
SEW PUSH-PULL CIRCUIVOU CAN I

JULY
1934

PICTURES
by WIRE and WIRETHERE IS a LIMIT LESS

to A
LMPLIFICATION

THEM
" BALANCE

and
CONTROLAMPLIFIERS



Wireless Magazine. July, 1934 I

Get Your Copy
Every Friday!

Every Friday RADIO PICTORIAL reveals
in pictures and in words the home life of
popular broadcasters. Scores of lifelike
photographs of the favourites you listen to,
thrilling fiction, clever humour, a corner for
the children, a splendid feature for the wife,
etc., etc. RADIO PICTORIAL puts you in
intimate touch with the human side of broad-
casting and adds greatly to your enjoyment
of listening -in. A great twopennyworth!

GET YOUR NEWSAGENT TO DELIVER
" RADIO PICTORIAL " EVERY FRIDAY

RAMO
PICTORIAL

the Family
will enjoy
it too ! !

ON SALE AT ALL
BOOKSTALLS and
NEWSAGENTS



Editor -in -Chief:
BERNARD E. JONES

Technical Editor:
.1. H. REYNER

B.F.c. (Hons.), A.M.1.E.E.

Radiovision Editor:
H. CORBISHLEY

Wireless Magazine
The Best Shillingsworth in Radio

Vol. XIX : JULY 1934 : No. 114

Editor:
D. SISSON RELPH

Research Consultants:

W. JAMES and
PERCY W. HARRIS

Assistant Editor:
T, F. HENN

Published by EERNARD JONES PUBLICATIONS, LTD., 58/61 Fetter Lane, London, E.C.4. Telephone: Central 4341 (four lines). Telegrams: "Beejapee,Fleet,
London." Subscription: Great Britain and abroad, ISs. 6d. a year, post paid (Canada only, 13s. 6d.). Next issue published on Wednesday, July 25.

You All Want to Know
About AMPLIFIERS!

yOU will find the July "Wireless Magazine" a sound
and useful number, presenting a general survey of
practicalities and other "-alities" and reaching a

good level of achievement.
Perhaps its note is its articles on amplification ; three

thoroughly good sets covering most ordinary requirements ;
and an article " 'Balance and Control' at the B.B.C.,"
revealing the clever work done behind the scenes by
members of the B.B.C. staff, this being by Whitaker -
Wilson, who explains how microphones for outside broad-
casts are arranged, managed, and controlled so that they
pick up little else than the sounds suitable for broadcast
purposes.

Now as regards amplification, G. S. Scott explains why
there is a limit to amplification. There are limits, of
course, and the author shows that the deciding factor is
the ratio of signal (the sound that is wanted) to noise (sound
that is not wanted), and he explains how noises are intro-
duced and their effect on reproduction.

In "A New Push-pull Method," F. E. Cox gives circuit
diagrams illustrating a new system which he claims will
give even better quality than the generally accepted
methods.

We receive letters from many readers to whom the cost
of a set, as long as it is at all reasonable, is not the
important factor. Quality is what they want and for these
particular readers S. Rutherford Wilkins has designed the
"W.M." Radiogram Super, a large set built in two sections
and employing eight valves, half of them in the super -het
radio unit and half in the power -amplifier unit, including
two large P X4 triodes which give an undistorted output
of 5 watts-quite enough for small functions out-of-doors
or for dances in small halls.

For the reader who does consider cost (and most
readers have to, of course), we give this month the Six -
guinea A.C./D.C. Three, designed especially to meet the
needs of thousands of people whose houses have electric
mains. The price mentioned includes every component
and a moving -coil loud -speaker, but not the cabinet. This
three-valver can be worked off A. C. or D.C. mains without
alteration and the test report which we publish shows a
highly satisfactory performance.

The All -wave Battery Three is for a different section of
readers-a growing section keenly interested in short-
wave listening. It is a cheap set covering from 20 to 80
metres in addition to the normal broadcast wavelengths
and gives its user a lot of pleasure in tracking down the
short-wave stations as well as in providing him with the
usual broadcast entertainment.

Alan Hunter shows how the new Droitwich station will
affect listening in this country and exploins how, once it
comes into operation, several of the present regional
stations will become unnecessary ; he has a word to say,
too, about the proposed new transmissions in North Wales,
Scotland, and Newcastle.

We have many good articles of a general nature, and
among them I will just mention the Lowe and Phillips
article, "Sending Pictures by Wire and Wireless." This
is really a comprehensive survey of the history of picture
telegraphy, a science whereby you have up-to-the-minute
news pictures of an event-which perhaps took place
hundreds of miles away-in your newspapers an hour
or so after it took place. The article is well illustrated,
and to prove to you the perfection that has been attained
every photograph is printed without retouching.

B. E. J.
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Guide to the Worlds Broadcasters
Specially Compiled for "Wireless Magazine by JAY COOTE

Metres: 29.04 RUYSSELEDE (ORK) Kilocycles :
Power: 8 kw. (Belgium) 10,330

Distance from London: Approximately 158 miles.
Standard Time: Greenwich Mean Time (Belgium adopts Summer
Time).

Announcer: Man.
Call: "Id Bruxelles, Poste Colonial Belge."
Times of Transmission: B.S.T. 1945, news in French; 2000-2100,
concerts; 2100-2115, news in Flemish.

Transmits programmes for Belgian Congo and frequently relays
Brussels (INR).

Closes down with the usual goodnight greetings and the Belgian
National Anthem.

(Revised)
Metres: 31.28
Power : 20 kw. SYDNEY (VK2ME) Kilocycles:

9,590
(New South Wales)

Distance from London: Approximately 10,550 miles.
Standard Time: British Summer Time plus 9 hours.
Announcer: Man.
Opening Signal: Song of the Kookaburra bird (laughing jackass)
on sound film.
Call: "This is VK2ME, the Australian National Empire short-wave
station broadcasting on 9,590 kilocycles, 31.28 metres."
Times of Transmission: B.S.T. 0700-0900, 1100-1500, 1530-1830
(Sundays only).
Closes down with call, followed by Kookaburra song and God Save the
King.
Occasionally tests are tried out on 7 metres (42,860 kilocycles).

(Revised)
Metres: 328.6
Power : 60 kw. RADIO TOULOUSE Kilocycles:

913
(France)

Distance from London: Approximately 560 miles.
Standard Time: Greenwich Mean Time (France adopts British
Summer Time).
Announcer: Man.
Opening and Closing Signal: March : La Toulousaine.
Call: " Allo ! Allo ! Ici Radio Toulouse, Emissions de la Radio-
phonie du Midi !" Between items : "Ici Radio Toulouse."
Interval Signal: Gong (about fifty beats per minute).
Main Daily Transmissions: B.S.T. 0800, gramophone records;
1230, news; sacred service (Sundays), then continuous broadcasts
until 1430; 1815, orchestra, records, or sound films; 1930, news,
songs, relays from local catis.
The station closes down usually at 0030 with the usual French
goodnight greetings.

Metres: 483.9
Power : 20 kw. CAIRO

(Egypt)
Kilocycles:

620

Distance from London: Approximately 2,100 miles.
Standard Time: Eastern European (British Summer Time plus
1 hour).
Announcer: Man.
Call: "Cairo calling." In French: "Id Poste de Radiodiffusion du
Caire" (phon. : "Care.")
Times of Transmission: B.S.T. 1100-1330 and from 1700-2230.
Concerts consist mainly of Oriental compositions, but gramophone
records of Western music are also broadcast.
News and announcements are given out in Arabic, English, and
French; where special entertainments are transmitted for other
nationalities, also in Italian and Greek.
Relay (under construction) : Alexandria (Ras -el -Tin), 267.4 metres
(1,122 kilocycles), 5 kilowatts.

Metres : 30.43
Power : 20 kw.

(Revised)

MADRID (EAQ) Kir;ciges
(Spain)

Distance from London: Approximately 802 miles.
Standard Time: Greenwich Mean Time (British Summer Time less
1 hour).
Call: "Aqui Madrid Radiodifusion Ibero-Americana."
Announcer: Man.

Languages: Spanish, French, and English.
Times of Transmission: B.S.T. 2330-0130 daily; also 1900-2100
(Saturdays).
Transmits programmes for European listeners and occasionally
relays Madrid (EAJ7).
News bulletins are sometimes given in the English language.
Closes down with goodnight greetings in Spanish, French, and
English, followed by Spanish Republican National Anthem, Himno
de Riego.

Metres: 41.84 GRANADA (YN3RD) Kilocycles:
Power: 0.2 kw. 7,170(Nicaragua)

Distance from London: Approximately 4,350 miles.

Standard Time: British Summer Time less 7 hours.

Announcer: Man.

Languages: Spanish and English.

Interval Signal: Bugle call.

Call (in English) : "This is the amateur radio station, YN3RD,
Granada, Nicaragua."

Times of Transmission: B.S.T. 2000-2100 daily.

Metres : 476.9
Power : 20 kw. LISBON

(Portugal)

Kilocycles :
629

Distance from London: Approximately 975 miles.
Standard Time: Greenwich Mean Time (Portugal adopts Summer
Time).

Announcer: Man.
Call: "Estacao Nacional Radio Lisboa."
Times of Transmission: B.S.T. 2145-0030.
For the present the programme schedule is an experimental one, but
the broadcasts include news bulletins, studio concerts, gramophone
records, talks, and dance music by English bands.
The station closes down with goodnight greetings in several languages,
followed by the Portuguese National Anthem, A Portuguese.

(Revised)
Metres: 522.6
Power: 100 kw. STUTTGART

(Miffilacker)cycles:

(Germany) 524
Distance from London: Approximately 454 miles.
Standard Time: Central European (coincides with British Summer
Time).
Announcer: Man.
Language: German only.
Call: " Achtung ! Hier Reichssender Stuttgart."
Interval Signal: Three notes (C, D, G) repeated.
Main Daily Transmissions: B.S.T. 0545, choral concert, weather
forecast, physical exercises, news bulletin; 0615, relay of concert
from liner at Hamburg (Sundays), then continuous broadcast until
2000, news, main evening programme, relay of opera, play, or con-
cert, talks; 2220, news and time signal; 2300, late musical transmis-
sion from studio and almost nightly a relay from Frankfurt -am -Main
or Munich from midnight to 0100.
Closes down with the playing of Horst Wessel marching song, or
Deutschland Ueber A lles.
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VALVE SUPERHET
BATTERY RADIO

THAT IS EQUIVALENT TO A NINE
Mains -set performance without a mains electricity supply

This set must be heard to be believed. For no battery set has been produced
before that is in any measure equal to it. In accuracy of reproduction it is
equivalent to an expensive mains set. There is a technical reason for the
astonishing performance of this Battery Set. Although it is actually a five -
valve radio, one valve, which is of a special type, does the work of three, and
two others each act as two ! This represents the highest achievement to date
in battery radio. Not only is the tone of this new Columbia Model superior
to that of any other battery set, but its selectivity and range are phenomenal.
Every station is kept distinct. If you have no electricity supply, or live in a
district where good results cannot be got from a mains set, this is undoubtedly
the instrument to buy-for it gives you the quality of reception that has hitherto
only been possible from " mains " -radio.

Col
"MAGIC NOTES"

TRADE MARK

The new COLUMBIA SUPERHET
BATTERY GRAND, Model No. 1006
Hear this new Model to -day. The more you know
of it, the more positive you will be that this is the
instrument you have been waiting for-the instru-
ment you want ! Hear it at any Columbia dealer's

to-day-or write straight-
away for this descriptive
leaflet, "Hearing is Be-
lieving." The Coupon
below, posted in an un-
sealed envelope with a Id.
stamp will ensure that it

OR BY HIRE PURCHASE is sent.

NS

COUPON. Please send me particulars of the new Columbia
Superhet Battery Grand Model No. too6, without obligation.
To the Columbia Graphophone Co. Ltd.,

98-508 Clerkenwell Road, London, B.C./

Name

Address

(Prices do not apply in I.F.S.) W.M.1.7.34

Better service results from mentioning " Wireless Magazine " when writing to advertisers
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0,

RIPS
amnziniC 1111

,

BRPtagcn45ir MELICfE8
Isles are indicated in bold type

Note : Names in brackets are those of stations relayed

Wave-
length Name of Station Dial

Readings Country Wave-
length Name of Station Dial

Readings Country

13.92 W8XK, Saxonburg (KDKA) United States 31.41 Jeloy LCL .. .. .. Norway
13.97 Daventry GSH _ .. .. _- Great Britain 31.48 Schenectady W2XAF (WGY) --United States
14.49 Buenos Aires LSY .. .. Argentine 31.545 Daventry (Empire) GSB .. Great Britain
14.58 Bandoeng PMB .. .. .. Java 31.55 Melbourne VK3ME .. .. Victoria
15.5 Bandoeng PMA .. .. .. Java 31.55 Caracas YV3BC .. .. Venezuela
15.92 Bandoeng PLE .. Java 31.58 Rio de Janeiro PSA .. .. Brazil
16.36 Lawrenceville (N.J.) WLA . : United States 31.71 New Brunswick WKJ .. .. United States
16.38 Rugby GAS .. .. .. Great Britain 31.9 Bandoeng PLV _ .. .. i Java
16.5 Drummondville (CFAS) . Canada 32.71 Lawrenceville WNA .. United States
16.56 Bandoeng PMC .. .. .. Java 32.79 Maracay YVQ .. .. .. Venezuela
16.56 Buenos Aires LSY3 .. .. Argentine 32.88 Szekesfehervar HAT4 .. .. - Hungary
16.81
16.85

Bandoeng PLF .. .. ..
Kootwijk PCV .. .. ..

Java
Holland

33.26
- 33.59

Rugby GCS ..
Rocky Point (N.J.) WEC ..UnitedGreat Britain

States-I
16.86 Daventry Empire GSG Great Britain 34.68 London VE9BY. _ .. Canada
16.878 Boundbrook W3XAL (WJZ).. United States 36.65 Rio de Janeiro PSK (PRA3) Brazil
16.88 Eindhoven PHI Holland 37.04 Quito HCJB .. .. .. Ecuador
16.89 Konigswusterhausen DJE : : Germany 37.33 Rabat (CNR) .. .. .. Morocco
17.05 Transatlantic liners

(WGY)
37.41 Suva VPD .. .. .. Fiji Isles

19.56 Schenectady W2XAD. United States 38.07 Tokio JIAA .. .. .. Japan
19.61 La Paz CP4 .. .. .. Bolivia 38.47 Radio Nations HBP .. .. Switzerland
19.63 New York W2XE (WABC) .. United States 38.65 Kootwijk PDM .. .. .. Holland
19.67 Coytesville N.J. WIXAL (WEEI) United States 39.34 Tashkent RIM .. . .. U.S.S.R.
19.67 Tashkent (Rim) .. .. .. _ U.S.S.R. 39.76 Moscow RKI .. .. .. U.S.S.R.
19.68 Radio Colonial FYA .. _ France 39.82 Riobamba PRADO .. .. Ecuador
19.72 Saxonburg W8X.K. (KDKA) .. United States 39.89 Moscow RKI .. ... .. U.S.S.R.
19.737 Zeesen DJB .. .. .. Germany 40.3 Radio Nations HBQ .. .. Switzerland
19.815 Daventry (Empire) GSF .. Great Britain 40.5 Bogota HJ3ABB .. .. Colombia
19.84 Rome (Vatican) HVJ .. .. Italy 40.54 Rocky Point WEN .. .. U.S.A.
19.88 Moscow (RKI) .. .. .. __ U.S.S.R. 41.1 Amateur band .. .. .. -
20.27 Rocky Point WQV .. .. - United States 41.55 Bogota HKE _ .... Colombia
20.31 Rocky Point N.Y. (WEB) .. United States 41.6 Las Palmas EA8AB .. .. Canary Isles
20.97 Amateur band .. .. .. - 41.67 Singapore VSIAB .. .. Sts. Settl'mts.
21.43 Cairo SUV .. .. Egypt 41.84 Grenada YN6RD .. .. Nicaragua
21.53 Rocky Point WIK .... United States 41.9 Manizales HJ4ABB .. .. Colombia
21.58 Rocky Point WQP .. ..

_
United States 43 Madrid EA4AQ .. .. Spain

21.605 Rocky Point WQT _ .. United States 43.86 Budapest HAT 2 .. .. Hungary
21.83 Drummondville CJA8 .. - Canada 44.61 Rocky Point WQO .. .. United States
22.26 Rocky Point WAJ .. .. United States 44.96 Maracay YVQ _ _ .. Venezuela
22.48 Santa Rita YVQ .. .. Venezuela 45 Constantine FM8KR .. .. - Tunis
22.68 Liners .. .. . - 45.02 Guayaquil HC2RL .. .. - Ecuador
22.684 Zeesen (DHB) .. . ..

CNR - Germany 45.38 Moscow RW72 .. .. .. U.S.S.R.
23.39 Radio Maroc (Rabat) .. Morocco 46.53 Barranquilla (HJIABB) .. Colombia
24.41 Rugby GBU .. .. .. Great Gritain 46.69 Boundbrook W3XL (WJZ) .. United States
24.9 Kootwijk PDV .. .. .. Holland . 46.7 Boston WIXAL .. United States
25 Moscow RNE .. - _ U.S.S.R. 47 Cali HJSABB .. .. Colombia
25.25 Radio Colonial, Paris (FYA) _ _

France 47.5 S. Domingo HIZ .. Dominican R
25.25 Saxonburg (Pa.) W8XK (KDKA) United States 47.8 Domingo HIAA .. ..

1 Dominican R.
25.28 Daventry (Empire) GSE .. Great Britain 48.75 Winnipeg CJRO .. ..

I
Canada

25.34 Wayne W2XE (WABC) --- United States 48.78 Caracas YV3BC
I Venezuela

25.4
25.45

. ..Rome 2R0 ..
Boston WIXAL .(WEEI)

_ Italy
United States

48.83
48.86

Saxonburg (Pa.) W8XK (KDKA)
Moscow (RKK) .. ..

United States
U.S.S.R.

_I
25.51 Zeesen DID .. .. .. Germany 49 Johannesburg ZTJ .. .. I South Africa
25.532 Daventry (Empire) GSD ..__ Great Britain 49.02 Wayne W2XE (WABC) .. I United States
25.58 Winnipeg (CJRX) .. Canada 49.08 Caracas YVIBC .. .. Venezuela
25.63 Radio Coloniale FYA ..

---
France 49.1 Halifax VE9HX (CHNS) .. Canada

26.83
27.65

Funchal CT3AQ ..
Nauen DFL .. .. ..

MadeiraGermany___49.18{ ..Boundbrook W3XAL (WIZ)
Chicago W9XF (WENR) ..

--United_ States
United States

__
27.86 Rugby GBP .. .. .. Great Britain 49.22 Bowmanville VE9GW (CRCT) Canada
27.88 Marapicu PSG . _ .. Brazil 49.26 St. John VE9BJ (CFBL) N. Brunswick
28.28 Rocky Point (N.J.) WEA .. United States 49.3 La Paz CP5 .. .. .. Bolivia
28.5 Sydney VLK .. .. .. N.S. Wales 49.34 Chicago W9XAA (WCFL) .. United States
28.98 Buenos Aires LSX .. Brazil 49.39 Maracaibo V5BMO .. .. Venezuela
29.03 Bermuda ZFD _ ... .. West Indies 49.4 Vienna OER2 .. .. .. Austria
29.01 Ruysselede (ORK) .. .. Belgium 49.43 Vancouver VE9CS (CKFC) .. Brit. Columbia
29.16 ..Zeesen (DIQ) . .. .. Germany 49.47 Nairobi VQ7LO Kenya Colony
29.35 Marapicu PSI -I _ .. ..Brazil 49.5 Philadelphia W4X.AU.(VVCAth United States
29.59 Leopoldville OPM .. .. Belgian Congo 49.5 Cincinnati WIXAL (WLW) .. United States
29.64 Marapicu PSI .. .. ..Brazil 49.586 Daventry (Empire) GSA .. Great Britain
29.84 Abu Zabel, Cairo SUV.. .. Egypt 49.6 _ .Bogota HJ3ABI..

.

Colombia
30 Radio Excelsior LR5 .. .. Argentine 49.67 Boston WIXAL (WEED) .. United States
30.1 Rome IRS .. .. ..Italy 49.83 Zeesen DJC .. .. .. Germany
30.4 Lawrenceville WON .. .. United States 49.9 Singapore ZHI .. .. ..F.M. States
30.4 Tokio JIAA .. .. .. Japan 49.92 Havana COC .. Cuba
30.43 Madrid EAQ .. .. , .

__
Spain 49.96 Drummondville VE9DN

30.77 Lawrenceville WOF .. United States (CFCF) .. .. .. Canada
30.9 Rugby GCA .. .. .. _ Great Britain 49.97 Caracas YV2BC .. .. Venezuela
31.08 Nauen DGU _ .. .. I

Germany 50 8 Barcelona EA3AB .. .. Spain
31.23 Mexico City XETE .. .. I_ Mexico '

{ Moscow RNE .. .. U.S.S.R.
31.25 Lisbon CTIAA .. .. .. -I Portugal 50.26 Rome (Vatican) HVJ .. ..

____ Italy
31.26 Radio Nations HBL Switzerland 50.42 Domingo HIX .. .. .. Dominican R.
31.28 Philadelphia W3XAU.(VVCAI.I) United States 50.6 Medellin HJ4ABE _ ..
31.28 Sydney VK2ME .. .. - N.S. Wales 56.9 KOnigswusterhat a -al (DTG) .. Germany
31.297 Daventry (Empire) GSC .. Great Britain 57.03 Rocky Point WQN .. .. United States
31.35 Millis W1XAZ (WBZ) .. United States 58.03 Bandoeng PMY .. .. Java
31.38 Zeesen DJA Germany 58.31 Prague .. .. .. .. I Czechoslovakia

(Continued on page 486'
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KEBTEX PROSCENIUM FOUR

KEBTEX
PROSCENIUM FOUR

as reviewed on page 534 of this issue

Gives beautitul reproduction from any Mains,
A.C. or D.C., anywhere. Illuminated Station
Names include American as well as 55 others
on medium and long waves.

SPECIAL OFFER
Purely as an introduction we will allow
10% discount for cash with order from the

fixed price.

23/-wm
DISCOU NT ,E11-11-0

SENT CARRIAGE PAID ON RECEIPT OF
f10-8-0 BY THE MAKERS

KEBTEX CO., BIGGLESWADE, BEDS
MAKERS OF THE SPECIAL

CABINET for TWO H.F. PORTABLE
/IN Post Free 32/6

TRIBUTE AGAIN
to the safety of Eries

Ai
for the "Wireless Magazine"

Radiogram Super"
The Specification is Erie quality-Erie Safety

31 ERIE RESISTORS
AND THE NEW INCOMPARABLE

ERIE VARIABLE RESISTANCE

II

Erie Resistors are specified because of their
exclusive Stability, their life -time's noiseless
accuracy. And for a radiogram especially, the
perfect, smooth and silent efficiency of the Erie
Variable Resistance is an important specification.
Have you seen this new Erie triumph ?

Eries are economical

PER WATT IN
ALL VALUES

Hand -tested, colour
coded and labelled
ERIE VARIABLE

Ask definitely for Eries. Also unite for Colour Code Chart. RESISTANCE 3/6

THE RADIO RESISTOR CO., LTD.
I GOLDEN SQUARE, PICCADILLY CIRCUS, LONDON, W.I.

DIRECT RECORDING SYSTEM
Recording machine with electrical drive,
of solid construction, as illustrated, £45.
Special Recording amplifier, 6 watts speech
output, of straight line characteristic, £36.
Write for full details of these, and also
Microphones, etc.
Also available special black type recording
record supplied with one cutting needle
suitable for playing two sides, together
with two playing -back needles, price 2/6
each.

PARTR I DGE
& MEE, LTD.
74 New Oxford Street,

LONDON, W. C.1.
Museum 5070.

"Parmeko" Works,
Aylestone Park,

LEICESTER,
Aylestone 487.

Better service results from mentioning " Wireless Magazine " when writing to advertisers
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WORLD'S BROADCAST WAVELENGTHS Congueer
Wave-
length Name of Stations Dial

Readings Country Wave-
length Name of Station Dial

Readings Country

60.3 Rugby GBC .. .. Great Britain 321.9 Brussels (2) _ .. _ Belgium
62.5

..
Long Island (N.J.) W2X .. United States 322.2 Algiers .. .. .. .. North Africa

65.93 Rocky Point WAD - .. United States 325.4 Brno .. .. Czechoslovakia
68.18 Moscow (RFCK) .. - 328.6 Radio Toulouse .. .. .. 1-I France
69.44 Rugby GDB .. Great Britain 331.9 Hamburg .., - - Germany
70.2

..
Khabarovsk RV15 .. .. U.S.S.R. c Limoges PTT .. .. .. France

73 Quito (HCJB) .. .. Ecuador
335 2

' 1 Helsinki .. .. .. _ _ Finland
76 Maracay (YV11AM) Venezuela 338.6 Graz .. .. .. _ Austria
80 Lisbon CTICT .. .. .. Portugal 342.1 London Regional .. .. Great Britain
84.5 Berlin D4AGE .. . . Germany 345.6 Poznan .. _ .. .. Poland
84.67

..
Mozambique CR7AA .. East Africa 349.2 Strasbourg .. .. _ France

85.9 Boston WIXAL .. .. United States 350 Bergen .. .. .. Norway
f Plymouth .. . Britain 352.9 Valencia .. .... .. Spain

203'5 1 Bournemouth .. .. ..
__Great

Great Britain 356.7 Berlin .. .. - .. Germany
204.2 Pecs .. .. Hungary 360.6 Moscow (4) .. .. .. USSR
206

.. ..
Fecamp .. .. .. .. France 36.2A Radio LL Paris - - France

208.6 Miskolcz .. .. .. .. Hungary 364.5 Bucharest .. .. .. Roumania
209.5 Beziers .. .. .. .. France 368.6 Milan . .. .._

'Regional
Italy

209.9 Newcastle .. .. Great Britain iii Scottish .. .. Great Britain
211.3
214

..
Tampore .. .. ..
Sofia .. .. .. ..

Finland
Bulgaria

"'"''
3778

Salonika .. _ _
Lvov .. , -- Greece

Poland
215 Radio Lyon ...France Barcelona (EAJ l) .. .. Spain
216.8

.. ..
Warsaw No. 2 .. .. .. Poland 382.2 Leipzig .. _ _ Germany

218.2 Basle, Berne .. .. .. Switzerland 386.6 Toulouse PTT .. - France
219.6
221.1

Cracow .... .. ..
Turin (2) .. .. ..

_ Poland
Italy

286.9
391.1

Frederikstadd .. .. ..
Midland Regional - ..

-

_
Norway
Great Britain

222 Dublin .. .. Irish F. State 395.8 Katowice .. .. .. Poland.. ..
Bordeaux S.O. .. .. France 400.5 Marseilles PTT .. .. .. France

222.6 f Konigsberg .. .. .. Germany
4°5 1Xleville - Germany

Milan Vigentino (2) .. Italy *4 .. .. . Spain
224

..
Montpellier .. .. .. France 410.4 Tallinn .. .. .. __ Estonia

224.1 Lodz .. .. .. .. Poland Dorpat .. .. .. .. _ Estonia
Hanover _ . , _ Germany 414.4 Madrid (Espana) ..  _ Spain
Bremen .. _ .. .. Germany 415.5 Kiev .. .. .. .. __ U.S.S.R.

225.6 Flensburg{ Germany 420.8 Rome .. .. Italy
Stettin .. : :  .. Germany 426.1 Stockholm .. .. .. Sweden
Magdeburg _ .. .. Germany 431.7 Paris PTT .. France

227.6 Magyarovar (2) .. .. .. Hungary 435 Belgrade _ Yugoslavia
230.2 Danzig .. .. .. . . Germany 443.1 Sottens .. .. .. .. Switzerland

Linz .. .. .. Austria 449.1 North Regional .. .. Great Britain
231.8 Salzburg.. Austria 455.9 Langenberg .. .. .. Germany{....

Klagenfurt ,.. .. ..
-

Austria 463 Lyons PTT .. .. .. _ France

233.5
Dombirn
Aberdeen .. .. .. ___ Austria

Great Britain
470.2
476.9 {

Prague (1) .. ..
Trondheim .. .. ..

__ Czechoslovakia
Norway

234.3 Dresden .. .. _ .. Germany Lisbon .. _ .. .. Portugal
235.1 Stavanger .. .. .. Norway 483.9 Brussels (1) .. - _ Belgium
236.8 Nurnberg .. .. .. Germany 483.9 Cairo .. .. _ .. _ Egypt

-238 5 I
' 1

San Sebastian .. ..
Rome (3) .. .. ..

Spain
Italy

491.8
499.2 {

Florence
Sundsvall .. __ Italy

Sweden
240.2 Juan-les-Pins France Rabat .. .. .. Morocco
241.9

.. .. ..
Cork .. .. .. .. Irish F. State 506.8 Vienna .. .. .. Austria

243.7
245.5
247.3

Gleiwitz .. .. .. ..
Trieste .. .. .. ..
Lille PTT .. .. ..

Germany
Italy
France

514.3
514.6
522.9

Agen .. .. .. ..
Riga .. _ .. ..
Milhlacker .. ..

France
Latvia
Germany

249.2 Prague Strasnice (2) Czechoslovakia 531 Athlone .. .. .. .. Irish F. State.. ..
Frankfurt -am -Main .. ..

_
Germany 539.6 Beromunster _ .. Switzerland

251 .{
Trier
Freiburg-im-Breisgau .. ..

Germany
Germany

549.5
559.7 {

Budapest .. .
Wilno .. .. .. ..

__ Hungary
Poland

Cassel Germany Bolzano .. _ Italy

253.2
255.1
257.1

. .. .. ..
Kaiserlautem .. ..
Kharkov (2) .. ..
Copenhagen .. .. ..
Monte Ceneri .. _ ..

_
_ _ _

L_

Germany
U.S.S.R.
Denmark
Switzerland

569.3 1

578

Viipuri .. .. .. ..
Ljubljana .. .. ..
Innsbruck .. .. ..
Hamar - _ .. ..

__
__

Finland
Yugoslavia
Austria
Norway

259.1
261.1 {
263.2
265.3
267.4

Morayska-Ostrava .. ..
London National
West National
Turin (1) .. _ _
Horby .. .. .. ..
Belfast

_ - Czechoslovakia
Great Britain
Great Britain
Italy
Sweden
N. Ireland

696
726.2
748 J.

I.
775.2
824

Oulu .. .. .. ..
Ostersund .. .
Moscow .. ..  
Geneva .. .. .. ..
Boden .. .. .. ..
Smolensk .. .. ..

___-_
Finland
Sweden
U.S.S.R.
Switzerland
Sweden
U S S R.

267.4
269.5
269.6
271.7

.. .. .. ..
Nyiregyhaza .. ..
Kosice .. .. .. ..
Radio Vitus (Paris) .. ..
Naples

__Hungary
Czechoslovakia
France
Italy

833.4
845

1,107
1,132

Budapest (2) .. .. ..
Vadso . .. .. _
Moscow (RCZ) .. .. ..
Madona .. .. .. ..

___- Hungary
Norway
U.S.S.R.
Latvia

273.6
276.2

.

. .. .. ..
Madrid EAJ7 _ .. ..
Falun .. .. ..

__
Spain
Sweden

1,181
1,209.6

Oslo .. .. .. ..
Scheveningen -Haven .. ..

__ Norway
Holland

277.2 Zagreb .. .. .. .. Yugoslavia 1,239 Leningrad
278 Bordeaux PTT .. .. .. France 1,250 Vienna (Exp.) .. .. .. Austria
280.9
283.3

Tiraspol .. .. _ ..
Bari .. .. _ ..

U.S.S.R.
Italy

1,261
1,293

Kalundborg .. .. ..
Kharkov .. .. .. ..

__ Denmark
U.S.S.R.

285.7
288.6 1

Scottish National - ..
Leningrad (2) .. .. ..
Rennes PTT .. .. ..

(treat Britain
U.S.S.R.
France

1,304
1,312
1,339

Luxembourg .. _ _
Ankara .. .. _
Warsaw .. .. .. ..

- Luxembourg
Turkey
Poland

291
2913
293.5
296.2
298.8
301.5

Heilsberg .. - ..
Parede .. .. .. ..
Barcelona (EAJ15) .. ..
North National .. ..
Bratislava .. - ..
Hilversum .. ..

___ Germany
Portugal
Spain
Great Britain
Czechoslovakia
Holland

1,389
1,395
1,442
1,442
1,500
1,570.7

Motala .. .. .. ..
Eiffel Tower .. .. ..
Minsk .. .. .. ..
Reykjavik .. .. .

Daventry National .. ..
Deutschlandsender .. ..

__
_._-__ Sweden

France
U.S.S.R.
Iceland
Great Britain
Germany

c Genoa Italy 1,621 Istanbul .. .. .. .. Turkey
..,

304.' 1
..

.. - ..Cracow Poland 1,648 Radio Paris _ .. _ France
307.1

.. .. .. ..
West Regional Great Britain 1,724 Moscow No. 1 .. .. USSR

312 Grenoble PTT .. .. France 1,807.2 Lahti .. .. _ .. Finland
312.8 Poste Parisien, Paris .. .. j France

1 875
f Kootwijk .. .. .. Holland

315.8
318.8

Breslau .. ..
Goteborg

_l Germany
Sweden

' 1
1,935

Brasov .. .. .. ..
Kaunas .. .. ..

Roumania
Lithuania
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0-10,000 ohms.
0-60 000
01,200,000
0-3 megohms.

40I Complete in case

, _ with pair of leads
and interchange-
able crocodile

clips and testing prods.
DEFERRED 7'ER37S IF DESIRED.

YNE
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EASN'TOIA/ININ CASH
AND OTHER

WIN

El A WEEK
FOR A YEAR
10/- a Week for a Year

£10 CASH
or one of 25 other Prizes.

1111V011
TRADE MARK

TEN TESTING INSTRUMENTS IN ONE

If you had a rich uncle, and he died, and
(good old chap) left you a windfall, that
would be fine. But as things are, here
is an equally opportune and much surer
way of winning some welcome extra
cash. By simply being a radio man-
interested in radio-you can win £1 a
week for a year, 10s. a week for a year,
£10 cash or one of twenty-five other
useful prizes, easily and very enjoyably.

Just as long as you are normally interested in radio and
radio results, there is a prize awaiting you in a novel
competition that anyone can enter and win without cost
or difficulty, without technicalities or cleverness.

Ask your nearest radio dealer for full particulars and
Free Entry Forms for the AvoMinor competition-and
win an easy prize. Ask to -day l All radio shops have
Entry Forms.

But, if you have any difficulty, write for them direct.

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., no.

WINDER HOUSE, DOUGLAS STREET, LONDON, S.W.1. Phone: Vic 3404-7.

""Fimmosio""'"A.C./D.C.

"w--=aSECEIVERS
equipped with a Westinghouse Metal

Rectifier are more simple, reliable and

safe.

There can be no high anode to cathode

voltages, and . . . the metal rectifier

lasts for ever.

If you built the "Universal Merrymaker"

you can make it into an even more reliable

receiver by convertaingd
c

mleteetal

instruc-
rectifi-

cation. Blueprints n

tions are available, price 6d. post free.

METAL RECTIFIERS
The Westinghouse

Brake & Saxby Signal Co., Ltd.

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

HERE ARE THE
SPECIFIED

v
11111iEA 1161

Regd. Trade Mark COMPONENTS

RADIO -GRAM SUPER
I set of G.N.4. Coils ... 40s. Od.
2 H.F.S. Chokes ... (each) 4s. 6d.
I - intermediate type OTI 7s. 6d.
I - intermediate type OT2 7s. 6d.

. . . and HERE IS THE
UNIVERSAL' COIL

Tunes 180-550 & 850-1950 metres
Specially designed to cover
the Lucerne Plan. One Type PRICE
of Coil suitable for H.F. PER
Aerial and Band Pass Tuning COIL

COUPON To MESSRS. WRIGHT & WEAIRE, LTD.,
740 High Road, Tottenham, London, N.I7.

Please send me a copy of your booklet No. M.12, together with
details of your Universal Coils and .. L.P." (Lucerne Plan) Circuits,
particulars of your Class " B " Components (andCircuits) and also
H.T. Power Packs with circuits.
NAME

ADDRESS

W.M. 7/34

fa) 5205
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Trade
FETTER LANE'S Review of the Latest Catalogues

SEND TO US FOR THESE
CATALOGUES!

Here we review the newest booklets
and folders issued by eight manufac-
turers. If you want copies of any or all
of them, just cut out this coupon and
sent it to us. We will see that you get
all the literature you desire.

Just indicate the numbers (seen at
the end of each paragraph) of the cata-
logues you want below :-

My name and address is :-

Send this coupon in an unsealed en-
velope, bearing id. stamp, to "Catalogue
Service," WIRELESS MAGAZINE, 58-
61 Fetter Lane, E.C.4. Valid till July 31.

CABINETS AT HUGE
DISCOUNTS

T MET Mr. Salaman, of Caning -
1 ton's, in Fetter Lane last week.
He pressed into my hand a copy of
Carrington's cabinet catalogue and
said that they were offering many of
the 1933-4 models at huge discounts
-40 per cent. is the figure, I believe.

There is no need for me to tell
you about the fine workmanship,
design, and finish of Cameo " boxes."
Believe me, there are some real bar-
gains going, and I advise you to be
quick and get the best of them.
There are not many of these
cabinets available and they are
selling like hot cakes!

You can get a Camco cabinet cata-
logue with all the reductions marked
through this free service. 396

SILENT HIGH TENSION
QILENT high-tension supply is
L., essential for efficient short-wave
reception and here we have it.

Milnes claim that their system is
the most efficient, convenient, and
economical. To prove that the unit
will work your set well, you can
arrange for a dealer to demonstrate
it on your set.

A booklet, giving details of how the
system works, what it is, and the
cost, can be obtained free through
this service.

You can read in this booklet what

some of the users of Milnes' units
think of them. 397

SMITH ACCUMULATORS
ACATALOGUE of S. Smith

and Sons, Ltd., the well-known
accumulator people, has just arrived.

Details of accumulators suitable
for all radio requirements are to be
found in this useful catalogue.

Names of commercial receivers are
arranged in alphabetical order, with
the corresponding suitable types of
Smiths' accumulators given, so that
you can tell at a glance which
accumulator is required when a
replacement is necessary. 398

SAVAGE SOUND SYSTEM
r -r HIS Savage catalogue contains

I information about amplifying
equipment for almost every use.
Secretaries of social clubs will do well
to consult this catalogue if they are
considering the purchase of amplify-
ing apparatus.

There are several types of com-
plete units, which contain the ampli-
fier, turntable, and pick-up in a
strong wooden cabinet.

Also included are details of ampli-
fier chassis, microphones, and loud-
speakers of the exponential -horn,
permanent -magnet, and baffle type.

399
A NEW SERVICE

ALEAFLET describing a new
service for valve replacement is

something new.
The V.B. Guarantee Corporation

undertake, for an agreed sum, to
replace any valve which for any
reason goes wrong in the registered
customer's receiver. This is the
brief outline of one of many schemes
available.

You should send for this leaflet;
it is one way of solving valve
replacement troubles. 400

NEW B.T.H. PICK-UP
ANEW needle -armature pick-up

has been produced by Edison
Swan Electric Co., Ltd.

488

The output is ample for all normal
amplifying equipment and requires
no special high -gain preliminary
amplifier.

The pick-up and arm are so
designed that record wear is reduced
to a minimum. The head of the
pick-up swivels upwards to facilitate
needle changing and volume control
is supplied with the pick-up.

It should be noted that the pick-up
can be operated at full output with-
out unpleasant resonance on any
particular frequency.

I am sure every reader will be
interested in this new pick-up.
Details, of course, are free.

401

SHORT-WAVE FANS-NOTE!
r -r HE bother about short-wave units

is that they seldom can be used
on batteries and A.C. mains at will.
That trouble is finished. Unit Radio
has sent along a copy of a booklet
describing a converter that can be
used on either batteries, A.C. or
D.C. mains. Further, it can be
used as either a detector unit or
super -het converter.

This is a real opportunity to
become a short-wave fan. I will
have a catalogue sent along if you
fill in the coupon. 402

EVER -READY BATTERIES
HAVE you ever had the annoy-

ing experience of the batteries
of your portable set running down
at the moment you are enjoying an
impromptu dance in the country ?
Take a tip from me and always
examine the wet and dry batteries
before you take the portable out into
the country.

The new Ever Ready catalogue
gives details of batteries that will
fit most portable receivers, whether
home -built or commercial.

Also included are the standard
batteries for the " home " receiver.

Send for this catalogue; you will
find it useful for reference. " A bird
in the hand is worth . . ." You know
the old saying. 403



CONSISTENCY

Corn and Condensers-what a curious combination! Yet, just
as corn is a living symbol that nature never fails man-so the
T.M.C. HYDRA mark on a condenser is a warrant of consistent,
good performance. This unfailing consistency is only possible
because T.M.C. HYDRA condensers are made from the finest
raw materials, with up-to-date plant under the strictest scien-
tific control, to tolerance figures of the narrowest margin.

Take advantage of these new standards in condenser production.
Equip your set with T.M.C. HYDRA condensers-it will be
better for your set and better for your pocket. They are made in
all standard capacities.

Write to the Distributors if
you have any difficulty in obtain-
ing supplies.

T. M . E
BRITISH MADE

HYDRA
CONDENSERS

Price List from Distributors:

T.M.C.-HARWELL (SALES) LTD
The Sessions House, Clerkenwell Green, London, E.C.I

Telephone : Clerkenwell 6905

Made by TELEPHONE MANUFACTURING Co,ltd.

Wireless Magazine. July, 1934

ALIZ///.7

HE NEVER
GOES OUT
NOW WE'VE
CHANGED TO

SMITH'S
ACCUMULATORS

To attain that purity of
tone and absolute freedom
from distortion which
constitute perfect radio
it is essential to use an
accumulator of the very
highest grade.
Supplied by a firm, inter-
nationally famed for the
quality of its products, a
Smith Accumulator will
help you to achieve this
ideal.

cob

S. SMITH & SONS
(MOTOR ACCESSORIES) LTD.
CRICKLEWOOD - LONDON - N.W.2

Advertisers like to know you " saw it in the Wireless Magazine ' "
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FLUID -LIGHT

TUNING
"HIS MASTER'S VOICE"

to get finest results from extreme selectivity

All Electric Superhet
PORTABLE FLUID=LIGHT SIX

This new "His Master's Voice." Mains Portable with automatic volume
control and fluid -light tuning, works off the mains electricity supply and
needs neither aerial nor earth. It is the answer to all who have waited for
true to life "mains reception " in a portable set. Its selectivity is so acute
that it is fitted with fluid -light tuning-the sensational new device that
ensures accurate tuning always. In this model, two illuminated arrows
gradually approach each other until they show the exact point of perfect
reception. So that by sight alone, unassisted by ear, yoti can tell when this
set is tuned to concert pitch.

MODEL. 463. Mains Portable, with self-contained earth and aerial (six valves including
rectifier). Fluid -light tuning incorporated in wavelength scale. Automatic volume control.
For A.G. only.

MODEL 442

15 ONS
or by hire
purchase

111

All Electric Superhet
FLUID:LIGHT FIVE
A new five -valve superhet table model with automatic volume control

and fluid -light tuning. It is a delight to look at, a joy to hear, and a

pleasure to handle. Its range is extraordinary and every station is

kept distinct. The fluid -light tuning device in this model is a thin

column of light which rises and falls in a slender central window,
indicating the exact spot at which perfect tuning is reached. Only

by means of this fluid -light can the extreme selectivity of this set be

fully appreciated.
MODEL 442. Superhet Table Model (five valves including rectifier). Fluid -light
tuning in central window. Automatic volume control. For A.C. only.

MASTER'S VOICE"
Write to -day for special illustrated leaflets.

THE GRAMOPHONE COMPANY, LTD., 108c CLERKENWELL ROAD, LONDON, E.C.1. (Prices do not apply in 1.F.S.)

Mention of the " Wireless Magazine " will ensure prompt attention
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Radio
Medley

A Radio Fan's Causerie

Conducted by BM/PRESS

The Position of the
Constructor

NOBODY can deny that
there has been a falling
off in constructional

interest during the past year-
and many and interesting are the
explanations going the rounds of
the component manufacturers.

The chief factor, of course,
has been the price reductions
made by producers of complete
receivers; many a man who was
only a luke-warm constructor
and who built his own sets in the
past because it was cheaper to
do that than to buy one, now

uys his new receiver ready made.

Real Constructors
But people who only built sets

because of their comparative low
cost were never home construc-
tors in the real sense of the term.
Your real constructor had, and
still has, a greater interest in the
hobby than the very material one
of saving a few shillings.

I know that some of the keen-
est constructor readers of " Wire-
less Magazine " are wealthy
enough to buy themselves several
sets if they felt that way inclined;
indeed, there are some who
actually buy complete receivers
from set manufacturers and then compare them care-
fully with their own home -constructed efforts! That is
enthusiasm, isn't it ?

Another cause of hesitation on the part of construc-
tors, as I have pointed out on several occasions in these
notes, is the high cost of components in comparison
with the cost of complete sets. That is a trouble that
will be remedied by the manufacturers in the near

Wireless Magazine. Jul.); 1934

Chandler photo
GETTING READY FOR AN S 0 S ?

Two yachting enthusiasts rigging up an aerial on
their craft. Although far from the madding crowd
they will not be cut off from the world entirely!

ments from

H.M.V. photo
TWO " STARS "!

Yvonne Prin temps, the star of " Con-
versation Piece," about to play, over
one of her own records from the
show on an instrument that is a
" star " among radio gramophones

future, I feel sure. But I think
a gesture from the valve makers
is long overdue.

What Will Olympia Reveal ?
Last year's components at

Olympia were conspicuous by
their absence; they were there,
of course, but you had to look
for them-they certainly were
not displayed in such a way that
the visitor simply could not help
noticing them.

I hope that the Radio Com-
ponent Manufacturers' Federa-
tion will take steps to see that its
members remedy this defect
when this year's show opens on
Thursday, August 16 (by the
way, it remains open until
Saturday, August 25).

From what I hear, there will '
be some interesting develop -

several quarters; and when it comes to
components we badly need them. If you take a look
round you will find that there have been no radical
alterations or improvements in component design for
quite a long time. Radio is not so far advanced yet
that development can have come to a standstill, pro-
vided our designers really get their coats off and come
down to brass tacks.
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H.M.V. photo
BRITAIN'S TRAVELLING RADIO SHOWROOM

Visitors learning all about the latest radio sets and radio gramophones in the train that is
touring the whole county-the most ambitious propaganda effort ever made by a radio

manufacturer. Full details for visiting the train are on page $72

At present everybody is caught in a vicious circle.
The manufacturer complains that the constructor is not
buying enough and rather tends to let things slide
because he does not receive much encouragement from
his prospective customers. And then the constructor
looks round and sees that, apart from one or two valves,
there is nothing much new in radio on which it is
worth his while to spend time and money.

I put the question of money a long way second
because I am convinced that the constructor will spend
money when he is offered something worth buying.

A Great Autumn Revival ?
From all of the foregoing you will see that I am one

of those who firmly believe that construction has not
come to an end-and that it will not come to an end.
Like everything else, I think it is
inevitable that interest in con-
struction among the " border-
line " cases will come and go in
cycles (no pun intended!)

We have seen rapid develop-
ments dining the past ten years;
I think we shall see still greater
developments during the next
ten years. And, not to go too
far ahead, I think we shall see
several developments this
autumn that will pull radio out
of the rut into which it has fallen
as far as the constructor is con-
cerned. The future very largely
lies in the hands of the com-
ponent manufacturers-and, of
course, the " Wireless Maga-
zine " Technical Staff is dili-
gently engaged in the search for
worth while developments.

As you know from experience,
it has never been their policy to
" stunt " in any way. Only new
ideas of real outstanding value find
their way into the pages of
" Wireless Magazine."

Inefficient Loud -speakers
LOUD -SPEAKER manufac-

turers, please do not start
throwing bricks at me when you
read that heading!

I know all the improvements
that have been made and how
vastly superior is the loud -speaker
of 1934 to that of, say, 1930. But
when is somebody going to intro-
duce an entirely new loud -speaker
principle that will give us a much
great conversion factor ?

Speaking (or, rather, writing)
without the book, I believe that the
efficiency of even the best loud-
speaker is only about 5 per cent.
What would happen to radio sets
if we had a loud -speaker of 50 per
cent. conversion efficiency ? (When
I use the term conversion I mean,

of course, the conversion of electricity into sound).
With a reproducer of this type we should probably

be able to drive the reproducer direct from the detector
stage, and then where would all our quality enthusiasts
be ? There would be practically no low -frequency
arrangements for them to wrangle over!

Some time radio will resolve itself, I suppose, into a
combination tuner/detector/loud-speaker no larger than
an orange. But I hope that I do not live to see that
day; half of the fascination of radio is in the size of the
apparatus, I think. Which is one reason why construc-
tors as a whole have never taken much interest in
midget sets.

How much more impressive it is to have a set with
eleven valves and about 5 ft. long-which is the size of
an amateur's super -het that I was able to see recently.

I at once felt that I must knock
myself up at least a twelve-
valver, 6ft. long !

Marconiphone photo
GRANNY LISTENS -IN

The older generation still gets a thrill out of the
marvels of radio; and it is a great boon to those
getting on in years to have the world's best enter-

tainers brought right into their homes
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That Television Committee
WITHIN a few months it is

likely that we shall know
where we stand with regard to
television broadcasts. The whole
position is chaotic at the moment.
Some people want the 30 -line
transmissions retained indefin-
itely; others say that television
will never get anywhere until we
get the real high -definition stuff;
and others are arguing as to
whether the latest form of enter-
tainment should be controlled by
the B.B.C. or by some new
corporation or company.

Well, the P.M.G.'s television



committee has a nice little problem to solve-and it will
probably take them some time to come to a conclusion.
Whatever their decision, it is certain that it will not
please everybody, but some definite policy will be better
than no policy at all.

It is no secret that Mr. Noel Ashbridge, the B.B.C.'s
chief engineer, is in favour of high -definition television
on short waves (which means of the order of 7 metres),
but there are the claims of those with 30 -line apparatus
to be considered.

Whatever happens, as far as I can gather, we shall
never have the same position that we had when broad-
casting began-that of one corporation holding a
sufficient number of key patents to control the whole
trade. There is nothing new about the cathode-ray
tube, and if high -definition television does come soon
many manufacturers should be in a position to produce
the necessary gear.

If we come to 7 -metre stuff, it seems as if the greatest
problems will be in the actual radio end of the reception

Wireless Magazine. July 1934

Marconi photo
NEW FOUR-ENGINED IMPERIAL AIRWAYS LINER

A new four-engined Irrperial Airways lin.r the " Scylla," built by Short's and radio -
equipped by Marconi's. This photograph was taken by the hangars at Croydon Airport

PREPARING FOR BIG RADIO DEVELOPMENTS
At least one manufacturer is convinced that radio is going to boom again soon. Cossor's,
Who already have extensive works at Highbury, are building a new factory to accommodate

over 1,000 workers, It will be ready in the Autumn

493

Cossor photo

Marconi photo
TRANSMITTER -RECEIVER

The transmitter covers the waveband of
500 to 1,000 metres, and the receiver is
the well-known "screen -grid, detector,

pentode" arrangement

and not in the pure television part
of the business.

By the way, isn't it a pity that
the Committee's deliberations will
be held in private ? I think that the
public ought to have had the
opportunity to know what evidence
the Committee takes so that it can
form its own opinion of the justi-
fication for the final decisions.

Car Radio
ALTHOUGH I am still not able

to make up my mind as to
whether I want a car radio set or
not I am glad to see that one
British manufacturer has got down
to a mass -production job. If radio
on the road is to grow it is as well
that British manufacturers should
get what business is going instead
of letting it go to their American
rivals.

At a luncheon I attended recently,
to introduce a new car radio outfit,
several people got up and pointed
out the difficulty of getting such
sets installed and suggested the need
for a series of properly organised
service stations. I think that we
shall see definite moves in that
direction shortly.

(London, W.C.2, BM/PRESS).
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A New Push-pull Method
/T is accepted as commonplace

fact that of all methods of coup-
ling two valves together for low -

frequency amplification, resistance -
capacity provides the best quality.
This is because it gives even ampli-
fication over a large range of frequen-
cies, and can be designed to deal
faithfully with transients (quick
changes of low -frequency signals).

The logical conclusion in design
is that in some way the advantages of
resistance -capacity coupling should
be combined with push-pull to

RESISTANCE -CAPACITY PUSH-PULL
Fig. 1.-A circuit for resistance -capacity push-pull with an
indirectly -heated driver valve for two directly -heated triodes

avoid amplitude distortion due to
curvature of valve characteristics.

Until now this has been accom-
plished by using not less than four
valves : two as output valves-let
us call them v, and v2-working the
loud -speaker, and two, v3 and v4, to
drive the output valves.

To obtain push-pull working
from the two output valves v1 and v2
it is necessary to apply to the grid
of v2 an input voltage which is 180
degrees out of phase with corres-
ponding voltage at the grid of v1.

Old Method
Until now, using resistance -

coupling, this is done by letting v3
feed v1, and at the same time v3 gives
v4's grid a small fraction of its
output. Then v4 feeds the output
valve v2.

In this process the necessary
phase reversal is obtained.

The writer has found (see Prov.
Patent No. 9625/34) that by using
one indirectly -heated valve as driver
this valve can supply signals to two
output valves and provide phase
reversal as well. The output valves

By F. E. Cox, B.Sc.

need not be indirectly -heated.
The principle involved is that

the A.C. output at the anode of a
valve is 180 degrees out of phase
with the A.C. voltage output at the
cathode of the same valve, supposing
that both an anode load resistance
is being used together with a cathode
load resistance.

It may be recalled that it is quite
easy to dispense with all forms of

anode -lead load
HT+ and put it instead

in the cathode
circuit, using any
suitable coupling
device between it
and the next
valve. Such is
known as a
cathode - coupling
circuit.

All the writer
proposes to do is
to divide the out-
put of the driver
valve between
anode and cath-
ode. For this

purpose, as shown in Fig. 1,
an anode resistance of, say, 10,000
ohms is put between the anode
and high-tension positive; also a
10,000 -ohm resistance is put between
cathode and high-tension negative.

A condenser and grid -leak coupling
conveys a signal from the anode to
power valve v1, and a similar
coupling takes a signal from the
cathode to power
valve v2.

The loud-
speaker may have
an output trans-
former incor-
porated. In this
case its primary
will connect with
terminals x and Y
on the centre -
tapped low-fre-
qu e n c y choke
used as output
load to the two
push-pull power
valves. Alterna-
tively, this output
choke may be
replaced by a
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centre -tapped output transformer
or even by two output resistances
if a sufficiently high anode voltage
can be given, in which case the
loud -speaker will be connected
across from plate to plate without
using the usual stopping condenser.

It will be noticed that the driver
valve up to now is acting as a grid -
leak detector, but it may equally
well be an amplifying valve following
a diode detector or Westector or
gramophone pick-up. The suggested
circuit with full decoupling is Fig. 2.

Balanced Inputs
To obtain the best results it wilt

be necessary to balance the inputs
to v1 and v2. The writer suggests
that the grid resistances R1 and Ra
be variable. Set both at maximum
and, having pulled out v2, take its
grid lead to v, instead.

Now although v1 will give good
working of the loud -speaker without
v2, yet when v1 receives inputs from
both grid -leak resistances signals
die away, having cancelled out.
Vary R1 to find if possible a more
marked minimum signal and, if not,
restore R, to maximum and vary
R2. With the best 'setting found,
v2 is inserted in its valve holder,
but R2 is returned to the grid of v2.

If the two power valves do not
require a large input the circuit of
Fig. 1 suffices, but where very large
power valves are required, then
NT, and v2 must serve as intermediate
low -frequency valves, passing on
signals by resistance -capacity to the
two chosen power valves.

d

e f

Va

I -1T+

HT -

UNUSUAL METHOD OF PUSH-PULL
Fig. 2.-In this circuit the input to the two output valves can be
individually controlled. Separate automatic bias allows the

careful matching of each output valve
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Many of the topical pictures seen
in the newspapers are sent to the
printers by wire, and frequently
by wireless, from places often
1,000 or more miles away. In
this interesting article the methods
by which pictures are transmitted
and received are explained by
W. T. LO WE and E. PHILLIPS.
So that readers can appreciate
the high quality of the trans-
mitted pictures, every illustration
in this article is reproduced
without any retouching and exact-

ly as received from abroad

Sending Pictures
by Wire and

Wireless
THE idea of telegraphing pic-

tures and fascimile is not a
new one by any means.
Indeed, F. C. Bakewell, an

Englishman, invented such a system
as far back as 1850!

Shellac -ink (which, as you know,
is a non-conductor of electricity)
constituted the pri-
mary factor for
transmission. With
this, the writing or
drawing to be tele-
graphed was in-
scribed on a metal
cylinder. A fine
metal pointer
moved over the sur-
face of the cylinder,
tracing a spiral
from one end to the
other. Naturally, as
the pointer passed
over the shellac -
ink, current ceased
to flow.

At the receiving

end a cylinder, similar to that in the
transmitter, rotated at the same
speed. The current decomposed a
chemical with which a piece of white
paper had been impregnated. This
paper was mounted on the cylinder.
Current passing through a metal
pointer caused a brown stain to

PICTURE -TELEGRAPH ROOM AT THE G.P.O.
This is where pictures are sent and received at the General Post Office, London.
From left to right are the power board, telephone board, sending machine, control

panel and receiving machine
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Keystone photo
One of the authors of this article, E.
Phillips, with a Siemens Karolus-

Telefunken picture transmitter

appear. The picture, or writing,
came out in white on a brown back-
ground. For various reasons, this
system met with no success.

In 1862 the Abbe Caselli invented
an apparatus on similar lines. This
was actually in use for some years on
the Paris -Amiens wire. It trans-
mitted diagrams and drawings.

Black and White Designs
And then in 1878, d'Arlincourt, of

France, introduced a picture tele-
graph which reproduced designs in
black and white. The British Post
Office experimented with this instru-
ment at the Central Telegraph Office.

The picture, which measured 12 in.
by 2 in., took seven minutes to
transmit. This wasn't quick enough
for St. Martin's -le -Grand, and the
system was turned down. They

gave the system a
longer trial in
France, but even-
tually scrapped it.

Most of the
trouble was due to
difficulties of
synchronisation.
This is as essential
in picture tele-
graphy as in tele-
vision. In the for-
mer case, variation
in speed produces
results which are
not rectangular.
They become
rhomboidal.

The solution

Post Office photo
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TELEGRAPHED FROM MUNICH
Little detail has been lost in this telegraphed picture of the
interior of St. Stephen's Church, Vienna. The picture was

telegraphed from Munich to London

was not discovered until 1919. Since
then the tuning -fork has been used
to obtain this precision in syn-
chronism. So sure is the tuning -fork
control that it is now used in all
systems of picture telegraphy.

This branch of the science of
telegraphy did not make much head-
way, however, until the year 1873.
The period coincided with the dis-
covery of the light-sensitive pro-
perties of selenium.

Use of Selenium
An Englishman, Mr. Thorne -

Baker, and a German, Professor
Korn, both used selenium for trans-
lating the light and shade of a pic-
ture into electric current. The latter
system was so successful that the
German police actually made use of
it on more than one occasion. Not
only that, but our own Daily Mirror
made a scoop by experimenting with
it, and acquiring the British patent
rights.

Owing to the slow response of
selenium to variations of light, the
system did not attain any great use.
Also, it must be remembered that
the lines used for transmission were
not technically so good as they are
today.

The discovery cf the thermionic
valve, the photo -electric cell, and

improvement in
photographic ma-
terials provided
solutions to most of
the problems. Pic-
ture telegraphy be-
came a definite
possibility, and in
1926 three systems
were introduced as
commercial proposi-
tions-the Siemens-
Karolus Telefunken
in Germany; the Be-
lin in France; and
the Bell in America.

Except for rapid
transmission of
newspaper photo-
graphs, the com-
paratively small dis-
tances between cities
and towns in the
British Isles did not
offer much induce-
ment for its use.
From this country
to the Continent,
and between cities
in the U.S.A., how-
ever, the intervening
distance made it

possible to open up working agree-
ments.

Consequently, in 1930, London
inaugurated its first public picture
telegraph service with Berlin. At the
present day the service is available to
the following Continental cities:
Frankfort -am -Main, Berlin, Copen-
hagen, Munich, Vienna, Stockholm,

Rome, Oslo, Amsterdam, Paris,
Lyons, Marseilles, Nice, Bordeaux,
and Strasbourg. London also acts as
an intermediate station between these
places and America.

Although their functions are close-
ly allied, the difference in size be-
tween a televisor, whatever the
particular system, and a commercial
picture -telegraph installation is
enormous.

Three Rooms of Gear !
The plant for running the Sie-

mens-Karolus apparatus, which is in
operation at the Central Telegraph
Office, occupies three rooms. One
room contains the operating instru-
ments; another is devoted entirely to
banks of secondary cells, and a third
is used for developing and printing.

Transmitter and receiver are sepa-
rate. Both are contained in metal
cases measuring about 3 ft. square.

A motor for driving the mechan-
ism is enclosed and on top a smaller
metal case holds the actual sending
and receiving gear. Amplifiers and
other necessary details adorn a con-
trol panel, and the operator keeps in
touch with the station to which he is
working by means of a telephone
connected to this panel.

Transmission Gear
Components consisting of a photo-

electric cell, a spot -light lamp, a
tooth -edged disc, Kerr cell, etc., are
employed for transmission.

The matter to be telegraphed is
clipped on to a metal cylinder. This

Daily Mirror photo
SPEEDING UP NEWS PICTURES

This photograph of the Irish mailboat "Duke of Lancaster" being inspected by divers
and salvage men in Heysham Harbour was telegraphed to London by the Siemens process..

Picture telegraphy is a great help in speeding up news pictures
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REMARKABLE PICTURE FROM COPENHAGEN
Here is a remarkable example of the detail that can be
maintained in telegraphed pictures. As you can see, little

detail has been lost
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SENDING MAPS BY WIRE
This line drawing showing communication between London
and the Continent was sent by a system of facsimile telegraphy

497

Wireless Magazine. July 1934

ANOTHER PORTRAIT SENT BY TELEGRAPH
This picture was telegraphed from Copenhagen to London
on August 2, 1930. Like all the illustrations in this article,.

this picture has not been retouched

TELEGRAPHED DRAWING FROM BERLIN
Measuring 315 square centimetres, this drawing was sent
from Berlin to London. The cost for this drawing was f3 5s. 7i d.
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CONGRATULATED ON WINNING A TOURIST TROPHY RACE
Stanley Woods, the well-known racing motor -cyclist, being congratulated on winning a
T.T. race in the Isle of Man. This picture was telegraphed to the "Daily Mirror" in

London. The &tail is especially good.

revolves continuously in front of the
photo -electric cell. The spot -light
lamp directs a beam of light upon the
surface of the picture, and the tooth -
edged disc rotates in the path of this
light.

Form of a Ring
In the Siemens-Karolus picture

telegraph the photo -electric cell is
made in the form of a ring. The
light passes through the central hole
to the picture.

So that the light shall be focused
on the picture, a lens is mounted
just behind the
cell, the whole
system being
mounted on a
screw. This is
turned by gearing
with the driving
motor.

The cell is
placed close to the
cylinder on which
the picture is clip-
ped. If the light -
tight case could be
removed you
would see the
cylinder revolving
and the photo-
electric cell and
lens gradually
moving up and
down. Point by
point the picture
is being scanned
by a spiral of light,
top to bottom.

If a telephone be placed in circuit,
we should hear a burbling note,
similar to that heard in television
vision broadcasts.

Preparatory to reception, a film is
clipped on to a cylinder in the dark
room. This is then enclosed in the
light -tight case, which has a shutter.
When the case is placed in the
receiver, the shutter opens.

Focused on the film through the
lens, light from the spot -lamp passes
through an optical system of nicol
prisms and Kerr cell, and the varia-
tion in light value, due to incoming

Daily Mirror photos
ADMIRAL BYRD IN ARCTIC KIT

This photograph of Admiral Byrd in
Arctic kit was telegraphed from New

York to London by cable

HIGH -DEFINITION PHOTO
The definition of this picture, tele-
graphed by cable from New York to

London, is really quite satisfactory
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currents passing through the Kerr
cell, affect the photographic film
point by point according to light
and shade in the picture being
transmitted.

The film is then taken into a dark-
room, developed, fixed, washed and
dried; about thirty minutes being

Daily Mirror photo
VIA ATLANTIC CABLE

This fire -rescue picture was telegraphed
via Atlantic cable by the Bart -lane system

to the" Daily Mirror"

required to turn out the finished
print.

Incidentally, the light spot at both
ends traverses a surface of about 7 in.
by about 10 in., or 18 by 25 centi-
metres-the size of the cylinders in
use. The area of the whole surface is
approximately 450 square centi-

metres. The spot-
light travels at the
rate of four lines
to each millimetre
of depth. This
approximates 100
lines to the inch
and therefore 720
lines from top to
bottom complete
the picture.

Each spot of
light is contiguous
with the preced-
ing one, so that
the finished pic-
ture shows no sign
of roughness.

The total dis-
tance travelled
from top to bot-
tom by the spot
of light is 661 ft.
and takes 121
minutes for a full-
size picture.



The Post Office, however, has a
minimum charge for an area of 96
square centimetres; but between the
two extremes, any area can be
telegraphed at appropriate charges.

The apparatus used in France is
that invented by M. Edouard Belin.
This employs the photo -electric cell
for transmission, but for reception
uses an oscillograph. This is a small
mirror vibrating between the poles
of an electro-magnet.

French Methods
A rectangular beam of light is

directed on to the mirror and thence
reflected on to a triangular opening.
A lens is placed behind which con-
centrates the beam into focus on the
receiving cylinder.

The light may shine either on the
broad base or at the apex of the
triangle. The amount of light pass-
ing through the lens thus varies.
Movement of the mirror is affected
by the currents from the sending
apparatus, and the picture is built up
by means of the consequent vibra-
tions.

This system scans at the rate of
5-1 lines per millimetre, approxi-
mately 130 lines to the inch.

On the Marconi -Wright picture
telegraph installation it is possible to
simultaneously transmit two mes-
sages or pictures. The system differs
considerably from any other. Mes-
sages occupying a space of 10 in. by
4 in. have been received in the fast
time of four and a half minutes.

Wireless Magazine. Juty, 1934

FROM THE MIDLANDS TO LONDON
A photograph of the Princess Royal in the hunting field telegraphed by the Siemens

system from the Midlands to London

In the interests of speed-always
the first consideration in telegraphy
-a useful feature is that it, is not
necessary to stop the apparatus every
time another picture is placed in the
transmitter, or taken from the
receiver. The instrument runs con-
tinuously. Time taken in repeated
synchronising and restarting is
therefore obviated.

The Bart -Lane system, which
works over the Atlantic cables, gives
pictures with a heavy grain, but show
a good range of tones.

Three pictures typical of the
Bart -Lane system are reproduced-

TELEGRAPHED PICTURE OF A RAILWAY SMASH
A picture of a railway smash at Wardleworth, near Rochdale, which was telegraphed
to the " Daily Mirror" in London. The caption is transmitted with the picture
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without retouching-on the opposite
page. There is no difficulty in
identifying the subjects although the
grain is definitely coarse.

Pictures are also flashed across the
Atlantic by wireless. Imperial and
International Communications, Ltd.,
has coined the word " Photograms "
and the system is known as the
Wireless Photogram Service. Inci-
dentally, this company publishes an
illustrated brochure which presents
information of the service in an
interesting and picturesque manner.

At least a week is saved by thus
sending pictures and facsimile across
the Pond.

Use in Russia
In Russia, wireless is extensively

used for the same purpose. Much
newspaper work is conveyed by this
method-sheets of printed matter
being dealt with in extenso.

Although Knudsen obtained only
crude results, it will perhaps be
news to the majority of readers that
the transmission of pictures by wire-
less was first attempted in 1908.

And we daresay our enthusiastic
friends will be delighted to know
that, with a simple form of apparatus
invented by Mr. Thorne -Baker, it is
possible to pick up broadcast pic-
tures with a two -valve receiver!

There seems to be room here for
yet another feature of fireside enter-
tainment. Many readers will, no
doubt, still remember the attempts
of the B.B.C. to broadcast pictures
by means of the Fultograph some
years ago.
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Very soon we shall be hearing the last
signals from Daventry National. Here
you see the first control panel used in

the transmitting hall at Daventry

DROITWICH may have called
you by the time these words
are printed. We are as near

as that, I mean, to a complete change
in the B.B.C.'s system of broad-
casting.

For many years we have been
approaching the completion of what
everyone knows as the Regional
Scheme. Twin centres of broad-
casting, giving to listeners using
relatively simple sets a choice of at
least two programmes, one national
and the other of local or at least of
regional interest and origin.

Five of these centres went into the
making of that broad plan. Brook -
mans Park for London and the
south-east of England; Daventry for
Birmingham and the Midlands;
Moorside Edge for Manchester and
the vast industrial north; Westerglen
for Glasgow, Edinburgh, and the
Lowlands of Scotland; and, lastly,
Watchet for the West Country and
South Wales.

Indeed, a brave scheme of broad-
casting, conceived at a time when

stations were relatively few in num-
ber and most certainly low in power.
The scheme aimed at providing a
truly homogeneous service of pro-
grammes if not to every nook and
cranny of the country, at least to
every area of dense population.

Progress in broadcasting all over
the world, and particularly in Europe,

Broadcasting Union made it clear to
all that watertight national schemes
of broadcasting must needs fit in
with international obligations.

Foreigners looked with critical
eyes on this Regional Scheme of ours.
Why, they asked, do you need so
many wavelengths for your national
programme when you have in
Daventry a station fully able to serve
the whole of the country ?

It was a question the B.B.C. could
not with real justice brush aside.

In this country, too, listeners began
to realise that, although there might
be five centres of twin radiation, one
programme from each was the com-
mon National-a programme already
available to them from Daventry.

Droitwich Means
New Regional Plans

says ALAN HUNTER

did not stand still while this Regional
Scheme crystallised. Stations sprang
up, powers increased, and demands
on the ether became ever more
onerous.

Conference after conference under
the auspices of the International

That the B.B.C., in pursuing its
idealistic Regional Scheme, was guilty
of an indefensible wastage of wave-
lengths became palpably obvious.
From that moment the Regional
Scheme as originally conceived was
doomed-the more especially as the

NEW STUDIOS FOR WESTERN LISTENERS
"The B.B.C. is well developed with up-to-date studios," says Alan Hunter. This is one

of the palatial new studios recently built at Cardiff
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" nooks -and -crannies " listeners of
these islands were growing restless
for want of reliable programmes
denied them under the five -centre
system of transmission.

At this point it is only fair to say
that when the Regional Scheme was
conceived no one had any idea how
broadcasting would develop-cer-
tainly no one imagined there would
be such a colossal increase in the
power of transmission.

When Daventry was brought into
service with its 35 kilowatts it was
hailed as a veritable giant among
broadcasters, which, of course, it
was in comparison with prevailing
low -powered transmitters in this
country and in Europe generally.

Any idea of expecting the Post
Office to grant permission for a

power of over 100 kilowatts would
have been absurd. The B.B.C. had
fight enough to get as much as
35 kilowatts.

Yet it was possible, even in those
days, to say that while Daventry
would give a very good signal within
say, 150 miles of its site, it would
fade out appreciably at the far
points, such as Devon, Cornwall,
and Northern Scotland and Wales.

Unfortunately, the twin centres of
radiation that followed the erection
of Daventry did nothing
to help these out-of-the-
way listeners. In fact,
amazing though it may
seem in retrospect, each
of the " little Nationals"
at Brookmans Park,
Moorside Edge, and
Watchet did little more
than duplicate the
Daventry National
programme, without
appreciably extending
the reliable range of the
National programme.

That is to say, listen-
ers who could obtain
fade -free reception of
little Nationals at night
could in any case get
Daventry quite well,
whereas those who were
on the fringe of the
Daventry service area
were still quite hope-
lessly outside the ser-
vice areas of the little
Nationals.

Droitwich, with its
150 kilowatts, will pro-
vide an average of two
and a half times the

strength of signal
of Daventry. Its
effect will be
mostly felt in the
outlying districts
-beyond the
present reliable
range of Daven-
try, that is.

In this way,
then, we can hail
in Droitwich the
first real nation-
wide service
station. Every-
one, no matter
which nook or
cranny of the
country he may
dwell in, should
be able to rely on
Droitwich for his
National pro-
gramme. That is
a real advance
from the B.B.C.'s
service point of
view.

If the little Nationals were tending
to be redundant with Daventry, they
most certainly are redundant with
Droitwich. Without any qualm, the
B.B.C. intends to shut down the
Nationals at Brookmans Park, Moor -
side Edge, and Watchet.
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DIESEL I \GI \L.s Al LAITHWAITE
There alit two of these huge DI2sel eng nes at Slaithwaite-
one for driving each ransmitter. Both engines will be used
for driving an improved Regional transmitter under the new

plan

Few will mourn their passing. On
mediocre medium wavelengths they
have not been the success anticipated
-at least, not outside a very short
radius from the station site.

For example, living about forty-
five miles from Brookmans Park, I

have never been able to
get London National at
night without severe dis-
tortion and fading. Since
it has been synchronised
with West National re-
ception has been a farce
except in the early after-
noon.

AT THE FOOT OF THE HUGE DROITWICH MASTS
Workmen putting the finishing touches to the two 700 -ft. steel masts at
Droitwich. The new Droitwich aerial will be slung between the two
masts and the new Midland Regional aerial will be slung from the top

of one mast to a point near ground level
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Thousands of listen-
ers must be similarly

placed in relation to the
other little Nationals
and, like me, they have
for years gone over to
" woomphy " Daventry
for the National pro-
gramme.

Such listeners will
benefit enormously
from the coming of
Droitwich. Quality of
transmission will un-
doubtedly be very much
better than from Daven-
try, a station which
we ought not to forget
was in the nature of an
experimental plant, any-
way.

By the closing down
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of the three little Nationals at Brook -
mans Park, Moorside Edge, and
Watchet two wavelengths will be
released-not three, because as already
stated, London and West Nationals
are sharing a common wavelength.

Three transmitting plants are also
released. Not to be scrapped, of

course, for the B.B.C. is using the
opening of Droitwich to slide gradu-
ally from twin -station broadcasting
to its new and saner system of one -
point regional transmission.

London National as a station will
be moved to Droitwich, where it will
become, with new power plant, the
new Midland Regional transmitter.

West and North Nationals, with
an entirely new plant like them, will
be shared out among the projected
North -Ireland Regional, North-
eastern Regional and North -Scottish
Regional.

North -Ireland Regional will prob-
ably take over the present Belfast
wavelength, while Midland Regional
will be accounted for by some
change over of its present wavelength
with another. The two released
wavelengths of North and West
Nationals will help when North-
eastern and North -Scottish stations
come on the air.

At the moment it is impossible to
say how one present group of

wavelengths will be rearranged.
Considerable alteration is certain.
The Midland Regional, for example,
with its higher power and closer
proximity to Birmingham, will have
to manage with a shorter wavelength
than now.

Incidentally,
while listeners are
waiting for the
changeover from
the present twin -
station system to
the one -point sys-
tem the B.B.C.
will utilise its
released wave-
lengths for
Aberdeen and
Newcastle.
Whether this is
for fear of foreign-
ers " jumping our
claims " is not
officially stated-
but I have my own
opinion.

At each of the
Regional stations,
all of which I

have had the pleasure of examining
as they were opened, there are three
giant Diesel engines, two in use and
one in reserve. When the sites are
denuded of their little Nationals all
these engines will remain in order to
boost up the power of the Regionals
to a power of 70 kilowatts. The
B.B.C. has no intention, you see, of
allowing foreigners to shout us
down.

Some scrapping of plant is inevit-
able, naturally. The transmitters at
Daventry giving us the Midland
Regional and the Daventry National
programmes will both go. They have
served their turn more than well.

As a site, then, Daventry will be
left free for the Empire stations. For
the present it is intended to keep up
the 500 -ft. Daventry masts, which
will serve to support short-wave
aerials to radiate to various Empire
zones. Meanwhile, 350 -ft. masts are
taking the place of the original 80 -ft.
masts with which the Empire service
was started.

So that, even when Daventry is no
longer a part of the home broadcast-
ing scheme, it will go on being one
of the most important links in B.B.C.
activities.

For reasons best known to them-
selves, the B.B.C. engineers con-
sider the synchronising of London
and West Nationals a success. This
can be the only reason for their idea
of erecting a relay transmitter to
serve neglected South Wales, to be
synchronised with West Regional.
But that is looking ahead, rather.

Droitwich will have other import-
ant effects. For instance, when it

provides the south coast with a
really good National programme, the
low -power transmitters at Bourne-
mouth and Plymouth will not be
restricted to relaying the National
programme. They will be able to
take a pick of the Regional pro-
grammes, and thus give their local
listeners an alternative.

Claims of the extreme west and of
the Duchy of Cornwall cannot

be indefinitely ignored. It is likely
that, to placate these listeners, who
undoubtedly have a real grievance,
the B.B.C. will move the present
low -power Plymouth plant to a
point outside the city and increase
its power.

Another idea, which is not more
than a remote possibility, is to erect
a low -power relay right in the Duchy
and synchronise it with Plymouth or
West Regional.

So much, then, for impending
station changes-all following the
successful operation of the new
Droitwich National. I have told you
enough to prove that the old
Regional Scheme is dead and a new
scheme is coming.

I ought to have mentioned, per-
haps, that Scotland will retain its
little National, as the B.B.C.. engin-
eers are not confident that Droitwich
will be able to supply a really good
signal over the border.

As for feeding all these new radia-
tion points, the B.B.C. system

is remarkably well developed with
up-to-date studios. Very little
additional accommodation is con -

t e m plat ed.

TRANSMITTING HALL AT WEST REGIONAL
On the left you see the National transmitter and on the right the Regional gear.
Very soon the National gear will be dismantled and erected in one of the new

projected Regional areas
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Bangor will be the
only important
addition, to serve
Wales and West
Country.

North-eastern
Regional will be
fed from the new-
ly enlarged New-
castle studios and
will be able to
draw upon the
palatial Man-
chester and Leeds
studios; the West
will have its
studios at Cardiff,
Swansea, and
Bristol; Scotland
will be well pro-
vided by Edin-
burgh, Glasgow,
and Aberdeen.
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Here we give full construc-
tional details of an ambitious
super -het radio gramophone.
It has been designed by

S. Rutherford Wilkins and is
described by the "Wireless
Magazine" Technical Staff
The set is arranged with a

push-pull output stage giving
about 5 -watts undistorted
speech output. One -knob

tuning and delayed self-
adjusting volume control are
two outstanding features of

the design.

The"W.M."

RADIOGRAM

SUPER
ALTHOUGH this set is not everybody's meat-

its size and cost preclude that possibility-yet
every constructor will learn something from

reading the description of it. It represents the last word
in circuit arrangement and in construction-every
worth -while trick of modern technique has been used
in its production, and in its class it will be extremely
hard to beat.

Many Months of Work
A receiver of this kind cannot be knocked up in a

few days; it takes a week or two to get the best out
of a simple three-valver, and when it comes to an
ambitious multi -valve super -het like this " W.M."
Radiogram Super, then the designer has to get down to
many weeks of hard work before everything is working
smoothly with really tip-top results.

In its final form the set approaches
as near the ideal super -het as it is
possible to get with present-day
methods. There is, of course,
tremendous power-both in the way
of range and actual output-and it
goes without saying that the selec-
tivity is of a very high order.

As a radio set the " W.M." Radio-
gram Super is something to take note
of; and on the gramophone side its
arrangement is equally impressive.

Let us look into this he-man's set
stage by stage and see how and why

certain things have been done. But before we do that
let us just say that the set is arranged to operate from A.C.
mains; and care should be taken to order the mains trans-
former for the correct voltage and frequency of supply.

Nine Valves Pulling their Weight
It will be seen from the photographs that there are

nine valves in the set altogether, but not all of these
are used at once. For radio reception seven valves are
used in addition to the mains rectifier; and for gramo-
phone -record reproduction four valves are used in
addition to the mains rectifier.

The seven -valve radio part of the outfit comprises
a six -stage super -het with One intermediate -frequency
stage (working at 126 kilocycles, as is usual with all
" Wireless Magazine " designs). There are only six
actual amplifying stages because the last two valves
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CONTROL LAYOUT ON THE RADIO UNIT
The four control knobs on the radio unit are, from left to right, the wave -change switch,

the main tuner above the noise suppressor control, and the radio volume control

SIMPLE AND EFFICIENT LAYOUT
As you can see from this back view of the radio unit, the condensers, coils, and two of
the valves are screened to ensure complete stability. On the back of the chassis are the

aerial and earth sockets

are arranged in a push-pull
combination and count there-
fore only as one stage.

For gramophone work the first
four valves are switched com-
pletely out of circuit, but an
additional low -frequency ampli-
fier to allow of good tone com-
pensation is automatically
switched in; thus there are four
valves comprising three actual
amplifying stages.

As the power stage remains
unaltered the output n mains
the same whether the gear is
used for radio or gramophone
work; in each case there is
between 4 and 5 watts un-
distorted speech output. This,

I
/ 0005
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of course, is enough to drive several
loud -speakers, and anybody building
the set up will have ample power
to wire a number of reproducers up
in various parts of the house.

The set would be ideal for a club
house and is also suitable for use in
quite large sizes of halls where the
audience may be as many as 300 or
400 people.

Looking into the radio side first,
we find that the six stages are
arranged in the following sequence:

Very Latest Valves
(1) Preliminary high -frequency

stage, making use of one bf the
latest high -frequency pentodes. This
valve gives really good high -
frequency amplification and, of
course, obviates any possibility of
second -channel interference. It is
recognised that the preliminary
high -frequency stage is desirable,
and even essential, for the best
results in the present congested
state of the ether.

(2) The second valve is a com-
bined detector -oscillator, and here a
pentagrid is employed-the best
valve that has yet been produced
for this dual function. That, of
course, is because it is really two
valves in one (by the way, a pentagrid
is the same thing as a heptode).

Intermediate -frequency Stage
(3) Then we come to the single

intermediate -frequency stage, which
is another high -frequency pentode
giving a high degree of amplifica-
tion. This valve amplifies at a
frequency of 126 kilocycles and needs
two intermediate -frequency trans-
formers; these, however, are fixed -
tuned and do not need any adjust-
ment at all by the operator.

10,000
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03,000
(5000

20,000
- - 15,000

Tm 1F13.
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.000o
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30,000

00,000
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CIRCUIT OF THE " W.M." RADIOGRAM SUPER
As you can see from this circuit, four valves are used in the radio unit, and in the amplifier
there are two stages of low frequency amplification besides the push-pull output. Only one
of the low frequency amplifiers is used when the set is on radio, both ore brought in use for

gramophone reproduction
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(4) The second detector is another
combination valve, a double -diode -
triode. One diode rectifies in the
usual way; the second diode is used
for getting self-adjusting volume
control; and the triode amplifies
the rectified signals before passing
them on to the next stage.

(5) The fifth valve is an inter-
mediate low -frequency amplifier,
not often found in present-day sets
but needed here because a large grid
voltage is needed to load up the
two push-pull power valves.

Push-pull Output
(6) The sixth stage is the push-

pull output arrangement. For the
sake of quality-tone compensation
would be needed if pentodes were
employed-triodes are used in this
stage. Each gives an undistorted
output of the order of 2.5 watts, so
that the set will give all that any
ordinary user can possibly require
of it.

That is all very well, you will say,
but how many controls do all those
valves entail ? That is a point that
has been carefully watched, with the
result that there are only four
controls on the front of the set. But
before we go into their functions
there are the tuning arrangements
to be considered.

Eight Tuned Circuits
In all there are four variable -

tuned circuits and four fixed -tuned
circuits, making a total of eight:
this number means that the selec-
tivity is all that can be desired and
that stations working on adjacent
wavelengths under the Lucerne Plan,
except when the set is used within a
few miles of a broadcasting station,
can be separated without difficulty.

Wireless Magazine. July, 1934

ANOTHER BACK VIEW OF THE RADIO UNIT
This photograph emphasises the simplicity of the radio unit. The set has been designed
so that the beginner with little experience at set construction will find building a really

easy fob. The metal chas_is can be obtained ready drilled

HOW THE AMPLIFIER SECTION IS ARRANGED
The amplifier unit contains the whole of the low frequency portion of the set, together
with the mains -rectification and smoothing circuits. The plugs and sockets are for

the mains input and a spare one for use if required

000
The aerial circuit is of the single

type, but there is a band-pass
coupling between the first high -
frequency pentode and the pentagrid
detector -oscillator. There are a
number of advantages of having the
band-pass circuit in this position
instead of in the aerial circuit, not
the least being that the ganging is
considerably simplified. The fourth
tuned circuit is the oscillator coil.

NW
-4-

It will be noted that the coils
used in the " W.M." Radiogram- BrIFD  BrIFD

ma8,0

Super are of the air -core type and
are not iron -core models. In a super -
het with a number of tuned circuits
sufficient selectivity can be obtained
without the use of iron -core coils;
which is why few manufacturers have
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Quarter -scale Wiring Plans
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QUARTER -SCALE WIRING PLAN OF THE RADIO UNIT
Full-size blueprints of the radio unit, shown above, and the amplifier section, shown on
the next page, can be obtained for half price-that is 9d., post paid-if the coupon to be
found on the last page is used before July 31. Your application' be addressed to
the "Wireless Magazine" Blueprint Department, 58-61 Fetter Lane, London, E.C.4

yet worried about developing iron -core models for
super -het work. In practice very little would be gained
by the substitution of iron cores for air cores, and there
is no doubt that the ganging would be mop difficult
than it is.

All four circuits are tuned by a single four -gang
condenser. Ganging is not as difficult in practice as it
is with some sets using fewer valves. It will be seen
from the circuit diagram that the aerial coil is pro-
vided with an aperiodic winding so that the aerial
load remains substantially constant. Because the aerial
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load has been removed from the
band-pass circuit this part is easier
to keep in gang. And the oscillator
coil, which is of a new type, also
remains in step throughout the wave
ranges covered by the set without a
lot of fiddling.

Double -diode Triode
The chief interest in the set centres

in the double -diode triode. The

THE SET IN ITS CABINET
The radio unit fits snugly into the top half
of the cabinet while the amplifier is fixed
vertically behind the loud -speaker at the

bottom

self-adjusting volume control is
delayed so that full amplification is
obtained on weak signals. This
" delay " simply means that the
first high -frequency and inter-
mediate -frequency valves are not
biased until signals reach a certain
level; when they do reach that level,
the self-adjusting volume control
comes into action.

Full A.V.C.
The self-adjusting control voltage

(or A.V.C., if you prefer to call it
that) is fed back to both the pre-
liminary high -frequency stage and
also to the intermediate -frequency
stage so that full control is obtained.
In practice it will be found that
fading of signals is reduced to such

an extent that to all intents and purposes it is non-
existent for the majority of stations that you are likely
to want to pick up.

Unavoidable Fading
Of course, with bad fading on distant low -power

stations there will be a variation in strength, but that is
unavoidable with any system of this kind.

The decoupling incorporated in the set is extensive-
as it needs to be when there are so many valves that are
likely to go " up the loop " unless adequate precautions



are taken. It will be noted that the grid circuits of the
push-pull valves are decoupled to obviate low -frequency
oscillation in the output stage.

High tension is obtained by means of a valve rectifier
connected to the mains transformer; this is of the full -
wave type, and a double smoothing circuit is employed.
With seven valves it is necessary to take what may
seem to be elaborate precautions to keep down the
mains hum; but the hum has been kept down to limits
that will satisfy the most fastidious, and we do not
anticipate any criticisms on this score.

Advantages of Large Electrolytic Condensers
Most of the large -capacity condensers used in the set

are of the electrolytic type to save both space and
money. Electrolytics are much smaller
than paper types for a corresponding
capacity, and they are also much
cheaper.

So much for the radio end of the
gear; now let us consider the giamo-
phone arrangements for a moment. As
has already been pointed out, the first
four valves are automatically switched
out of circuit when the gramo-radio
switch is put over for electrical repro-
duction of records.

Full Tone Compensation
More than this, however, an extra

low -frequency valve is brought into
use. This is employed so that full tone
compensation can be obtained without
affecting the total amount of amplifica-
tion available. Tone control resolves
itself into cutting down the strength of
the frequencies above a certain level,
and if the volume is not to suffer it is
obviously necessary to provide amplifi-
cation to make up for this cut-off,

THE FINISHED OUTFIT
You can see very clearly how the set and
amplifier chassis are arranged by this photo-
graph and that at the top of the previous page

Camills, BY

I 'Wireless Magazine. Juty, 1934

which may be at either end of the frequency scale.
The tone -compensating arrangement used is a

resistance and condenser in the anode circuit of this
extra valve; the tone being controlled as the user desires
by altering the value of the resistance, which is made
variable for this purpose. Once the tone has been
adjusted to suit individual tastes, it will not be necessary
to change it, so this resistance has been mounted on
the back of the chassis, out of the way.

Controls for Radio and Gramophone
Separate radio and gramophone volume controls are

provided, the former on the front of the set and the
latter on the motor -board under the lid of the radio -
gramophone cabinet. Whilst mentioning that, let us

METAL CliA3515 1.'&5'DLEI

5 o

MAIMS THATIVOAPIEK

ETEIT .B.Bj

e 0

QUARTER -SCALE WIRING PLAN OF THE AMPLIFIER SECTION
In conjunction with the above wiring plan and that on the previous page, you should
find no difficulty in building up the " W.M." Radiogram Super. Of course, you will
find a full-size blueprint of immense value; they can be used as templates and

every wire is numbered in the best order of assembly
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PLAN OF THE AMPLIFIER UNDERSIDE
There are very few components mounted on the underside of
the amplifier section and the wiring, as you can see, is quite

straightforward

point out that the model used for housing our
original set is provided with compartments at each
side for storing a selection of discs.

For the sake of convenience we have used a motor -
board that is obtained from the makers complete
with turntable, pick-up and volume control, all
mounted together as a single unit on a stout metal
plate. This can be fitted into the top of the radio -
gramophone cabinet without difficulty and the user
is spared the trouble of drilling holes for fitting up
the various components.

How the Controls are Arranged
The controls on the front of the set are four in

number and are arranged in the following way, as
will be clear from the photographs.

On the left is the wave -change switch. The set
covers the usual medium and long wavebands, that is,
from 200 to about 550 metres, and from about 800
to 2,000 metres.

In the centre at the top is the knob of the four -
gang condenser; below this is a noise control. This
delays the rectifying action of the signal diode on the

weak mush signals. On the right is the radio volume
control.

Besides these controls there are, as already
mentioned, the gramophone volume control on the
motor -board and the tone control on the amplifier
chassis. The radio gramophone switch is also
mounted on the motor -board.

Using an On -off Switch
It will be noted that we have said nothing about

an on -off switch. Actually we have not incorporated
one anywhere in the original design. As the current
taken by the whole outfit is comparatively heavy, it

TOP OF THE AMPLIFI I \I I
Nothing difficult about this! The two smoothing chokes are at
the top, the electrolytic condensers in the centre, and the push-

pull and mains transformers at the bottom

AN OUTFIT FOR THE CONNOISSEUR !
Builders of the " W.M." Radiogram Super will have a super set of which they will have

every right to be proud :
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FRONT VILA' OF THE AMPLIFIER
The control on the right is the tone compen-
sator and the valve -holder socket is for insert-
ing the plug which carries high- and low-

tension current to the radio unit

is safer to switch the set on and off
at the mains socket. For this
reason we advise the use of a wall
socket that is combined with a
switch and fuses. A suitable unit
is made by M.K. Electric, Ltd.,
and Varley's also make a similar
fitting but with a power switch.

When it comes to construction
the first point to note is that the set
is built up in two sections; the first
contains the first four valves and is



TOP OF THE RADIO UNIT
Used in conjunction with the wiring plan on page 506, constructors
will be able to see exactly how the wiring is carried out on this

side of the radio unit

purely a radio combination. The second part of the
set contains the low -frequency stages (including the
tone -compensating valve) and all the mains -rectifying
gear.

Both parts are built up on stout metal chassis and
look very professional in appearance, although they
are quite accessible and easy to assemble and wire.

In these pages we reproduce at quarter scale the
layout and wiring guides for both parts of the set;
as usual, a full-size blueprint is available at half price,
that is, 9d., post paid, for those who desire one. It
should be noted that this price includes both parts of
the set; they are not supplied separately. Applications
for these half-price blueprints must be accompanied by
the coupon to be found on the last page of the issue and
must reach us not later than July 31; the address is
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UNDERSIDE PLAN OF THE RADIO UNIT
How the few components on the underside of the radio unit are
arranged can be seen from this plan view. All the fixed resis-

tances are supported by the wiring

" Wireless Magazine " Blueprint Dept., 58/61 Fetter
Lane, London, E.C.4. Remember to ask for blueprint
No. WM366 when ordering.

Two points should be noted about the blueprints,
and the quarter -scale reproductions that appear in these
pages. All the connecting wires are numbered in the
best and most convenient order of assembly, and the
holes in the chassis for leading wires through from the
top to the bottom are marked with small letters so that
there shall be no confusion as to which is which.

If the constructor intends to drill his own chassis
(they can be obtained already drilled with holes for
fixing screws and connecting leads for a few shillings)
the full-size blueprint should be used as a template
for marking out the positions of all the holes to be drilled.

Continued on page 571

COMPONENTS NEEDED FOR THE " W.M. " RADIOGRAM SUPER
CHASSIS s. d. 1 -British Radiogram 4 -pin £ s. d. RESISTANCE, VARIABLE £ s. d.

1-Peto-Scott aluminium 16 in. by adaptor ... 2 0 1 -Claude Lyons 6,000 -ohm (or
12 in. by 3 in. ... ... 7 6 1-Bulgin single -pole change -over Ferranti) 5 6

CHOKES, HIGH -FREQUENCY toggle, type S81T ... ... 1 6 SUNDRIES
2-Wearite, type HFS (or Goltone)

COILS
9 0 4-Bulgin knobs, types K14 (3),

K12 ... 1 71
2-Bulgin flush -mounting mains

plugs and sockets, type P20 ._ 4 01 -Set Wearite, type GN4 0 0
... ..: ...

Round tinned copper wire No. 20 Round tinned copper wire, No. 20
CONDENSERS, FIXED

5 -British Radiophone, type tubu- gauge, for connecting, say ... 9
Oiled sleeving, say ... ... ... 1 0

gauge, for connecting, say ... 9
Oiled sleeving, say ... ... 1 3

lar, values :.00005-, .0001- (2),
.0003-, .0005-microfarad (or

4 yds. thin flex, say ... ... 4
1-Clix terminal strip, marked :

3 yds. thin flex, say 3
TRANSFORMERS, LOW -FREQUENCY

T.M.C. Hydra, Telsen)... 2 6 Al, A2, E ... ... 7 1 -Ferranti, type AF5c 1 14 01-T.M.C. Hydra, type tubular,
value .05-microfarad 1 0

...
TRANSFORMERS, INTERMEDIATE -

1 -Ferranti, type OPM6c ... 1 6 6
TRANSFORMER, MAINS

10-T.M.C. Hydra, type 25, values: FREQUENCY 1 -Sound Sales, type 25M... ... 2 2 6
.1- (6), 1- (2), 2-, 4-microfarad
(Dubilier, T.C.C.)

.

1 6
2-Wearite, types OT1, OT2 ... 15 0

AMPLIFIER UNIT ACCESSORIES
1-T.M.C. Hydra, type 40, block CHASSIS CABINET

comprising .1- (3), 1-microfarad 1-Peto-Scott aluminium, 16 in. by 1-Peto-Scott, type Adaptagram
(1)  .. 5 0 11 in. by 3 in. ... ... 7 0 de Luxe _ 6 10 0

'PICK-UPCONDENSERS, VARIABLE CHOKES, LOW -FREQUENCY GRAMOPHONE MoTOli.AND
1 -Polar four -gang .0005 -micro - 2-Parmeko 15 -henry 120 -milli- 1 -Garrard, type 202A with volume

farad, type Star Minor, complete ampere, type D15/120 ... 3 10 0 control ._ ... 4 6 9
with semi -circular slow-motion
drive 1

HOLDERS, VALVE
6-Clix, type chassis -mounting,

four -pin (2), seven -pin (4) ...
RESISTANCES, FIXED
19 -Erie, values: 250- (2), 300-, 1,000-,

5,000-, 10,000-, 15,000-, 20,000-
(3), 25,000-, 30,000 -ohm (2),
V,- (3), %-, 1-, 2-megohm (or

Telsen) _ ...

13

5

19

9

4

0

CONDENSERS, FIXED
4-T.M.C. Hydra, type 25, values :

.25-, .5-, 2-microfarad (2) ... 9 9
1-Dubilier, type BE328, value :

.02-microfarad centre -tapped 2 6
2 -Ferranti, electrolytic type 92,

value : 50-microfarad ... 7 0
5-Dubilier, electrolytic type 500 -

volt working, values : 4- (2),
8-microfarad (3) 6

HOLDERS, FUSE
1-Bulgin twin, type F14, complete

with 1 -ampere fuses ... ... 2 3
LOUD -SPEAKER

1 -Magnavox permanent -magnet,
type 252 ... 3 3 0

VALVES
2 -Mazda AC/VP1 (pre -high -fre-

quency and intermediate -frequency
amplifiers) 0

1 -Ferranti VHT4 *Meted or-oscd-
RESISTANCES, VARIABLE HOLDERS, VALVE lator) . . 1 0 0

1 -Claude Lyons 1,000 -ohm, type 6-Clix, type chassis -mounting 1 -Marconi MHD4 (second detector) 15 6
Ml 5 6 four -pin (3), five -pin (3) 4 3 1 -Marconi MH4 (tone - corrector

1 -Claude Lyons 1/2-megohni, type RESISTANCES, FIXED valve) _ ... 13 6
MHIA6 6 12 -Erie, values : 100- (2), 800- I -Marconi (low frequency

SUNDRIES
1 -British Radiogram 1% in. metal

(2), 750- (2), 25,000-, 50,000- (2),
100,000-, 150,000 -ohm, 1/4 -meg-

amplifier) .........13 6
2 -Marconi PX4 (output valves) ... 1 13 0

mounting bracket ... 4.} ohm (or B.A.T., Telsen) ... 13 1 -Ferranti R4 (rectifier) ... 15 6
The prices mentioned are those for the parts used in the original set; the prices of alternatives as indicated in the brackets may be either higher or lower
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An enthusiastic amateur, W. E. Everard, uses a Murphy
A8 super -het receiver with a R.I. Antinodal short-wave
converter. He has picked up hundreds of stations from

all parts of the world

NOW that world-wide short-
wave stations are radiating
programmes that can be

picked up on the simplest apparatus,
the more important set manufac-
turers have been quick to realise the
importance of short-wave listening.

In the early days we used to pick
up America on headphones, but
background noises and fad-
ing made the transmission
valueless from the enter-
tainment point of view.

Not Luck !
In these days of high -

power short-wave stations
everyone with a wireless
set of any kind should take
steps to make sure that
long-distance programmes
are receivable.

No longer is it a matter
of luck whether you pick up
any stations at all, for so
much data has been col-
lated from all parts of the
world that we all should
know what stations can be
heard and when.

Short-wave fans will bear

New Converters
for Short-wave

Listening
By the " W.M." Technical Staff

witness to the fact
that with a moder-
ately good short-
wave set an average
of twenty to thirty
stations can be relied
upon to give pro-
grammes of reason-
able entertainment
value to while away
an evening's listen-
ing.

If any further
proof is required,
just consider for a
moment the position
regarding the various

stations in many big countries that
have been erected for the sole pur-
pose of providing programmes for
Colonial listeners.

There are four examples that
instantly spring to mind. Our own
Empire stations which, in addition to
being picked up in the Empire, are
heard by foreigners all over the world.

UNIVERSAL MAINS SHORT-WAVE CONVERTER
This short-wave converter, made by Universal High Voltage
Radio Co.. incorporates its own power pack and can be used

on both A.C. and D.C. mains
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FYA, Radio Colonial in Paris, is
another example of the efficiency of
the short waves, for this station main-
tains a regular schedule with different
French colonies, including Indo-
China.

Stations Worth Hearing
And so we go on-Pittsburgh,

Schenectady, Zeesen, Nairobi; these
are but names to the ordinary
listener, but to the owner of a short-
wave converter or adaptor these
names mean programmes of real
entertainment value.

Unfortunately owners of
which only cover broadcast wave-
lengths have, until just recently, been
in a difficult position, for suitable
adaptors were few and far between.

Efficient Super -het Converter
One of the first set makers to come

to the rescue of such listeners was
Kolster-Brandes, who made special
provision on most of their receivers

for the use of a short-wave
converter. They went still
further and designed a
special all -wave super -het
for new listeners.

After improving the
original K.B. converter out
of all recognition, it is,
as may be well imagined,
one of the best of its kind. .

This converter is de-
signed for use with Kolster-
Brandes receivers, but it
can be used with any
commercial or home -built
receiver-with one or more
high -frequency stages-and
will turn it into a powerful
short-wave super -het.

It consists of one of the
latest high -frequency pen-
todes used as a combined
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oscillator-detector,with internal dual -
range coils for all wavelengths
between 15 and 80 metres.

As these wavebands cover all of
the more important stations, such as
Boundbrook, Pittsburgh, Sydney,
Cape Town, Buenos Aires, and Rio
de Janeiro, one can fairly claim to be
in touch with the whole world.

In order to obviate the necessity
of mains pack duplication, the unit is
provided with a plug, which is con -

SHORT -WAVE ADAPTOR
This neat -looking short-wave adaptor, made by
J.J. Eastick & Sons, incorporates a dual -range coil

of special design

nected to the family set to obtain the
little current required.

The total cost of the unit is only
10s., and this figure represents

the total expenditure of converting
your set into a short-wave super -het.
Remember that the conversion only
takes a matter of seconds.

Universal Converter
When the family receiver is oper-

ated from D.C. mains a little diffi-
culty may be experienced in obtaining
a suitable converter or adaptor. I
have used for some time a unique
unit that embodies its own
power pack and, at the same
time, is suitable for either A.C.
or D.C. mains, without any
alteration.

This converter, marketed by
the Universal High Voltage
Radio Co., is a two -stage affair
using a high -frequency stage in
front of a combined first detec-
tor and oscillator. This extra
valve increases the range very
greatly and makes quite sure
that a lengthy aerial will not
cause blind spots.

As the mains equipment is
self-contained, there is no need
to worry about tapping the
broadcast set. All that one has
to do is to link the converter to
the broadcast set by means of

a single wire and the job
is done.

With this unit all wave-
lengths between 12.5 and
180 are covered, so that it
is doubly universal. There
are two receiving valves and
a mains rectifier in this
unit, which costs only
£6 6s.

Such a unit can be made
up by the home construc-

tor using Ostar-
Ganz valves and,
as you can see by
the circuit Fig. 1,
reproduced in these
pages, construction
will not be a difficult job.

Where a more simple type
of broadcast set is in use,
such as one without a high -
frequency stage, a modified
circuit must be used. This is
called an adaptor and must
not be confused with the
converter we have just men-
tioned, which can only be
used with sets having one or
more high -fre-
quency stages.

An adaptor is a unit
which consists of a tuning
circuit for the short waves
only and is plugged into
the detector valve holder of
the ordinary set. This
adaptor then takes the place
of the detector stage as far
as the tuning circuit is con-
cerned; the low -frequency
stages are used in the nor-
mal way.

Although the adaptor is
not so good as the con-
verter, it is simple to

WELL -SCREENED DESIGN
This short-wave converter is made by Kolster-
Brandes for use with their own sets, but it can be

used with most commercial sets
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INTERESTING SHORT-WAVE CONVERTER
This Unit short-wave converter is interesting in
that it can be used on A.C. and D.C. mains or with

batteries as the user desires

operate, cheap to build or buy and,
in a beginner's hands, is likely to
bring in more stations.

Suitable Adaptors
One of the best known adaptors is

that made by J. J. Eastick & Sons
and called the Eelex Duplex model
and costing 12s. 6d.

It is suitable for either battery or
mains -operated receivers; an internal

IDAPTOR BY PETO-SCOTT
An efficient adaptor for short-wave working is that
made by Peto-Scott and selling for 45s. It operates

from batteries and A.C. mains

switch changes over from one
source of supply to the other.

The special coil provided
covers all wavelengths between
16 and 30 metres and 28 to
60 metres. When it is used with
a receiver having one or more
low -frequency stages it is a
comparatively easy matter to
tune a large number of American
stations as well as some from
Australia and Asia.

A new firm with the right
idea about short-wave reception
is Unit Radio, who have designed
a very interesting unit. It can
be used with batteries, A.C. or
D.C. mains and as either a
converter or an adaptor.

This unit, although only cost-.
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ing £1 17s. 6d., covers all wavebands
between 15 and 100 metres and is
supplied with two plug-in coils.

It is simple to operate, there being
only one main tuning control and an
unimportant reaction condenser.

Peto-Scott have long been asso-
ciated with short-wave gear, so that
their latest adaptor must not be for-
gotten. This consists of a highly

Fig. 2.-This is a circuit for a simple
battery -operated short-wave adaptor

Fig. 3.-A circuit for a unit for converting a
domestic set into a short-wave super -het

efficient tuning coil covering the
wavelengths of all the worth -while
short-wave stations without switch-
ing. The unit is suitable for battery
or A.C.-mains working without
alteration, and it can be used with
almost any standard broadcast
receiver.

Simple Operation
This Peto-Scott adaptor is, with-

out question, a simple unit to oper-
ate and, at the price of £2 5s., it is a
real short-wave investment.

A circuit of a simple plug-in
adaptor for the home constructor is
shown in Fig. 2. It consists of a
tuning coil, a .00015-microfarad
tuning condenser, a .00025 -micro -
farad reaction condenser, the usual
valve holder, high -frequency choke,
and grid -leak condenser circuit.

In Fig. 3 we have shown the cir-
cuit of a simple battery -operated
short-wave super -het converter, with
a screen -grid valve used as a com-
bined detector -oscillator. The values

of all the components are given in the
circuit diagram and, therefore, you
will be able to build it up at home
with little difficulty.

There are two low-tension con-
nections, but no high-tension nega-
tive connection. In practice the two
filament leads are taken either to the
2 -volt accumulator of the set or the
low-tension terminals on the set
itself, in which case there is, of
course, no need for a high-tension
negative lead.

On the other hand, if for some
reason or other you use a separate
accumulator, then the two negative
terminals of the accumulators must
be joined together.

A Magnum unit manufactured by
Burne-Jones & Co., Ltd., appears-
from our initial tests-to be more
than usually simple to operate.

This unit is suitable for almost
any kind of British or American
mains -operated or battery -driven set,
which makes use of one or more
high -frequency stages. It is the
usual type of combined oscillator -
detector and is connected between
the receiving set and the aerial so
that all of the valves in the receiving
set are used. This is a great advan-
tage over the picture type of unit
which only uses the low -frequency
amplifying valve.

With the unit are supplied two
short-wave coils covering all wave-
lengths between 18 and 40 metres
and 38 and 80 metres. The price is
only £2 5s. As it requires a special
valve and in some cases entirely
separate high and low tension, the
necessary batteries can also be
supplied on request.

With these additional components
the cost rises to £3 3s.

Simplicity of operation is of great
importance with short-wave listen-

ing. The Magnum unit has only
three controls; a master tuner, com-
bined reaction and volume control
and an on -off switch. Two aerial
and two earth terminals are provided
so that the external aerial and earth
can be connected directly to the
unit; connections from the unit
are linked to the aerial and earth
terminals on the receiver.

No difficulty will be experienced
in tuning -in such stations as
W2XAD, Pittsburg, as well as other
well-known short-wave stations pro-
vided care is taken in operating.

Standard Components
Adaptors and converters of the

varying types mentioned in this
article can all be constructed by the
amateur; in the majority of cases
the components are standard types.
The coils, for example, can be
purchased from any of the manu-
facturers specialising in short-wave
components or, on the other hand,
Kenneth Jowers, in his short-wave
notes on page 547, gives details for
making a short-wave coil at home.

Making H.F. Chokes
High -frequency chokes can be

purchased for a few shillings. If
you are of a constructional turn of
mind this is one of the components
that really can be made and is well
worth the making.

Any chemist will supply a glass
test-tube of i-in. diameter and about
4 in. long. This tube, complete
with cork, only costs about 2d.
Wind on the tube about 100 turns
of 30 -gauge double -silk -covered wire
fasten the ends by means of some
Chatterton's Compound and fix the
whole to the baseboard by screwing
down the cork. This makes an
efficient short-wave choke:

Ti
CONSTRUCTOR -BUILT UNIVERSAL MAINS CONVERTER

Fig. 1.-This circuit for an A.C./D.C. converter uses Ostar-Cans high -voltage valves and
does not rely for its power on the domestic set. Constructors should find no difficulty in

building up an adaptor to this design
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OW much does a set amplify?
It is rather difficult to say,
because of the different

transformations of energy between
the ether and the final air wave from
the loud -speaker. Overall specifica-
tion of amplification also becomes
impossible because of the interposi-
tion of detection, and we may have
two such stages (as in a super -heter-
odyne) giving frequency conversions
which completely upset simple
equations such as x times y equals z.

The intermediate -frequency stages
of a multi -valve super -heterodyne
may have a voltage amplification of
the order of 10,000; amplifiers of
special characteristics and of gains
of a million times (in voltage) and
more are in use for various purposes.

W hy There is
a Limit to

Amplificalion
By G. S. SCOTT

But for our present purpose the
quotation of actual limiting figures
is of little concern.

The main point is that there are
definite limits of amplification-we
cannot go on indefinitely.

Inherent Instability
These limits, or rather the factors

governing them, have, however,
varied in the history of amplifier
development. The very first serious
limit encountered was that of the
inherent instability of a number of
stages, especially in the bad old
days before we knew all the tricks
we do now.

Instability is, . of course, another
word for oscillation, but is applied
particularly to uncontrollable and
undesirable oscillation.

Even in the very earliest days-
when we used to pile up low -frequency
amplification-it was not very diffi-
cult to run into audible " hooting."
Later, when high -frequency ampli-
fication with three -electrode valves

Wireless Magazine. Ju.b; /934

became fail ly general, Ugh -ft equency
instability became the bane.

Super -heterodyne methods, neu-
trodyning, the screen -grid valve,
and general screening within the set,
all represent successive steps in the
struggle to combat it. Neutrodyning
in broadcast receivers is now effec-
tively dead, but the others men-
tioned still play their parts in the
building up of high -frequency am-
plification without instability.

Incidentally it is interesting to
recall that this was practically the
sole genesis of the super-hetrodyne
system. The development of the
screen -grid valve eclipsed it for a
few years, and its revival in recent
years has been dictated as much as
anything by the ease with which it
gives us band-pass characteristics-
more, indeed, for this reason than
for needs of stability. At the same
time, the division of total gain into
different frequencies is inherently a
good thing.

Problems of instability are now
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Cro shy photo
Joseph Chambers, engineer of the
American Crosley stations, handling one
of the huge 100,000 -watt water-cooled
valves at WLW, the new 500 -kilowatt
transmitter whkh has just been put into

regular service

pretty well solved, but we still have
an outstanding problem which im-
poses a very definite limit on the
amount of amplification that we can
use. This is noise !

Signal to Noise Ratio
It is being increasingly recognised

that the final factor governing recep-
tion in all cases, broadcast or com-
mercial, is the ratio of signal to noise.
If, for any reason, this ratio is bad,
then our efforts at amplification are
useless, for amplifying is of little
value if it brings up noise and leaves
the signal unintelligible.

While uncontrolled oscillation was
a real difficulty, it was almost
invariably the case that instability
took charge first and noise as such
was not so serious. Now it is !

Noise Explained
The term " noise " is, of course,

a very wide one. A.C. hum might
reasonably be regarded as coming
within the description. Interference
from atmospherics and from man-
made static definitely comes within
the general description of noise,
especially so far as concerns a good
signal-to-noise ratio, which deter-
mines whether our signal is intellig-
ible as communication or enjoyable
as a programme.
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HUGE SHORT-WAVE RECEIVER
A new Marconi receiver which operates
by the diversity method of reception to
prevent fading. A huge amount of ampli-
fication is used, twenty-nine valves in all

being utilised

Apart from this incoming noise,
however, there is still a serious
source of noise which can best be
described as self -generated in the set.
In the first place set -noise can be
generated by a number of means.
Loose contacts of any sort are a
well-known source of aggravating
noise. Defective high-tension bat-
teries can give a good approximation
to the same thing.

Sources of Noise
So can badly fitting valves, and

badly soldered joints can produce
quite a fair imitation of any type of
annoying noise that can be imagined.
Internal defects in valves, also, are
not unknown, and a noisy high -
frequency valve can produce effec-
tive modulation of the carrier which
comes through the detector and
low -frequency stages as an audible
noise.

Different valves of the same type
can, and do, behave very differently
as noise -producing agencies when
used as oscillators in a super -het.
Incidentally, however, the increase
of noise in a super -het when the
oscillator is introduced must not
necessarily be blamed on that valve.
The introduction of the oscillator
gives an enormous increase of

sensitivity to the detector and this
may bring up noise from an earlier
high -frequency circuit which the
desensitised detector (in the absence
of heterodyne) failed to reveal.
This is quite apart from differences
in sheer noise -production as between
one valve and another of the same
type.

All these internal sources can,
however, be regarded as artificial
in that they are all capable of being
corrected by methods within the
knowledge and skill of man.

There still remain, however, two
further sources of noise which must
meantime be regarded as funda-
mental and natural because they are
caused by electrons, and by the
fact that we cannot get away from
electrons.

These are, respectively : (a) spon-
taneous noise in the electrical con-
ductors (particularly of the input
circuit) attributable to what is
generally described as thermal agita-
tion; and (b) " Schrot effect " or
" shot " effect generated in the valve
due to the fact that the filament -to -
anode path is not completely con-
tinuous, but is made up of a number
of electrons.

Both effects are, indeed, different
aspects of the fact that our essential
electrical agencies
are those minute
particles known as
electrons.

For many years
the view has been
held that the known
facts of electrical
conduction, as in
metals, could be
regarded as due to
a large number of
free electrons mop -
ing about the mole-
cular interspaces.
Thus we picture it
that every where in
the conductors there
is a " gas " of
free electrons which
are in frequent col-
lision with the
molecules of the
metal.

If we consider a
small length of con-
ductor where this
is happening, there
are, on the average,
as many electrons
moving in any one
direction as in any
other, and the net
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effect is zero. This, however, is
only on the average.

If we consider a sufficiently small
instant of time there may well be an
excess movement at that instant in
one direction, giving us a small
voltage generated in that section.
Naturally any such effect is extremely
minute, but if it exists in the input
circuit of a high -gain amplifier it is
in the very place to make its presence
felt.

Proved by Experiment
That the effect becomes real in

these conditions has now been
proved beyond doubt. Recent
experiments have shown that the
noise generated in this way varies,
for example, with temperature, in
exactly the manner that purely
theoretical considerations suggest
that it should do.

The noise is mainly dependent
on the resistance of the input
circuit, increasing with the resistance.
It is always in the form of a scratchy
hissing noise, but the general level
of pitch varies with the frequency
of the circuit.

The seriousness of the noise also
varies with the width of frequencies
passed by the amplifier. For
example, it is often possible to use a

PLENTY OF AMPLIFICATION HERE !
Two Marconiphone engineers are seen busy at work on one
of the amplifiers used at the World Economic Conference

held in London last year



narrow -band amplifier with high
amplification for key -speed morse,
while the noise becomes excessive
if the same amount of amplification
is used over a wide band for good
commercial telephony quality, let
alone high -quality broadcast recep-
tion.

Amplifier Problems
The very wide band of frequencies

necessary in television is already
causing the amplifier problem to
become a serious one, for example,
in the circuits between the photo
cell and the modulator, while the
photocell and its associated circuit
is also an unhappy type of input
circuit so far as concerns noise
production.

The second electron effect, des-
cribed before as " Schrot effect " is
due to the fact that the current
passing from filament to anode of a
valve is a stream of individual
electrons. The passage and arrival
of each electron thus causes a
disturbance among the electrons
already on the anode, and conse-
quently produce shock -excitation in
the anode circuit.

There is thus a separate effect due
to the arrival of these individual
electrons which is different from,
and additional to, any effect due to
thermal agitation. The effect is
somewhat similar to that of rain
falling on a roof. Even our traditional
" sheets of rain " consist of individual
drops, at least the writer has
mercifully been spared a literal
" solid " mass of water.

A Serious Problem
Experiment has shown that the

effect is least when the valve is
working in its rated conditions.

Either or both of these electron
effects may exist, and it is difficult
to say which is the more important.
Opinion is, indeed, still somewhat
divided as to their relative import-
ance. Neither is of absolutely new
discovery, but the progress and
development of high -gain amplifiers
have brought them into prominence.

In commercial receivers, such as
those used for transatlantic reception,
the problem of noise is definitely
one of the utmost seriousness. Even
in broadcast receivers the problem
is sufficient to cause makers con-
siderable worry and to set a limit
to the design of the most sensitive
receivers.

That is why the makers even of
the most sensitive sets usually
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HIGH -GAIN MARCONI RECEIVER
This huge Marconi short-wave receiver uses two stages of high frequency amplification,
first detector, first oscillator, three stages of first I.F. amplification, second detector and
second oscillator, followed by three more I.F. stages, third detector and low frequency

amplifiers. Some set for short-wave fans !

recommend something in the way
of even a small outdoor aerial or
any other method which gets the
strongest input signal and therefore
the best ratio of signal to noise
throughout the set.

It is very doubtful if the problem
is capable of a complete solution,
but several methods of attack appear
to be worth considering-for ex-
ample, the relative amounts of
amplification at high -frequency, in-
termediate -frequency and low -fre-
quency, the type of detection,

upper -frequency cut-off character-
istics, etc.

Theoretical considerations suggest
that the " Schrot effect " can be
minimised by attention to valve
design, for example the construction
of screen -grid valves giving greater
mutual conductance at lower values
of anode current.

In any case, the problem is now
engaging the attention of both
theoretical and practical men. And
it is not the first problem that radio
has set us to :Ave.

Ha),e. You Logged WLW ?
AMERICA has joined in the

great race for high -power
transmitters. As you may

have heard, the Federal Board,
which controls the American broad-
casting stations, has given per-
mission for WLW, a 500 -kilowatt
station at Cincinnati, Ohio, owned
by the Crosley Radio Corporation,
to work on a wavelength of 428
metres during regular American
broadcasting hours.

Many readers have reported strong
reception of this new American
giant during its tests. WLW's
present schedule is from 6.30 a.m.
right through the day until 1.30 a.m.
the following morning. This is
American time, of course!

The Crosley Corporation has
always been one of the pioneers of
high -power stations in the States.
Their new station aims at having
a vast service area with a possible
reception area of about 5,000 miles.
This means, of course, that the whole
of the British Isles is included in the
possible reception area.
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WLW's aerial is of the new
vertical type, the aerial itself being
in the form of a huge steel mast.
WLW's mast is 831 ft. high and
weighs 136 tons. The system is the
same as that used at the Hilversum
transmitter, which was described
in these pages last month.

Providing Reliable Reception
Powel Crosley, jun., president and

founder of Crosley Radio Corpora-
tion, believes that listeners in any
part of the world and in a good
location should be able to pick up
signals from this new Cincinnati
giant, providing they have a fairly
up-to-date set.

The Crosley president also believes
that the only way to provide reliable
reception, free from static inter-
ference, is by means of really high -
power signals.

Jot down the wavelength and
times of WLW's transmissions in
your notebook. You stand a really
good chance of hearing America
clearly on the medium waves !



Wireless Magazine. July, 1934

Marconi photo
AIRCRAFT INSTALLATION -1920

An operator on a Handley -Page machine using one of the earlier
'plane transmitters. The aerial of the 'plane is seen partially

wound up in the bottom right-hand corner

THE design of broadcast re-
ceivers is constantly changing
for the better. Each year

sees a steady progress towards
higher efficiency, more compact
assembly, neater appearance and
easier control.

As with receivers, so it is with
transmitters. The same steady im-
provement is evident in the design
of equipment at important trans-
mitting stations carrying on land,
sea, and air services.

Just as the home -built crystal set
of 1924 looks like a museum curiosity
beside the super -het of 1934, some
of the early transmitters seem almost
incredibly quaint, untidy contrap-
tions in comparison with their
up-to-date counterparts !

The outcome of the past fourteen
years' progress in the design of
broadcasting transmitters, for in-
stance, is exemplified in the modern
60 -kilowatt installation at Athlone,
illustrated in these pages.

By way of contrast, compare this
gleaming giant of efficiency with the

Marconi photo

New Stations
W. OLIVER Reviews the

obsolete 2MT, the pioneer broadcasting station at the
Marconi Works near Chelmsford. "Two Emma Toc "
used to send out speech and music (of sorts !) as far
back as 1919, and, as you can see from the photograph,
the announcer used to read news items into a hand
microphone in immediate proximity to the actual
transmitting plant.

In other branches of radio communication, almost
equally great strides have been made. Aerodrome
stations are a case in point, and of these the installation
at Croydon Airport may be cited as a typical example.

Contrast the primitive and untidy -looking gear in
the photograph of the transmitter at the old aerodrome
(at Waddon) with the fine installation which superseded
it when the new airport was opened in 1928.

Four Transmitters at Croydon Airport
The present station is situated at some little distance

from the actual airport to avoid interference with
direction -finding reception there. The transmitters
are remote -controlled by landline from the Croydon
Control Tower.

There are four independent 3 -kilowatt units which
can maintain communication in telephony and tele-
graphy, on different wavelengths, with other aerodromes
and air liners in flight. As the photograph shows,
these sets are typically modern in their straightforward
simplicity of layout and design.

The sending and receiving sets installed in the big
air liners, which enable the operators on board to keep

1902 MARCONI SHIP INSTALLATION
This photograph of the radio equipment on the s.s. "Minneapolis" was taken in the
very early days -1902. This was one of the first spark outfits to be installed on a ship.

The lead to the ship's aerial is in the top centre of the photograph
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for Old
Progress of Transmitter Design

in constant touch with aerodrome stations while
the machines are in flight, have also been improved
to a remarkable extent during the past fourteen
years or so.

The operator in our photograph is using a wireless
telephone set installed on a Handley -Page air liner
flying on the London -Paris route in 1920: Compare
this with the fine example of modern design provided
by the transmitter and receiver installed in the Atlanta
type of air liner used on the Indian and African
routes of Imperial Airways.

Radio Gear on a Modern Air Liner
The transmitting and receiving equipment shown

in the Atlanta photograph works with telephony and
telegraphy and covers the short wavelengths of from
40 to 80 metres as well as the 500 to 1,000 -metre band.
The top section of the set is the transmitter, the middle
section the receiver, and the smaller section at the

bottom is a special Marconi "hom-
ing " device. This ingenious adjunct
is a valuable aid to navigation.

Not only on land and in the air,
but on the sea, also, great progress
has been made in the design of
wireless installations. The quaint -
looking spark transmitters, with
their big induction coils and spark -
gaps, shown in the photo of the
equipment of the liner Minneapolis
is typical of a ship station more than
thirty years ago. The date on the
calendar hanging on the wall behind
the apparatus shows that the photo-
graph was taken in 1902 !

Thirty years on-and we come to
the highly efficient and luxuriously
convenient installation carried by
the C.P.R. liner, Empress of Britain.
The equipment shown in the photo-
graph is of the long -wave telegraph

Wireless Magazine. July 1934

Marconi photos

(Above) The latest type of aircraft
transmitter as used by Imperial
Airways on their Indian and African
services. (Left) An example of
up-to-date design in broadcast
transmitters is shown by this
photograph of the Marconi trans-
mitter at the Athlone high -power

station in Ireland

CI 0

SUPER RADIO GEAR OF THE PRESENT DA
Here is a corner of the radio room on board the C.P.R. liner, "Empress of Britain."
On the left is the long -wave telegraphy transmitter, and on the right is the latest

Marconi direction -finder, a fine aid to navigation
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Marconi photo

apparatus. A 2 -kilowatt transmitter
is on the left ; beside it, at the
top right, is an emergency trans-
mitter.

In front of the operator is the
receiving equipment covering the
enormous waverange of from 15 to
20,000 metres. Beside the type-
writer, within easy reach of the
operator's right hand, is a special
type of telegraphic sending -key used
for tapping out morse messages.

The neat -looking instrument with
a sloping panel, on the right of the
picture, is one of the latest Marconi
direction -finders which is an invalu-
able aid to navigation.

(Right) This is the main transmitting
room for Croydon Airport. It is situated at
Mitcham Common and operated by re-
mote control from Croydon, three miles

away

A lot has been .aid of the
advantages of the direction -finder.
With it a ship can obtain bearings
from several shore stations, and by
plotting these bearings on the ship's
chart, find out its exact position.
On the North Atlantic, particularly,
where there is always a great deal of
fog, these direction -finders are an
essential part of a ship's navigating
equipment.

Although some of these up-to-date
transmitters look as if they had
almost attained perfection, in thirty
years time, no doubt, they will seem
as primitive and old-fashioned as the
spark set of 1902 seems to us to -day !

(Left) Compare this installation used at
Waddon aerodrome before 1928 with the
present up-to-date installation shown in

the lower photograph

Marconi photo
Reading the news in 1919 ! W. Ditcham at the microphone of "Two Emma roc," the experimental broadcasting station at the

Marconi Works at Writtle, near Chelmsford. Seasoned listeners will well remember the thrill of logging 2MT !
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The Six-guinea

A.C./D.C. Three
Here we present details of a reliable all -mains
three-valver that can be operated from both A.C.
and D.C. supplies without alteration. The price
of £6 6s. includes every component used in the set

with the exception of the table cabinet

THIS set will come as a blessing in disguise to
many thousands of listeners who desire mains
sets but cannot afford the cost of ten or twelve

guineas for the small commercial models. We had in
mind when we designed this six -guinea outfit the vast
number of people with very moderate means who have
moved out to the borders of the countryside into newly
built houses and who are probably tasting the advantages
of electric light for the first time. These people usually
have not a lot of money to spend on radio.

A.C. and D.C. Mains Without Alteration
To these, and to anyone else who requires a reliable

mains three-valver that will work on either A.C. or D.C.
mains without alteration, we draw attention to this
 I w.m.,, design.
It is up to date in
every way and will
give satisfactory re-
ception of home and
a large number of
foreign stations.

The price of six
guineas given in the
set's title includes
every part necessary
to build the set-
components, valves,
loud -speaker, and so
on, in fact everything
except the cabinet.

Wireless Magazine. July 1934

You wilt agree with us that this six -guinea set is a neat -looking
job. And it works well, too

Let us get right down to business and see what our
Six -guinea A.C./D.C. Three is, and what it will do.
In the first place, you will notice from the photographs
that the set has four valves. Of these, three are receiving
valves, the fourth being a rectifier, the only job of which
is to rectify A.C. to D.C. when the set is used on
alternating -current mains.

Simple Straightforward Circuit
At first the circuit may seem rather unusual, but if you

look closely you will see that it is not merely straight-
forward but highly simplified. First, A.C. 'D.C. valves
have been used with their filaments connected in series
and heated directly from the mains.

There is, of course, a dropping resistance in circuit
to ensure that the correct filament voltage is applied
The use of these A.C./D.C. valves does away with the
necessity of using a mains transformer and so helps
to keep the price of the set to within low limits.

Unusual but Efficient Ideas
Another feature of the set is that block condensers

have been used in place of separate ones, both in the
decoupling and in the high-tension smoothing circuits.
In the latter instance we have used a dry electrolytic
condenser consisting of two 8-microfarad capacities in

the same case, one

*sown

0002

00051.

;

5000
smo

FWD
Emn

0005

NOTHING COMPLICATED ABOUT THE CIRCUIT!
As you can see, the circuit of the Six -guinea A.C./D.C. Three is very simple.
valve combination is a high frequency pentode, detector, and pentode. A

rectifier comes into use when the set is worked on A.C. mains

,n0.55

The
valve
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of which acts as a
reservoir con-
denser and the
other as a smooth-
ing condenser.

Another im-
portant feature,
which also helps
in the prcduction
of a cheap set, is
that we have uti-
lised the field
winding of an
energised moving -
coil loud -speaker
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These two photographs are a good guide to the arrangement on the top of
the metallised wood chassis. In the lower photograph the valves, reading
from left to right, are the detector, output pentode, high -frequency pentode

and the valve rectifier

for a smoothing choke.
This does away with
a separate choke. In
this way the current
taken by the valves
serves to energise the
loud -speaker.

Let us look into the
circuit and see what
has been done. You
will see that a three -
valve arrangement has
been used consisting of
a high -frequency pen-
tode, a triode detector,
and a pentode for the
output stage.

A differential con-
denser is connected in
series with the aerial
and the aerial tuning
coil, and this acts as a
high -frequency volume

Four dials and a wave -change switch form the controls on the front.
The two tuning condensers are on top and underneath, from left to right,
are the aerial -series condenser, wave -change switch, and reaction control
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control and a selectivity control. It is the usual
practice to use an ordinary condenser in this
position, but with a differential condenser the
capacitative load across the aerial coil remains
constant at any setting of the condenser. This is
useful because it means that the setting of the
aerial condenser is not altered as the capacity of
the aerial -input condenser is altered.

Unscreened Dual -range Coils
Two small dual -range coils are used, both

unscreened, with the waveband switching brought
out to a switch on the front of the panel. By
fitting one of the coils on the top of the metallised
wood chassis and the other underneath, adequate
stability is obtained.

Tuned -grid coupling is used between the high -
frequency pentode and the detector, separate
condensers being providing for both the aerial
and grid tuning circuits.

The grid leak and condenser follow normal
practice, and need no comment. It will be
noted, though, that provision has been made
for a pick-up between the grid of the detector
valve and the cathode circuit.

It is perhaps as well to remind readers that
when a pick-up is used it is preferable to use one
with a built-in volume control or some form of
external volume control will have to be adopted.

Arrangement of the Detector
The detector valve is transformer -coupled to

the output pentode. It will be noticed that we
have not included a high -frequency choke in the
anode circuit of the detector. We found during
our initial tests that the choking effect of the
primary of the low -frequency transformer pro-
vided enough feedback for reaction purposes.
A .0003-microfarad by-pass condenser is used to
prevent unwanted high -frequency currents from
getting through to the low -frequency stage.

The detector anode resistance has a value of
5,000 ohms, and with a
by-pass condenser of
.1-microfarad is suffi-
cient decoupling to pre-
vent instability.

A very unusual
feature of this set is
that no by-pass con-
densers have been con-
nected across the bias-
sing resistances of the
high- and low -frequency
pentodes. Theoretic-
ally this is not good
practice, but we found
that by careful design
of the rest of the cir-
cuit, the omission of
these two condensers
did not cause instability.
Again, another point
that helped to keep the
price of the set low!

As far as the output
pentode circuit is con-



CHASSIS
1-Peto-Scott 12 in. by 9 in. by

21 in., with Metaplex top ... 2 3

CHOKE, HIGH -FREQUENCY
1-Wearite screened, type HFPJ

(or Bulgin)
COILS

2-Kinva, type PDR
CONDENSERS, FIXED :

4-Lissen mica type, values :.0001-,
.0002-, .0003-, .01-microfarad
(or Telsen, T.C.C.)

1-T.M.C. Hydra block of .1- (3)
and 1-microfarad, type B1004

1-Ferranti twin 8-microfarad elec-
trolytic, type CE100

CONDENSERS, VARIABLE
2-Polar .0005-microfarad, type

Compax (or Lissen, Telsen)
1-Graham - Farish .0005 - micro -

farad, differential type 2 0
1-Graham - Farish .0005 - micro -

farad, reaction type (or Telsen,
Lissen)

2 0

5 6

2 6

5 0

7 9

5 0

2 0

The prices mentioned are those for the part

cerned, the arrangement follows standard practice;
a .01-microfarad condenser connected across the
loud -speaker terminals prevents undue accentua-
tion of the high notes.

If you look at the filament circuit of the detector
valve you will see that one side is connected to
high-tension negative. This is important, and
is done to prevent hum occurring, owing to the
high -voltage filaments of the valves used.

And now for a most important danger sign.
You will see that a .1-microfarad fixed condenser
is included between the earth terminal and the
high-tension negative circuit in the set. This is to
prevent any short-circuit occurring when the set
is used on D.C. mains having the positive main
earthed.

Earth Lead to the Earth Terminal
On no account must an earth lead be joined to any

part of the set except to the earth terminal on the
back of the wooden chassis. Don't forget
this important point!

No fuse is provided in the set, but we have
specified a wall plug in which a fuse is incor-
porated. These are not expensive, and should
be used, for if a short-circuit did occur no damage
would be done to the set.

So much for the technical features of the set.
Let us turn our attention to more practical
considerations.

In the first place we must point out that the
neatness and compactness of the set is due to the
use of chassis construction. The set has been built
up on a wooden chassis with the top side
metallised-it is easier to drill than metal, and
the finished appearance of the set is just as good.

How the Components Are Arranged
Mounted on the top of the chassis are the four

valves, the aerial tuning coil, the mains dropping
resistance, the high -frequency choke, and one of
the fixed condensers. The two main tuning
condensers are mounted on brackets also fixed
to the top.

The remainder of the parts are all mounted on

Wireless Magazine. July 1934

Used in conjunction with the half -scale wiring plots on the nest page,
these two plan views will be found most helpful to constructors. As

you can plainly see, the construction could not be simpler

LIST OF PARTS NEEDED FOR THE SIX -GUINEA A.C./D.C. THREE
£ s. d. SWITCHES s. d.

1-Bulgin, type SSOT (or Claude
HOLDERS, VALVE

3-Clix five -pin, type chassis -
mounting (or Wearite, W.B.)... 2 3

1-Lissen, type LN739 1 3

RESISTANCES, FIXED
5-Siemens, type SS I/2 watt,

values : 350- (2), 5,000-,
100,000 -ohm, 2-megohm (or
B.A.T., Erie) ...

1-Bulgin series filament, type

SUNDRIES
5-British Radiogram 1% -in. metal

mounting brackets ...
Aluminium strip, 7 in. by 1 in., say
1 ft. shielded sleeving, say... ...
Round -tinned copper wire No. 20

gauge for connecting, say ...
Oiled sleeving, say ...
Plywood 2 in. by 2 in., for mounting

screen -grid valve holder, say ...
1-Ferranti 5 -ampere fuse plug ...

used in the original set; the prices
higher or lower

s. d.

2 11

4 0

1 8
2 0

2

6

9

1

2 0

1-Bulgin, three-point shorting,
type Junior ...

TERMINALS, ETC.
4-Belling-Lee, type R, marked :

A, E, Pick-up (2) .   

1 3

1 0

1 0

TRANSFORMER, LOW -FREQUENCY
1-British Radiogram (or Telsen,

Varley) ... 4 6

ACCESSORIES
CABINET

1-Peto-Scott, type No. 141017
LOUD -SPEAKER

1-Peto-Scott, type DC2500
VALVES

1-Tungsram HP2118
1-Tungsram R2018
1-Tungsram PP2018
1-Tungsram V2018

of alternatives as indicated in the brackets may

12 6

... 15 0

14
10
17
10

be either

6

0
6
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The Six -guinea A.C.,D.C. Three is very easy to
build-you need no experience. The test report
gives a good idea of the results that can be obtained

by the average person

TAKING into consideration
the cheapness of this set,
I did not expect very great

things from it. I was agreeably
surprised at the results obtained
during my short test at Upminster,
Essex, the other night; thirty-six
programmes at good loud -speaker
strength, during an hour between
9 and 10 o'clock in the evening, is
no mean feat.

Hum -free Background
Quality was quite good, especially

considering the small loud -speaker
used. Tone was crisp and particu-
larly well balanced.

On D.C. mains the background
was absolutely hum -free, and ample
volume was obtained on nearly all
the stations listed to fill a large living -
room. On A.C. mains the volume
output, if anything, was slightly
greater than on D.C., but there was
a slight hum background.

Adequate Smoothing
This hum gave me the impression

that it was not due to any 50 -cycle
A.C. ripple, which appeared to be
adequately smoothed out, but was
very probably due to some extraneous
noise getting in via the filaments,
which are heated directly from the
mains supply.

When first switching on the set,
tuning appeared to be quite flat, as

Thirty-six Stations
in an Hour's Test

The Six -guinea A.C./D.C. Three Proves its Worth !

was to be expected when
there were only two tuning
circuits before the detector.
By careful use of the input
volume control, however,
combined with the judi-
cious application of reac-
tion, a marked improve-
ment in selectivity was
noted, and I was able to get
Scottish Regional at loud-
speaker strength clear of
London Regional.

This I considered ex-
cellent for a simple set of
this description. When I
obtained Copenhagen with
only a slight background of
the London National, how-
ever, my opinion went up

still further. Medium -wave tuning
range is another excellent feature of
this little set. Fecamp at 206 metres
came in at 5 degrees on the right-
hand dial, and Budapest was ob-
tained just above 90 degrees. I
should say that the medium -wave
tuning range extends from 200 metres
to well over 600 metres.

On long waves the sensitivity

seemed well up to standard, all the
usual transmissions coming through
at full loud -speaker strength. Selec-
tivity was also quite good, as after
some juggling I was able to listen
to a programme from Konigs-
wusterhausen without any notice-
able interference from either Daventry
National or Radio Paris.

Good Daylight Range
Daylight range was quite good, for

in a half an hour before breakfast
one morning I was able to listen to
programmes from the medium -wave
Hilversum, together with Radio Paris
and Luxembourg on the long waves.

Entirely apart from the above
qualities, however, the major point
that should induce you to build this
excellent little set is its price.

I understand that it only costs
about £6 6s., which is, as far as I
can see, far lower than that which
you would have to pay for any three -
valve all -mains set on the market.
This is an achievement on which
the " Wireless Magazine " Technical
Staff is to be heartily congratulated.
A really good set ! S. T. B.

STATIONS LOGGED
A.C./ D.C.

Right-hand
Condenser

LONG WAVES Dial
Station Reading

ON THE SIX -GUINEA
THREE

Right-hand
Condenser

Dial
Station Reading

Huizen 80 Rome ... 50
Radio Paris 74 Munich ...  . 48
Konigswusterhausen 69 Midland Regional... ... 46
Daventry National 63 Leipzig ... ... 44
Eiffel Tower 55 Lvov ... 42
Luxembourg 48 Scottish Regional ... ... 40
Kalundborg ... 46 Strasbourg... ... 37
Oslo ... ... 35 London Regional ... ... 35

MEDIUM WAVES
Budapest ... 88
Beromunster ... 78

West Regional ...
Hilversum...
North National ...

30
... 28
... 26

Athlone ... ... 70 Scottish National ... ... 25

Vienna ... ... 66 Bordeaux ... 24

Florence ... ... 64 London National ... 20

Brussels No. I   62 Copenhagen ... 16

Prague ... ... 59 Lille ... 13

Lyons 58 Gleiwitz ... ...
North Regional ... 55 Nurnberg ... ... 101

Paris PTT ... 52 Fecamp ... 5

524



BALANCING programmes at
Broadcasting House is divided
into two sections-music

under Stanton Jefferies, drama and
variety under Paul Askew.

" Balancing a programme," Stan-
ton Jefferies says, " is placing
members of a musical ensemble in
such relative positions to the micro-
phone as will ensure the ensemble
being heard perfectly in the musical
sense by the listener.

" In other words, the idea is to
re -present the music to the listener
as nearly to the original presenta-
tion as broadcasting conditions
permit."

In order to make his methods plain
to you I asked him to draw diagrams
for each of the various combinations

Wireless Magazine. July, 1934

The man who controls and ()dances all serious -music broadcasts, Stanton Jefferies

"Balance and Control"
at the B.B.C.

How the microphones in the broadcasting studio and concert hall
are arranged and controlled to pick up programmes suitable for
broadcast reception is revealed in this interesting article by

WHITAKER-WILSON

in common use. He sketched them
roughly, and they have been repro-
duced in these pages.

It is very obvious to me that the
first essential for anyone aspiring
to balance a programme is musician-
ship. I go so far as to say that if Dr.
Boult is conducting a Beethoven

symphony, and Stanton Jefferies is
balancing, Jefferies must have studied
the score just as much as Boult.

If the balancer has not done so,
he is quite likely to let the conductor
down.

It is for the conductor to present
his programme and for the balancer

Loudest effect in hell

Limit of loud effect
in broadcasting

51

la

Limit of soft effect
in broadcasting

Softest effect in hall

Fig. 1.-The wide lines show the variation in volume produced by an orchestra in Queen's
Hall. The narrow lines show how this volume variation has to be controlled for broad-

cast purposes. There is a lot of work attached to this side of broadcasting
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to re -present it to the listener.
Failure on the part of one is as
serious as on that of the other.

Fig. 1 shows the main aim in pro-
gramme control. The wide curves
represent the line of sound as heard
in Queen's Hall, the narrow curves
show what the listener hears after
the sound has been balanced for
broadcasting.

At first sight it might appear as
though the whole subject was capable
of a very simple solution-merely a
case of keeping within limits. Never
too loud, never too soft. Unfortu-
nately, it is not quite so simple.

ost of you have heard Ravel's
Bolero. If you haven't, it is

easily described. A tune repeats.
It has sections to it, but the main idea
is the repeated tune-each time with
an added instrument or two.
Gradually it increases in volume from
the softest possible to the loudest
possible.

Mr. Jefferies pointed out to me
that this is " the very devil " to
control. Supposing he made the
initial mistake of setting the strength
too heavy at the start-unless he
modified the graduated effect by
turning it down (as soon as he
had realised his mistake) the work
would go on increasing every
moment and end up by blasting
heavily

I have mentioned this because I
want to show how necessary
musicianship is. Without actually
quoting any specified musical work
as an example, I will try to give you
an idea of how the control is effected.
The increase of volume-the decrease
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Paul Askew, who was music director of the B.B.C. at Aberdeen, is in charge of the balance
and control of such items as plays, dance music, light comedy, talks, and sound television

broadcasts. He is seen here at a music control panel at Broadcasting House

of it, for that matter-goes on
throughout an orchestral work, just
as the composer has directed.

Those increases and decreases are
brought into effect at the con-

ductor's instigation. Fortunately,
however, they begin and end
logically; they are musical sentences.
This is where the balancer has to
be a musician. He has his score
before him. He sees, for example,
an outburst of trumpets and trom-
bones-probably drums as well.

He has been at rehearsal and he
knows just what is likely to happen.
If he lets it happen (without action
of any kind on his part) the result
will be chaos from your loud-
speaker. Instead, he watches for a
convenient chord in the music and
acts so quickly that the brass and
percussion instruments are given no
chance to " blast."

He has thus controlled the volume
at the beginning of a new phrase in
such a way that you, who may be
following with a score, have not
detected where he did it without
destroying the light and shade of
the music. Balancing is a tricky job !

If you want a good example of the
actual effect of control, listen for the
outburst of applause after a work
has finished in Queen's Hall. You
may hear the diminution of volume
as the volume con-
trol is turned
down. The con-
troller is beaten
there because he
does not know
what reception a
work is going to
receive in terms of
hand -clapping.

Also, he is not
so particular. It
does not matter if
he does show his
hand, whereas
during a sym-
phony it would
matter very much.

So much for
control, except to add that this stage
is not final. After a programme has
been balanced it goes from Queen's
Hall to Broadcasting House, where
the quality is again checked up before
being sent on to the transmitters
at Brookman's Park.

Violas
B

1st. Violins Conductor

Jc

2nd Violins

Line of Plolforni}

Fig. 2. --Showing
Sir Henry WoOd.

A

1st Violins

Fig. 2 shows at a glance the
difference between Dr. Boult's
method and Sir Henry Wood's of
arranging the orchestra on a concert
platform. Dr. Boult divides his
violins; Sir Henry keeps his together.
The microphones have to be adjusted
accordingly.

These microphones are so placed
that it is possible to bring into

prominence any part of the orchestra
or, conversely, to fade it down.

In Fig. 3 you see the method
employed for a choral work at
Queen's Hall. Note the micro-
phones placed on the top balconies
in order to take the sound from the
chorus. Also, incidentally, from the
organ if used. If the chorus is
singing as an accompaniment to a
soloist, and seems too loud, the
balcony microphones can be faded
down and the soloist's microphone
brought up. A perfect balance for
broadcasting will then be produced.

I have often felt in Queen's Hall

Microphones
on top balcony

Orchestra

Soloists Conductor Soloists

height of baloony Va way
down hall

and Violins

Below conductor

Fig. 3.-Showing how the microphones are arranged at
Queen's Hall for a symphony concert in which a chorus is

taking part with the orchestra

that the orchestra has sounded a
little heavy for a singer at a Wagner
Promenade Concert. It is natural
because Wagner scores heavily. Yet,
when I have heard the same work
and singer by wireless the balance
has been perfect. Balance and control!

Line of Platform-"

Violas

(77eiW;;\
51r Menry Wood
Conductor

d.
U

Cellos

the positions of the microphones for a symphony concert at Queen's Hall (1) under Dr. Boult and (2) under
A is the main " mike " used for orchestral purposes and B and C for soloists playing or singing with the orchestra.

Note that A is to the left when the violinists sit together
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Fig. 4 shows the method used at

Covent Garden Opera House. It
will be seen that two microphones
are suspended near the top of the
proscenium arch, one on each side.
In addition to these, a " wandering
mike " is sometimes used for the
Valkyries in Die Walkure, and in other
instances where special effects are
wanted. A microphone is placed
central, well down stage in the
vicinity of the prompt box, and two
more appear on the rail of the
orchestra.

By judicious balance and control
any part of the production, whether
soloists, chorus, or orchestra, can be
brought up into prominence or
faded down as required.

These are the more elaborate sec-
tions of the work. Mr. Jefferies has
also under his control the lesser
musical combinations. String quar-
tets, for example, need careful
balancing.

Here it is not a case of suiting the
microphone to the players, but of the
players to the microphone. They
will not form a perfect square
because the 'cello is moved further
away from the microphone than the
viola. The same thing applies
to a singer with a piano. The micro-
phone is placed in position and the
performers arranged accordingly.

Enough has been said to show
how musical the controller has

to be. It is not a case of an engineer
who is musical. It must always be
a musician who has some technical
knowledge. Stanton Jefferies, of
course, is a first-rate musician. You
remember him as conductor of the
Wireless Orchestra
in the very early
days of radio.

Drama and
variety come under
Paul Askew. The
actual placing of
actors before a
microphone in a
broadcast play is
generally a matter
for the producer
who works in con-
junction with Mr.
Askew or one of his
assistants, of which
there are four. All
are experts at their
work. Sometimes
the microphone is
on a stand. Then
the actor seems to
speak into it.

N

STAGE

Recently, however, different types
of microphones have been suspended
above the actors' heads, when they
speak under it. This technique
allows freedom of action.

Although I prefer personally to
talk to a mike I can see, when the
play demands a large cast the other
method is more convenient.

It must be realised that the
multiple -studio method is used
because back-
ground effects
may have to be
used while the
actor is speaking.
In order that both
actor and effects
can be dealt with
separately, he and
they must not be
in the same studio.

Mr. Askew has
under his care the
balance and con-
trol of all plays,
the Children's
Hour, talks, de-
bates, dance bands
-all light comedy
of the Frederica type, and the sound
part of television transmissions.
Also all variety, whether studio or
in St. George's Hall.

It is now well known that stage
technique is used by Mr. Askew at
St. George's. An elaborate diagram
showing how Paul Askew is able to
balance a show in that hall is shown
in Fig. 5. The original was drawn
by him actually in the control box
on the side of the stage.

Paul Askew is a musician-a
violinist-and an old member of the

Producer

eio,yN

is 5tanci by

cr. s,
N. Micro -
'b

-\ Phone

___3. 4{1-

psis

./
-"Artists

./ Microphone

Control box; /
Standby

1 2 3 4 1,3 6 7 8
(

° 0 ° O.P.

mixer

st

Chairman

1-

0

3 Orchestral
Microphone

( Microphone -5 ont:

7;7

Proxenhun
Q rch

Footlights

Scottish Orchestra, and for some
years he was musical director at the
Aberdeen Station of the B.B.C.

If you will study Fig. 5 you will see
exactly how his panel operates

in the control box. It shows how
the microphones are used at one
of the Old-time Music -hall shows,
where they have a chairman and do
things in the old-fashioned style.

(-0
Proscenium

CV:Ft

Box

Orchestra

Conductor
U 0orchestra ,ails

Fig. 4.-The five microphones used at Covent Garden Opera
House are arranged as shown in this diagram

Two tables are provided for
the use of the chairman and his
company.

From the diagram it will be seen
that there are eight faders on the
mixing panel. The first of these
controls the volume from the micro-
phone placed for the artists. No. 5,
incidentally, is a stand-by in case of
a breakdown.

The second microphone is placed
over the chairman and the third is
the orchestral microphone. No. 2
will also take part of the orchestra.

The fourth takes
the applause of the
audience.

During a re-
hearsal Mr. Askew
faded down Nos.
2 and 3 and gave
me the effect of the
orchestra in the
gallery of the
theatre by bringing
up the fourth
microphone.

The mixer takes
the sum -total of
all the units and
connects the result
with Broadcasting
House, from which
the transmission is
finally sent out to
the transmitters
taking the show.

I.

/

/

/

Fig. 5.-Elaborate arrangements are made in the position and control of the
microphones at St. George's Hall for variety broadcasts. This plan was specially

drawn by Paul Askew, who is in charge of the arrangements there
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Wireless Jobs
Made Easy

DO you know that very use-
ful tool known as the ex-
panding bit which is illus-

trated in Fig. 1 ?
It fits any standard brace and its

purpose is to allow clean-cut holes
of large diameter to be made in wood.

cor
Mr. Everyman

8y R w He ow.

Other Jobs for the Bit

If your set is a bit " boomy "
about the bass owing to cabinet
resonance, you can often improve
matters a whole lot by making a

number of large

USEFUL TOOL FOR THE CONSTRUCTOR
Fig. 1. The expanding bit is among the most useful of tools

for the home constructor

If you look at the drawing you will
see at once how it works. The
centre is fixed, but the cutter runs in
a slot.

It can be moved in either direc-
tion by loosening the screw and then
firmly fixed by tightening it. The
expanding bit can thus be set to
make a hole of any size within its
capacity.

The most useful size for wireless
work is that with a range of dia-
meters from fin. to 3 in. If you
think for a moment, you will
realise how handy it is.

You're making a set, for instance,
which incorporates chassis -mount-
ing valve holders. You could make
the necessary holes in the base with
a fretsaw or with another neat little
gadget that I shall describe in a
moment. But with either tool the
job is a long and rather fiddling one
and you can do it in the proverbial
two ticks with the expanding bit.
There are dozens of other little jobs
where this bit will be found handy.

round holes in the
back of the cabinet
(and perhaps in the
sides as well) with
the expanding bit.

If you want to
mount a milliam-
meter on your panel
as a visual tuning
meter for your super -

het, the job is a simple
one with the expanding bit.

Why not make a stand
for your spare valves ? Fig.
2 shows how it is done
and I can assure you that it
is a great safeguard against
casualties. Instead of a
stand, I actually use a special
valve shelf fitted into a
cupboard in which I keep
spare parts. Either the
stand or the shelf are equally
useful. They keep your
valves safe and you can
take out instantly any one
that you want.

Valve caps vary a good
deal in size. The best

M . A .

Saws Made at Home

The little home-made saw seen in
Fig. 3 is one of the most time -and -
trouble -saving gadgets you ever . . .

no, I won't inflict that one on you.
The only ingredients required

are the haft of an old pocket knife
and a good quality hacksaw blade
such as the Eclipse -Flex made by
Neill's of Sheffield. It must be a
good blade and it must be of the kind
that will stand an occasional bit of
bending; otherwise it will " come to
pieces in you hand," like the china
that the charwoman washes up !

The first thing to do is to dis-

HANDY STAND FOR SPARE VALVES
Fig. 2. This simple rack for keeping spare valves
will be found useful. It will lessen the risk of

"casualties" among spares !

all-round diameter for the holes is
just under 11 in. For some of the
fat seven -pin valves, the holes have
to be made a little bigger.

All you need to make the stand is
some r plywood, the bit, screws
and common sense. It's quite
easy !
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member the old knife by punching
out the rivets that hold it together.
There are generally three of these.
With a small file remove their heads
on one "side ; then drive them out
with a fine punch.

What ? You haven't a fine punch ?
Very well, then, use a nail.
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You must now soften one end of
the hacksaw blade, the softened
portion being just about the same
length as the knife haft. To do this,
bring it to red heat with the help of
a burner of the gas cooker and then
allow it to cool slowly.

Mind that you heat up only this
part of the blade.

Shaping the Blade

When it is cool, lay the blade on a
flat piece of wood and put one half
of your knife haft upon it. Insert a
drill of suitable size into one of the
holes that formerly housed a rivet
and drill through the blade. Remove
the drill and fix both haft and blade
temporarily to the piece of wood
beneath by means of an escutcheon
pin. You will now have no diffi-
culty in drilling the remaining two
holes in exactly the right places,
using the haft as a template.

Pull out your escutcheon pin and
then rivet the two halves of the
knife haft to the saw blade. I
showed you last month how to do
riveting and you will find that small
escutcheon pins are just what you
want to make the rivets.

The next process is to point off
the blade as shown in Fig. 3. The
part protruding beyond the haft
should not be more than about 4 in.
long. Grind it to a point with a
grindstone or better still an emery
wheel.

What the Saw can Do

You now have a saw, the fine
point of awhich will go into quite
small holes and which is capable of
cutting anything from brass to
ebonite, from wood to mild steel.

A SAW YOU CAN MAKE AT HOME
Fig. 3. This little saw, made out of a haft of an old pocket knife and a hacksaw

blade, is worth its weight in gold !

It is the very thing for making large
holes of any shape in metal chassis,
ebonite or wooden panels.

If you are making either circular
holes or the special shaped ones
required for condenser escutcheons
and the like, mark them out in pencil,
then drill a number of I- or fin.
holes inside the pencilled lines and
cut away the webs between them
with the little saw. A rasp and
after that an old file of D -section
will enable you to finish up the work
nicely. Besides jobs of this kind,
the little saw will tackle almost any
light work in the way of cutting out
or cutting off.

Remember when you are using it,
that you must go carefully since the
blade is unsupported.
Don't therefore tackle work
in the proverbial bull -at -a-
gate manner. Use it gently
and this little saw will serve
you well. When a new blade
is required, it doesn't take
long to make and fit it.

Eliminating Knobs

Though I don't believe
in unduly cutting down the
number of controls in the
receiving set, there are some
knobs that can often be
eliminatedwithout making
any difference to the set's
performance or impairing
fine tuning.

Many sets have no less
than three switches, each

0
0

with a knob of its own. These are
(1) the on -off switch, (2) the
wave -change switch and (3) the
radiogram switch. In many cases
it is quite easy to make one knob
work the whole lot.

Solving the Problem

Here's the way in which I dealt
recently with this problem in con-
nection with a particular set of
ganged coils. The coils have a
rotary wave -change switch, arranged
to take you over from the long waves
to the medium and vice -versa but
nothing else.

For each complete revolution of
the knob there are four positions

et, MEDIUM

/1111111.11.1111,:_f--_:'_1111111111111.11111.111---

5.3.

0
MORE WORK FOR THE WAVE -CHANGE SWAT(: !

Fig. 4.-This is the first stage in one -knob switch-
ing. The on -off switch is fitted on the end of the

wave -change spindle of the coils
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ONE -KNOB SWITCHING IN A SIMPLE CIRCUIT
Fig. 5.-A simple three -valve circuit in which all switching is done by the knob of the
wave -change switch. SI, Si is the ganged wave -change switch and S2 and S3 the radio-

gram and on -off switches respectively

HT+
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The first click means that you are
on the medium waves, the second
that you are on the long. Then
click No. 3 brings in medium waves
again and click No. 4 the long once
more.

I didn't see the use of having two
medium -wave and two long -wave
positions for a full rotation. Before
I had finished with it, the switch
was so arranged that it would rotate
in one direction only. Starting from
the off position the next switched
on the set and brought in the
medium waves, then came long
waves and lastly, the gramophone
pick-up. A stop pin prevented the
switch from being rotated clockwise
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beyond the gramophone position.
Fig. 4 shows how the first stage

of the work was carried out by fitting
an on -off switch actuated by the
knob working the wave -change
arrangement.

A three-point switch of the Bulgin
toggle type with split dolly was
mounted below the baseboard in
such a position that a small brass
cam attached to the rear end of the
spindle of the wave -change switch
meshed with the cleft in the dolly.

is applied in a simple three -valve
circuit, consisting of a variable -mu
high -frequency stage, detector and
an output valve. s1, s1 is the
ganged wave -change switch, s2 the
radiogram switch, and s the on -off
switch.

It will be seen that the filament
switch, when in the "off " position
disconnects the grid battery of the
variable -mu valve. This is neces-
sary, for otherwise current would
always be flowing from the battery

through the volume -control

ON -OFF AND RADIOGRAM SWITCHING
Fig. 6.-A step forward in one -knob switching.
The radiogram switch can be mounted on a bracket
and worked from the cam fitted on the wave -change

spindle. An effective idea

Possibly you don't know that you
can obtain almost all varieties of
these toggle switches with the split
dolly illustrated in Fig. 4. You can
and they are most useful.

Look at the drawing and you will
see what happens when the knob is
rotated. Remember that you are
looking at the rear end of the coil
assembly, which means that when
the knob is turned clockwise, the
cam appears to travel counter-
clockwise.

In the position shown in the
drawing, the set is " off ". The
first click makes the cam move the
dolly over and switch on the set,
besides bringing in the medium -
wave range of the coils. At the
next click the set is still switched on
and the long -wave range comes into
action. At the third click, the set
is still on so far as this switch is
concerned : another switch actuated
by a separate cam is used for radio-
gram switching.

The knob cannot travel any
farther because the cam comes up
against the stop. In Fig. 5 is seen
the way in which one -knob switching

potentiometer.
The radiogram switch is

worth attention. It is of
the double -pole double -
throw type and, like the
filament switch, is of the
toggle pattern with split
dolly. In the radio position
all valves are brought into
operation and the grid of
the detector v2 is taken
straight through to the grid
condenser and grid leak.

When the switch is
turned over to the pick-up
position, the filament circuit
of v1 is broken. The valve
being thus cut out, the
possibility of radio break-
through from a powerful
local station is eliminated-
and both high- and low-

tension current are saved. Note
that in the pick-up position s,
breaks the positive filament of
v1; the chassis and its associated
components thus remain earthed.

At the same time, the grid of v2
is connected to one of the pick-up
terminals, the other being per-

manently connected to the negative
pole of a small grid -bias battery.

Though a simple battery circuit is
shown in Fig. 5, the one -knob
switching arrangement is applicable
to circuits of all kinds, mains as
well as battery.

The double -pole change -over
radiogram switch, again of the toggle
type, with split dolly, may be
mounted in the rear of the on -off
switch and operated by a second cam
attached to the spindle of the wave -
change switch. Or, if there is not
room to place the radiogram switch
as suggested, it may be mounted on
a bracket attached to the baseboard
or chassis as shown in Fig. 6.

A comparison of Figs. 4 and 6
makes the working of the one -knob
switching arrangement quite clear.
In Fig. 4 the wave -change switch is
actually in one of its two long -wave
positions, but as the cam has moved
the dolly of the toggle switch s3 to
the " off " position, the whole set
is out of action.

An Idea Worth Trying

The first quarter -turn clockwise
switches on and brings in the
medium -wave windings of the
tuning coils. A further quarter -
turn keeps all valves " on " and
changes over to long waves. The
next quarter -turn actually brings us
to the second medium -wave position
of the wave -change switch, but the
tuning coils and the filament (or
heater) of v, go out of action as
the cam has now turned over the
dolly of s2.

But what about those cams ?
Well, they are made by
Colvern for operating an
on -off switch in their
G -type coils.

If, though, you prefer
to make your own, you
will not find it difficult
to file them up from pieces
of Fin. thick brass
measuring fin. by in.

Fig. 7 shows the three
stages of the work. First
of all the cam is roughly
shaped with the hacksaw
or with a coarse file.
Next it is shaped up and
rounded off by fine
filing. Lastly the hole
for the spindle is drilled
and a set -screw or grub -
screw is fitted to fix it
to the spindle.
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MAKING THE CAM AT HOME
Fig. 7.-Here are the three stages for making the cam
at home. Incidentally, it can be obtained ready

made from Colvern, Ltd., of Romford
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OUR TESTS OF NEW SETS

Our Tests of
New Sets
By the " W.M." Set

Selection Bureau

ACHAIN is as strong as its weakest link! The
truth of that old saying nobody will dispute,
and how readily it can be applied to radio.

The rapid reduction in the price of modern receivers
has meant a very big increase in sales. This reduction
is all very well in a way, providing that the standard
of sets is kept up to the original high level. Just
recently we have been subjecting commercial receivers
to far more stringent tests necessitating the sets being
sent by train to our country laboratories, some forty
miles away from town.

While the majority of commercial receivers perform
very creditably before transport, there is a different
story to tell when they are tested a second time. None
of the receivers are actually damaged in transit, but the
shaking up they get does bring to life any weak points.
We were surprised to find a very big percentage of
receivers are faulty after this comparatively short train
journey.

A fter collating our records we were able to divide
!X these faults into two distinct classes-one where
it was obviously due to the low price, and the other
where the fault was outside the control of the manu-
facturer. The first includes faulty connections, bad
workmanship so that the components become loose,
and, finally, but to a lesser - degree,
faulty components.

The weak link-outside the con-
trol of the manufacturer-is faulty
valves. The percentage of receivers
that fail through a faulty valve, or
valves, is exceptionally high. In
some instances the receivers fail to
function from the very beginning,
while others " give up the ghost "
after two or three days' working.

In spite of specially hooked fila-
ments and anchored electrodes, we
still get battery valves, such as
double -diode -triodes, with the fila-
ments touching the grid, while the
number of output valves that go soft
is also very high.

There is much to be said for the
American type of multi -valve re-
ceiver using nine valves. As each
valve is much less efficient than its
English equivalent, the percentage
of breakdowns is very small. We
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Kolster-Brandes photo

On Whit Sunday congregations of 220 churches in the Ripon
diocese listened to their Bishop's broadcast sermon from Ripon
Cathedral. Sets were lent by Kolster Brandes, Ltd., to the poorer
parishes, and here is the Vicar of Hunslet installing a K. B. 666 in

the pulpit of his church

must say that in all the American receivers we have
tried this year, the faults located have not been worth
mentioning.

You must not think from this that we are in favour
of boosting American -built receivers-far from it-but

in view of the ever -decreasing prices

FREE ADVICE
TO PROSPECTIVE

SET BUYERS
To make the most of this free advice

service, we ask you to answer the
following questions :-

(1) The maximum price you wish to
pay, and whether you are prepared to
exceed this if there is no suitable set at
your desired price.

(2) The locality in which the set will
be installed.

(3) The stations required, that is,
locals only or a selection of foreigners.

(4) Whether you want an entirely
self-contained set or one with external
aerial and earth.

(5) Whether battery or mains driven.
If the latter, whether A.C. or D.C.

A stamped -addressed envelope for
our reply is your only expense. Address
your inquiry to Set Selection Bureau,
"Wireless Magazine," 58-61 Fetter
Lane, E. C.4. Tell your friends about this
useful service, exclusive to "W.M."
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of British sets, we do not feel that
the same amount of care is taken in
that final test, which is so important
and upon which so much depends.

We feel sure that the time will
come when the efficiency of

each component is decreased, the
overall efficiency of the receiver
being kept up by the simple method
of increasing the number of stages,
as is done in America.

There are distinct signs that next
season the popular sets will be three
and four -valve super-hets, with
amazingly complicated multi -
electrode valves-combined detector -
pentodes, seven- and eight -electrode
frequency changers.

This, combined with the gentle
manner in which railway porters
handle radio sets, is not likely to
improve reliability.
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" The cabinet is of medium -tone walnut, well
finished and very compact. The tuning controls

are as simple as it is possible to make them"

FEW new receivers have been
introduced by Columbia during
the last twelve months, so we

were very glad to hear of the new
battery super -het.

This receiver is the culmination
of many months' research, and we
must say that it is undoubtedly one
of the most efficient battery -operated
super-hets we have ever tried,

BRIEF SPECIFICATION
MAKERS: Columbia Graphophone Co., Ltd.
MODEL: 1006.
PRICE: L15 I 5s.
VALVE COMBINATION: High -frequency stage

(Marconi 523), combined oscillator -detector
(Marconi 523), single intermediate -frequency
stage (Marconi V524), double -diode -triode
second detector (Marconi HD2 I ), quiescent
push-pull output (Marconi QP2 I ).

POWER SUPPLY: Internal combined high-ten-
sion and grid -bias battery, with wet low-
tension accumulator.

TYPE: Self-contained battery -operated super -het
receiver, table model.

REMARKS: A highly recommended battery set.

irrespective of the number of valves
employed.

Although it uses only five valves,
these really do the work of eight or
nine, for there is the three -in -one
double -diode -triode and the QP21,
which is two pentodes in one bulb,
both of which pull their weight to
the highest degree. Consequently,
as might be imagined, the results are
exceptionally good.

The cabinet is of medium -tone
walnut, well finished and very

compact. The tuning controls are as
simple as it is possible to make them.
There are two main knobs, but
concentric with them are two
switches, both with a decisive action.

OUR TESTS OF NEW SETS

Columbia Super -het
Battery Grand

The outer right-hand
knob is the master tuner,
which drives a tuning drum
with a scale calibrated with
station names and wave-
lengths. This dial, of
course, is illuminated when
the set is on. The left-
hand knob is a master
volume control, operating
on both radio and gramo-
phone.

On the centre of this knob
is the four -position switch,
controlling the long and
medium waves, gramo-
phone pick-up, and, at the
same time, switching the

set on and off.
The remaining switch is rarely

used as it is the local -distance
switch. It is only brought into circuit
when one is close to the local station
or wishes to cut down the volume
from a powerful transmitter.

A 120 -volt high-tension battery is
fitted internally, and the average
anode current when the set is not
tuned to a station is 12 milliamperes,
this rising to 14 milliamperes with
normal volume. The maximum
speech output is a little over 1,250
milliwatts, which is ample for the
average house, and is the maximum
one can obtain from dry batteries if

" Only uses fire valves ; these really do the work
of eight or nine, for there is a three -in -one double -

diode triode and the QP21"
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running costs are to be considered.
A glance at the circuit immediately

shows up a whole host of novel ideas.
The aerial is coupled to the grid of
an S23 high -frequency amplifier
through an aerial coupling trans-
former, one-half of the secondary
of which acts as a second -channel
whistle suppressor. This method of
suppression automatically cuts out
second -channel interference without
affecting the volume of the stations
that are tuned in.

The
grids of the high -frequency

and intermediate -frequency am-
plifiers are controlled-giving delayed
automatic volume control-by nega-
tive bias supplied by one diode of the
double -diode -triode second detector.

An entirely new Marconi valve,
type HD21, is used as the second
detector, and this feeds directly
into two push-pull pentodes-both
in one bulb-which give really good
quality.

The loud -speaker is of the per-
manent -magnet low -resistance type,
complete with matching transformer.

The receiver was tested thirty
miles north of London, and after
we had connected up the battery
and accumulator and switched on,
we noticed that the local stations, as
well as Radio Paris, could be tuned

in on the loud -speaker in
broad daylight, without any
aerial or earth.

This was a good start,
and gave us some idea of
what we might expect in
the way of sensitivity. But
the point which instantly
struck us was the quality.
It was really equal to the
bulk of mains driven sets
that we have tested.
We connected up an external
aerial-ours was 80 ft. long
and were rewarded with
colossal volume from' the
local station, which even
with the local -distance
switch in circuit was too
loud for a small room.

With this receiver select-
ivity need never be consid-
ered, as all of the stations
according to the Lucerne
Plan can be separated.
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Pye CR/DC Cambridge
Super -het Console
WE very strongly admire the

policy of the Pye people in
producing receivers of the

highest quality rather than com-
promising between quality and price.
Their latest Cambridge range
includes, without question, some of
the finest receivers that have ever
been produced in this country.

The cabinet work alone is sufficient
to sell the receiver, while the
technical reader will go into rhap-
sodies over the highly efficient circuit
and layout used. An original note
has been struck in the design of the
cabinet. It is constructed of
grained walnut and is the only
cabinet we have seen of this design.

All of the controls are grouped
together underneath the lid, so that
once the receiver has been tuned -in
the lid can be shut down, making a

" The technical reader will go into rhapsodies over the highly
efficient circuit and layout used. . . . A local -distance switch is

fitted on the back of the chassis"

self-contained unit and more a piece
of furniture than a radio receiver.

On the left-hand side of the cabinet
is the on -off switch and is entirely
separate from the wave -change and
gramophone switch in the centre of
the cabinet under the lid. On the
left-hand side of this switch is the
tone control, on the right-hand side
the master tuner, and at the bottom
the volume control.

All these controls are clearly
marked so that there will be no
difficulty in obtaining satisfactory
results from the very beginning. An
ingenious visual tuner, or " tuning
compass," as Pye call it, is visible
through an opening in the moulded

escutcheon plate beneath
the tuning dial.

When the set is
switched on, but not
tuned to any particular
station, the tuning metre
needle will remain over
to the left-hand side.
When the set is tuned in
to a station the pointer
will move over to the
right in the direction of
the arrow. The receiver
is correctly tuned when
the needle is deflected as
far as it will go to the
right-hand side.

A local -distance
switch is fitted at the
back of the receiver im-
mediately above the aerial terminal.
The tuning dial is brilliantly lit

by means of a
15 -watt minia-
ture bulb, and
as the dial is
boldly cali-
brated with
station names,
as well as in
wavelengths, it
is quite a simple
matter to deter-
mine to which
station the re-
ceiver is tuned.

The manual
volume control
operates on both
radio and gram-
ophone and
should be used

in addition to the automatic volume
control, which prevents fading with-
out any external adjustments being
made. Provision has been made
for an external loud -speaker, and
the two sockets for this are at the
back of the chassis.

A noise suppressor is provided
which reduces electrical interference
and the general background noise.

The output stage consists of two
D.C. pentodes, giving a very
high output. As may be expected,
the quality is superb, and the loud-
speaker handles the huge output
from these two pentodes without the
slightest trace of dither or distortion.

With a gramophone pick-up
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" An original note has been struck in the design of
the cabinet. It is constructed of grained walnut
and is the only cabinet we have seen of this design"

plugged into the two sockets provided
at the back of the chassis the output
is sufficient for quite a large hall.
As a rough estimate we would say
that the volume is sufficient for
dancing by forty or fifty couples.

The first point noticed during
our test was the exceptional smooth-
ness of all the controls, the entire
absence of background noise, or
mains hum of any kind, and the
unusual sensitivity.

BRIEF SPECIFICATION
MAKERS: Pye Radio, Ltd.
MODEL: CR/DC.
PRICE: 121, or 123 2s. with stand.
VALVE COMBINATION: High -frequency stage

(Mazda DC2/SG/VM), first detector (Mazda
DC2/5G), oscillator (Mazda DC3/HL), single
intermediate -frequency stage (Mazda
DC2/SG/VM), double -diode -triode second de-
tector (Mazda DC2/HL/DD) and two pentodes
in push-pull (Mazda DC2/Pens).

POWER SUPPLY: D.C. mains only.
TYPE: A highly sensitive D.C. super -het with

push-pull output.
REMARKS: A receiver for the connoisseur.

On an aerial 80 ft. long the selec-
tivity was of the order or 8 to 9 kilo-
cycles on medium waves, and a little
better than 10 kilocycles on the long
waves.

During our tests we were able to
receive the sixty-eight stations

marked on the tuning scale and an
additional twenty which were not
identified, making a total of eighty-
eight stations.

Selectivity, sensitivity, quality, and
appearance are all of a very high
standard, and the receiver at twenty
guineas is exceptionally cheap.
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" The cabinet is obviously the product of an artist.
It is of dark grained walnut, with a high degree of

polish"

WE were glad to have the
opportunity of testing the
product of the Kebtex Com-

pany, who are comparative new-
comers to radio.

This firm is concentrating on one
fine receiver that is suitable for either
A.C. or D.C. mains at will. We
soon discovered how they arrived
at the name of Proscenium for the
loud -speaker fret takes the form of a
theatre stage and is very realistic as
it is slightly recessed, giving the
impression of depth.

BRIEF SPECIFICATION
MAKERS: Kebtex Radio.
MODEL: Proscenium Four.
PRICE: Ell 1 1 s.

VALVE COMBINATION: Screen -grid high -
frequency stage (Tungsram SE2018 ), triode
detector (Tungsram R2018), multi -grid output
valve (Tungsram PP2018), and half -wave valve
rectifier (Tungsram PV4018).

POWER SUPPLY: A.C. or D.C. mains of any
voltage between 110 and 260 volts, any fre-
quency A.C.

TYPE: Table receiver for A.C. or D.C. mains.
REMARKS: A really fine straight set.

The cabinet is obviously the pro-
duct of an artist. It is in dark
grained walnut with a high degree of
polish which we were surprised to
find is permanent. We understand
that the cabinets are actually cellu-
losed which accounts for this polish.

Although the receiver is entirely
self-contained, it is far from being
bulky. The overall height is 191 in.
with a width of 141 in. and a depth
of 9n in. The controls are quite
conventional. In the centre is the
main tuner, while beneath it,
from left to right, are the

OUR TESTS OF NEW SETS

Kebtex Proscenium
Straight Four

reaction condenser, volume
control, which varies the
gain in the high -frequency
stage, and on the extreme
right a combined wave -
change and gramophone
switch.

The on -off switch is
entirely separate and is
fitted to the left-hand side
of the cabinet. A tone
control enabling one to
vary the pitch to suit
individual taste is fitted on
the right-hand side of the
cabinet.

This is the first receiver
we have ever
tested that has the

tuning dial calibrated with
certain American stations
as well as with the normal
medium- and long -wave
Europeans. In view of
this we were inclined to
think that the manufac-
turers were taking rather
an optimistic view of the
capabilities of the receiver,
but after we had made only
a few tests we were obliged
to change our opinion.

The circuit uses three
receiving valves and a rec-
tifier, which comes into use
on A.C. mains only. The
first valve is a variable -mu
screen -grid high -frequency
amplifier which is coupled
to a steep -slope triode
detector. Transformer
coupling is employed be-
tween this valve and the
multi -grid output valve
which gives a large output of
2.5 watts.

On test the receiver more than
justified the claims of the manufac-
turers. The tuning dial is of unique
design, and it is so accurately
calibrated that it is a simple matter
to identify the numerous foreign
stations received.

On an aerial having a total length
of 80 ft., and without an earth
connection-this as specified by the
manufacturers-we were able to
obtain 12- to 14 -kilocycle selectivity.

If a short indoor aerial has to be
used, we suggest 8 to 10 ft. of wire

round the picture rail. With this
an average of twenty stations can he

"The circuit uses three receiving valves and a
rectifier. . . . A metal chassis is used and all the

smaller components are fitted beneath"

over

Quch little things as careful match-
ing between output valves and

the loud -speaker and by using a
transformer of massive dimensions
have produced quality of a high level.
This, in conjunction with a tone
control, really does make the receiver
an outstanding one.

A metal chassis is used and all of
the smaller components are fitted
beneath this so that the chassis
appearance is very clean and busi-
nesslike.
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heard on the loud -speaker, speaking
well for the efficiency of the high -
frequency stage. After dark no
difficulty is experienced in logging
sixty European stations.

Those readers who listen to low
wavelength relay stations or Fecamp
need have no fear about the set not
tuning down to 200 metres, for
Fecamp comes in with about eight
degrees to spare. One evening dur-
ing a late test we were able to pick
up no less than seven American
medium -wave transmitters, includ-
ing W1OD, Miami Beach, WCAU
KDK" and WT1C.
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Ferranti Arcadia
Super -het Receiver
WE spent a good half-hour

amusing ourselves with the
amazing tuning dial on the

Ferranti set before we even
attempted to test it. This new
Ferranti product is, without ques-
tion, a most interesting receiver,
which, although costing but fifteen
guineas, embodies all the finer points
that one only thinks of finding in a
really expensive set.

Every knob seems to move an
indicator on the tuning dial. The
wave -change switch, for example,
moves a little pointer which tells
one to which waveband the receiver
is tuned. The left-hand knob indi-
cates another pointer showing the
position of the volume control.

The centre knob actuates a long
upright knife-edge which travels
across a silver scale calibrated in
black with station names. Correct
tuning is indicated by means of a
visual tuning device.

One might well expect that with
all those little refinements the

controls would be complicated, but
here again there are only three
knobs, all of which are simple and
flexible in operation. There is, of
course, a tone control, but this does
not often have to be adjusted.

The cabinet is an entirely new

departure. It is of the
upright type in three tones
of walnut inlaid with maple,
which, combined with a
chromium plated escut-
cheon, looks very effective.

The circuit is a very
special one evolved by
Ferranti to suit Ferranti
valves. The first valve is
a combined oscillator -detec-
tor (VHT4 heptode).
Without this valve full
automatic volume control
would not have been pos-
sible. It is followed by a
single intermediate - fre-
quency stage using a vari-
able -mu high -frequency
pentode. This is in turn
coupled to a double -diode -triode
second detector.

Contrary to usual practice the
output valve is a power triode giving
excellent quality and an output of
2.5 watts.

An energised loud -speaker is
used with a built-in switch so
enabling an external loud -speaker to
be used on its own.

The receiver is supplied ready for
220 to 230 volts A.C. mains, but it
can be adjusted for any voltage
between 200 and 250, 40 to 100
cycles.

" The circuit is a very special one evolved by Fer-
ranti to suit Ferranti valves. . . An energised

loud -speaker is used with a built-in switch

On the left-hand side at
the back of the chassis are
two terminals for the gramo-
phone pick-up leads.
Through the hole in the
chassis, immediately above
the top terminal, comes a
wire which must be discon-
nected before the pick-up
is used.

For our first test we used
the mains aerial and with
this we were able to log
quite an appreciable number
of the stations calibrated on
the tuning dial. The only
point against the mains aerial
was that our noisy supply
caused the background noise
to be rather objectionable.

With a short external
aerial of about 30 ft., and a
good earth connection we
were immediately impressed
with the absence of back -
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" Every knob seems to move an indicator on the
tuning dial . . . only three knobs, all of which are

simple and flexible in operation"

ground noise and mains hum. When
the receiver was not actually tuned
to a station it was almost impossible
to detect that it was working. The
only indication was the illuminated
dial.

The minimum wavelength on the
medium band is approximately

198 metres. Fecamp could be tuned
in on its wavelength of 206 metres a
good loud -speaker strength at any
time of the day or evening. At the
other end of the scale Budapest was
receivable during the late afternoon.

BRIEF SPECIFICATION
MAKERS: Ferranti, Ltd.
MODEL: Arcadia Consolette.
PRICE: LI5 15s.
VALVE COMBINATION: Combined oscillator

and first detector (Ferranti Heptode VHT4),
single intermediate -frequency amplifier (Fer-
ranti high -frequency pentode VPT4), double -
diode -triode second detector (Ferranti H4D),
super -power triode output (Ferranti LP4), and
full -wave valve rectifier (Ferranti R4).

POWER SUPPLY: A.C. mains, 200 to 250 volts.
40 to 100 cycles.

TYPE: An unusually handsome super -het receiver.
REMARKS: Outstanding value for money set in

every way.

All the intermediate stations with
9 -kilocycles or more separation could
be heard without interference and
without having to increase the
volume control to anywhere near the
maximum point.

As one would expect with a
Ferranti receiver, the quality is of a
very high order, even when the out-
put is increased to the maximum of
2.5 watts.
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" Owing to the extraordinary compactness-there is not
an inch wasted anywhere-the receiver is no larger than

many English four -valve sets"

WE must hand the cake to
the Philco people when it
comes to designing multi -

valve receivers. Our tests show
without any doubt whatsoever, that
some of their seemingly extravagant
claims for the model 16 receiver are,
after all, a trifle conservative. The
average reader cannot possibly
realise the results that can be
obtained with an eleven -valve set of
this kind.

With only single -dial con-
trol, five waveband switching
with five separately calibrated
and separately illuminated
tuning scales covering all
wavebands between 13 and
556 metres, one can, in fact,
hear the whole world.

When we were told that
the Philco model 16 was

ready for test we imagined
that as it had eleven valves it
would be a colossal receiver
and would require a bench all
to itself, To our surprise,
owing to the extraordinary
compactness-there is not an
inch wasted anywhere-the
receiver is no larger than
many English four -valve sets.

Owing to the elaborate
screening nothing can be
heard whatsoever without an
aerial or earth, although with
9 in. of wire Europe can be
toured with ease. Through-
out our tests we used a 30 -ft.
aerial, at a distance of 40
miles from London.

OUR TESTS OF NEW SETS

Philco Model 16
Table Super -het

The receiver is cali-
brated in frequencies
which will please those
who are accustomed
to thinking in kilo-
cycles rather than in
metres, but for the
uninitiated a conver-
sion table is supplied.
We can confidently say
that at any single
minute of the twenty-
four hours a large
number of stations can
always be heard.

The short wave-
bands are sheer joy.
The bottom band

tunes between 13 metres or 23 mego-
cycles, and 27.3 metres or 11 mego-
cycles. On this band we were able
to hear all the more important
American commercial broadcast
stations, well over one hundred
20 -metre amateur stations and whole
hosts of ships and other stations of a
similar kind.

During one evening we heard no
less than 110 20 -metre amateur
stations in a little over one hour and,

" Owing to its elaborate screening, nothing can be heard
without an aerial or earth. The circuit . . . is absolutely

full of brand-new ideas"
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in addition to these, we heard
between seven and eight American
broadcasters, Atlantic liners, etc.

Such stations as K4SA in Porto
Rico, W8XK in Pittsburgh, and

other long distance stations came in
at amazing volume.. Even on the
lowest possible wavelength of 13
metres the receiver was perfectly
stable and quite as easy to handle as
a medium -wave broadcast set.

BRIEF SPECIFICATION
MAKERS: Philco Radio and Television Corpora-

tion of Gt. Britain, Ltd.
MODEL: 16.
PRICE: £36 5s.
VALVE COMBINATION: Oscillator (Philco 76),

first detector (Philco 77), two intermediate -
frequency stages (Philco 78), diode second
detector (Philco 37), first low -frequency
amplifier (Philco 77), driver stage (Philco 42),
class -A output (two Philco 42's). Q.A.V.C.
control valve (Philco 78), and full -wave recti-
fier (Philco 80).

POWER SUPPLY: A.C. mains, 200 to 250 volts,
40 to 100 cycles.

TYPE: An eleven -valve all -wave super -het.
REMARKS: Truly a set to pick up the whole

world!

A two -speed tuning control is
provided, which enables one to tune
in short-wave stations by merely a

little knob twiddling. The second
tuning band is between 25 metres
(12 megocycles) and 51,7 metres
(5.8 megocycles), and between
these wavelengths one can hear
numberless short-wave stations
at good strength. For example,
VK2ME of Sydney was heard
for a whole hour at 11 o'clock
on a Sunday morning, Between
50 and 200 metres, which is
covered in two steps, there were
far too many stations for us to
enumerate.

Little trawlers on the North
Coast of Scotland or the

Irish Sea were coming in at
full loud -speaker strength. On
the medium waves the results
were equally as good, every
degree on the dial bringing in a
programme at full loud -speaker
strength.

It is the first receiver that we
have actually tried where we
can be assured that the non-
technical listener will be able
to receive shortwave stations
without previous experience.
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Reaction and
DetectorOutput

Circuits
By Percy W. Harris,

M.Inst.Rad.E.

SO far we have considered the
principles of set design up to
the point where signals are fed

into the detector valve. We now
come to some very important con-
siderations which merit our closest
attention, for unless they are properly
understood the whole functioning
of the receiver may be upset.

Simple Tuned Circuit
Consider Fig. 1, in which I have

drawn a simple tuned circuit con-
nected to the conventional grid -leak
and condenser detector. We have
seen from previous articles that grid
current plays an important part in
the rectification, and the net result
is that in the output circuit we have

Fig. 1.-A simple tuned circuit connected
to the detector by the conventional leaky -

grid method

Fig. 2.-Similar to Fig. 1, with the anode
current flowing through the primary of a

low frequency transformer

A member of the
"W.M." Tech-
nical Staff busy
at work in the
Fetter Lane labor-
atories at London

a combination of high -frequency and
low -frequency currents. What do
we want to do with them ?

The beginner sometimes forgets
that a low -frequency valve differs
from a high -frequency valve only in
certain relatively minor points, the
low -frequency valve being more
suited for its particular purpose.
Both valves, however, will magnify
signals at almost any frequency, and
this is the reason why it is so
dangerous to allow high -frequency
currents to get into the low -
frequency part of the circuit. On
the other hand, the high -frequency
component in the output side of the
detector is of great value to us when
we want to obtain reaction.

In Fig. 1 I have joined in the plate
circuit nothing but a high-tension
battery, so that we have changes of
current only, there being no resist-
ance or impedance of any high value
in this circuit across which a prac-
ticable voltage can be set up.

If now we want to use transformer
coupling (the various low -frequency
couplings will be dealt with in a
separate article) we connect it as
Fig. 2. Here again I have simplified
matters as much as possible, showing
a separate battery for the detector
valve. When a common battery is
used for several valves the arrange -
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ment will be slightly different, but
we are not at the moment dealing
with any other than the detector
output itself.

Only One Path
In Fig. 2 the changes of current

flow through the primary of the
transformer and set up voltages
across the secondary s. Actually
matters are not quite so simple as
this, but at the moment this explana-
tion will serve.

The point I want to make is that
as the diagram is drawn both high -
and low -frequency currents have
only one path-through the trans-
former and the battery-and if the
transformer is a good modern one
its primary inductance will be such
as to make it impossible for the
high -frequency current to take an
inductive. path.

Experiment You Can Try
It has got to get back somehow,

and therefore it will choose the self -
capacity of the windings (which may
be considerable) and will thus get
back to filament that way.

If you have the odd apparatus,
try fixing up a detector and one low -
frequency stage in this way, using
a transformer of good quality but
one which does not include a fixed
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WHERE ALL THE DESIGNS ARE WORKED OUT
Here is a corner of the Fetter Lane laboratories of " Wireless Magazine," showing a

member of the Technical Staff busy engaged testing a " W.M." design

condenser inside the casing. Listen
to the strength of signals, and then
shunt across the transformer a
capacity of, say, .0002 microfarad
and notice how signals go up owing
to the fact that the efficiency of the
detector is greatly improved by pro-
viding a proper path for the high -
frequency current,

Not a Good Method
It may be, however, that the set

will be unstable because the high -
frequency currents are still passing
through the common high-tension
battery, and the mere shunting of
the transformer primary by a con-
denser is not, by any means, a
complete method of keeping the
high -frequency currents where we
want to keep them.

Let us take our design a stage
further and in Fig. 3 see what can
be done with a simple reaction
detector circuit followed by a
transformer -coupled valve. There
is considerably more complication
now, but each part has a special
purpose. We have, for example,
connected to the plate circuit of the
valve a variable condenser c3 joined
round to the reaction coil coupled
to the tuning coil L1.

Very High Inductance
Equally at the point where the

condenser is joined to the plate
circuit we have one terminal of a
radio -frequency choke HFC, which
is made to have a very high induc-
tance sufficient to offer a high

impedance to any radio -frequency
current within the wavelength ranges
we desire to receive with this set.

Although this inductance is high
it will not afford any appreciable
barrier to the flow of low -frequency
or rectified currents which we desire
to pass on. Thus these go through
the primary of the transformer T,
and out through a resistance (about
which we shall speak later) to high-
tension positive.

Theoretically, at least, we seem
to have got rid of the radio -frequency
current through the path c3-1.,, back

Fig. 4a.-An ordinary reaction circuit
with a fixed condenser between the anode
and filament and a variable condenser to

control reaction

Fig. 4b.-Another form of reaction using
a differential reaction condenser. This

scheme has several advantages
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to filament, passing on only the
audio- or low -frequency currents
we want. If, however, things were
as simple as this the lot of the set
designer would be a much easier one!

There are several possible sources
of trouble here. The first concerns
the condenser c, which, being
variable, may have a very low value
(insufficient for good detection) at
the point of minimum reaction which
we require. If this figure is actually
reduced to zero then we no longer
have any condenser to by-pass the
radio -frequency currents, and if we
increase the capacity up to a point
where it is doing its job satisfactorily
we may get too much reaction.

Simple Reaction Methods
There are two ways of overcoming

this difficulty, shown in Fig. 4a and
4b respectively. In Fig. 4a we
have a small condenser joined
permanently between the plate of the
valve and the negative low-tension,
while the condenser c3 remains as
before, variable, and thus, even
when the reaction is set at zero,
there is still an adequate by-pass
for the high -frequency currents in
the fixed condenser.

In Fig. 4b we have what is known
as a differential -reaction condenser,
conventionally drawn as shown, and
in which we consider the upper
curved line as the moving plates.
When the moving plates are com-
pletely enmeshed with the plates on
the right, then we have the full
reaction effect, and the capacity
can be arranged to be fully sufficient
for our maximum.

Differential Reaction
On the other hand, when we move

the moving plates over to left until
they are fully enmeshed with the
other set, then the radio -frequency
currents have one path only-
straight to the filament.

At intermediate positions the
capacity is shared between the
reaction condenser and the straight
condenser, and the total capacity
at any position of the moving plates
is such that the capacity through
the reaction coil to filament, plus that
direct to the filament, is always the
same.

The differential reaction scheme
has several advantages. First of all,
the total capacity shunted across the
detector is always kept constant;
secondly, this capacity, which is also
across the primary of the transformer;
does not vary, and this may be very



important if we are designing a set
for the best possible audio -frequency
output ; thirdly, we have less diffi-
culty in designing a suitable reaction
coil.

There are numerous variations of
the reaction circuit, and a whole
article could easily be given to the
subject, but as space does not permit
this I will refer to only one variation
of the scheme, namely, that given
in Fig. 5. It differs from the scheme
previously shown, because the path
of the radio -frequency currents from
the detector plate instead of going
through the condenser and then
through the reaction coil, is through
the reaction coil first and then
through the condenser.

Hand -capacity Effects
At first glance a beginner may

think this change an unimportant
one. In practical design the change
is by no means slight. In all set
designs it is customary to arrange
the moving plates of the variable
condenser as near as possible to
earth potential so as to reduce hand -
capacity effect.

In the scheme shown in Fig. 3 or
4, both fixed and moving plates are
at a radio -frequency potential above
earth, and therefore there may be,
if we are not careful, slight hand -
capacity effects.

Satisfactory Reaction
Normally, in a well -designed set

hand -capacity effect will not be
noticed, but in short-wave receivers
they may become very important.
The advantage of the scheme shown
in Fig. 5 is that the moving plates
of the reaction condenser are directly
at earth potential, and
therefore the handling
of this condenser is
less liable to produce
hand -capacity effects.

Against this must
be set the fact that the
windings are com-
pletely separate, and
this may complicate
switching schemes. It
is no longer possible,
too, to adopt the simple
differential -react ion
scheme shown in Fig.
4b, and we must use
a condenser c4 to afford
the necessary by-pass
for radio -frequency
currents when the con-
denser c, is set at a
minimum or at a very
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low value. It is possible to design
a differential reaction scheme to
avoid this trouble, but we will not
go into this here.

The next series of problems con-
cerns the radio -frequency choke.
It is comparatively easy to wind an
inductance high enough to act as an
effective choke for currents in the
medium waveband, and if slot -
honeycomb, or other forms of
low -capacity winding are used, the
distributed capacity can be kept quite
small and a good -
choke made.

It must be
remembered,
however, that
every winding has
some capacity
-it is impossible
to design a purely
non -capacity
winding-and
when we have
raised the induc-
tance sufficiently
high to give a proper choking effect
on the long waveband the stray
capacity together with the induc-
tance will form a tuned circuit, the
frequency of which may fall some-
where in one of the wavebands we
wish to receive.

Poorly designed radio -frequency
chokes are often found to have a
natural frequency right in the middle
of the long waveband, and in Fig. 6
I have shown just why this can be
so pernicious.

Once more I have explained the
matter very simply so that the
principles may be understood clearly.
Here we have in the plate circuit a
radio -frequency choke with its dis-
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WHERE BIG AND SMALL CONDENSERS ARE TESTED THOROUGHLY
Thousands of electrical tests are made daily in the works of the Dubilier
condenser people. Here is a scene in the factory with the main

switchboard on the left
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tributed capacity dotted, the primary
of the transformer and the high-
tension battery, with a dotted con-
denser across the primary of the
transformer and the battery to
represent the distributed capacity
here.

Now this radio -frequency choke
and its distributed capacity will form
a tuned circuit, the natural frequency
of which may fall somewhere within
one of the wavebands we wish to
receive. If then the tuned circuit

Fig. 3.-A simple circuit, with a leaky -grid detector and reaction
coupled by a low frequency transformer to a low frequency

amplifier using a triode output valve

1,1-c, is tuned to the same frequency
as that of the circuit formed by the
choke and its capacity, resonance will
occur.

Self -oscillation

In this case there will be no need
of any reaction circuit to bring about
oscillation, for the inter -electrode
capacity of the valve itself will be
quite sufficient to couple these two
circuits together, even if there is no
stray coupling between the choke
itself and the coil which often
happens.

In such circumstances the symp-
toms are generally as follows. First
of all we tune our set in the ordinary

way and adjust the
reaction to be suitable
for the signal we
require. As we tune
up the scale thereby
increasing the capacity
c, and reducing the
frequency, we increase
our reaction a little
more-quite a normal
proceeding as every-
one who handles a set
knows.

Then, as we go still
further and approach
this point of resonance,
of which I have
spoken, we find that
instead of increasing
the reaction setting
we have to decrease
it to prevent self-
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oscillation, and we rapidly approach
a point where we have reduced
our reaction condenser to its
minimum setting and still the
set is not stable. In fact, it may
oscillate violently whenever the
condenser is anywhere near the
setting of resonance between the
two circuits.

If you carefully examine the
circuit shown in Fig. 6, you will see
that the condenser connected directly

NEW MARCONI MIDGETS
Marconi-Osram have produced a new
range of midget valves with a filament
current of only .1 ampere at 1 volt. Their
size can be gauged from this photograph
of a midget and a standard type detector

between the plate of the valve and
the filament is virtually in parallel
with the stray capacity of the radio -
frequency choke-a point which is
often overlooked by set designers.
For this reason a radio -frequency
choke which may be perfectly satis-
factory in a non -reaction circuit
may upset the whole design if used
in a reaction circuit.

Preferable Scheme
Furthermore, if we use the circuit

shown in Fig. 4a, the total shunting
capacity, being variable, may intro-
duce a further complication, for the
point at which the set may be
unstable can easily vary with different
settings of the reaction condenser
as well as with the tuning. For this
reason the scheme shown in Fig. 4b
is often preferable.

A well -designed radio -frequency
choke will have its point of resonance
with its self -capacity outside of the
wavebands on which we wish to
receive. It does not follow that a
set will not work if we omit a radio -
frequency choke. What we want to
do is to provide an alternative and
much easier path for the radio -
frequency currents than they will

have by going through the low -
frequency portions of the circuit.

It is possible to use a resistance
in place of a choke for the purpose
of offering the necessary high im-
pedance. A resit tance, of course,
will have no resonance problems,
but on the other hand if it is high
enough to do what we want it may
cut down our voltage wastefully.

Speaking of alternative paths, one
easier than the other, if you refer
back to Fig. 3 you will see that after
the low -frequency currents have
left the transformer they have two
paths, one through the resistance
R2, the high-tension battery and thus
back to filament; and the other
through the condenser c4 direct to
the filament.

If we connected the transformer
straight to the high-tension battery
without this resistance there would
be only one path back to filament for
the low -frequency current, that is
through the high-tension battery.

A good high-tension battery in
first-class condition will have a
comparatively low resistance, but it
will still be an appreciable one,
and these currents flowing through
such a resistance are bound to set
up voltages across it. Furthermore,
as this battery is common to all of
the valves, it follows that any voltages
set up across this resistance of the
battery must automatically be handed
to any other valves connected to the
same battery, thus giving a coupling
effect and a frequent source of
howling and instability.

By inserting a resistance R2

Fig. 5.-A form of reaction control in
which the radio frequency current flows
first through the coil and hen through the

reaction condenser

Fig. 6.-The condenser connected betwefn
the plateof the detector and the filament
is virtually in parallel with the stray
capacity of the high frequency choke
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(theoretically a choke will also serve
the same purpose, except that we
cannot design a practical one very
well without heavy expense) and
providing a condenser c4, there are
two alternative paths. If c4 is of
2-microfarads or more capacity it
will offer a very low impedance to
these audio -frequency currents,
whereas the resistance of the order
of 20,000 to 50,000 ohms will offer
a difficult path, so the low -frequency
currents go through c4 back to the
filament, only a negligible proportion
of them going through the battery.
This is called de -coupling, and is
essential in a well -designed set.

About Feedback
Too many beginners in set design

think a set is stable if it actually
does not howl. Now howling or
self -oscillation represents a degree
of feedback sufficient to make
normal reception impossible, but it
should be remembered that a certain
amount of feedback, sufficient to
spoil quality, can occur without the
user of the set realising the effect
is there at all.

The modern transformer is so
well designed that if properly used
in a correctly de -coupled circuit the
quality can be of the highest order,
but unfortunately in comparatively
few sets (owing to the expense and
trouble probably) is there sufficient
de -coupling to . enable the low -
frequency portions of the set to work
as the designer originally intended
they should.

Resistance -capacity Coupling
It is also assumed quite wrongly

in most cases that if resistance -
capacity coupled amplification is
used good quality is assured, pro-
vided, naturally, that adequate de
coupling is included.

Again, in super-hets, which have
their own special problems and
cannot be dealt with to a large extent
in this series of articles, we are faced
with the second -detector problem,
different from that of the ordinary
straight set in that the high -frequency
side of the detector (more accurately
called intermediate -frequency side)
is so low in frequency in some cases
as almost to come near the upper
limit of the audio frequency and,
therefore, offer difficulties in the
design of the radio -frequency choke.

Next month we will consider the
various forms of low -frequency
coupling and how to use them so as
to get the best quality.
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(1) This delightful view
is taken from the roof of
the Vatican station. In
the background is the
famous dome of St.

Peter's, Rome

(2) This shows the
picture telegraph re-
ceiving apparatus at the
Vatican broadcasting
station. It was pre-
sented to the Pope by
its French inventor, M.

Belin

(3) One of the Vatican
engineers at the control
panel of the transmitter
checking the quality of
the outgoing pro-

grammes

TheValican

Skortwaver
HJV, the Vatican station, works on
wavelengths of 19.8 and 50.26 metres.
The station, built in the heart of the
Vatican, is intended to keep Catholics
throughout the world in touch with Rome

(5) This is the central switchboard
at HJV, where all the connec-
tions between the micro-
phones in the Vatican
Palace, St. Peter's, etc.,
can be switched to the
transmitter. (6) Pere
Gianfrancesci, the
famous scientist, is
responsible for the
technicalities of all
Vatican broadcasting.
(7) The mast of the
Vatican station is just
inside the great wall

(4) This is the chief
engineer of the Pope's
broadcasting station

at the Vatican
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OME
Television Components

and All About Them
By H. CORBISHLEY

AT the present time prac-
tically all television re-
ceivers are home assembled,

and this means, of course, that a
certain number of components
must he purchased which are

32 -gauge aluminium, and near the
periphery are punched a series of
holes in spiral formation, the size
of the holes being .02 in. square.
A plain disc will answer quite well,
but it is usual to provide it with

The simplest receiver of all-the disc; note the use of the beehive -type
lamp, a single viewing lens and spo::ed disc

beyond the ability of the amateur
to construct. How many are the
parts that are purchased will depend
upon the inclination and the
facilities of the experimenter, so
it will be helpful to consider the
parts in detail. For convenience
we can divide the receivers that are
most generally used into four types
-the disc, the mirror screw, the
mirror -drum, and the cathode-ray,
in order of simplicity and cost.

The Scanning Disc

The disc receiver consists of
three essential parts-disc, motor,
and neon lamp, a refinement being
added in the way of a lens for
magnifying the image. The disc
consists of a circular piece of

eight spokes. There are two
reasons for this, one being that a
spoked disc is somewhat lighter
and will require less power to
drive, and the other that the eight

spokes when viewed by the light
of a lamp operated from 50 -cycle
A.C. supply provide a stroboscopic
effect and appear to be stationary
when revolving at the correct speed
of 750 revolutions per minute.
This gives us a frictionless speed
indicator of great value.

Scanning discs can be, and often
are, amateur made, but the work
entailed necessitates great accuracy
if a successful disc is to be produced
This will be appreciated if it is
remembered that when the disc is
revolving the holes must pass
across the field of vision on exactly
adjacent lines and be exactly spaced
angularly, otherwise the picture
will be marred by black or white
lines and have a stepped appearance.

Motors

The disc, as stated before, must
be driven at a speed of exactly 750
revolutions per minute, so this
entails the use of an electric motor.
Practically any small motor will do
for this purpose, though it is advis-
able to use one of a power which
will just be capable of the correct
speed. A motor of too high a

A small television motor fitted with synchronising gear. On the right
are two resistances, one variable and the other semi -variable for

speed control
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power will be difficult to maintain
at the correct speed which is so
essential to successful reception.
Motors which are available com-
mercially and have been designed
for the purpose will run very con-
sistently at about the correct speed;
also they are fitted with specially
long spindles for a purpose which
will he noted later.

A photograph of a mirror screw; this
is for ninety line transmissions and

horizontal scanning

As the load on the motor is
practically constant the type always
used is series wound, which is
another factor in ensuring steady
speed. Small toy motors can be
used, but as a rule these have a
small number of armature sections
and do not run steadily. It is

"TELEVISION"
will keep you acquainted with

all the latest developments

MONTHLY - 1/ -

important that the motor should
be able to run for considerable
periods without getting more than.
appreciably warm, and, needless to
say, there should be no sparking
at the brushes, as otherwise a great
deal of interference will be caused
which will have its effect upon the
picture received.

Finally, of the essential com-
ponents of the disc machine we
have the neon lamp which provides
the light from which the picture
is produced. For this class of
receiver there are two types of
neon lamp ordinarily used-the
beehive and the flat plate. The
former is an ordinary commercial
article which has happened to lend- itself to television purposes,

and the latter is a specially
designed type for this class of
receiver.

A neon lamp requires a mini-
mum voltage of about 185
before it will strike or light
up, and for its successful use
in a television viewer a cur-
rent of from 20 to 25 milli-
amperes must be available
according to the type. A
particular feature of the neon
lamp so far as television is con-
cerned is that the light pro-
duced is exactly in accordance
with the current that is passing
through it, and also its action
is practically instantaneous. It
will be understood, therefore,
that in the neon lamp we
have a device which will pro-
duce a value of light corres-
ponding exactly with the input
energy. This energy is sup-
plied from the wireless set,
the lamp taking the place of
the loud -speaker.

These remarks apply
either type of neon lamp, the
only difference being in the
electrode structure. In the
beehive lamp there is a spiral
of wire of beehive shape, hence
its name. Better and more
even illumination, however,
is obtained by the use of a
flat plate in place of the spiral.
When the beehive type is used
it is usual to mask a portion
of the bulb leaving a small
window which is then covered
with oiled paper in order to
secure an even field of light;
with the flat -plate lamp this
is not necessary and so greater
light efficiency is secured. A
recent development of the
flat plate neon lamp is a
fine wire grid in place of
the plate, and behind this there
is another plate which forms the
other electrode and also acts as a
reflector, partially reflecting the
light through the wire grid.

to

It was mentioned earlier that it
is usual to employ a lens in con-
junction with the disc machine.
The simplest type of lens is a
double convex about four inches
in diameter, but better results
are obtained by using two lenses,
one four inches in diameter and
the other about two inches. Such
a combination will reduce distortion.

"TELEVISION ff
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Another refinement is a small
neon lamp of the indicator type
which is supplied from current from
the mains and is used to provide
light for viewing the spokes of
the disc and producing the strobo-
scopic effect. This is arranged so
that it can be switched on and off
at will.

It is not usual to fit synchronising
gear to the simple disc machine, for
the speed can be controlled fairly
well either electrically, by means of
a resistance, or mechanically with a
frictional device of a simple
character.

However, provision is made
on the motor for the fitting of
this auxiliary piece of apparatus if
desired, this being the purpose of

MIRROR PLATES

This diagram shows how the plates of the
mirror screw are assembled on the central boss

through which the spindle passes

the extension of the motor spindle
remarked upon earlier.

In order of simplicity the' next
type of scanner is the mirror screw,
and with the exception of the actual
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screw the units used for this
machine are the same as those used
for the disc. A neon lamp of the
plate type must, however, be
employed as a line of light is re-
quired and this is obtained by
masking the lamp and leaving a
narrow slit.

The mirror screw consists of an
assembly of flat metal plates
approximately three and a half
inches long, three-quarters of an

A stroboscopic device is also
provided with the mirror screw,
and in this case it takes the form of
eight webs on the boss, the edges
of which are painted white. Speed
control is rather more difficult
with the screw than the disc, for
the weight/diameter ratio is much
less and so there is not the same
flywheel effect.

Synchronising gear can, how-
ever, be added quite simply.

A lens is not

This is the Baird mirror -drum receiver. The grid cell will be
seen at the bottom and a little to the left of the wheel. At the

front are the reflecting mirror and lens

inch wide, and about a sixteenth
thick. One edge of each plate is
silvered, and the whole series of
plates are arranged in spiral forma-
tion, their number corresponding
to the number of scanning lines
it is wished to produce.

The mirror plates are mounted
on a central boss through which a
spindle passes, and it is customary
to drive the whole assembly which,
of course, is run horizontally, by
means of a rubber belt from the
motor. The use of a rubber belt
has two advantages, it allows of a
step-up drive so that the motor
can be run at a higher and more
economical speed, and it also acts
as a mechanical filter and prevents
any irregularities of the motor being
transmitted to the screw.

required with
mirror screw
apparatus, but
a plane mirror
is used to re-
flect the light
emerging from
the slit in the
mask over the
lamp on to the
screw upon
which the
image appears.

So far we
have only con-
sidered appar-
atus with
which the
image is
viewed sub-
jectively and
in which the
light is modu-
lated direct.
The mirror
drum receiver,
however,
throws the
image on to a
screen, and the
usual type

employs a constant light source,
and this light is modulated on its
way to the screen; there is, how-
ever, apparatus of this type in
which a special neon lamp, called
the crater point, is used.

The mirror drum consists of a
wheel, usually made of aluminium,
upon which are mounted thirty
small plane mirrors each one being
set at a small angle with the axis
of the wheel and with each preceding
mirror, so that a spot of light when
reflected from the mirrors as the
wheel is revolving travels up the
screen in a series of lines, thirty
lines of traverse being produced
at each revolution of the wheel.
As there is what may be termed a
large optical leverage with this
type of scanner, it will be appre-

ciated that the mirrors must be
set very accurately on the wheel
and the construction must be such
that variations of temperature will
not affect the positions of the
mirrors.

Some mirror drums are provided
with means of adjusting the mirrors,
but the Baird Co. employ a wheel
with accurately machined mirror
beds, and the mirrors once set in
position are a fixture. Various
means are employed for adjusting
mirrors which are not fixed perma-
nently, some sort of screw adjust-
ment or ball-and-socket mounting
being the usual methods. What-
ever means are provided for adjust-
ment, this is a rather tedious task,
though it is usually within the
ability of the average amateur.

Mechanical Filters

The best mirror drums are
provided with a mechanical filter
which compensates to some extent
for any uneven torque of the motor.
The actual drum is mounted so
that it can turn either one way or
the other, within limits, upon a
central boss. This boss is secured
firmly to the motor shaft, and there
is a spring link between the boss
and the drum so that a small amount
of spring -controlled movement can
take place between the two.

It was remarked earlier that a
constant source of light was usually
employed in conjunction with the
mirror drum. This is obtained
from an ordinary incandescent lamp
of the bunched filament type, the
candle -power being approximately

Television is developing
rapidly every day. Read

"TELEVISION ff

for the latest news

200. Modulation of this light is
obtained by passing it first through
a prism of Iceland spar, then
between a number of small metal
plates arranged something like a
condenser and immersed in nitro -
benzine, and finally through another
Iceland spar prism. A varying
potential is applied to the metal
plates, and the light which passes
is in accordance with this potential,
so that the arrangement acts as an
instantaneous light shutter which
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has no moving parts. A cell of this
description is known as a Kerr cell
or grid cell. As a rule about eight
plates are used, and the surfaces of
these between which the light passes
are approximately an eighth of an
inch square. It is most important that
the nitro -benzine used in the Kerr
cell should be pure and free from
moisture, so in order to prevent
the absorption of moisture from
the air the Baird Co. seal the
whole assembly in a glass bulb.

Mirror -drum Light Sources

There are two special types of
lamp which can be used with
mirror -drum apparatus in place of
the ordinary projection lamp, and
the use of either of these eliminates
the necessity for using a Kerr cell
light valve, as they both can be
modulated directly in the same way

ing sound on film, but it lends
itself excellently for television
reception with mirror -drum appar-
atus. A photograph is shown of
this also. The cathode is the central
electrode, and is contained within
an inner glass tube. The outer
envelope contains a mixture of

voltage obtained from a small
spark coil.

Smaller Screens

The use of either of these types
of lamps simplifies the construc-
tion of mirror -drum apparatus con-
siderably, but there is one dis-

A RECEIVER FOR MIRROR -
DRUM RECEPTION

Full Details in the July
issue of "TELEVISION "

neon and mercury vapour, and the
normal operating colour of the
light is bluish -white which fills the
whole of the inner tube. When
used for television purposes it is
usual to mask the envelope, leaving
only a small aperture at the end
through which the light can pass.

P.M.G'S. TELEVISION COMMITTEE
The first meeting of the committee set up by the Postmaster General to advise on the conditions
under which a public service of television should be provided. From left to right the members
are : Sir John Cadman, The Rt. Hon. Lord Selsdon (chairman), F. W. Phillips, J. Varley Roberts
(secretary), 0. F. Brown, Vice -Admiral Sir Charles Carpendale, Noel Ash bridge and Col. A. S.

Angwin

as the ordinary neon. One is, in
fact, a neon lamp of special con-
struction-the crater-point-to
which reference has been made
earlier. This, as will be seen from
the photograph and drawing, con-
sists of two electrodes separated
by an insulator within a glass
envelope. In the outer electrode,
which is the anode, there is a small
aperture, and the discharge is con-
centrated here. The discharge,
therefore, is of small area and very
intense.

The Mercury -vapour Lamp

The mercury -vapour tube has
been primarily designed for record -

Both the crater -point and the
mercury -vapour tubes are con-
nected directly or coupled to the
output valve of the amplifier.

One disadvantage of the mercury -

advantage in their use in that the
value of the light obtainable is not
so great as can be obtained by the
use of a projection lamp and Kerr
cell combination, and this means
that the screen on which the image
is projected must be smaller or
some amount of brilliance

sacrificed.
The lenses used with

mirror drum apparatus
are of the simplest
type. When a pro-
jection lamp is used
there is a short focus
condensing lens of the
piano -convex type
which is used to con-
centrate the light upon
the elements of the
Kerr cell and then
between the reflecting
mirror and the mirror
drum there is a double
convex lens of long
focus for the purpose
of concentrating the
spreading beam of
light on to the mirrors
of the drum, from
which it is reflected

to the screen where it forms a
spot.

It will be clear from the fore-
going that all the components used
in mechanical television receiving

Articles in the July issue of " TELEVISION " include
"An Experimental Light Chopper"
"Reception with a Stationary Mirror Drum"
" Making a Valve Voltmeter "
"Facts and Figures of Public Opinion"

" TELEVISION - - Monthly 1/ -

vapour tube is that it requires a
high initial voltage to enable it to
strike, though this can be produced
quite simply in a variety of ways as,
for instance, by a condenser dis-
charge or a momentary high

gear are of quite a simple nature
if the special ones such as the lamps
just described be excluded, and
the assembly of them is well
within the ability of the average
amateur constructor.
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News of the dart Waives
DURING the past month or so

I have been able to persuade
a fair number of ordinary

listeners-all absolute disbelievers
in my short-wave claims-to build
up simple sets and to see if there is
any thrill in short-wave listening.

In the early days of radio-about
the year 1922, say-before there were
such things as tuning dials calibrated
in wavelengths, super high -power
stations and foreign -programme
guides, hearing good foreign pro-
grammes was a matter of luck.

Fun Out of Radio
All who remember those days

will surely agree with me that there
was much more fun to be obtained
out of the radio set than can be
had today, in spite of all the super-
hets with multi -electrode' valves
and all the other paraphernalia of
modern sets.

I well remember using a three -
valve super -regenerative set with a
pair of headphones and raking in
all the European stations there were
on the air. There was great excite-
ment when Nottingham and some
of the other relay stations were tuned
in, of course accompanied by the
usual super -regenerative whistle.

Short-wave Uncertainty
The position on the short waves

to -day is somewhat similar to those
early days. It is not possible to sit
down and tune in a certain station
100 times out of 100, although there
are always a number of interesting
stations on the air.

It is the uncertainty of the short
waves that makes them so fascinating.
Signal strength, fading, or back-
ground noises cannot be taken as a
guide as to whether any station heard
is a local or not. Very often the
local station is a weak signal, while
another station that comes in like
the local is some far-off little trans-
mitter at the other side of the
world.

From the very beginning do not
imagine that the short-wave set is
going to take the place of the broadcast
set. Nothing is farther from the truth.
On the other hand, I listen to
stations below 50 metres far more

than I do to the ordinary B.B.C.
stations.

On the short -waver, except that
I know just what stations are on the
air, I have no idea what stations I
shall hear. The station I want may
be unobtainable through bad con-
ditions or morse interference, while

By Kenneth Jowers

stations considered miles out of
range oblige with fine entertaining
programmes.

Let me tell you some of the items
heard during the last month, and
then, after weighing up the cost of a
simple set, I think you will agree
that there is a thrill waiting on the
short waves.

You remember the French flyers,
Rossi and Codos, who were going
to fly non-stop to San Francisco
last month ? I came home from the
office on the Monday evening, went
into the radio den and tuned to the
19 -metre band just to see what was
doing.

W2XAD of Schenectady, on
19.56 metres, at 1950 playing a
cinema -organ record was the first
signal logged. A record, by the way,
is played at this time every evening
so that long -.distance listeners can
adjust their receivers. Two degrees
higher up the tuning scale was
W8XK on 19.72 metres broadcasting
a musical programme. There were
two stations on this band.

As W2XAD was the stronger of
the two I hung on to hear the opening
announcements at 2000. My
patience was well rewarded, for the
microphone was taken over to the
Floyd Bennett flying field for a relay
of the speeches made by the French
flyers.

I was able to hear all about the
flight-straight from the horse's
mouth! Rossi spoke in English,
while Codos had an American
interpreter. This programme went
on for twenty minutes or so, and,
believe me, it was worth hearing.

On going back to W8XK I heard
a programme of organ music coming
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from New York. It can be said that
we hear quite enough organ music
from the B.B.C., but, say what you
will, the American style is so different
that it makes a welcome change.

Searching for Entertainment
A great deal, of course, depends

on knowing where to look for your
entertainment. It is a waste of time
searching over the short wavebands
when all but 20 per cent. of them may
be quite useless at the time you are
listening. Do not get despondent
about this, for it does not mean that
you will not hear a signal; even the
biggest ham-handed Henry cannot
fail to tune in some stations, no
matter how badly he tunes his set.
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HOME-MADE SHORT-WAVE COILS
Here are the dimerisions for making the
grid and reaction coils described in this

article

To get the utmost out of a short -
waver with the minimum of trouble
study world times. Remember that
the time of the east coast of America
is five hours behind us, so it will not
be any good trying for American
stations much before 1500 or after
0600 or 0700.

On the other hand, Australian time
is 10 hours fast, so the morning
hours will be better when looking
in that direction.

Put these notes in your diary for
immediate use; they will help a lot.

Using a simple three -valve set
there is not much to be heard
during the morning except the
Empire stations and the 19 -metre
Vatican station at 1000. At 1500
W3XAL Boundbrook, New Jersey,
on 16.87 metres is a certain bag
three times out of four. Round
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about 1600 W8XK comes in at
fair strength, reaching a peak at
2000 - the wavelength is 19.72
metres.

Times to Listen
Between 1600 and 2000 reception

will be confined to the stations
mentioned, and the Europeans such
as Berlin, Kootwijk, the Empires
from Daventry-which can be very
useful if you have missed the news
from the local station-Paris,
Moscow on 45.38 and 50 metres,
and an odd South American or two,
Buenos Aires and Rio in particular.

At a few minutes to 2000 don't
forget W2XAD, for signal strength
from this station is colossal. After
2100 to 2200 forget the 19 -metre
band and concentrate on 25 metres,
and a little later 31 metres. After
2330 the 50 -metre band will offer
most entertainment, usually from
America and Canada.

Tuning -in Amateurs
These times all apply to the broad-

cast stations and not to amateurs,
who come in at quite different
periods. During the summer the
best amateur channel is, without
question, 20 metres. This is well
worth watching between 2000 and
0100. Between 0100 and 0300
try the 40 -metre channels, and after
this go up to the 80 -metre band.
As this band is good until 0700 for
the West Coast Americans, try
getting up early in the morning; it's
not bad after you have done it once
or twice.

You can get a lot of fun listening
to the English amateurs on a Sunday
morning. The 80- and -
160 -metre channels are
the most favoured, and
remember, the time of
day doesn't matter much,
although things are
quieter when the B.B.C.
stations are on the air.

. .
I am not going to say

much about tuning the
short -waver; it will take
far too long, but if any-
one is in trouble just
drop me a line about it.

The selectivity on the
grid -tuning condenser is
bound to be good, but
the aerial tuner can be
flattened out by connec-
ting the aerial to the
grid of the first valve.
This will not affect the
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set to any extent, but it will make
tuning easier for the beginner.

The dials must never slip or the
panel allowed to move, otherwise
the calibrations will change and
stations will be difficult to tune in.
Hand capacity is almost a thing of
the past, but in case of accidents
make sure that the
moving plates of the
tuning condenser go
to the " earthy" end
of the tuning coil.
Similarly with the
reaction condenser,
see that this has one
side going to earth
and not to the anode
of the detector valve.

If the coils are of
the same make, the
tuning dials will
probably be in step. If they are
not, it is an easy matter to take
half a turn or so off one of them to
do the trick.

The receiver should always be
on the verge of oscillation when
searching for stations, the final
tuning adjustments being made later.
Invariably the tuning condenser
will require readjustment after the
reaction condenser has been altered
and vice versa.

Don't have too high a voltage on
the anode of the detector valve, it
will not give a big increase in volume,
and the valve is almost bound to
be noisy or microphonic. I always
use a variable resistance to control
this voltage: it is such a great help.

When on wavelengths below
20 metres it is a good idea to use
coils without any former. As you

AN AMERICAN AMATEUR STATION YOU CAN HEAR WELL
Short-wave fans in this country regularly tune in to broadcasts by the
American amateur station W8CPC, of Buffalo, N.Y., on the 20 -metre band
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CIRCUIT FOR A SIMPLE BATTERY TWO-VALVER
With this simple battery -operated short-wave two-valver you
can taste all the pleasures of short-wave listening. The valve
sequence is a detector transformer coupled to a triode output

will only want two to three turns at
the most, the coils will keep rigid
without any help if you use 14
S.W.G. copper wire. This will make
a big difference to the signal strength
on these very short waves.

. . .
Do me a favour! Make yourself

0

a two -valve short -waver. The com-
ponents can be bought from the
local man or Stratton's, of Birming-
ham, or, alternatively, you can make
some of them at home.

The tuning condenser is a .00025-
microfarad, and will cover a wide
waveband without making tuning
difficult.

Winding the Coil
Wind the coil on a piece of 4 in.

by 2 in. ebonite or paxolin former.
Put on four turns of 18 -gauge wire
and space each turn from its neigh-
bour by twice the diameter of the
wire. Leave long leads, and the grid
coil is finished. For reaction, wind
on three turns of the same wire and
in the same direction.

The drawing will show you how
easily the job is done. The circuit

reproduced on this page
is the simplest form of
battery - operated two-
valver for use on the
short waves. The value
of every component is
given, so there should
be no difficulties.

The short-wave coil
can be wound to cover
any waveband under 150
metres. And further,
the waveband coverage
can be adjusted to suit
your own tuning con-
densers. It is a great
advantage to be able to
tune -in the required
waveband towards the
end of the tuning conden-
ser. These coils will work
efficiently in a short-wave
adaptor or converter.
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Mantovani with his Tipica Orchestra

TIME is in the news again.
You remember what I said
about the stupidity of the

B.B.C.'s attempt to foist the twenty-
four hour clock upon listeners?
The last time I visited Broadcasting
House I passed the entrance to
Queen's Hall, which is just opposite
B.H., and I noticed that the "Prom."
announcements on the hoardings
outside stated that they would begin

Reginald Foort is now broadcasting
from the Regal Cinema at Wimbledon

at 2000. I laughed heartily and
passed on.

Inside I told an official exactly
what I thought of their time, and
asked if they intended to stop it.
The reply was that the B.B.C.
would return to the use of sane time,
but when was not yet decided.
In any case, twenty-four hour time
would last the summer out. Another
experiment fails 1

As I revealed last month, Reginald

hectic time. Mr. Foort was recently
in Rome, where he opened the first
cinema organ to be installed in
that city. He left immediately after
the ceremony by 'plane for Hilver-
sum where he had an engagement
to play the organ in the broadcasting
studios.

The machine in which he was
travelling got up to 10,000 ft.
when one of the engines failed. The
'plane eventually got back to Rome
where Mr. Foort chartered another
and set off again for Hilversum,
which he reached just half an hour
before his broadcast.

NOTE5

oft EWS
By T. F. HENN

Foort has returned to broadcasting.
I have just received the news that
the organ at the Regal Cinema at
Wimbledon is the second largest
cinema organ in Europe. I believe
that the Trocadero Cinema at the
Elephant and Castle, London, still
holds the record.

The Wimbledon organ was built
by a North of England firm who
have been building church organs
for nearly a century. Reggie Foort
designed the instrument, and it was
built under his supervision.

These cinema organists have a

A famous soprano, Eva Turner has made a
welcome appearance in June programmes
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Soon after he got down to work
at Hilversum, the transmitter was
struck by lightning, and there was
no more Dutch broadcasting that
night. All that excitement for a
two -minute broadcast !

It was unfortunate that we did
not have the pleasure of hearing
Greta Keller with Ross and Sargent,
the American duettists, during the
Entertainment Hour in June. The
reasons for their non-appearance
were outside the scope of the
artists and the B.B.C., and the

Diana du Cane made her first broadcast
in the "Songs of the Shows"



arrangements had to be cancelled.
It is, anyway, good news that

another tentative date, again in the
Entertainment Hour, has been fixed
for a broadcast. So unless anything
unforeseen happens we shall hear
these famous variety artists in the
National programme on July 4.

Excerpts from the Parliamentary
Pageant will be relayed to listeners
on July 2. The pageant will be a
spectacular affair depicting cere-
monial parliamentary events through
the past centuries. The final scene,
which will be broadcast, will depict
the modern period.

Full details are not available at
the time of going to press,
but some of the items we
will hear sound most at-
tractive. Callenders band
playing Eric Coates'
Knightsbridge will accom-
pany the Procession of the
People of Today, then
Leslie Bridgewater and the
orchestra will play Mar-
quardt's Regal Episode dur-
ing the assembly of the
peers and peeresses, and
finally there will be a per-
formance of a new poem
by Rudyard Kipling, Non
Nobis Domine, set to music
by Roger Quilter, and sung
by the Royal Choral Society.

The relay will take place
in the National programme after the
second news bulletin.

. .
I was glancing through some

Saturday -night programmes f o r
July when I came across what is
undoubtedly, to my mind any-
way, the ideal type of Saturday

Yvette Darnac, the French singer, is
a favourite broadcaster
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night entertainment.
I have translated the

times into English and
here is the programme.
At 6.50 the Band of the
Irish Guards start the
entertainment, at 7.45
Christopher Stone
gives a recital for half
an hour of gramophone
records, then follows
forty-five minutes of
Jack Hylton before the
news. After the news
we have an hour of the
Theatre Orchestra and
Henry Hall's Guest
Programme.

I do give the B.B.C. some credit
for this selection; I hardly think
they will better Saturday -night enter-
tainment of this sort.

By the way, Sunday, July 8, will
see an outstanding relay from
Holland. During the evening pro-
gramme we shall have the pleasure

One of the oldest of broadcast singers
John Thorne, the famous baritone
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Our old friend Norman Long
with Joe Batten getting a laugh
out of his new tongue -twister
song, "I've brought you some
narcissus, Cis." (Left) Jenny,
Howard, the famous comedienne
and her companion, Percy King,

were heard last month

of hearing Beethoven's
Fifth Symphony played by
the famous Concertgebouw
Orchestra of Amsterdam.
The concert will be relayed
in the National programme.

I have spent many a
pleasant Sunday afternoon listening
to this orchestra broadcasting from
one of the Dutch stations. Acoustics
are especially good. Make a note of
this; the concerts usually start at
2.10 p.m.

. .
Max Kester, who recently joined

the light entertainment staff of the
B.B.C., is producing a broadcast
entertainment on July 7. It is called
Sketch Book, and will consist of five
or six short sketches ranging from a
thriller to a comedy. Incidental
music will be played on two pianos,
but Max Kester makes it plain that
no jazz items will be included in the
musical programme.

Max Kester has written one of the
sketches, called The Interview. The
plot concerns a film star who has
had her jewels stolen by a crook
posing as a newspaper man.

Max Kester has done practically
everything since he left school. He
has worked on a farm, been on a
newspaper, been a music teacher,
and has worked a linotype machine
in a newspaper office.
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A newcomer to broadcast dance
music, Lou Preager who broad-
casts from Romano's Restaurant

He is not new to broad-
casting by any means. He
was on the staff of the
Leeds station in the early
days and has two hundred
sketches, mostly for broad-
casting in the Children's
Hour. programmes, to his
credit.

In 1928, he became manager
of a gramophone shop in Doncaster
with the idea of gaining a commer-
cial insight into the gramophone
record business.

He succeeded in this aim and
joined the staff of H.M.V., where
he was in the recording department,
specialising in comedy and burlesque
records, until he rejoined the staff
of the B.B.C. a couple of months
ago.

At the moment, members of the
B.B.C. Symphony Orchestra are
away abroad, at the seaside and in
the country enjoying a well-earned
rest after their busy time last season.
They are due back at Broadcasting
House about the middle of July and
will immediately start rehearsals for
the eight -week Promenade season,
which opens at Queen's Hall on
August 11, at eight in the evening.

Anew photograph of the famous artist, Eve Becke, who
is frequently heard on the air

At the time of writing, Sir Henry
Wood, in conjunction with the music
department of the B.B.C., is arrang-
ing the programmes for the forty-
nine concerts. A part of every
concert will be broadcast either in
the National or Regional pro-
grammes.

This will be the fortieth season of
promenade concerts, all of which,
with very few exceptions, have been
conducted by Sir Henry Wood.

Whilst at the B.B.C. recently I
made inquiries about the vaudeville
and variety shows that are to be
given again at Radiolympia this
August.

Except for the fact that the theatre
in Olympia will hold 3,000 people,
instead of 2,000 as last year, a very
hush-hush attitude is being main-
tained over the programmes that will
entertain visitors. I do know, how-

ever, that they will be
produced by John Watt
and arranged by Eric
Maschwitz. The only
information I could get
about the shows themselves
is that they will be
" gigantic." A visit to
Radiolympia should be well
worth while this year!

Tessa Dean has been heard in many
vaudeville and music -hall shows

With a good dance band, Billy Merrin broadcasts from Midland Regional every Saturday afternoon. It is about time he took a
regular late evening turn in National programmes
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AST month, you will remem-
ber we delved into the
subject of suitable public-

address gear for the amateur and
gave much practical information on
the choice of suitable amplifiers and
equipment.

For those who wish to build up
their own amplifiers, we are taking a
more technical line on amplifier
design this month by giving useful
information on typical amplifiers
with numerous circuits for all types
and to operate from both mains and
batteries.

Let us consider the battery -
operated amplifier as being the

Practical Points in
Amp#er Design

By the "W.M." Technical Staff

easiest and cheapest. We want to make the most of our
high-tension current, so that the obvious solution is
class -B amplification.

Valves such as the Cossor 240B with 150 volts high-
tension will give an output of a little over 2 watts,
providing it is driven by a small pentode valve. Fig. 1
shows a typical class -B circuit of this kind.

Most Economical Battery Amplifier
The microphone or pick-up input is connected to the

grid of a triode amplifier, which is in turn resistance -
capacity coupled to a small pentode valve acting as a
driver to the 240B. Such an amplifier will consume a
current of a little under 25 milliamperes and is the me st
economical that
can be devised.

The only alter-
native arrange-
ment is the use of
two pentodes of
the Mazda Pen
220A eh- ss, as in
Fig 2, w hi.th will
give 2,200 milli -
watts with an
anode current of
at least 35 milli-
amperes.

This arrange-
ment has the add-
ed advantage that
there is only one
low -frequency
stage, so it is
simple to con -

Schoolboy wireless enthusiasts inspecting
the gear at the Croydon Airpo, t transmit-

ting station at Mitcham, Surrey

struct and less expensive than the
class -B method. Here again the
pick-up or microphone is connected
to the grid of a triode amplifier which
is transformer coupled by means of a
high -ratio transformer to two Pen

220A valves in a push-pull arrangement.

Excellent Quality, but One Snag
Such an arrangement will give excellent quality, but

has one snag. It is necessary to use loud -speakers with
special input transformers-this means twin loud-
speaker leads.

The same amplifier, arranged as in Fig. 3, with two
pentodes in parallel will give a little under 2,000
milliwatts, but with a choke -filter output circuit only a
single loud -speaker lead is required. We always advise
a choke -filter output circuit for this reason.

The quality from the amplifier should tend to be on the
high side. This is really necessary for immediately the

amplifier is used
in a hall with a
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TYPICAL CLASS -B AMPLIFIER

Fig. I.-A class -B battery amplifier with a triode resistance -capacity coupled to a small
pentode which drives the class- B output

551

number of people
the pitch will
drop to normal
level.

If the quality is
previously
adjusted with an
empty hall, the
reproduction will
be very boomy
when the hall is
filled. This point
must be borne in
mind.

However, it is
advisable to fix a
tone control
either between
the anode and
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ANOTHER BATTERY -OPERATED AMPLIFIER
Fig. 3.-This circuit is similar to Fig. 2, except that the two pentodes are arranged

in parallel instead of push-pull

earth of the output valve or across the loud-
speakers. The latter arrangement has one
advantage. If you have loud -speakers in different
halls, the pitch of each loud -speaker can be
adjusted to suit the acoustic properties of each
hall. Fig. 4 shows a typical circuit for such a tone
corrector. It consists of a .01-microfarad conden-
ser, two variable resistances and a small choke.

Amplifiers for D.C. Mains
Amplifiers for use on D.C. mains are a little

more flexible and there is more scope for origin-
ality in design. The most suitable amplifier is a
two-valver with pentode output, as shown in
Fig. 5. With the valve filaments in series with the
mains and automatic grid bias incorporated, it is
entirely independent of battery supply and gives
an undistorted output of a little over 3 watts.

Here again we have a triode amplifier trans-
former coupled to a pentode valve connected to
the loud -speaker by means of a choke -filter output
circuit. The output could be increased by modify-
ing it to use two driver low -frequency stages for
two pentodes in parallel.
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OFfr+ In this case, instead of using a
150V. low -frequency transformer, the low -

frequency stages are resistance -capacity
coupled. This does not give the same
stage gain as the transformer, but the
quality and stability are considerably
better.

This type of amplifier, illustrated in
Fig. 6, is the most useful that we can

25,000 advise for D.C. mains. It is inexpen-
sive, gives quite a reasonably large
output, and is simple to construct.

-01 Offr- Where very large volume is required
the D.C. amplifier described in the
June issue of " Wireless Magazine "
should be constructed, which has four

OLT+ pentodes in parallel. The minimum
output from this is 10 watts and is
enough for all practical purposes.

You will notice that with all these

-.N25,000

OHT+

L

OLT-

-OLT+

BATTERY AMPLIFI ZR WITH PUSH-PULL PENTODES
Fig. 2.-A simple battery -operated amplifier with a triode transformer

coupled to two pentodes arranged in push-pull

 01

D.C.
20050

500

SIMPLE AMPLIFIER FOR USE ON D.C. MAINS
Fig. F.-A two -valve a uplifter for D.C. mains working, giving an undistorted
output of 3 watts. The valve sequence is °detector followed ty a pentode output
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amplifiers we have embodied tone control.
This is essential as it enables the pitch of
the loud -speaker to be varied according to
the type of hall and the number of people
in it.

Universal Mains Amplifiers
The introduction of the new Mullard

universal valves makes the universal
amplifier an accomplished fact. In Fig. 7
we have shown two low -frequency stages,
followed by two pentodes in parallel, which
will give well over 5 watts, but the main
attraction is that the amplifier can be
plugged into either A.C. or D.C. at Will-
a very useful amplifier for the radio dealer.

Variations can be made by using the
high -voltage type of valve or the 16 -volt
.25 -ampere D.C. valves, such as the
Cossor or Marconi-Osram types.

With A.C. mains available we really can
design the highest -quality amplifiers. A



simple two-valver, using a triode
amplifier, transformer coupled to a
valve of the PX4 type is shown in
Fig. 8. This arrangement is very
compact, inexpensive, and will give
an output of over 2 watts. It is
shown complete with fader, auto-
matic volume control, and tone
control.

Interesting A.C. Amplifier
An interesting circuit we have

developed is shown in Fig. 9. It
consists of a screen -grid amplifier of
the variable -mu type, resistance -
capacity coupled to two PP5/400's in
parallel. This ingenious circuit
makes use of the variable -mu charac-
teristics of the screen -grid valve for
controlling the stage gain and actu-
ally is one of the few circuits where
the volume can be controlled logarith-
mically.

With a gramophone pick-up
giving an output of 1.5 volts the
stage gain is sufficient fully to load
the PP5/400 valves to give an undis-
torted output of 10 watts. Fig. 10
shows an amplifier that we have
found to give exceptional quality
with ample output. It is a two -stage
resistance -capacity arrangement feed-
ing a triode valve of the Cossor 660T
type, which gives well over 11 watts
at 500 volts.

The same circuit can be adapted to
take the Mazda ES75 output valve, which gives an
undistorted output of 17.5 watts. The only disadvantage

of using the
ES75 is that it

.25 h. requires an
anode voltage of
1,000. Of course

10,000 the original
20,000 circuit using the

Cossor 660T
can be modified
to use two of
these valves in
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TONE -CORRECTOR CIRCUIT
Fig. 4.-A simple tone -corrector arrange-
ment for fitting across a loud -speaker
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THREE-STAGE D.C. AMPLIFIER
Fig. 6.-Good quality is assured by using a D.C. amplifier of this type. Here the com-
bination is two low frequency stages and two pentodes in parallel, resistance -capacity

coupled throughout
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E AMPLIFIER FOR A.C. MAINS
form of A.C. amplifier with a triode
oupled to a power triode output

HT+ parallel which would give
an output of 20 watts
with only 500 volts and
an anode consumption
250 milliamperes. This
arrangement is greatly
favoured in talkie
equipment.

These amplifiers will
be more satisfactory if
they are constructed
upon a metal chassis or
metallised-wood chassis,
so that the negative con-
nections can be taken
directly to the chassis.
This form of construc-

tion simplifies the wiring, reduces the number of
connections, and makes the whole job look very
workmanlike.

Of course, there are snags to the idea-there always
are. Take particular care to see that all of the connec-
tions that go through the chassis are insulated by means
of ebonite bushes or two thicknesses of good -quality
sleeving.

Wisdom of the Choke -filter Output
When dealing with voltages over 200 or 300 it is

surprising how easy it is for arcing to take place between
the positive high tension and a negative chassis, causing
3o M. a breakdown.

In almost every circuit we have
shown a choke -filter output and you
will see the wisdom of this idea when
you come to wire up the loud-
speakers.

Even if the idea of public-address
work does not appeal to you, some
of the amplifiers mentioned can be
used after the radio set to give
additional volume or better quality.
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5 -WATT AMPLIFIER FOR UNIVERSAL USE
Fig. 7.-An undistorted output of over 5 watts is given by this arrangement of two low -
frequency stages feeding into two pentodes In parallel. The circuit is for universal

A.C./D.C. valves
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In most cases, if the output from
the detector valve is taken directly to
the input of the amplifier, cutting out
the low -frequency side of the
receiver, results will be greatly
improved.

Continued on page 554
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Make and Break!
" ISTEN," nudged one of the H.T. leads. " I'm

-I'm going to " . . . he swelled into open
and glorious revolt . . . " Yes, I am-I'm

going to come unstuck and stop functioning. Why
should I be a mere slave to some snob of a knob -
twister ? I'm all for the liberty of the individual.
Freedom is the birthright . . . "

" You've been reading Rousseau," interposed the
High Tension complacently. " Did the same myself
when I was young. You'll grow out of it. All these
young fellows think they're the only ones who . . . "
His gurglings became indistinct.

The H.T. lead shivered irritably.
" Well, I hope you all realise that I mean what I say.

The whole set goes phut without me, and I'm stopping.
See ? "

His neighbour temporarily free-whilst a famous
soprano drew breath-said shortly: " Don't be liverish;
you can't leave us to do everything." He bent to his
task again.

0
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INGENIOUS CIRCUIT FOR AN A.C. AMPLIFIER
Fig. 9.-This circuit consists of a variable -mu screen -grid amplifier resist-
ance -capacity coupled to two large triodes in parallel. The output given

exceeds 10 watts

LARGE AMPLIFIER FOR USE ON A.C. MAINS
Fig. 10.-An output of 10 watts is obtained with two resistance -capacity
coupled stages feeding a triode of the Cossor 660T type. This circuit can be

adapted to give larger outputs
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The Grid Bias lead, who had had a better education
than the rest, insisted gently:-

" But, old chap, you can't do that. It wouldn't be
playing the game. I mean to say . . . "

Unfortunately no one heard him. His delivery was
rather weak, and he was beginning to feel the strain.
Socialism was all very well in its way, but it mustn't be
allowed to interfere with the welfare of the circuit.

The H.F. valve winked knowingly. " I've heard all
this before-but he never does anything."

" Don't know so much," mused the L.F. valve. " I
feel something isn't pulling its weight." He glimmered
uneasily.

The detector valve giggled.
" I'm feeling so silly," she oscillated. " Ooh-ooh-

don't touch me. I'm ticklish."
The first valve strained fiercely.
" Something's up," he muttered. " Thought the

detector would be the first to give. She's always been a
bit weak. Where's everybody-I can't see any more . . . "

" That," said the H.T. lead a trifle defi-
antly, " is that. At last I'm free from the
shackles. No more blind obedience, and no
more eternal continuity."

He sizzled uncertainly.
" But where do I get out ? I can't see with-

out the valves, and everything's gone dead."
He thrust gropingly towards the Terminal.
" Say, I'm sorry-please . . . "
The contact revived him.
Hth ! you fellows, I'm on again."
The dead current leapt to life and galvanised

the circuits-the soprano's voice rang out
clear and true.

" Henry, dear, what happens when the set
stops suddenly like that and then goes on
again ? "

" Oh, it's nothing to do with the set, my
dear; just a temporary fault at the transmitting
end."

Which is, of course, one explanation.
S. J. H.

PRACTICAL POINTS IN AMPLIFIER DESIGN
Continued from page 553

The only trouble likely to be encountered
is low -frequency instability, which is com-
monly known as motor -boating. This can be
overcome by increasing the values of the
decoupling resistance in the detector stage or
in extreme cases by double decoupling.

Room Strength with 12 Watts
When an amplifier of 10 or 12 watts output

is used, do not get the idea that the volume
cannot be turned to reasonable room strength.
A good high -resistance potentiometer will cut
down the output from the largest set. It is
mainly for quality that we suggest that you use
a large amplifier after the radio set.
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,BESTS OF NEW

PPARATU
Osram Double -diode Triode :: B.T.H. Senior Pick-up :: Mains Power Trickle Charger :: Ferranti

Screen -grid Valve :: Gard Lightning Arrester :: Bulgin Tone Control

OSRAM DOUBLE -DIODE
TRIODE

APPARATUS: Double -diode triode.
MAKERS: General Electric Co., Ltd.
PRICE: 9s.

THE new Osram HD21 is a 2 -volt
valve comprising a triode and

double -diode assembly in one bulb.
In order to obtain the maximum
efficiency a separate filament system
is used for the triode and diode
portions, the valve being arranged
somewhat similar to a class -B assem-
bly. This particular construction also
enables the two diodes to be ade-
quately shielded from the triodes-a
point of some importance.

The valve has a variety of applica-
tions. It may be used as a straight-
forward detector -amplifier using one
or both diodes for rectifying and the
triode for subsequent amplification.
The efficiency of this arrangement is
equivalent to that of the
ordinary grid -detector, but
the usual bugbear of over-
loading is largely avoided.

The valve may be used
to provide combined
rectification and automatic
volume control. In this
case it is desirable to use
the diode in a special way.
One diode is nearer to the
positive end of the filament
than the other and there-
fore commences to conduct
slightly earlier. This diode
is used for the signal
rectification, while the
other diode is employed
for A.V.C., thus obtaining
a slight delay.

The HD21 is mounted
in the customary five -pin
holder, but the grid of the
triode is brought out at

A 2-vol
diode tr
releas

Os

the top. Instead of the
familiar screw terminal a
metal cap is provided over
which a clip is located similar
to standard American prac-
tice. The valves can be
supplied either clear or
metallised.

The triode portion is rated The new B.T.H. Senior needle -armature pick-up
to have an amplification gives exceptional results for a pick-up of its type
factor of 27 and an impedance
of 18,000 ohms, corresponding to a
slope of 1.5 milliamperes per
volt.

We found on test that the valve
was up to its rating and that it can
be used with very satisfactory results.

B.T.H. SENIOR PICK-UP
APPARATUS: 13.T.H. Senior needle -armature pick-up.
MAKERS: Edison Swan Electric Co., Ltd.
PRICE: E2.

t double -
lode just
ed by
ram

IN view of the extremely
low output voltages

usually associated wit h
needle -armature pick-ups
we read the makers' claims
to a big advance in sensi-
tivity with more than
usual interest. An ex-
amination of the pick-up
also proved interesting.

This showed that whilst
the needle is free at the
input end, it is held by
non-magnetic material at
the far end in such a
manner that it is still in
the magnetic field and
both ends are free.

Exceptionally pleasant
results were obtained from
listening to a variety of
records with this pick-up,
and although there was
some little accentuation of
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the upper register, this was not
displeasing. Measurements of the
volts output over a wide range of
frequencies showed that the makers'
claims were substantially correct.

A voltage output table at four
different frequencies when using
different needles is reproduced on
the manufacturer's instruction sheet.

The volume control is smooth and
the general finish of the pick-up and
tone -arm, which is of oxydised
metal, is pleasing. In general, we
feel that this component marks a
distinct advance in needle -armature
pick-ups.

MAINS POWER TRICKLE
CHARGER

APPARATUS: Trickle -charger kit.
MAKERS: Mains Power Radio, Ltd.
PRICE: .5 -ampere type LI 2s. 6d.; I -ampere type,

£1 6s.

THE assembly of the components
of this trickle charger is ex-

tremely simple and can be accom-
plished in less than an hour with the
aid of two tools only-a screwdriver
and a pair of pliers. No soldering is
necessary.

There are only five components
and the designers have provided
against danger of shock. The kit
tested was for use on 200-250 volts,
with a charging rate of .5 -ampere,
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This trickle charger is supplied by Mains Power
Radio as a kit of parts. It is easily assembled

but we are informed that
alternative kits are avail-
able for use with 100-
120 -volt mains and that
either type is suitable
for charging at 1 -ampere.
The requirements should
be made clear when
ordering.

Metal rectification is
employed, and a ballast
resistor in the positive
output lead ens u r es
current regulation and
also places a limit on
the current should the
battery be wrongly con-
nected. A fuse of an
easily replacable type is
incorporated, so making
the kit practically fool-
proof.

After assembly, we
used the kit on 240 -volt
mains and measurements showed
that a voltage of 2.8 at .5 -ampere
was being supplied, an adequate
figure for battery charging at home.

. . .
FERRANTI SCREEN -GRID

VALVE
AFPARATUS: Variable -mu screen -grid valve.
MAKERS: Ferranti, Ltd.
F RICE: l5s. 6d.

THEVS2 valve is a short -base
screen -grid valve used by Fer-

ranti in their own sets. It is more or
less normal in construction, except
that the anode is oval in shape
instead of consisting of a flat plate,
as is more usually the case.

It is finished with the standard
four -pin cap, having the anode
brought out to the top terminal, but
instead of a screw terminal a push -on
fitting is employed, similar to
American practice. Copper metallis-
ing is used.

The valve appears to have been
designed to give a rapid control with
economy of current. At zero volts on

Economy of high-
tension current is a
feature of the new
Ferranti VS2 screen -

grid valve

the grid the anode current
was only some 1.25 milli-
amperes. The amplification
factor was 500 and the
internal impedance 500,000
ohms.

This corresponds to a
slope of 1, which is a little
lower than usual, but is,
presumably, deliberate in
order to allow reduced high-
tension consumption to be
obtained.

At 4.5 volts negative bias
the slope was reduced to .07

milliamperes per volt, a
decrease of nearly 20 to
1 in the sensitivity.

The valve will be
found useful where rapid
cut-off is required,
coupled with economy of
high-tension current.

GARD LIGHTNING
ARRESTER

APPARATUS: Gard automatic light-
ning arrester.

MAKERS: Graham Farish, Ltd.
PRICE: 2s.

ANEW Gard auto-
matic lightning

arrester has been pro-
duced and replaces the
earlier model. We find,
on examination, that it is
intended for connection
to the aerial -earth system
out of doors and that
adequate protection
against weather con-

ditions to maintain its efficiency
is provided.

An erinoid tube
into the ends of
which two threaded
brass rods are
screwed provides a
passage to earth for
any heavy discharge,
the inner ends of the
rods being just
separated from each
other by an insulated
washer to provide
the necessary gap.

The tube is en-
cased in a double -
metal outer covering
that can be relied
upon t o provide
protection f r om
damp. The arrester
can be easily fitted
to an existing aerial
in a few minutes.

No ill-effects on
reception are likely
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This Gard lightning arrester will
give adequate protection during

thunderstorms

A useful "luxury" component
is the Bulgin de -luxe tone control

to be experienced when using
this gadget, as steps have been
taken to ensure that any capacity is
negligible, while it should respond
readily to any lightning discharge,
since we found that the gap broke
down at just over 2,000 volts A.C.
It forms an inexpensive insurance
against damage to a set during
thunderstorms.

BULGIN TONE CONTROL
APPARATUS: Dual tone control.
MAKERS: A. F. Bulgin & Co., Ltd.
PRICE: 7s. 6d.

WITH the object of obtaining
tonal balance to suit every ear,

A. F. Bulgin & Co., are now market-
ing a de -luxe Controlatone. It is
intended to be connected across the
output load on a receiver or, in cases
where more than one low -frequency
stage is employed, across the load of
the penultimate valve.

Designed for panel -mounting, the
unit, which consists of a small con-
denser, an air -cored choke and a
variable resistance, is enclosed in a
cylindrical bakelite case finished in
mottled green and measuring 11 in.
in diameter by 21 in. in length,
exclusive of terminals.

Two terminals are fixed at the end
and side respectively. A small
indicator dial-marked Deep,Normal
and High-- is included for fixing
behind the knob on the front of the
panel.

On test in a receiver, we found the
effect on the reproduction of speech
and music to be most marked.

With the unit set at
" Normal," no alter-
ation in the tone or
volume was noticed,
but on turning to
either the " Deep "
or High " settings,
the results were
apparent.

After listening to
an orchestral piece
with the unit set to
give a good bass
response, it was
found a great
advantage to be able
to turn to the
" High " setting for

speech, which had
the effect of re-
moving all " boomi.
ness " with little
reduction of signs.
strength.

A good and useful
component!
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The All
Pane
Designed by the

" Wireless Magazine"
Technical Staff

In these pages the " Wireless Magazine " Technical Staff describes the construction of a battery -
operated three-valver using efficient screened coils covering the short wavebands of from 12 to 84 metres
in addition to the normal broadcast wavelengths. Interest in short-wave listening is growing, and
with this set the battery user will have a reliable receiver covering all wavelengths between 12 and

2,000 metres. The set is cheap to build and gives especially good results

NOW that the short-wave That the short waves are of pro -
stations are comparatively gramme value and that they are
reliable and it is possible to extremely popular has been proved

obtain good entertaining programmes many times over, but in these days
from all over the world, a receiver when cost is of primary importance
that will tune down below 100 metres few home constructors can spare the
is a great advantage. money to build a separate short-wave

set, or even a simple short-wave
Short-wave Advantages converter.

The original thrill obtained when Last year in Amateur Wireless was
tuning -in far away medium -wave described a four -valve all -wave
stations is partially gone, for receiver using special coils, with
most efficient three- or four -valve internal switching, so that short-,
sets of modern design will tune in medium- and long - wave station3
some forty to eighty
stations without
difficulty.

A short-wave or
all -wave :et will help
to regain some of the
thrill of the early
days when, during
the early afternoon,
the whole family can
listen to programmes
from America, South
Africa, and even
Australia. When
normal broadcast
stations are not
transmitting any
programmes that
suit you, it is very
useful to be able to
go down to below
100 metres and take
your pick there.

could be tuned -in at will. The
amazing success of the receiver
embodying these coils Made it quite
obvious that all -wave receivers are
very popular amongst home con-
structors.

Improved Coils
These coils have been improved

and modified out of all recognition
and are supplied completely screened,
so they can be included in highly
efficient receivers, using valves with
high amplification factors

Realising that a

a
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CIRCUIT OF THE ALL -WAVE BATTERY THREE
The circuit is quite simple, yet has features that ensure satisfactory results.
A high frequency pentode is used in the high frequency stage followed by a

triode detector transformer coupled to the output pentode
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four -valve all -wave
set was no longer
necessary in view of
the improved com-
ponents, we decided
to try a three-valver
which would be as
simple to operate on
15 metres as it is on
1,500 metres. This
would enable the
family man to tune -
in American and
other long-distance
stations with almost
the same degree of
reliability, as he
would some of the
more -distant Euro-
pean stations.

With this end in
view, the All -wave
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LOW -FREQUENCY SIDE
This close-up photograph shows the
low -frequency side of the set. It will be
noticed that the fixed resistances are

suspended in the wiring

Battery Three was evolved. This is a
receiver using two multi -electrode
valves so that the performance is
more like that of a four- or five-valver
than that of a simple three-valver.

Selectivity and Sensitivity
There is no doubt that screened

pentodes used in conjunction with
highly efficient tuning coils account
for the exceptional selectivity and
the sensitivity of this simple receiver.

We have always been of the opinion
that in the hands of the home con-
structor a simple set will give more
satisfactory and consistent results,
for it is only the ardent experimenter
who can satisfactorily operate a
receiver that is a mass of control
knobs.

Coupling the Aerial
In this all -wave three we have the

aerial coupled to the special all -wave
coil through a .0003-microfarad pre-
set condenser or directly to the,
coil. On the medium waves the
selectivity is adequate when the
aerial is taken directly to the coil
(omitting the condenser), but on the
short waves, when the aerial is often
on the long side causing damping
and lack of oscillation, the aerial -
series condenser more than justifies
its inclusion.

The aerial coil is tuned by means
of a .0005-microfarad condenser,
which ensures a wide waveband
range and, as it is controlled by an

exceptionally smooth slow-
motion dial, no difficulty is
experienced in logging the
short-wave stations.

One of the new Cossor
screened pentodes is used
in the high -frequency stage
and this valve does give
very high stage gain-and
even below 20 metres
amplifies the incoming sig-
nal many times. No one
can really appreciate the
value of an efficient high -
frequency stage on the

short waves until they have actually
tried tuning in weak stations with a
screen -grid set after they have been
used to a straight two- or three-
valver. Not only is the volume
greater, but the receiver is more
steady in every way.

In the anode circuit of the high -
frequency pentode is an all -wave
choke which tunes between 12 and
2,000 metres, but as some readers
may feel inclined to put in any old
choke they may have beside them, to
prevent trouble, we have included a
second choke in series with it, which

is suitable for all wave-
lengths between 12 and
200 metres. The idea of
this extra choke is that
should the reader use an
ordinary broadcast choke,
the use of the additional
special short-wave choke
will ensure the receiver
operating satisfactorily on
the short waves.

TWO HIGH -FREQUENCY CHOKES
To make certain that the results are satisfactory
over all wavebands, two high -frequency chokes

ha, e been inclu led in the design

Primary Winding
A tuned -grid circuit

couples the high -frequency
and detector valves, but the
output from the high -
frequency valve is not fed
directly to the grid coil. In
both the aerial and grid
coils the input is fed into a
primary winding, and as
each wave -range on the
coil has its own primary the
efficiency is kept at an
extremely high level.

BACK VIEW OF THE ALL -WAVE BATTERY THREE
Here is the set, complete with valves and coil covers, ready for fitting into the cabinet.
The valves from left to right are the detector, output pentode, and high -frequency

pentode. The high frequency and detector valves are of the metallised type
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Many may wonder at the unusual
values of the grid condenser and grid
leak in the detector stage. After
exhaustive tests we found that a
.00005 -microfarad grid condenser was
superior to the conventional .0001-
microfarad or .0002-microfarad on
wavelengths below 150 metres and
as it did not affect the results on the
medium or long wavebands it was
obviously the best value to use.

Grid -leak Value
Similarly with the grid leak.

Although the 2-megohm leak origin-
ally used was satisfactory, by increas-
ing it to 5 megohms the reaction was
Considerably smoother.

Reaction is by the conventional
Reinartz method, but notice that the
moving plates of the reaction con-
denser are connected to earth, so
preventing any possible trace of
hand -capacity.

High Primary Inductance
A 1 : 3 low -frequency transformer

with a high primary inductance
couples the detector valve to the
pentode valve.

Very special care was taken in
choosing this low -frequency trans-
former, for this component can affect
both the reaction and quality. The
.25 megohm resistance across the
secondary helps to attenuate the top
notes and in conjunction with the
.01-microfarad condenser across the
loud -speaker acts as a tone corrector.

The 100,000 -ohm resistance in
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AN EFFICIENT DESIGN FOR ALL BATTERY USERS
The three separate windings on the all -wave coil can be seen in the centre. At the top is
the long -wave winding, in the centre the medium waves, and the short-wave windings

are at the bottom

series with the control grid of the
pentode prevents any unwanted
high -frequency currents reaching the
loud -speaker and so causing feed-
back. The use of adequate decoup-
ling and plenty of by-pass condensers
accounts for the exceptional stability
of this receiver, even down to the
minimum wavelengths to which the
coils will tune.

So much for the theoretical circuit.
Full constructional details are

given in these pages, as well as
numerous illustrations showing the
layout of the various components.
We would, however, remind our
readers that a full-size blueprint,

PLAN VIEW OF THE ALL -WAVE THREE
Used in conjunction with the half -scale wiring plan on page 560, readers should have
no difficulty in making a good constructional effort. There are no snags and the set

should be built up quite easily in an evening
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showing every wire numbered and
with the exact positions of the com-
ponents, is available.

If you use the coupon on the last
page of this issue by July 31, the
blueprint can be obtained for 6d.
post paid, instead of 1s. Address
your application to the " Wireless
Magazine " Blueprint Department,
58-61 Fetter Lane, London, E.C.4,
and ask for W.M.365.

Constructional Hints
Now a few hints on the construc-.

tion. The metal panel and the metal-
lised baseboard are held together by
means of wood screws along the base
and not by panel brackets. As the
receiver is almost bound to be fitted
in a wooden cabinet, our opinion is
that brackets are redundant. Both
of the tuning condensers are fitted
directly to the metal panel, but to
prevent noisy contacts the moving
plates are earthed separately.

On the extreme left of the panel is
the aerial pre-set condenser. Take
special care to isolate this from
the metal panel by means of the
ebonite bushes supplied, otherwise
there will be a dead short and you
will not hear any signals.

Preventing Noise
On the right of the panel is the

reaction condenser (.0005 -micro -
farad), and although the moving
plates of this are connected to earth,
instead of relying on the automatic
contacts between the spindle and the
panel we have separately earthed the
moving plates to prevent a noisy
background.

The on -off switch is fitted to a
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Half -scale Layout and Wiring Plan
CHECKED BY

A full-size blueprint can be obtained for
half price, that is 6d., post paid, if the
coupon to he found on the last page is
used before July 31. Ask for No. 365 and
address your application to the "Wireless
Magazine" Blueprint Department, 58-61

Fetter Lane, London, E.C.A.
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right-angle metal bracket, one half
of which is screwed to the baseboard
and the other half held firmly up
against the metal panel by means of a
locknut on the on -off switch.

An important control on the panel
is the wave -change switch, which has
four positions : S, for wavelengths
between 12 and 34 metres; S2 for
27 to 84 metres; and the usual
medium and long waves.

Self-cleaning Contacts
For readers living in a relay -station

area or who wish to tune in Fecamp,
we took special precautions to ensure
that the minimum medium -wave
wavelength was under 200 metres.

Switching on a four -range coil
might cause trouble if it were poorly
designed, but in a Lissen coil the
contacts are such that the make -and -
break action also cleans the contact
points, thus ensuring clean connec-
tions at all times.

Mounting the Coils
Both of the tuning coils are

mounted off the metallised baseboard
by means of a block of three-ply
wood. The idea of this is not to
isolate the coils from the baseboard,
but to raise the knob on the panel so
that the edge of the indicating plate
does not foul the table on to which
the receiver is placed,

Between the two coils is a connect -
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LAY01. T OF THE CONTROLS
The two main tuning dials are in the centre of the panel: the aerial -tuning condenser
is on the left and the grid -tuning on the right. From left to right the controls at the
bottom are the aerial -series condenser, wave -change switch, on -off switch and reaction

control

ing bush and a 1 -in. square hole
should be cut in the plywood strip
to allow the bush to rotate without
fouling.

The first valve is a Cossor high -
frequency pentode, type 210SPT,
which is fitted with a standard seven -
pin bases The second valve between
the grid -tuning condenser and the
coil nearest the panel is the detector,
a metallised 210Det. The final valve
is a 220HPT pentode which gives a
high output with very moderate
high-tension current.

COMPONENTS NEEDED FOR
BASEBOARD £ s. Gi.

1-Peto-Scott Metaplex 12 in. by
8 in. ... 1 6

CHOKES, HIGH -FREQUENCY
1-Eddystone, type 505... ... 4 6
1-Eddystone, type 948... ... 2 9
1-Wearite screened, type HF?

(or Bulgin, Goltone) ... 3 6
COILS

2-Lissen all -wave screened, type
5386 ... 1 14 6

CONDENSERS, FIXED
3-T.C.C., type 34, values :

.00005- (2), .01-microfarad
(or Dubilier, Telsen) ... 5 6

3-T.C.C., type 50, values :
.1-, 1-microfarad (2) (or
Dubilier, T.M.C. Hydra) ... 6 10

CONDENSERS, VARIABLE
2-J.B. .0005-microfarad, type

Popular Log ... ... 15 0
1-Polar .0005-microfarad, type

Compax (or Lissen, Graham
Farish) . 2 6

1-Polar .0003-microfarad, type
Compax (or Lissen, Graham
Farish) 2 6

HOLDERS, VALVE
2-Benjamin live -pin (or W.B.,

Telsen) 1 8
1-Benjamin seven -pin (or W.B.,

Telsen) ... 2 0
PANEL

1-Peto-Scott aluminium 12 in.
by 7 M. ... 3 6

PLUGS, TERMINALS, "ETC.
5-Belling Lee wander plugs,

marked: HT+ 1, HT+ 2,
HT-, GB-, GB+ (or Clix,

2-Belling Lee wander plugs,
- marked : LT+, LT- (or

Clix, Eelex)

1 0

4

THE ALL -WAVE BATTERY THREE
s. el.

6-Belling Lee terminals, type M,
marked : Aerial 1, Aerial 2,
Earth, LS-, LS+ (or Clix,

RESISTANCES, FIXED
6-B.A.T., values : 1,000-, 2,500-,

6,000-, 100,000 -ohm, 250,000-,
5-megohm (or Erie, Lissen)...

SUNDRIES
2-Ebonite strips 3 in. by 1% in.,

say
1 -1 -in. metal mounting bracket,

1 10

5 3

6

2
3 -ply wood 71/4 in. by 3 in., say 2
Round tinned copper wire No. 20

gauge, for connecting, say ... 6
Oiled sleeving, say ... 9
4 yd. thin flex, say ... 4

SWITCH
1-Bulgin rotary on -off, type S91 1 9

TRANSFORMER, LOW -FREQUENCY
1-Slektun ratio 1 : 3, type

unshro uded (or Lissen, Telsen) 5 6

ACCESSORIES
BATTERIES

1-Ever Ready 120 -volt high-
tension, type Winner ... 11 0

1-Ever Ready 9 -volt grid -bias,
type Winner ... 1 0

1-Smith's 2 -volt accumulator,
type 2RGN7 ... 10 6

CABINET
1-Peto-Scott, type EN3 ... 15 0

LOUD -SPEAKER
1-Blue Spot Star, cabinet model 4 18 6

VALVES
1-Cossor 210SPT (met.) 15 6
1-Cossor 210Det. (met.) ... 7 0
1-Cossor 220HPT 16 6

The prices mentioned are those for the parts use.1 in the original set; the prices of alternatives
as indicated in the brackets may Gs either higher or loner.
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A double -capacity high-tension
battery of 120 volts is ample to ensure
good quality and sensitivity. There
are three high-tension tappings
H.T. negative; H.T. ± 1, plugged
into the 60- or 70 -volt tapping; and
H.T. + 2, plugged into the 120- or
150 -volt tapping (if you have a
battery with a high voltage). G.B.-1
should be plugged into approxi-
mately 6 volts when using the Cossor
220HPT pentode.

Getting Correct Voltages
The high tension to the detector

valve is brought down to the correct
value by means of the fixed resis-
tances in the anode circuit of this.
valve The same remarks apply to the
auxiliary grid of the pentode.

In order to make quite sure that
the voltage applied to its grid is
lower than that applied to the anode
a resistance of 2,500 ohms must be
connected in series with the auxiliary
grid of the pentode.

Operation is simplicity itself. On
medium and long waves the aerial
pre-set condenser should be adjusted
to give the required degree of selec-
tivity. Volume is adjusted by the
reaction condenser and if the tuning
condensers are kept more or less in
step stations will be received at every
two or three degrees around the dial.

Tuning for Short -wavers
On the short wavelengths-that is,,

with the switch turned to either S, or
S2-great care must be taken in
manipulating the tuning dials.

The pre-set condenser in series
with the aerial should be adjusted so

Continued on page 571
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H.M.V. photo
A. Groom -Johnson, creator of " Soft Lights and Sweet
Music," with his vocalist, Elizabeth Welch, admiring
the new H.M.V. Super -het Four -forty. One of their

records is reviewed by Chopstick this month

QUITE the star production of the
month is Richard Strauss's tone
poem, Don Quixote, recorded by the
Berlin State Opera Orchestra, with

the composer conducting and with Georg
Kniestadt, solo violinist; Kari Reitz, viola;
and Enrico Mainardi, 'cello. This is on
Decca Polydor records LY6087-6091,
costing 3s. 6d. each.

It is a lovely work, exquisitely rendered.
This is, of course, for the connoisseur and
something to add proudly to a collection of
only the best orchestral records.

A nice group of Parlophones. First, a 12 -in. piano
record, with Rachmaninoff's Prelude in G Minor, next
in popularity to the hackneyed C sharp minor, and an
arrangement by Liszt of a waltz
from Gounod's Faust. Both are
played by Eileen Joyce, whose
playing has won my admiration
(E11252, 4s.).

Next (R1832, 2s. 6d.), two
sketches written by Geof-

frey Clayton, an old personal
friend, of whom I have lost sight
for some years now. One is
called a Record Broadcast and
the other The Super -het. I think
both will appeal to you. Excel-
lent satire.

Lighter still, two piano selec-
tions played really remarkably
by Patricia Rossborough. Did
You Ever See a Dream Walking ?
When You Were the Girl on the
Scooter, and other ditties appear
on this disc. A clever piece of
playing (Parlophone R1749,
2s. 6d.).

If you want another Tauber

Parlophone photo
ossborough, the famous syncopated

ho you often hear over the air, has
orded a medley for Parlophone

Patricia R
pianist, w

rec
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record with orchestra, I sincerely recommend
The Night and one called Ideale. Both are sung
in German. The first is by Rubinstein and the
second by Tosti. Tauber at his best!

M.V. C2668, 4s., is quite a pleasant
affair, especially to Irishmen. It is

called Danny Malone-Medley. He, of course,
is the " meddler," and such popularities as the
Kerry Dance, Off to Philadelphia, and My
Auld Irish Mother fill two sides of an enter-
taining disc. He sings sympathetically, with a
nice Irish inflection, in tune, and with good
diction. What more ?

Changing the thought entirely, I recom-
mend H.M.V. C2662, on which Browning

(Cikoosib

Your Loads
New Record Releases Critically Reviewed

By WHITAKER-WILSON

Mummery sings On With the Motley and Your Tiny
Hand is Frozen, one from Pagliacci, the other from La
Boheme. A nice voice, not too " tenory," yet with a
musical quality. Very expressive rendering of both arias.

H.M.V. C2664 is a record by
Miliza Korjus. One side is
Proch's Variations and the other
Strauss's Voices of Spring.
Accompanying her is the Berlin
State Opera Orchestra, so there
is not much the matter with it.
A fine rhythm characterises the
entire rendering. Korjus is fine
in the Strauss.

Going a little higher in the
matter of price-and certainly
no lower in that of quality-you
should aspire to H.M.V. DB2131,
6s., where Tito Schipa, tenor,
sings Plaisir d' Amour and 0 del
Mio Amato Ben. I am greatly
impressed with both sides.

The B.B.C. Symphony Or-
chestra plays Beethoven's Corio-
lanus overture, under Dr. Boult,
on H.M.V. DB2101. If you have
heard it broadcast by the same
means, you may be glad to have
this. It is a faithful representa-



tion in permanent form of what I, personally, have
heard them do many times on the air and in Queen's
Hall. A very good record.

H.M.V. DB4412 attracts me considerably. Maria
Ivogiin, whom I have not heard before to my knowledge,
sings two arias in German with the Berlin Orchestra
accompanying her. A lovely voice and the music by
Johann Strauss. Do ask to hear this. I think you will
love it. I do !

I am quite interested in a record called Let's go to
Germany. It is a practical travel talk in German, with
an introduction in English by Hermann Winter. Very
valuable if you are going to Germany. An excellent
lesson in pronunciation.

Acouple of Deccas of interest. (F3961, ls. 6d.), is a
Grenadier Guards record

-Drink to Me Only and a Savoy
Hunting Medley; F3982 is
Tommy Handley doing that
entertaining Silly Girl and Coom
Pretty One, which I think Leslie
Sarony wrote. It is excellent.

Columbia (DX580, 4s.) and
the B.B.C. Wireless Military
Band between them make an
excellent job of the Oberon over-
ture of Weber, arranged by Dan
Godfrey. It comes out amaz-
ingly well. This is one of the
best military bands in England.

Some other Columbia records
of an attractive nature are The
Blue Danube waltz (DB1375,
2s. 6d.), played by the Orchestre
Raymonde; Harold Williams
sings Farming and other songs
from the fair on DB1376; and
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H.M.V. Photos
You have all heard the story of
Danny Malone's rise to star rank
by his H.M.V. recordings. He has
made a medley which is reviewed
here. (Left) The famous Italian
tenor, Tito Schipa, has just made
another red label disc for H.M.V.

Albert Sandler playing For Love
of You on DB1378.

Norman Long-well up to
scratch-in Marrers and the
immortal I've Brought You Some
Narcissus, Cis, too should be
heard.

Additional Records Reviewed
By CHOPSTICK

LIGHT SELECTION
*Wonder Bar-Film Songs

Selection, The Bohemians, 4s.,
COL DX583.

This record will help to conjure
up memories of that famous
musical show, Wonder Bar, which
has now been adapted for the
films. The show is full of delight-
ful tunes and the Bohemians know
how to get the best from them.
Do you need reminding of the big
hits? Here are some; " Eliza-
beth," " Goin' to Heaven on a
Mule," " Don't Say Goodnight,"
" Why Do I Dream Those
Dreams " and, of course " Wonder
Bar." A good twelve-incher this!

LIGHT SONGS
*Carlyle Cousins Medley,

Carlyle Cousins, is. 6d.
DECCA F3978

A fine medley of syncopated
choruses by that famous broad-
casting trio, which brought the
house down at Radiolympia last
year. They are accompanied
here by Quaglino's Quartet. This
is syncopated singing at its best
and will appeal to everyone.
Some of the best numbers in the
medley are : " California Here
We Come," " I'll See you in the
Morning," " Sentimental Gentle-
man from Georgia," " I Can't
Give You Anything But Love,"

CC

and, of course, that number that
is invariably included in every
medley, " Dinah."

(a) I've Found a New Baby,
(I) Put On Your Old Grey
Bonnet, The Mills Brothers,
as. 6d. BRUNS 1761

Marvellous fellows these Mills
Brothers ! I hope you listened to
their " human orchestral " broad-
casts. This disc gives you the
Mills Brothers at their usual high
standard. That is the only
comment necessary !
Soft Lights and Sweet Music,"
Elizabeth Welch, 25. 6d.

H.M.V. B8172
This is parts three and four in

the series H.M.V. are issuing of
Austen Groom -Johnson's broad-
cast series " Soft Lights and
Sweet Music." Real soothing
music admittedly, but perhaps on
the too -dreamy side. Here are
the contents ; "Getting Sentiment-
al Over You," " Japanese Sand-
man," "Goodnight, Sweetheart,"
"Lazy Day," and "Sweet Sue."

DANCE MUSIC
*(a) Because It's Love (f.), (b)

Little Dutch Mill (f.), B.B.C.
Dance Orchestra, 25. 6d.

COL CB751
A really outstanding B.B.0

dance band disc. In (b) they

have really excelled themselves.
I believe that the tune itself is
the best we have had this year.
The B.B.C. people have com-
bined a real delicate orchestration
with a splendid piano solo by
Bert Read and vocal by Les Allen
to make their greatest recording
success yet.

*(a) Goodnight, Lovely Little
Lady, (f.), (b) Lonely Feet,
(f.), Jack Jackson and his
Orchestra, as. 6d.

H.M.V. B6489
I look forward every month to

these H.M.V.-Jackson recordings,
There are always fine tuneful
numbers, well recorded and ideal
for dancing. (a), from the
film, Three Sisters, is good, but
the record is worth half-a-crown
for (b), from the film, We're
Not Dressing. This has the best
vocal trio I have come across
recently.

(a) Indiana (f.), (b) 01' Man
River, (f.), Casa Loma Orches-
tra, as. 6d. BRUNS 1755

(a) is typical Casa Loma. The
high spot is some fine solo work
by the clarinet, tenor saxophone
and trumpet players. You should
hear this-an example of how to
get the most out of dance rhythm.
(b) is a super hotted up con-
coction of " 01' Man River "-
from the Show Boat. Here, I
suppose, we come up against the
question of whether tunes like
this should be adapted for jazz.
My verdict is this : (b) is a

triumph of arrangement and a
jolly good entertainment.

*(a) Love's Serenade (slow f.),

Mills Blue Rhythm Band,
(b) It Should Be You (f.),

Henry Allen, Jnr., and His
Orchestra, as. 6d.

H.M.V. B6487
Love serenading to me sounds

more like a funeral march with a
strong rhythmic accompaniment
in which the piano plays a very
important part. (b) is nothing
more or less than a series of hot
instrumental solos with a fine
swinging rhythm. Allen, with
his trumpet, is the star performer.
He does blow !

(a) Repeal the Blues (f.), (b) Easy
Come, Easy Go, (f.), Johnny
Green and His Orchestra,
20. 6d. BRUNS 1757

Following the batch of Columbia
recordings of piano solos by John
W. Green, Brunswick gives us a
disc of two popular hits played by
Green's own American band. It
is a splendid disc admittedly,
but the real bright spot of both
sides is a fine vocal by a " real
cute " lady. Gee, she can croon !

(a) True (f.), Swaller Tail Coat,
(quickstep), Roy Fox and
His Band, is. 6d.

DECCA F3987
This is Roy Fox at his best.

(a) is one of his quiet tuneful
numbers and (b)-not noisy-a
jolly hot quickstep with brilliant
team playing by the band.
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My Impressions th
"Two H.F." Portable

Last month we published full constructional details of the "Two
H.F." Portable-a self-contained set having two variable -mu high -
frequency stages, detector and a twin -pentode output stage. This set
has aroused much attention among readers, and here we present
an independent test report which, besides giving many useful operating
hints, will give you an idea of the outstanding quality and sensitivity
given by this set. May we remind readers that a full-size blueprint

of the "Two H.F." Portable can be obtained for Is., post paid.

WHEN I was given the
Two H.F." Portable to
test I was told that it was

the outcome of many weeks experi-
mental work. My reply to this is
that the time has certainly not been
wasted, for it is an excel-
lent set. I was privileged
to have it only for one
evening, but that was
quite long.enough to prove
its worth.

The first point that struck
me was the strength and
quality obtained from the
local station. The output
resembled that of the aver-
age mains set and the
quality on the little built-in
moving -coil loud -speaker
was excellent-a pleasant
surprise if you are used
to the average " portable
quality."

This output was not
confined to the local. Most
of the principal Continental

stations were brought in at
" uncomfortable " room strength,
many without the use of reaction.

As in all portables, the directional
properties of the frame were very
noticeable, but as the cabinet is

CHASSIS -BUILT FOR EFFICIENCY
The set is built up on a metal chassis to ensure stability as well
as to give a neat appearance. As you can see, the layout is

particularly clean
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provided with a small turntable
this feature caused very little trouble,
and often enabled me to bring a
poor station up to full loud -speaker
strength.

It was also useful from the point
of view of selectivity, as unwanted
transmissions could generally be

ATTRACTIVE EXTERNAL
APPEARANCE

The four controls are grouped close
together on the front of the neat oak
cabinet. The set is self-contained with a

moving -coil loud -speaker

eliminated from the programme to
which we were listening by rotating
the set.

Good Selectivity
Apart from the directional proper-

ties of the frame, however, the
tuning of the set seems quite selec-
tive. This is not surprising con-
sidering there are three tuning
circuits.

The sensitivity is of a high order
and can be varied considerably by

means of the screen voltage
applied to the high -fre-
quency pentode.

Generally speaking, it is
best to work with about 60
to 70 volts on the screen,
although to obtain the
maximum sensitivity it is
possible to put this up to
the full 120 volts without
introducing serious instab-
ility.

In the latter case, how-
ever, the current taken by
the high -frequency valves is
high and would result in
the high-tension battery
having a short life.

The single -knob tuning
control is of great advant-
age when searching for



stations, although adjustment of
the frame -aerial trimmer is usually
necessary to bring the signals up to
full strength. On the set I handled,
the trimmer capacity had to be
gradually increased with increasing
wavelength.

The other three controls are the
variable -mu volume control, reaction
control, and the wave -change switch.
The latter has a positive snap
action and is remarkably free from
noise.

Forty-five Certainties
During an hour and a half in the

evening I was able to identify
forty-five stations, thirty-four of
which were on the medium wave-
band. I listened to Hamburg quite
clear of the London Regional and
Strasbourg with only a faint back-
ground. Frankfurt was also well
received clear of London National,

SIMPLICITY THE KEYNOTE
This back view of the portable shows
very clearly the neat arrangement of the
set chassis and batteries in the cabinet
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STATIONS HEARD ON THE "TWO H.F." PORTABLE
MEDIUM WAVES

Station
Dial

Reading Station
Dial

Reading
Fdcamp 9 Munich ... ... 59
Gleiwitz 16 Rome ... 63
Lille 17 Paris ... 664
Frankfurt 19 North Regional ... 71

Morayska-Ostrava 204 Prague ... 73
London National 214- Brussels ... 75
Mad rid ... .  23 Vienna ...  90
Scottish National 284 Miihlacker 914
Heilsberg  .. 294 Athlone ... 924
Breslau ... .. 314 Beromunster 95
West Regional  334 Budapest ... 98
Poste Parisien  35 LONG WAVES
Brno ... 37 Croydon ... 12

Hamburg 384 Moscow ... 15

Radio Toulouse   39 Kalundborg  36
London Regional 414 Luxembourg 39
Strasbourg . 44 Unidentified 43
Berlin Funkstunde . 48 Motala 46
Scottish Regional   504 Eiffel Tower ... 51

Leipzig ..  53 Daventry National ...  55
Toulouse ... ... 54 KOnigswusterhausen 59
Midland Regional 55 Radio Paris 674
Marseilles  574 Huizen . 85

a remarkable feat of selectivity for
a portable set.

I was surprised to receive the
Madrid station on 274 metres, as
this has only a power of 2 kilowatts
and is a poor station in my part of
the world. Such stations as Bero-
munster, Vienna, Rome, Poste Paris-
ien and Fecamp, etc., provided
excellent programmes and were
obtained at full loud -speaker strength
without the use of reaction.

On the long waves all the usual
programmes were obtained with the
exception of Oslo, which, for some
unaccountable reason, I could not
find anywhere-of course, it may
not have been transmitting,

Just before breakfast on the
following morning I switched the
set on again to see what the daylight
range was like, and succeeded in

getting eight programmes.
The whole of the tests were carried

out in or near Leigh -on -Sea, Essex.
During one afternoon the set under-
went critical examination at my local
tennis club. As you can see by the
photograph reproduced in these
pages, some of the players forsook
tennis for a while to listen to the
radio.

Frame -aerial Tip
Just one point. During daylight,

when distant foreigners are wanted,
do not forget to take advantage of the
directional properties of the frame
aerial. It will make all the difference
between good and indifferent results.

I have no hesitation in recom-
mending you to build the portable-
I shall certainly do so myself when
I have a little time to spare. S. 0.M.

LIST OF PARTS NEEDED FOR THE "TWO H.F." PORTABLE
CHASSIS £ s. d. PLUGS, TERMINALS, ETC. £ s. d. Ebonite rod, % in. diam., 4% in. £ s. d.

1-Peto Scott aluminium, 12 in. by
6% in. by 3 in., complete with
screens .. 8

6-Belling-Lee wander plugs,
marked : H.T.+1, H.T.± 2,
H.T.-, G.B.-1, G.B.-2,

long, say
1-Bulgin knob, type K14
Aluminium bracket for mounting

3

CHOKE, HIGH -FREQUENCY G.B.+ (or Clix, Eelex)... 1 0 trimming condenser, say ... 3
1-Varley screened, type 13P26 (or

Bulgin, Telsen)
COILS

2-Belling-Lee spade terminals,
marked; L.T.+, L.T.- (or Clix
Eelex) 4

SWITCHES
3-Bulgin on -off toggle, type S80B,

with 6 in. length of 5(32 in. rod
2-Telsen matched screened, type 6-Belling-Lee sockets and plugs, and K14 knob ... 5 9}

0 type 1077, marked : red (3), TRANSFORMER, LOW -FREQUENCY
CONDENSERS, FIXED black (3) (or Clix, Eelex) 2 6 1-Wearite, type PPA ... 13 6

7-T.M.C. Hydra, type tubular,values:
.0003-, .001-, .005-, .05- RESISTANCES, FIXED ACCESSORIES,0002-,

microfarad (3) (or Erie)
1-T.M.C. Hydra 1-microfarad,

5 3 5-Claude Lyons, values: 30,000.-
100,000-(2), 250,000 -ohm, 2

BATTERIES
1-Ever Ready 120 -volt high-

type 25 (or Dubilier, T.C.C.) ...
CONDENSERS, VARIABLE

2 3 megohm (or Erie, Siemen-
Schukert) 4 4

tension, type Portable 18 ...
1-Ever Ready 9 -volt grid -bias,

15 0

1-British Radiophone .0005-
microf arad three -gang, type 604,
with slow motion drive type 803 1

1-Lissen .0005-microfarad, type
6 6

RESISTANCE, VARIABLE
1-British Radiophone 50,000 -ohm,

with 3 -point switch, type 481 6 0

type Winner ...
1-C.A.V. 2 -volt accumulator,

type 2VN11/1 ...
CABINET

1 0

14 0

LN5103 (or Telsen, Graham
Farish) 2 6

SUNDRIES
2 ft. screened sleeving, say 6

1-Kebtex, type BWD
LOUD -SPEAKER

1 12 6

1-Polar .0001-microfarad, type Round tinned copper wire, No. 20 1-Rola permanent -magnet, type
Compax (or Lissen) ... 2 6 gauge, say ... 6 FR5PM70 1 9 6

HOLDERS, VALVE Oiled sleeving, say ... 9 VALVES
1-Clix four -pin, type chassis 5 yd. thin flex, say 5 2-Marconi VP21 (or Osram) 1 11 0

mounting 8 14 yd. Litz wire, 27/42, say ... 3 9 1-Cossor 210 Det (or Mullard
3-Clix, seven -pin, type chassis 2 oz. D.S.C. wire, No. 28, say ... 1 0 7 0

mounting 3 0 1-J.B. gang coupler, type 2003 ... 9 - 1-Marconi IP21 (or Osram) ... 1 2 6

The prices mentioned are those for the parts used in the original set; the prices of alternatives as indicated in the brackets may be either higher or lower
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All the Latest

in Car Radio
Reviewed by the

"WM:" Technical Staff

1,000,000 sets a
EASILY DETACHABLE FOR REPAIRS year.

The Motorola set chassis is so arranged that in the event of a breakdown The favour -
it can easily be removed from its metal container and repaired able Americanor replaced without ony trouble

DURING the past year or so
we have tried to form some
ideas on what would be the

ultimate end of car radio. Would
it become universal and even fitted
by car manufacturers, or would it
die the slow death of so many new
ideas ? So far we have failed to
find any definite facts upon which
to base a conclusion.

Coming into Favour
The radio exhibition last year saw

the first serious attempt by set
manufacturers to popularise the
car radio type of receiver.

What has been the result so far ?
Until the last month or so sales have
been so very slow that we thought
that car radio was a thing of the past.
Just recently, however, with the
better weather and the introduction
of some really good sets, there has
been a decided reaction in favour
of radio in cars.

Not so Easy !
In the past, many manufacturers

came to the conclusion that selling
car radios was an easy thing, and
a quick way of making a good profit.
Consequently, instead of designing
sets with special components to
stand vibration, heat and the general
rough and tumble of motor -car
travelling, they used standard types.

Instead of the general public
rushing in as anticipated, there was
considerable apathy to buy receivers
which were an obvious compromise
and sounded like the portable
receivers of the early days.

Even then some of the manu-
facturers wondered why it was that
the sales in America exceeded

conditions were
not borne in mind. Over there
everything is in favour of car radio.
Cars are much larger so that the
space beneath the facia board houses
quite a large receiving unit.

Long distance freight vans and
passenger coaches, which make
journeys of 3,000 miles or so, are
equipped with loud -speakers and
headphones. Americans have realised
that radio at night helps to keep
sleepy drivers awake, while on this

NOT A SPEEDOMETER
This is the Motorola remote control unit
which fits on the steering column of a car.
It is indirectly illuminated to prevent dazzle

side of the Atlantic the powers that
be shivered in their shoes at the very
idea.

American car drivers are accus-
tomed to make long journeys across
the continent so that a radio is
almost indispensable.

Companies are being formed in
U.S.A. with the sole idea of making
car sets for cars and not modifying
standard sets.

Consequently these advantages
backed by a good sales drive are
bringing a large reward.
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These points having been realised
by British set makers, we now have
real car -radio sets actually available.

In spite of the Government refus-
ing to make any definite statement
as to whether or not they will ban
radio in cars, the man in the street
is beginning to realise that there is
something in car -radio after all.

Snags Overcome
Most of the snags have been over-

come. Quality is good, range almost
as good as the home set, fading
negligible, and there is no ignition
interference.

There are four firms in the fore-
front with car -radios through sheer
merit and attention to detail. They
are Motorola, Philco, Lissen, and
Majestic.

These four firms are in a position
to supply receivers that are equal
to the finest in the world. Motorola
have concentrated on car -radio and
nothing else. They were quick to
realise that with a new toy the car -
radio owner would be very critical
about performance, and would com-
pare it with the family set.

So Motorola decided that not-
withstanding the poor aerial, vibra-
tion, temperature, power supply
problems, and ignition interference,
their car -radio set would be as good
or even better than the average
home receiver.

Self-contained Outfit
A few words about these Motorola

sets. The Dual-" 6 " model is a
single unit receiver complete in
itself, as the radio -receiver chassis,
loud -speaker, power pack and noise -
filter system are all in one metal
container.

The remote control is fitted to the
steering column, and can be supplied
with liners to fit any diameter steering
column.



This is one of the few controls we
have tried with the aeroplane type
of indirectly illuminated dial. In
appearance it looks very similar
to a speedometer except that it has
three control knobs. Here again
we were surprised to find that in
addition to the usual tuner and
volume control knobs there was a
tone control.

Locking the Set !
The knobs cannot be removed, so

there is no possibility of any of them
working loose through vibration.
The receiver can be put out of
action and locked by means of a Yale
type of lock and key. In addition to
the spark suppressor resistances
fitted in the engine, the radio
receiver is fitted with a special
noise -filter system built into the
receiver as an integral part.

This removes all traces of back-
ground noise and reduces the
number of external wires very
considerably.

We noticed that the set could be
removed from its metal container
in a matter of seconds ; all connec-
tions being made by sockets. When
the receiver is slid into the container
special pins make contact with the
sockets.

Easily Repaired
In the unlikely event of a break-

down it can be removed and a new
chassis put in its place in a very
short space of time.

The Motorola receivers are all
super-hets and designed to give
6 -kilocycle selectivity, which is con-
siderably better than can be claimed
for the average home set. A
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vibrator converter running off a 6 -
or 12 -volt accumulator gives an out-
put of 220 volts and is enough to
ensure excellent quality.

As car radio would be almost
useless without automatic volume
control, this point has been given
special attention. Their success
can be judged from the performance,
for bridges, cuttings between hills,
and shielding from large towns make
no appreciable difference to the
volume or quality.

All components used
have been designed to with-
stand a rise in temperature
up to 244) degrees, a point
not likely to be reached in
normal conditions.

The Dual Model " 6 " is
intended to be fixed beneath
the facia board, but in
cars where this is not possi-
ble the Twin 8 can be used
instead. This can be fitted
under the running board,
beneath the back seats, or
to the dashboard above the
engine.

The Twin 8 is really the
last word in receivers for
car use, and will bring in
fifty to sixty stations under the worst
conditions.

Some idea of the automatic -
volume -control efficiency can be
obtained from figures supplied by
the makers. They claim that the
volume output is uniform with a
signal input varying between 4 and
500,000 microvolts.

The price of the Twin 8 is
£26 5s., and the Dual 6 £18 18s.

Now for Philco. Philco decided
that if car radio is to become uni-

HOW THE PHILCO TRANSITONE SET IS CONTROLLED
Here you see the radio control unit of the facia panel of the Hon. Peter Aitken's touring
Fraser -Nash car. The Philco set and loud -speaker are fitted underneath the facia

panel. The outfit does not take up much room
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versally used in this country the
prices must be comparable with those
of the family set.

As a step in the right direction
they reduced the price of the Transi-
tone Model 10-brought out last
year-from £33 12s. to £16 16s., and
at the same time improved it out of
all recognition.

This new model embodies full
automatic volume control and four -
point tone control. The whole unit

COVEP
N UT$

BRAIDED
LEAD
NUT

OIL
MOLE

GENERATOR AND FILTER UNIT
The generator and filter unit of the Motorola car -radio

set fits on to the dashboard of the car

is housed in a metal container less
than 12 in. square. As it is fixed
by only three bolts, installation is a
very speedy matter.

A special Philco vibrator con-
verter runs from the car accumulator
and supplies the required high- and
low-tension voltages so that the
receiver is on a par with a mains -
driven set.

Last Word in Efficiency
Their six -valve super -het circuit

is the last word in efficiency. Back-
ground noises are kept down to a
low level, while Continental stations
can be tuned in with the car travelling
at high speed. A point that we
noticed was that the control knobs
could be used without difficulty
when wearing thick motoring gloves.

The quality, with an output in the
region of 2,500 milliwatts, bears
comparison with the best home
receiver.

Lissen's,who introduced their first
car -radio receiver at the last radio
exhibition, have now brought their
one model right up to date to include
all of the latest ideas developed
during the past few months.

Actually they have two models,
but both fundamentally the same.
One is for 12 -volt and the other for
6 -volt systems. The first model is
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LISSEN CAR -RADIO CONTROL
This Lissen car -radio outfit is unique in that the
switching on the set is controlled by electrical relays

from the remote control unit

type 26006, and the second type
26001, and both cost 16 16s.

The circuit is a complete departure
from the more popular American
practice of using multi -valve super -

het receivers.

Straight-Not Super -het
Lissen's are firmly convinced that

super-hets mean background noise,
so they have pinned their faith to the
reliable three -stage high -frequency
amplifier followed by diode
detection and intermediate
low -frequency stage with a
special class -B output.

Dual -range iron -core coils
are used having a tuning range
of between 200 and 520
metres on the medium waves
and 830 to 2,100 metres on
the long. The whole re-
ceiver is housed inside a
watertight container with an
easily removable cover.

Illuminated Controls
All operating is done from

the steering column. The
remote -control unit includes
tuner, volume and wave -
range controls, as well as the
master on -off switch. Both
wave -range tuning scales are
illuminated-the medium waves in
red and the long waves in green.

A loud -speaker of the moving -coil
type is supplied in a " poke -proof "
case, which can be fitted to the under-
side of the facia board or to any
other convenient part.

Ample volume is obtainable from
all but the very distant stations, and
on the locals an output of 2,500
milliwatts is given.

A point, with which we were
impressed, was the method of
switching. Instead of the usual
Bowden wire arrangement, Lissen's
use a particularly effective electrical
relay system.

Yet another system is
favoured by the Majestic
Co., who have produced a
six -valve super -het receiver
with full automatic volume
control, tone correction,
and provision for an addi-
tional loud -speaker. The
loud -speaker and receiver
are both housed in the same
case, which is fitted with
brackets so that it can be
screwed to the underside
of the facia board. This
system does enable the
receiver to be installed in

quick time.
An aeroplane type of dial, fitted

to the steering column, is illuminated
and harmonises with the remainder
of the facia board.

Remote control is provided for
tuning, volume and master switch-
ing. The receiver, when switched
off, can be locked with a Yale -type
lock and key. This Majestic set
costs £21.

After weighing up all of the

INTERIOR OF THE LISSEN CAR -RADIO
The Lissen car -radio set is contained in a strong metal
case which fits under the back seats of the car, or, in

fact, in any convenient place

evidence it does
seem as if the
British manufac-
turers are making a
valiant and success-
ful attempt to popu-
larise radio in cars.

We do feel that
a word from the
Government on the
legal position would
do a lot to put car
radio either on or
off the wireless map.

As most of the
resistance manufac-
turers are now in a
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position to supply the special noise
suppressor resistances for fitting in
series with the sparking plugs, the
last snag in car -radio is overcome.
These manufacturers have conducted
tests on the best value of resistance
to be used, and it is a simple matter
to get maximum noise suppression
without affecting engine performance..

Dubilier, Erie, and other resist-
ance manufacturers can supply the
home constructor with a deal of
information on the best value
resistance to use with different cars.

For the Constructor
The home constructor should

remember that car radio receivers are
not difficult to make. In fact with a
little care quite effective four -valve
receivers can be made at home which
will give good results, and cost of
construction is comparatively cheap.

We have experimented with a
constructor four -valve receiver using
a tuned aerial stage and an untuned
grid stage ; it gave excellent results
on the more powerful stations. The
size of the cabinet was kept down to
approximately 9 in. square, and by
using a metal chassis and Catkin
valves the receiver was almost
unbreakable.

Midget Components
Certain manufacturers are in a

position to supply midget tuning
condensers and midget dual -range
coils, so there is no reason for the
home constructor not building, say,
a super -het with single dial control.
The necessary power supply can be
obtained from the car accumulator,
via a rotary or vibrator converter
which gives an output of between
200 or 300 volts at 50 milliamperes..

The car chassis is used as an
earth connection, while Harbro
coloured cable can be tacked around
the car roof for an aerial.

" STRAIGHT " CAR -RADIO OUTFIT
The Lissen car -radio set is the only British set that does not use a
super -het circuit. Three high frequency stages are used in a

straight circuit
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SHIELDED

UNIVERSAL

FOUR WAVE
RANGE COIL

(L.N. 5386)

PRICE

11/3
EACH

(COIL WITH COVER REMOVED)

EXCLUSIVELY SPECIFIED

for the W. M
ALLIWAVE 3
12-2,100 metres without coil changing

1st Range - - 12-34 metres
2nd Range - - 27-84 metres
3rd 12. -mg - 2 0 0-5 5 5 metres

4th Range - 900-2100 metres

COMPLETE with self-contained switch,
knot, coupler, extension switch rod, and
aluminium cover

LISSEN COMPONENTS ALSO SPECIFIED
for the "Two H.F. Portable" and the "Six
Guinea A.C./D.C. 3." For the former one
.0005 Mfd. Variable Condenser (L.N. 5103)
price 2/6 and for the latter 4 Fixed Con-
densers (Mica), price 2/6 and x Valve Holder
(L.N. 739), price 1/3, are recommended.

Send a Postcard for literature describing all
Lissen products.

LISSEN LTD., Lissenium Works, Worple
Road, Is'eworth, Middlesex.
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CLIX
4 - PIN
5 - PIN
7 - PIN

Chassis Mounting
VALVEHOLDERS

Specified for the
"` W.M.' RADIOGRAM SUPER "

and invariably specified where-
ver the modern chassis method
of construction is used.

4 -Pin 8d.
5 -Pin 9d.
7 -Pin li-
CL I X. The
valve holders
that give perfect
full surface con-
tact with ANY
type of valve
pin.

7 -I ai

Write Joe e escriplive
Folder "B"

L ECTRO-LI NX LTD.
79a Rochester Row, LONDON, S.W.1

" We' e Fluxite and Solder, the reliable psi ;

Famous for Solderine, known everywhere'
The Music WAS perfect t It something went wrong!
WE came to the rescue hence laughter and song I"

See that Fluxite and Solder are
always by you-in the house-garage
-workshop-anywhere where sim-
ple, speedy soldering is needed.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING
All Ironmongers sell Fluxite in tins: 9d., Sd.,
Is, 44., and Is. Sd. Ask to see the FLUXITE
POCKET SOLDERING SET-complete with full
instructions -7s. Ild. Ask also for our leaflet on

HARDENING STEEL with Fluxite.

FLUXITE LTD., Dept. 332
Dragon Works, Bermondsey St.,

FOR ALL REPAIRS!
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im PORTA NT.-Aliscellan"as C°""ent,. P""Kits, Finished Reccivees or Ames-
., r, for Cash, C.O.D., or B.P. on our own sustem of Easy
Payneents. Send us a list of your wants. We will quote you by
return. C.O.D. orders value over 10/- sent carriage and post
charges paid (GREAT BRITAIN ONLY).

SIX GUINEA A. C./D. C.
KIT "A" Author's Kit of First Specified parts less valves and
cabinet. Cash or C.O.D. Carriage paid, 13/0/0. Or 12
monthly payments of Sill.

KIT " B "
As for Kit "A," but In-
cluding set of first speci-
fied valves. Cash dr
C.O.D. Carriage paid,
15/12/6. Or 12 monthly
payments of 10/5.

KIT "C"
As for Kit "A," but in-
cluding set of specified
valves, cabinet, and
speaker. Cash or C.O.D.
Carriage Paid, 17/0/0.
Or 12 monthly payments
of 12/9.

KIT -BITS You pay the Postman. We pay post
charges on all orders over 10/. GREAT

BRITAIN ONLY.
1 Peto.Scott Ch_ssis 12 in. by 9 in. by 21 in. With £ a. d.

metaplex top ..
1 Peto-Scott Cabinet type No. x141(117 .. 12 8

I Set of 4 Tungsram V,,heq as specified .. 2 12 6

PETO-SCOTT Moving Ccil

SPEAKER Exclusively
Specified

Power or Pentode. Cash or C.O.D.
Complete with Input
transformer. '2,500

0111118. Send to -day.
Limited quantity only. Carriage Paid.

Or 2(8 deposit and 4 monthly payments of 4/.

/-

"W.M "RADIOGRAM SUPER
RECEIVER KIT

Comprising Author's Kit of First Speified parts
for Receiver Portion only, less valves and Cabinet.
Cash or C 0 D. Carriage Paid,
Or £1 deposit and 11 monthly £8:18: 6
payments of 15/9.

AMPLIFIER PORTION
Comprising Author's Kit of First Specified parts
for Amplifier Portion only, less valves.
Cash or C.O.D. Carriage Paid

1Or 11 deposit and 11 monthly 2:13:0
payments of 23/3.

COMPLETE KIT
Comprising Receiver Kit and Amplifier Portion Kit
together with specified valves and Peto-Scott Adapts -
gram -de -Luxe Cabinet.
Cash or C.O.D. Carriage Paid. g35 : 7:0
Or 19:7:0 deposit and 11 monthly payments of 62/

PETO- SCOTT
ADAPTAG RAM -DE - LUXE
A splendid cabinet specially de- EXCLUSIVELY
signed for the "W.M." Radiogram SPECIFIED
Super. Soundly constructed in
Walnut -faced ply -with beautifully Cash or C.O.D.
contrasting inlays. Ample record £6 : 10 : 0accommodation.
Or 12 monthly payments of 12!-. Carriage and packing

5/- extra.

ALL WAVE -3
KIT "A" Author's Kit of First Specified parts, less Valves
and Cabinet.
Cash or C.O.D. Carriage Paid g5:5:0Or 12 monthly payments of 9/6.
1 Peto Scott Cabinet, Type E.N. 17/8

PETO-SCOTT CO. LTD.
77 CITY ROAD, LONDON, E,C.1
Telephone : Clerkenwe/1 9406/7
West End Showrooms:62 High Holborn, London, W.C. I

EST. 1919
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AMERICA'S 831 -FT. AERIAL
The aerial mast of WLW, America's new 500 -kilowatt
transmitter. The mast is insulated from the ground,

for it is itself the aerial

AUSTRIA
Vienna Experimental, a 3 -kilo-

watt station which was regularly
working on the long waveband before
the Lucerne Plan came into opera-
tion, has again made its appearance
in the ether. It can be heard every
Monday, Wednesday and Saturday
on 1,255 metres (239 kilocycles) from
about 2000 B.S.T.

CZECHOSLOVAKIA
Tests are being carried out by the

old Prague-Strasnice station (3 kilo-
watts) in the early morning hours on
249.2 metres. It will be known as
Prague No. 2, and when overhauled
and brought up to date will provide
an alternative programme for lis-
teners in the Czech capital.

As most of the Central European
powers now possess a short-wave
transmitter for the relay of their
radio programmes overseas, the
Czech Ministry has drawn up plans
to install suitable apparatus at
Podebrady, near the capital. The
new station would combine the duties
of a relay for transmissions to the
U.S.A. with those of a public wire-
less telephony service.

01 THE CREST

OF THEWAVES
Radio News From All the World

By JAY COOTE

EGYPT
The old fortress of Ras -

el -Tin, at the mouth of
Alexandria harbour, has
been selected as the site
of the 1 -kilowatt station
destined to provide that
city with a relay of the
Cairo programmes. The
transmitter will work on
267.4 metres.

FINLAND
In order to do away with a number

of smaller relays, the Finnish Broad-
casting Company has secured govern-
ment financial assistance with a view
to the installation of a 150 -kilowatt
station to replace the present Lahti
transmitter. Engineers are now
exploring the country in the hope of
finding a more favourable central site
for the new station.

JUGOSLAVIA
A proposal has been put forward

by the Jugoslavian authorities to
construct a new broadcasting station
in the Slovene town of Maribor (pre -
War: Marburg), which is situated
near the Austrian border. Its aim is
to counteract the transmissions of
Graz which, during the past few
months, have assumed a political
character.

LITHUANIA
Klaipeda, a port on the Baltic

better known perhaps under its
former name of Memel, is to be
the site of a new broadcasting trans-
mitter destined to relay the Kaunas
programmes. It has not yet been
decided whether or not to replace
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the station in the capital, but if such
a course is carried out the 7 -kilowatt
plant would be transferred to another
part of the country to work on 222.6
metres (1,348 kilocycles).

POLAND
Work on the new Mokre high -

power station is being hurried for-
ward and every effort is being made
to get the transmitter ready by the
end of this summer. The studios
will be installed at Torun (Thorn).

It is expected that the new station
will take over the Poznan channel.

SPAIN
According to a recent report, the

Spanish Government appears to have
agreed definitely on a complete
reorganisation of the broadcasting
network and will not delay a start on
the new scheme. It has been decided
to endow the capital with a super-
power station, working on the chan-
nel allotted in the long waveband
and, in addition, to erect in the
provinces six medium -wave stations
varying from 40 to 60 kilowatts.

An agreement has been reached
in respect to the fifty -odd private
transmitters, which have been in-
stalled during the past three years.
They will be allowed to carry on their
broadcasts providing they do not
cause interference.

UNITED STATES
At Carlstadt (New Jersey) a new

2.5 -kilowatt transmitter with the
call sign WNEW has been recently
installed; it works on 240 metres
and is on the air from midday until
5 a.m. B.S.T. daily.



THE "W.M." RADIOGRAM SUPER
Continued from page 509

It will save a lot of trouble if the
holes for the connections are marked
in pencil with the small letters as
indicated on the blueprint.

With regard to a suitable loud-
speaker for use with this radio
gramophone, we have indicated a
very good model in the list of parts.
This is of loiv-resistance type, but
incorporates its own input trans-
former. On the other hand, if it
is desired to use several loud-
speakers externally it is better that
the transformer should be placed
inside the set and leads taken direct
to the speech coils.

About Loud -speakers
The position therefore is that if

several loud -speakers are to be used
the internal transformer on the
reproducer can be cut out and the
leads from the speech coil taken
direct to the Ferranti transformer.
On the other hand, if only an
internal loud -speaker is to be used
the Ferranti transformer can be
dispensed with and the input trans-
former on the loud -speaker
employed.

We have not sufficient space at
our disposal this month to give a
report on the set's performance.
This will appear, with a list of
stations, in the next issue.

THE ALL -WAVE BATTERY THREE

Continued from page 561

that the receiver oscillates quite
freely over both short wavebands.
With a long aerial the condenser will
have to be almost fully out of mesh,
but with an indoor or moderately
short aerial considerably more capa-
city will be required.

Except that the tuning is so very
much sharper, and that the set must
almost be on the point of oscillation,
no trouble should be experienced in
tuning in a large number of short-
wave stations.

In the beginning, it is perhaps an
advantage for the inexperienced
operator to keep the receiver oscillat-
ing all the time. When some high-
pitched chirps are heard, this indi-
cates the carrier wave of the station
and all you have to do is to decrease
the reaction until the carrier is
resolved into a signal.

Slight readjustments of the tuning
condenser should then bring in the
station at good volume.
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THUNDER STORMS ARE COMING !

0 LT'
PE RCOLATIVE
EVER -DAMP

EARTH

KEEPS DAMP AND

DROUGHT
IN HEAT &
EFFICIENT

'6

Fit the new GARD Automatic to your aerial
lead-in and your aerial is safe from the fiercest
lightning flashes. No need to worry with GARD
fitted-no need ever to switch off. Forget
lightning, enjoy your radio throughout the
storm, GARD permanently safeguards your
set-your home itself-for the trifling cost of
two shillings.
EVERY GARD IS FLASH -

TESTED
From all Dealers or post free

from sole manufacturers.

The First and Finest entirely
self-contained

UNIVERSAL A.C.-D.C.
SHORT-WAVE ADAPTOR

kill! UNIVERSAL HIGH VOLTAGE RADIO LTD., 28-29 Southampton St., LONDON, W.0.2.

BRING NEW LIFE TO ti
YOUR OLD RECEIVER
Thousands of Readers have been looking for an eco-
nomical method of making practically a NEW SET
from their OLD ONE. An excellent way, both
economical and yet highly efficient, is to CONVERT
by use of the Ostar-Ganz Universal High Voltage
Valve. Converted sets can be used on Any Mains
without further alteration.
It Don Not Matter whether your present set is a
Home -constructed or Commercial one, Battery or
Mains, we are prepared to convert it into a most
up-to-date UNIVERSAL A.C./D.C. RECEIVER, and
guarantee you excellent results, for the nominal
cost of Only 10/- per valve holder, plus cost of
Ostar Ganz Valves. Write to us for further details.

'Phone Temple Bar 4985.

Can be used on either A.C. or D.C. without
any alteration, and also on any mains from
100-250 volts. Simple to connect. Just plug
the unit into the mains, connect the aerial to
adaptor, and take another lead from top of
adaptor to aerial terminal of receiver.
Suitable for all wavelengths between 12 and
85 metres.

PRICE 15 Ss. Od.
Complete. Fitted with the fatuous Ostar-
Ganz High -voltage Valves. Adaptable to
any Mains Receiver.
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Notes and al otttngs
/T is certainly a pleasure to see

good use being made of the
Spectrum Portable at Llandudno.

The photograph, reproduced at the
top of this page, was taken at Happy
Valley and shows Charles Wade's
Concord Follies Concert Party enjoy-
ing a bout of dancing to Henry
Hall's band during an interval
between performances.

As you can well imagine, the
Spectrum Portable with its QP21
output valve gives plenty of volume
for dancing in the open air. This
fine portable was fully described in
the April, 1934 issue of "Wireless.
Magazine." It is a three-valver with
a screen -grid high -frequency ampli-
fier, detector and twin -pentode valve
sequence and is entirely self con-
tained. A moving -coil loud -speaker
is used.

There are plenty of fine days to
come this summer and, if you want
a set for outdoors, you will find the
Spectrum a first-rate outfit. Those
who require a larger portable should
read the report on the " Two
H.F." Portable published in this
issue.

.
Talking about concert parties,

readers who live in the South of
England will be interested to know
that they can meet many broad-
casting favourities on the pier at
Worthing this season.

Worthing's show is called Radio

Mirror, and the cast includes such
well-known favourities as Leonard
Henry, Beryl Orde, Clarence Wright,
who at one time conducted the Savoy
Orpheans, and the famous Eight
Step Sisters.

Holiday news reminds us about the
floating radio showroom which will
be cruising around the Norfolk
Broads this summer. C. W. Willmott,
a Norwich dealer, has hired a large
motor cruiser having three cabins.
One he has fitted up as a showroom,
another has service gear and a bat-
tery charger and the third is fitted
with a receiver and transmitter so
that people on the cruiser can keep
in touch with head office.

The Glow of Light, as the boat is
called, has been fitted out with the
co-operation of the Marconiphone
Co., and carries a large figure of a
" Marconi Man " on the prow.
Such is enterprise

.
The H.M.V. show train is con-

tinuing its tour of the country's
principal towns during July. We
gave full details of this railway radio
exhibition last month, but in case
you missed the details the show
train consists of three special car-
riages in which are an up-to-date
exhibition of H.M.V. sets and gramo-
phones.

Readers can visit the show, but
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Entertaining the entertainers ! Here is
the famous "W.M." receiver, the
Spectrum Portable, providing dance
music for a concert party at Llandudno

they must get tickets from their
local H.M.V. dealers.

Here are the places and dates in
July on which you can visit the train :
Edinburgh, July 2 and 3 ; Newcastle,
July 4; Sunderland, July 5; Mid-
dlesborough, July 6 and 7; Scar-
borough, July 9; YOrk, July 10 ;
Hull, July 11 and 12 ; Leeds, July
13 and 14; Bradford (Forster
Square), July 16; Huddersfield, July
17 ; Doncaster, July 18 ; Grimsby,
July 19 ; Sheffield, July 20 and 21 ;
Derby, July 23 ; Nottingham, July
24; Leicester, July 25; Northamp-
ton, July 26; Cambridge, July 27
and 28; Norwich, July 30 and.

Ipswich, July 31.

Philips Lamps has just installed an
interesting self -timing device incor-
porating a photo -electric cell relay
at the new Welsh Harp Greyhound
Track. The apparatus is so arranged
that the winning dog itself stops the
timing watch.

The release of the dogs from the
trap starts the stop watch, which is
connected with the photo -electric
cell. As soon as the nose of the
winning dog interrupts an invisible
beam at the finishing line, the photo-
electric cell stops the watch.

To prevent any misrepresentation
the service engineers of Electrical
and Music Industries, Ltd., have
been provided with an identification
card on which is the engineer's
signature and photograph.

We are asked to remind dealers
and set owners to ask every service
engineer calling upon them to pro-
duce his card before being allowed
indoors to " put the wireless right."
If you don't, you may be the looser
of money or of other valuables.

Decca has sent us two sampler
records for dealer use to introduce
to listeners-or should we say gramo-
fans-four new albums of selections
from the classics. There isn't space
to tell you the contents of these
albums, but we can say that they
have been arranged and chosen by
Christopher Stone the inimitable.

The four albums contain tip-top
classics. You can get full details
from your dealer or from the Decca
Record Co., Ltd., of 1-3 Brixton
Road, London, S.W.



We understand that supplies of
British -made Tungsram valves will
be available in the autumn. The new
factory, which is being built at
Tottenham, is making excellent pro-
gress.

McMichael Radio, Ltd., has had
five sets approved by the Central
Council for School Broadcasting for
use in schools. The sets passed are
the Lodex Five, Duplex Mains Four
Portable, A.C. and D.C. models of
the Supervox and the new super -het
mains set.

New moving -coil loud -speakers
are always an interesting news item
for the home constructor. Good -
mans (Clerkenwell), Ltd., are in the
news this month for they have just
brought out a new reproducer which
they claim to have a double bass peak
at 40 and 75 cycles and dipping
slightly at 50 and 100 cycles to avoid
hum troubles.

It is also claimed to reproduce
notes with a frequency as low as 25
cycles and as high as 7,500 cycles.
They are available with all values of
field winding and cost 35s. By the
way, they are of the energised type.

We have heard a lot about new
factories to cope with the ever grow-
ing radio business. Cossors' are
putting up a huge new factory at
Highbury, a photograph of which is
on page 493.

Another firm who are extending is
Aerodyne Radio, Ltd. Aerodyne are
building a new factory at Tottenham
which will give an additional
floor space of between 50,000 and
60,000 sq. ft. It is hoped to have
this new factory in full operation by
next September.

The public-address engineers of
the Marconiphone Co. will beat their
own record for a day's work this
month. No fewer than five large
installations will be in use in various
parts of the country on July 18.
In all there will be 129 loud -speakers
and fourteen microphones in use on
one day.

Following the successful inaugur-
ation of the new Marconi broad-
casting station at Cape Town, the
African Broadcasting Co. has decided
to install two more high -power
stations, one at Grahamstown and
the other at Pietermaritzburg. They
will be identical to the Cape Town
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transmitter and will be manufac-
tured at Marconi's Chelmsford
works,

One more thought about the holi-
days ! The General Steam Naviga-
tion Co., Ltd., has installed super
radio gear for microphone announce-
ments and music broadcasts on its
pleasure steamers, which run daily
throughout the summer between
Tower Pier, London and Southend,
Margate, Ramsgate and Clacton.

On their new steamer, Royal
Eagle, the gear is a de -luxe job giving
an undistorted output of 35 watts,
which is fed into eight Epoch super -

cinema moving -coil loud -speakers
placed in various parts of the ship.

Two are mounted in special baffle
boxes on deck, two are in the ship's
glass -enclosed lounge, and the re-
maining four in the dining saloons.

The ship's current of 100 volts
D.C. is used for driving a large
rotary converter which gives a
voltage of nearly 1,500 volts neces-
sary for the two Ediswan ES75
output valves.

Public address enthusiasts who
take a trip to the sea via London
River, will gladly be shown the
" innards " of the installation by the
officer in charge. -

Short Waves with the
Seventy-seven Super

MANY hundreds of " W.M."
readers who built the Seventy-

seven Super, described in the Dec.
1932 issue of " Wireless Magazine "
will be interested in a converter
being used by a Kingsbury reader to
bring in short-wave stations.

The circuit is reproduced here
for the benefit of readers who would
like to try their hand with short-
waves on this set.

Recommended Converter
Most constructors will be able

to build the recommended con-
verter from the circuit diagram. The
converter is connected to the Seventy-
seven Super in the ordinary way, but
it must be borne in mind that the
set must be tuned to a long wave-
length.

The best wavelength will be found
by trial; our Kingsbury corre-
spondent states that a wavelength of
1,000 metres gives the best results.

Regarding the results to be
obtained he says that " W3XAL can
usually be heard in the adjoining
room at splendid volume and free
from excessive fading. In fact, this
station with Pittsburgh, Springfield,
Boston and Schenectady give results
equal to most of the Continental
stations heard on the broadcast wave-
bands."

He goes on to say that he con-
siders this combination of Seventy-
seven Super and converter equal to
the best short-wave commercial
receiver, irrespective of price.
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People who have doubts about the
entertainment of short-wave listening
will be keenly interested in this
enthusiastic listener's opinion of
short-wave entertainment. He says
that " short -waves are definitely of

TO HT+
SNORT 220V.
WW1

ocr
Of view.

.0001".

ON SET

TO'EARTN"
ON 6ET

2

EARTH

Circuit of the short-wave converter
recommended for use with the Seventy-

seven Super by a Kingsbury reader

splendid entertainment value with a
good super -het such as a converted
Seventy -Seven Super.

" One can hear the programmes,
and for the long-distance fan there
are dozens of stations to investigate
when one bas time to spare. We
rarely fail to hear the stock exchange
report and the Kiddies Club from
Boston, followed by the ' Singing
Lady ' at full loud -speaker strength.'

Such a recommendation should
convince those who believe that
short-wave listening is not so thrilling
as is frequently suggested.
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YOU CANNOT GO WRONG IF YOU USE A

And here are over 50 more
to choose from-

CRYSTAL SET (6d.)
1931 Crystal Set AW308
4 Station Crystal Set AW427

ONE -VALVE SETS (Is. each)
Easy to Build One ._ AW304
Portable Short-wave One ... AW354
A.B.C. One-valver AW387
Short-wave On e-valver AW429

TWO -VALVE SETS (Is. each)
A Two for 7 Metres (D, Trans) WM295
A.C. Quality Gem (D, Trans) .- WM3I2
The Companionette (D, Pen-A.C./D.C.)... WM358

SPECIAL HALF-PRICE OFFER
Blueprints of the following " Wireless
Magazine " sets described in this
issue are obtainable at the special
price, given beldw, if the coupon on
last page is used before June 30, 1934.

Six -guinea A.C./D.C. Three (SG, D,
Pen), WM364 ... ... 6d.

All -wave Battery Three (SG, D, Pen),

" WM " Radiogram Super (8 valve
A.C. Super -het) WM366

" A.W." Iron -core Two (D. Trans) ... AW395
"A.W." Iron -core Two with Q.P.P. . . AW396
Big Power Melody Two, with Lucerne Coils

(SG, Trans) AW338A
B.B.C. National Two, with Lucerne Coils

AVV377A
Lucerne Minor (Det, Pen) AW426
Home Station A.C. 2 (D, Pen) ... AW374
B.B.C. National Two (D, Trans) AW377
Melody Ranger Two (D, Trans) ... AW388
Consolectric Two (D, Pen) A.C. , AW403
Lucerne Minor (D. Pen.) ... AW426

THREE -VALVE SETS (Is. each)
C.B. Three (D, LF, Class -B) WM333
Duo -tuned Three (SG, D, Pen) ... WM34I
A.C. Transportable (SG, D, Pen) ... WM347
All -wave Three (D, 2LF)

.

... WM348
"W.M. " 1934 Standard Three (S.G., Det,

Pen) _. WM351
Emigrator (A.C. set : 14-500m.) (S.G., D.,

Pen) ...
£3 3s. Three (SG, D, Trans) ... WM354

Heptode Super Three (A.C. Super -het) ... WM359
Iron -core Band -c as; Three (SG, D.QP 21) WM362
James Push -push Three (SG, D, Q.P.P.) (1/6) AW378
Everybody's Home Rad iogram (SG, D,Trans) AW38 I
Home -lover's New All -electric 3 for A.C.

mains (SG, D, Trans) ... AW383
Our Up -to -the -Minute Three (SG, Wes-

tector, LF, Trans) ... AW384
Class -B Three (D, Trans, class B) AW386
A.C. Triodyne (SG, D, Pen) ... AW399
Home -built Coil Three (SG, D, Trans) ... A'A4C4

Calibrator de Luxe (SG, D, RC, Trans) ...
All -metal Four (2 SG, D, Pen -A. C. Mains)
Self-contained Four (SG, D, LF, Class B)...
All -progress Four (Battery Super -het)
Merrymaker Super (A.C. Super -het)
1934 A.C. Quadradyne (2SG, D, Pen) ...
Lucerne Straight Four (SG, D, LF, Trans)
Universal Merrymaker (A.C./D.C. Super-

h:t)
"A.C. Melody Ranger " (SG, D, RC, Trans)

"A.W." Ideal Four (2SG, D, Pen)
2 H.F. Four (2 SG, D, Trans)
Lucerne Major (256 SG, Trans) ...

111

El
Each blueprint shows the posit on of each compo-
nent and every wire and makes construction a
simple matter. Copies of " Wireless Magazine"
and of "Amateur Wireless" containing descrip-
tions of most of these sets can be obtained at
Is. 3d. and 4d., respectively, post paid. Index
letters " A.W." refer to " Amateur Wireless"
sets and " W.M." to " Wireless Magazine" sets.
Send, preferably, a postal order (stamps over
sixpence unacceptable) to "Wireless Magazine,"
Blueprint Dept., 58-61 Fetter Lane, London, E.C.4.

Fan and Family Three (D, 2LF) AW4I0
f5. S.G.3 (SG, D, Trans) ... AW4I 2
39/- Lucerne Ranger (SG, D, Trans) ... AW422
Penta-quester (S.G., D, Pen) . AW43 I

FOUR -VALVE SETS (Is. 6d. each)
Calibrator (SG, D, RC, Trans) ... WmM330003

Table Quad (SG, D, RC, Trans) ...
" Words and _Music.: Radiogramgram...(2

D, Trans)
"Words and 'Music " Radiogram de Luxe

(SG, D, RC, Q.P.P.) _ ...WM307a
Home Short -waver (SG, D, RC, Trans) WM31
Empire Short -waver (SG, D, RC, Trans) ... WM313

WM3I6
WM329
WM331
WM335
WM345
WM349
WM350

AW380
AW402
AW42I
AW433

FIVE -VALVE SETS (Is. 6d. each)
New Class -B Five (SG, D, LF. Class -B) -. WM340
Class -B Quadradyne (2 SG, D, LF, Class -B) WM344
James Short-wave Super (Super -het) AW328
Simple Super (Super -het) AW340
The Etherdyne (Super -het) ... AW406
1934 Century Super (Battery super -het) AW413

SIX -VALVE SETS (Is. 6d. each)
1932 Super 60 (Super -het) WM269
1932 A.C. Super 60 (A.C. Super -het) ... WM272
" W.M." D.C. (Super -het)... WM32I
James Class -B Super (Super -het with iron -

cored coils) ._ WM326
Welcome Portable with class -B output stage WM325
Connoisseurs' Super (A.C. Super -het) WM334
James Super Straight Six (2 SG, D, LF,

Push-pull) WM339
Lucerne Super (battery super -het) ... WM355

SEVEN -VALVE SETS (Is. 6d. each)
Super Senior (Super -het) ... ... WM256
Seventy-seven Super (A.C. Super -het) ... WM305
Q.P.P. Super 60 (Super -het) WM3I9

PORTABLES (Is. 6d. each)
Town and Country Four (SG, D, RC,

Trans) ... WM282
Everybody's Portable (five -valve Super -het) WM291
Welcome Portable (six -valve Super -het) ... WM322
Spectrum Portable (SG, D, QP2I) WM357
"Two H.F. " Portable (2SG, D, QP2I) WM363
General-purpose Portable (SG, D, RC,

AW35I

AMPLIFIERS (Is. each)
10 -watt A.G. Amplifier WM360
10 -watt D.C. Amplifier ... WM361
Universal Push-pull Amplifier ... AW309
"A.W." Record Player (LF, Push-pull) ... AW3I 9
Battery -operated Amplifier AW362
" A.W.'s " Push -push Amplifier ... AW376
Class -B Gramophone Amplifier ... AW39I
Universal A.C. Amplifier (3 -valve) AW4I I
Five Q.P.P. Output Circuits AW3 15

MISCELLANEOUS (Is. each)
A.C. Short-wave Converter ...  WM353
"A.W." Trickle Charger ... . AW352
Plug-in Short-wave Adaptor ... . AW382
Experimenters' D.C. Mains Unit ...  AW430
Experimenters' A.C. Mains Unit ... . AW432
Add-on Band-pass Unit  AW359
Plug-in Short-wave Alapae: . AW382

You can always rest assured that if you build your
set with a .147.M." full-size blueprint, it will wor

f.rst time and wor.; well !
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This useful article in the July issue of TELEVISION
tells you how you can use your present set for
television and so save the cost and trouble of a
separate receiver.
The following are some of the other contents of
the July issue:-

LOOKING IN WITH A STATIONARY
MIRROR DRUM.

A RECEIVER FOR SCREEN PROJECTION.
FACTS AND FIGURES OF PUBLIC OPINION

ON TELEVISION.

HOW TO MAKE A VALVE VOLTMETER.
OPERATING THE KERR CELL FOR THE

BEST RESULTS.
TELEVISION AND THE STAGE.
THE FREQUENCY BAND PROBLEM IN

TELEVISION.

JULY ISSUE NOW
ON SALE
PRICE 1L

SUBSCRIPTION

RATES

Post paid to any
part of the world :

3 months, 3 6
6 months, 6/9

12 months, 13 6

The ONLY Publication entirely devoted to TELEVISION

iWirelessMagazine. July, 1934

A FOUR -FOLD
TRIBUTE !

The W.M. RADIO -GRAM SUPER

SPECIFIES POLAR
One Star Minor 4 -gang with Semi -Circular

Drive 1-180 degrees

The W.M. ALL -WAVE THREE

SPECIFIES POLAR
One Compax .0005 and One Compax .0003

The W.M. SIX -GUINEA A.C./D.C. Three

ARSPECIFIES POL
Two Compax .0005

The W.M. TWO H.F. PORTABLE

SPECIFIES OUR
One Compax .0001

SENO FOR

COMPLETE
POLAR
CATALOGUE

POLAR
STAR -MINOR
FOUR GANG

with Semi -Circular Drive

Trimmers
plated keel frame.

rommers operated from
top. Sections matched within

the
°rlogrreilaytete

scale

rveeur

4 V.afgr
only 25/-

POLAR COMPAX
A low priced variable con.,7emer
for tuning or reaction where air
dielectric is not essential.
.0005, .0003, .00015, .0001 and 216

WINGROVE & ROGERS LTD.
188/189 Strand, London, W.C.2

Phone Temple Bar 2244. Works Old Swan, Liverpool.

When replying to advertisements, please mention " Wireless Magazine
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BLUEPRINT
COUPON

Valid only until July 31,
1934 (or until August 31,
1934, for overseas readers)

1C0" -NN"--;;
FOR ONE BLUEPRINT ONLY

If you want a full-size blueprint of
any ONE of the sets constructionally
described in this issue for half price,
cut out the above coupon and send it,
together with a postal order, to
Blueprint Department, WIRELESS
MAGAZINE, 58-614Fetter Lane, Lon-
don, E.C.4.

This coupon is valid for a blueprint
cf any ONE only of the following sets
at the prices indicated

SIX - GUINEA A.C. / D.C. THREE
(page 519), No. WM364, price 6d.,
post paid.

ALL -WAVE BATTERY THREE (page
557), No. WM365, price 6d., post
paid.

" W'.M." RADIOGRAM SUPER (page
503), No. WM366, price 9d., post
paid.

INFORMATION
COUPON

Valid only until July 31,
1934 (or until August 31,
1934, for overseas readers)

C

If you want to ask any questions,
cut out the above coupon and send it,
together with a postal order for Is.
and stamped addressed envelope, to
the Information Bureau, WIRELESS
MAGAZINE, 58-61 Fetter Lane,
London, E.C.4.

Note that not more than two
questions may be asked at a time
and that queries should be written
on one side of the paper only.

Under no circumstances can ques-
tions be answered personally or by
telephone. All inquiries must be
made by letter so that every reader
gets exactly the same treatment.

Alterations to blueprints or special
designs cannot be undertaken : nor can
readers' sets or components be tested.

If you want advice on buying a
set, a stamped addressed envelope
only (without coupon or fee) should
be sent to the Set Selection Bureau,
WIRELESS MAGAZINE, 58-61 Fetter
Lane, London, E.C.4.

THE SIX -GUINEA A.C./D.C. THREE

Continued from page 523

Then before the set is tried out for
the first time, the mains dropping
resistance-fitted to the top of the
chassis-must be adjusted to corre-
spond with the voltage of your
domestic supply. Three tappings
are provided, covering all supplies
between 200 and 250 volts.

Operating the set needs very little
explanation. It is switched on by
the toggle switch, on the back of the
chassis, you will remember, and the
wave -change switch is set for either
the long or medium waves as desired.

Tuning the Set
There is only one knack of tuning

this set, that is, if it can be called a
knack. The two tuning dials should
be turned almost in step and the
aerial -input control adjusted to get
the required degree of selectivity.
To get the utmost selectivity, the
aerial -input control should be set
as far to minimum capacity as possible
and the reaction control advanced
till the set is on the verge of oscilla-
tion.

One word about the cabinet. The
cabinet we have specified is well made
and is very reasonable in price. We
have not included the price of the
cabinet in the six guineas, because,
no doubt, some readers may have a
cabinet in stock or they may prefer
to buy a more expensive one to fit
in with some particular home fur-
nishing arrangement.

About the Test Report
That this outfit lives up to the

fine reputation of " W.M." sets is
borne out by the independent test
report that appears on page 524.
Some thirty-five stations were logged
in a short test.

There is no need for us to point
out to readers that every " W.M."
set undergoes thorough tests, both
in the laboratory and independently,
before details are published.
" W.M." has a great reputation and
it is going to live up to it !

We want readers to remember
that we are always pleased to hear
about the results-good or bad-
that they get from " W.M." sets.
Any remarks about the set's per-
formance are always of great help to
the Technical Staff in the design of
future sets. And do not forget that
half a guinea is paid for every photo-
graph of a " W.M." set published. CI
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The BLUE SPOT "STAR"

Cabinet Loud Speaker

is

SPECIFIED

EXCLUSIVELY
for the W.M. ALL -WAVE "THREE

because it is the best Moving Coil Speaker obtainable
and the " Wireless Magazine " designers require the
very best for a set of this kind.
The Blue Spot " Blue Star " is specified solely
because its performance and construction are better
than anything previously known.
The wonderful reproduction of the higher frequencies
imparts a realism to reception which will be a
revelation to you if you will get your dealer to give
you a demonstration.
A fully descriptive catalogue is sent post free on
request.

CABINET SPEAKER
as specified

98'
Chassis Only

704

nil 6RITIfIl FIVE II CIDMPANY LID
15L,,E SPOT HOUSE  94,9e ROSDNIAN STREET  ROSEBERy AvettuE  LONDON E CI

Tel.: Clerkenwell 3570. 'Grams : Bluospot, Isling, London.
Distributors for Northern England, Scotland and Wales : H. C. RAW -
SON (Sheffield and London), Ltd., Sheffield; 22 St. Mary's Parsonage,
Manchester; 177 Westgate Road, Newcastle-upon-Tyne; 37, 38, 39

Clyde Place, Glasgow. Tungsram Electric Lamp Works (Gt. Brit.), Ltd., 72 Oxford Street, London, W. I
TAS/Tu.50

Mention of the " Wireless Magazine " will ensure prompt attention

Wireless Magazine. July, 1934j

You know that love duet they were doing from
Czechoslovakia ? Some Tungsram valves reproduced it
with such fire that a listener's whiskers have been
scorched in Wigan! .

WIRELESS MAGAZINE SPECIFIES

TURMAN UNIVERSAL VALVES

(AC & DC COMBINED IN ONE!)
A valve that is far better than
the ordinary D.C. type and even
better than an A.C.; yet works
as either! Tungsram's supreme
achievement ! No need for
alterations if your supply changes
from D.C. to A.C. ! No need
for a transformer ! " Wireless
Magazine" exclusively specify for
their SIX GUINEA A.C. D.C.
THREE H.P.21I8 (14/6), R.2018
(10/6), P.P. 2018 (17H, and
V. 2018 (10/6).

There's a Tungsram for every radio need

TUNGSRAM
VALVE S

iii
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A Ferranti Transformer has NO equal !

He e are the three special insulating formers with their
moulded -in pegs for external connection anchorage. Note
the air -spacing for windings, and the absence of paper, cot-
ton, other hygroscopic material which causes breakdown.

The completed AF5-
neat, compact, without

an equivalent.

These are the wound formers-three and a half miles of
wire in an AF5! Winding is done by compressed air
turbine driven machines-thus avoiding all trace of
mechanical stress which is inseparable from direct
driving.

It is true to say that every part of a Ferranti
Transformer is an engineering masterpiece
involving expert design, experienced choice
of material, and meticulous care in work-
manship.

As an instance, take only the windings of
an AF5. (A similar structure is employed
in nearly all Ferranti Audio and Output
Transformers.) The accompanying photos tell
their own story; the captions give interesting
details.

Add fo these points the fact that Ferranti
Transformers were the first to give good
results even in the early days when the
characteristics of valves made quality repro-
duction far more difficult than it is to -day,

and you will know just why FERRANTI Trans-
formers are the first choice of expert radio
engineers.

FERRANTI
TRANSFORMERS

PRICES:
AF3 Ratio 1/3.5

Inductance 220-60 Henrys
AF5 Ratio I;3.5

Induccance 260;80 Henrys
AF6 Ratio 1 7

Inductance 50190 Henrys 30/'
AF7 Ratio I

Inductance 400:100 Henrys 304f'
AF8 Ratio I 3.5

Inductance 20/45 Henrys lo
AF10 at 8/6 is 01 similar, though not identical,

Structure.

Write fo, List

FERR t NTI Lid HOLLINWOOC,, LANCASHIRE
London : Bash House, .1-0dwych, W.C.2


