume control. Some interesting con-
trast: were provided when broadeast reeeption
w followed hy a numbher of vecords giving a
wide range of instruments. A Keen diseussion
followed the demonstration.

Hon. Seeretary: Mr. H. Clews, 52, St
Thonmis  Road. HI'(“I(I)L’N . Birminghaon,

°

NI
[o3e]
The Rich Man's Set,

A receiving set built regardless of cost with
the sole object of obtaining adeguate volume
with absolute purity of reproduetion wis denon
atrated by o representative of Messrs, Bridge
and Sona at a recent meeting of the Southend
and Distriet Radio Soefety. Impressive results
were obtained and some interesting cotparisons
were made on several types of loud speaker.

Hon. Secreta A, 10 J. Waller, Lynthorpe.,
Grange Gardens, Southend-on-Sei.

[oNeN e}

Prizes for Talks.

The hitherto silent members of the Edinburgh
and District Radio Saciety are to have a con-
crete inducement to share in the discussions=.
The meeting this evening (Wednesday) will be
devoted to  * Lecturcttes, a2 new  maonthly
feature in connection with which « prize of one
guinea will be awarded for the best paper read
during the quarter.
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Y this time readers must be
familiar with the unique pro-
perties of the screened-grid
valve. By fitting a fairly close-
meshed grid between the anode and
the control grid of a valve, its A.C.
resistance is greatly increased, but as
this is accompanied by a propor-
tional increase i., the amplification
factor the elliciency of the device is
of the same order as that of the aver-
- uge triode. Unfortunately, there is a
limit to the amplification that can be
obtained from a single stage and
this is reached when the feed-back
via the valve causes sclf-oscillation.
In the Cossor screened-grid valves
the anode is connected to a small
bakelite shrouded terminal on the
top of the glass bulb, and the other
clectrodes are connected to a stand-
ard 4-pin type of base. The control
grid and filament pins have the
same relative position as on an or-
dinary 3-electrode valve, but the pin
usually connected to the anode is in
this case the termination of the
screencd-grid.  One advantage of
this arrangement is that the ordinary
valve liolder can be employed, but
the main reason for this method of
construction is to keep the inter-
clectrode capacity reasonably small
without leading to an excessive diffi-
culty in manufacture,

Secondary Emission Effects,

The introduction of the screen so
alters the characteristics of the valve
that it is customary to show thesc
in the form of the relationship be-
tween anode voltage and anode cur-
rent with various grid potentials and
a fixed screen voltage rather than as
grid voltage—anode current curves.
The specimen tested was the 2-volt
type—S.G.220—which is rated to
pass 0.2 ampere through the fila-
ment at this pressure. For the pur-
pose of keeping a check on the fila-
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Cossor Screened=

The Cossor screened-grid valve $.G.220
for usce with a 2-volt accumulator.
ment current  during the test, an
ammeter with a very low D.C. re-
sistance was included in the filament
circuit, but with the exception of this

no other resistance was used.

The measured vollage across the
valve pins was a fraction under two
and the filament current 0.19 am-
pere.  This compares favourably
with normal working conditions, as

COSSOR S5.G.220 iw-ﬁ_.‘__;_.,_

- — — —t——y—teg

52— i N R - —3
SCREEN POTENTIAL 60V
4.8 FILAMENT 02 AMP_ AT 2V }
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Grid Valve S.G.220

Characteristic curves of the Cossor $.G.220
valve. Average values, A.C. resistance
188,000 ohms, amplification factor 188,
muiual conductanc: 1.0 mA volt with
130 volts on the anode, and — 1.0 volt G.3.

U
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there will be a slight voltage drop in
the wiring probably of about the
same order,

The potential on  the screened-
grid was kept at 60 volts and a num-
ber of measurements taken with o,
—0.5, --T.oand —1.5 volts applied
to the control grid. Tt will be seen
that the curves are of rather pecu-
liar shape, the anode current rising
rapidly with low anode potentials
followed by o sharp decline as the
voltage is increased and between 40
and 55 volts actually a reversal in
direction of flow takes place. This
is due to the secondary emission
from the plate and must be left at
that as the cause and effect is too
involved for trcatinent here.

Mutual Conductance’ of One,

The part of the curve with which
We are concerned when using the
valve as an H.F, amplifier is the
slightly rising portion between g0
and 150 volts, and it will be seen
that between these limits the curves
are sensibly paralle| although at
zero grid volts the curve shows a
tendency to rise more steeplv. The
A.C. resistance of the valve wil] vary
with  different  grid potentials and
anode volts, but if we take approxi-
mate working conditions, namely,
130 volt H.T., — 1.0 volt G.B. and
60 volts screen potential, the A.C.
resistance will be 188,000 ohms, and
the amplification factor 188, giving
a mutual conductance of one. This
compares  favourably  with  the
makers’ figures-—200,000 and 200
respectively—and moreover is of the
same order, so that it is reasonable
to conclude that the specimen tested
Is a representative sample.

The most suitable voltage values
for normal operating conditions
would appear to be between 110 and
150 on the anode, and 60 on the
screen,
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HATEVER may be the position with regard to
those having access to A.C. mains, there can

De little doubt that amateurs with D.C. supplics
are chary of using eliminators. In view of the pitfalls
s0 often encountered when applying this form of supply
direct to the receiver, their attitude is reasonable ; mat-
ters are complicated by the fact that some systems have
a positive earth—which means that the majority of the
receiver wiring will be above earth potential—and also
because onc can seldom predict how much smoothing
will be necessary in order to correct ripples and irregu-
larities, which are of widely varying intensity. As D.C.
current will no longer be supplied for domestic purposes
in this country after a few ycars, one naturally hesitates
to face a heavy expenditure for an elaborate eliminator
or the parts to make one, and the possibilitics of using
H.T. accumulators become attractive.

Voltage Dropping Resistances.

If D.C. mains of a sufficiently high voltage are avail-
able, the cells can be charged at negligible cost, and
provided that a switch is installed in such a way that
the operation of charging may be carried out without
trouble, there is no excuse for neglecting the battery,
and its life will be a long one.

Safe H.T. Supply

Accumulators, D.C. Mains, and a

Charge=Discharge Switch.

tain the simplicity of a double-pole switch. As pointed
out on previous occasions, this arrangement has the
advantage that all cells of the battery are equally dis-
charged ; this is apart from the fact that the scries re-
sistances, in conjunction with their by-pass condensers,
serve to isolate the various signal-frequency circuits, and
to prevent any undesirable interaction.

Even if the set requires a number of different H.T.
voltages, no very serious complication will ensue, but
it will be necessary, as shown in diagram (b), to fit a
switch having a greater number of poles—one for the
negative connection and one for each of the positive
tappings.

Charging Rates.

The diagrams are almost self-explanatory ; to opcrate
the set the switch blades are moved to the left, while
to recharge the battery they are placed in the reverse
position, so that current from the mains is passed through
the battery. In each of the diagrams a resistor R and a
lamp are shown ; it is not necessary that both of thesc
should be used, as long as there is sufficient resistance
in circuit to restrict the flow of current to a valug not
exceeding the maximum charging rate specified by the
manufacturers.

The calculation of thiis resistance is quite a simple
matter; the first operation is to find the voltage avail-

LAMP
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How an H.T. battery may conveniently be recharged from a D.C.

It is to scts in which a common H.T. voltage is
applied to all the valves that this kind of switching can
be most casily applied; the connections are as shown
in the accompanying diagram (a), but it may be pointed
out that it is always possible to insert series resistances
in the anode circuit of those valves which require less
than the maximum pressure available, and thus to re-

main supply : alternative connectlons for a charge-discharge switch.

able for charging purposes. This is ascertained by sub-
tracting the rated voltage of the battery from that of the
mains. We can now work out the resistance necessary
by dividing this voltage by the required charging cur-
rent (in amps.). As an example, let us assume that it
is desired to charge a 120-volt battery from 24o0-volt
mains at 1oo milliamps (0.1 amp.): in this case the
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A Safe H.T. Supply,—

voltage available for charging, after subtracting the
back-pressure of the battery, will amount to 120 volts,
and we can get the necessary value of resistance by
dividing 120 by 0.1, the resuit being 1,200 ohms.

As already suggested, the exact form taken by the
limiting resistance is unimportant—provided it will safely
pass the desired current—and an ordinary electric lamp
is certainly the lcast expensive and simplest. Its re-
sistance may be ascertained by dividing its rated wattage
by rated voltage; this gives the current passed (in
amps.). This may be converted to resistance (in
ohms) by dividing “the figure thus obtained into rated
voltage. Unfortunately, however, the resistance thus
ascertained will only be effective when the lamp is
glowing at full brilliancy, and not when the voltage
applied to it is opposed by that of the battery that is
being charged.  As is weli known, the resistance of a
lamp decrcases as the voltage applied to it is reduced,

Wireless
Worrldl

769

and to avoid passing an excessive current, a lamp with
the next lowest wattage rating to that which would
apparently be necessary should be chosen.

If a wire-wound resistor is preferred, its value is, of
course, chosen in exactly the same way, but as a re-
minder that the cells are on charge, it is desirable to
insert a milliammeter (in the position shown in diagram
(b)) or a small flashlamp bulb, which will also be in
series with the charging circuit, as indicated in both
diagrams. The resistance of this lamp will be relatively
so small that it need not be taken into account.

In cases where the wireless recciving apparatus is in
use cvery day for a number of hours, it will often be
found convenient to make it a matter of routine to place
the battery on charge when the set is switched off ; in
these cascs the charging rate should be fixed at some.-
thing considerably less than the maximum specified
rate, but sufficientlv great to make good the drain on
the battery during its working periods. H.F.S.

USEFUL DATA CHARTS. (Nos. IS & I8A.)

Self=Inductance of Multilayer Coils.

HE self-inductance of a multilayer coil of circular

I section is given by the formula :—

L = L, N:D.
where [. is in microhenrys,
N = total turns.
D = mean diameter of coil in inches.!

L, is a factor depending both on the ratio of axial
length to mean diamcter and the ratio of radial thick-
ness to mean diameter. .

The abac is constructed in exactly the same way as
No. 17, but several curves are drawn, one for each value
of t/D (ratio of thickness to mean diameter).  An insct
is provided to show the method of procedure, and a
scctional drawing of a coil makes clear the meaning of
the quantities 7, ¢ and D.

An Example,

A coil of circular section has 316 turns; its external
diameter is 4.337Tins., while its internal diameter is
3.543ins.; its thickness is 0.394in., and its length
3.937ins.  Accordingly I/D=1; t/D=o0.1; N=316;
D=3.937ins. ; and from the abac we should find L=
6,196 microhenrys, this being the calculated value.

Multilayer Coils of Polygonal Section.

A multilayer coil built up on a former of polygonal
section has the same inductance as one of circular sec-
tion possessing the same length, thickness,* and turns
provided that the mean diamecter of the circular section
coil bears a certain relation to that of the coil of poly-
gonal section, This equivalent diameter is given by
abac 184, which is sclf-explanatory. Thus a coil of

! Mean diameter=overall diameter of mean turn, less dia-
meter of wire. Length=number of turns in one layer multiplied
by axial pitch. Thickness=number of layers nultiphed by
radial pitch,

* By thickness is meant the radial thickness measured along
a radius drawn at right angles to the direction of the wire aud
not a rading drawn to a vertex of the polygon,
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square section, whose mean turn has a diameter of 3ins.
(as measured by calipering across opposite vertices of
the square and subtracting the diameter of the wire), is
equivalent to a rvound-section coil of mean diameter
2.43ins.
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Flg. 1..—~An example of a Square-section coll with side measuring
6ins. Assuming 200 turns, and by using the abac given this week,
the inductance works out at 4,425 microhenrys.

Strictly speaking, the correction factor should vary
with the ratio of length to mean diameter, but between
the limits 2 and o.1 of this ratio the variation is less
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