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Garrard Record-
Changing Unit, auto-
matically changes any
number of records
Up to eight

A.C. £10

D.C. £10 17s. &d.

Garrard Universal
Electric Radio Gram.
Unit, manufactured
completely universal
on all usual current
supplies  £6 Bs. 6d.

Garrard No. 30
Double-Spring Radio

Gram. Unit. The
silent motor with che
silent wind  £3 3s,

/ PRODUCTS

Garrard products make for purity
of tone and perfect gramophone and
radio- reception.

Motor, turntable, combined pick-up
and tone arm, needle cups and
volume control, if required, are
mounted to a bronzed steel unit
plate, making fitting simplicity itself.

All-electric models are suitable for
100 to 130 and 200 to 250 volt mains.
Spring models are silent and regular
in operation.

SEND FOR FURTHER DETAILS
OR ASK YOUR DEALER TO
GIVE YOU A DEMONSTRATION

GARRARD ENGINEERING
& MANUFACTURING Co.,

LTD.

SWINDON, WILTS.

Telephone: Swindon 534 & 535 (2 lines)
or |7 Grafton Street, London, W.I.
Telephone: Regent 7596
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From Sound to “Light” Radio
T school we learnt about heat, lght and sound; There are certain snags to be avoided, however, and those
It now seems that in radio the order will be who are fitting this form of output to an existing set
reversed. We learnt first how to handle sound, should read J. H. Reyner’s notes on the subject under the
and now we are learning how to transmit and work with title ** Getting the Best from Class B.”*
light by radio; in a few years we may be dealing with In response to many requests, we present this month
heat and power. detailsfor the construction of a straight portablewith class-B
There is no question that ' light ** radio is developing output. This set also incorporates an iron-core coil.
rapidly. In this issue we are able to ‘announce preliminar With the Self-Contained Four you will be able to enjoy
details of a new television system called *Scophony,’ really good quality of radio reception wherever you
and Morton Barr has something to say about cathode- happen to be.
ray methods. Both articles give hope that television ** for Another set that is very suitable for moving about from
the masses *’ may arrive at any moment. one locality to another, although it is not in the ordinary
Then we have Percy Harris explaining just how sense portable, is the A.C.-D.C. Three, a type of set that
interesting simple photoelectric experiments can be. is quite new to the constructor.
Here is a new field into which every amateur can enter; This set can be used without any alteration whatsoever
the cost Is not great and the possibilities are tremendous. on either A.C. or D.C. mains, provided the voltage Is
You will not much longer be able to consider yoursalf between 200 and 250 volts. It is particularly useful to
up to date if you do not know something about the radio those, at present on D.C. mains, who may at any moment
transmission and reception of light. be changed over to an A.C. supply.
If you are still puzzled by the working of the cathode- Finally, a word about our next issue. First of all, will
ray tube, which seems destined to play an increasingly you please note that it will be published on Tuesday,
important part in radio development, you must read very August 15, to coincide with the opening of the Radio
carefully Paul D. Tyers’ article on watching a set at work. Exhibition at Olympia ? The Exhibition is again very
He takes you into his laboratory and shows you on a early this year, but radio enthusiasts are so keen that
glass screen (the article is illustrated by special un- there is certain to be a good attendance.
touched photographs) the wave formation of the currents Of course, when you ga to Olympia (which remains
being dealt with by every stage of the receiver. In this open from August 15 to August 24, by the way) you will
way you can see for yourself how closely theory is borne visit the ‘‘ Wireless Magazine '’ stand—No. 10 on the
out by practice. ground floor of the Grand Hall. We shall have a number
Class B seems rapidly to have become accepted as the of interesting things to show you, and every reader is
standard output system for battery-operated receivers. assured of @ warm welcome. .S.R.
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SPECIALLY DESINED FOR and EXCLUSIVELY
SPECIFIED BY the Designer of the

“TYERS IRON-CORE 3’

'Once dgain a “"C.A.C." Cabinet
has been exclusively specified for
this excellent Receiver. The above
illustration cannot do justice to the
andsome appearance of the
cabinet whichis soundly

constructed in se-

We are in a position to supply all
the Components specified for this
Receiver at Manufacturers” List
Prices. In anticipation of the phe-
nomenal demand for these
Components, we

acquired adequate

?'Mkstit'o ensure lected Walnut
immediate ofdigniz
de- / e

livery. design
By plac- and irre-

proachable
finish. Speclal care

ing their
orders direct
with us, readers q_f has been taken to ensure
“Wireless Magazine'" can that Cabinet resonances are
rest assured of all orders being eliminated

despatched the same day as receipt. PRICE, carr'iage paid 35 -
DELIVERY BY RETURN. TERMS : CASH WITH ORDER.

Advt. of | =
The City § OFfice and Works : 7 Angel Court,
Accumu-1 - 173, Strand, London, W.C.2.

lator Ca.
. Telegrams :
Citacco, Estrand, London.

Showrooms : 4, Surrey Street,
Strand, London, W.C.2.

Telephone :
Temple Bar 8620.

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS, LIMITED
CHURCH ROAD LEYTON LONDON E.IO

There is news in the '* Wireless Magazine ’

Wireless Magazine, Auguse, 1933

AccurAcy

-thats the reason

This shows what might
happen without careful
inspection.

Microscopic examination
ensures absolute perfec-
.tien for all Radisphone
produets.

T every stage in the production of British

Radiophone Components exactitude with

regard to detail is the rule. ‘[ake this
combined switch and volume control, for example.
Every detail is examined through a microscope to
ensure perfection. Without this care it is very
easy for fine wire windings to become crossed
and destroy the efficiency of the whole. Radio-
phone matched perfection methods ensure perfect
winding and perfect results—always. Buy
Radiophone components and be sure of satisfac-
tion.

AS SPECIFIED EXCLUSIVELY FOR THE WIRELESS
MAGAZINE “SELF-CONTAINED FOUR"
British Radiophone Combined Volume
Control, with 3-point switch, 50,000 ohms,

type 484. Price, 8/6.

Send for catalogue of Radiophone Components

RADIOPHONE
Products

THE BRITISH RADIOPHONE LTD.
Aldwych House, Aldwych, London, W.C.2
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Marconi .. ] MPT4 | 40000 120 (3.0 | — A.C. Pentode Valves ST Sso000'|"'500 (11| 2.
G it| wimd L600] 138 [ = | e COme™ o T gy f M ) D o) 0l 20
. 1 2, . . .
o, n‘?‘c' 4?3%11(’:[8-%"0'0‘{0 Val700es Y %Aarac’:ni | MPTs | 33000| 100 30 370 [ Maront .. | DSB | 3%000|ii20132 |35
= ! 0] . oam .. | MPT4 | 33000| 100(30 |320| daree Ml el = i =
Cossor .. | 4IMDG | 40,000! 10 ' 5| 2| Snm DIMSpena| T = |40 | 60 L o -
. Ci .. | MP.Pén. = — |4 BOY wament Curren mpere
A.C. Screen-grid Valves Mazda | ACIPen | — | — |25 |300| Mszds .. 1 DCSSG | ~— }1,0004275 | 40
Wit 0 | S0 [0 o0 |1 | 53| Shkomerk lssipeeac] = | = |30 |2 D.C: Pentode Valves
] lar e s . 1X-Dixty o en., —] p— 8 v
Mazda .. | ACSZ 600,000 3000 50 | 40{ Mullard .. | PendV | — — |30 | — Filament Current 2Am re
Cossor MSG/HA | 500,000 1,000 | 2.0 2.1 | Lissen %5 AC?/PT — — (26 ]300 | Mazda . IDC/2Pen. ! — Pe 125 130
Marconi gt MS4 500,000 550 { 1.1 25| Cossor L PT4 — — {3.0 |300
icromesh . SGA! {500,000 [ 2,200 [ 45 | 5.8-] Cossor .| PT4IB — — {2.25]30.0 Fxlamcnt Current .25 Ampcre
Osram E MS4 500,000 | 550 | 1.1 25| Micromesh .. | PenAl — — [3.0 130.0] Marconi o5 I 30, 000[ 90 l 3.0 l
Six-Sixty .. | 4XSGAC | 485,000 | 1,600 |33 | — Mullard PMZ24A —_ — 2.0 |120.0 | Osram i 30,000 40.0
Mullard o S4VA — 1,000 (2.0 45 | Mullard PM24B = — {21 {300 1 C 5
Cossor 41MSG | 400,000 I,OOO 25 3.0 | Mullard PM24C = — 13.0 |30.0 Fl ament Current Ampere
Mazda .| AC/SG | 400,000 11,700 i 3.0 40 ' Mullard PM24M — — 3.0 {30.0! Mazda . | DC/Pen. | 135 | 3.0
2-volt Three-electrode Valves 6-volt Three-electrode Valves A.C. Pentode Valves
Towram . | RIS, | 53000 2 |92 (19 | Tomemem - | FESGT | Sd%0 165 | 50 |33 | Devecr T | 2:000] 17 |33 |340
¥ d i e 3 . d f ario. . = aly. 3 % X
Triotron | etentor | 25000 | 25 | 10| 10 | Tonceam | P610 .| 3300| 66 |20 |80 | Tangstam . | APP4I20 | 33000100 |30 |32
Tungsram 1 25.000] 25 1.0 | 1.5 | Tungsram .. P615 3300 10 3.0 | 8.0 Tu.ngsmm .. | APP4100 | 20,000 60 3.0 ]120.0
Tungsram HR210 | 20000 32 | 1.6 | 1.5 | Tungsram SP614 23300 26 (12,0 | Triotron - P430 22000| 75 | 3.5 |30.0
Dato Sup. HF.! 20000| 32 |16 | 15 Triotron .. P440 25,000 | 100 | 4.0 | 45.0
Tﬁgs};m . 10 16000| 1€ | 170 | 20 6 volt Pentode Valve
Tungsram Ll’l‘)[Z)IZO :3'(5)88 :Eg l|.225 ll? Tungsram .. ! PP6I0 | 40,0001 60 } 15130 D.C. Three-electrode Valves
Triotron .. ! ! - _
%E‘Z::ZE i '?'l[))% l;ggg 28 }g %g A.C. Three-electrode Valves S Fllami‘éog"g’e"tlilsgo"tm;;m e
Tungeram 1G210 | 10000 | 10 | 10| 25 | Triotron 440N | 30000 [ 120 | 40 | 5 | Tinocram R2018 | 13300| 40 {3020
Tungsram PD220 | 10000 | 17 | 17 | 25 | Trioron .. | WADN | 25350} 38 | 15 | .5 | Darjo | Sup. Det.| 11000 38 |35 60
Dario Un. Biv. | 8000| 10 [1.25] 2.5 | Dario .. | Sup/HF. | 20000} 40 | 2.0 | 3.0 | T, ooy 2018 7000 25 |35 | 40
Dario Sup.Det.| 7500 15 | 2.0 | 30 | Tungsram .. | ARd% | 170001 85 | 5.0 |35 | Trigiren E2020N | 3000| 6 |20 10,0
Triotr‘o‘n YD2 3,600 9 125180 ungsram AR4101 13,300 | 40 | 3.0 | 2.0 s e P2018 2'800 7 125|200
Triotron .. | ZD2 4200( 5 (12|70 | Triotron AN | 70004 24 435 160 | pos . 1l |Sup. Pwr.l 24000 6 ) 25150
Triotron .. E235 3500( 125 | 35 | 9.0 | Dario.. .. {SuperDet.| 7,500| 24 [3.216.0 P .
T e mB215 3500 5 |15 |80 %ungsram g A&tzs g.ggg %g 24.(5) g.g D.C. Screen-grid Valves
%‘.’;:';m S“lpjlg"zw" %_800 g %g gg (e Sup.Pow,| 30001 O |30 |14.0 Filament Current 18 Ampere
Tungsram LP220 2,600| 7.8 | 3.0 | 6.0 | Triotron .. | E430N 3000 . 3.0 | 10.0 | Dario +360,000 { 400 1.1 { 40
Tungscam .. SP230 2,500 5 | 20 {150 | Tungsram .. AP495 2500 10 | 4.0 | 15.0 Tungsram 52108 333,000 400 12115
Dario. . . |Hyp.Pwr.| 2400 7 | 3.0 [ 120 | Triotron K435/10 1,000| 35 | 35 |35.0 Triotron S2010N | 400,000 | 400 1.0 { 40
Tungsram .. E235 2,600 9 3.5 |12.0 { Triotron 6o —_ 1,000 3 | 3.0 {65.0 | Triotron S2030N ]300,000 ] 900 1 3.0} 3.0
Trioton .. | SP2 20000 3 |13 [120( Triotron .- 1 — 10000 5 150 ]joo0 D.C. Variable-mu Valve
2-velt Double-grid Valves AcC. Dogzllége'g;%oval:esm - Filament Current .18 Ampere |
. T = 1 A !
e BT B 1ty | B SRR OE] 2112 | g ] s petoe 0 3y 20
{ Trietron D210 — = ol = A.C. Screen-grid Valves D.C. Pentode Valves
2-volt Screen-grid Valves T::\iismm = A%(M 28(7)000 1'983 H }g . Filament Current .18 Ampere
Tungsram .. S210 333,000 { 400 {1.2 { 1.5 | Tungsram AS429I‘51 ggg % I,%)g ?3 }(5) Triotron !;;22002]08N g?ggg gg % g l%gg
i 5207 200,000 | 200 ] 0130 | Tn E, S41 ) X ungsram .
g l $G |zooooo 200 lzo g:zz_::z‘; | SHON | 06000 | 400 | 10 | 40 | Doro.. D.CPaly. | 30000| 75 125|200
.. e 14 A 8 R
po L8 vole i g ‘ﬁ’lve,s 5| 30 | Trewn 1| SBON" 300000 | %01 30 | 30 Universal A.C.-D.C. Valves
Tﬂﬁ:.m i ‘ S208 l — '0..8 ' 2 | Tuogsram .. ] AS4I00 2 . 20 volt, .18 ampere
V. A.C. Variable-mu Valves Tungsram SE2018 {360,000( 500 1.4 [ 3.0
2-volt Pentode Valves ngsrant AS4104] 40,0004 550 | 1.3 | 40 | Tungsram s2018 (333000 400 |12 | 15
Tungsram PP200 150,000 300 (25 | 6.0 | Dario VMSG | 300,000] 300]1.0] 6.0 } Tungsram .. R2018 13000 40 30| 20
rio Poly . 8 68 ] ll.g Tungsram .. Asig}?& 208,000 250 %(2) 35 %mgsr:xnr; .. 1922(%'88 2:55;88 Zg ;g 238
: 1 — — 0| — ungsr o 8 y
Piotcen ;532’350 000 0 11250 Jaowen | SNT T | S 13312 | mineem o] PP20is | stzs0) s0 |25 250

t

Lo |
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For the ALL-METAL FOUR

Reaction
Set of 3 coils
ganged on base . . 33,'

Varley again! Leaders in the new tuning technique as in
the old . . . The release of Varley NICORE Coils marks
the biggest advance in radio tuning since the introduction
of “Square Peak’ Coils.

The use of powdered metal cores is not new to Varley.
As far back as 1926 Varley were producing Constant
Inductance Chokes with powdered iron cores. The new
Varley NICORE Coils are an outstanding result of years
of research.

Consistency has been the great aim, and has been attained
with an even greater efficiency than was thought possible.
Selectivity, with these new Varley coils, is a maximum,
Write to-day for FREE Hlustrated literature.

FOREMOST AS PIONEERS

Advt. of Olive: Pell Control Ltd., 103 Kingsway. London, W.C.2

Advertisers like to know you ‘‘saw it in the
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at last—
UNIVERSAL

VALVES

ONE VALVE
FOR BOTH

A.C..D.C.

MAINS

2

o Any circuit can be

‘“ They should prove g blessing bui_lt with these
alike to the trade and the private N/ Universal D.C.-
owner.”—SUNDAY REFEREE, A.C. Valves.  All
May 21 .. .. May 28. valves, Including rectifier, in-

ot e directly heated—lesshum than
with ordinary A.C. Valves.

“ Success has come with the Economical-—only 35 watts

advent  of the new type
TUNGSRAM MAINS VALVE."
GAMATEUR WIRELESS, June

mains consumption.

Full range available—Vari-
able Mu, Screen grid, High-
slope Detector, L.F., Multi
Grid Output, Double Grid
Frequency Changer, Rectifier,

* * *

“No mains transformer re-

quired."’—VW|RELESS WORLD, H.F. Pentodes. Also Barretter
June 9. (current regulator).
Type Use Ampl. F. Imped. | Output | Price
R 20i8 Detector 40 13,000 — 10/6
G 2018 G.P.—L.F, 25 7,000 350 10/6
P20l8 Power 10 2,500 750 13/-
PP 2018 Multigrid output 80 30,000 1.400 17/
52018 Screen grid 400 333,000 —_ 146
SE 2018 Vari-mu Screen grid — — — 146
(Slope—1.2mA}V)

HP 2018 H.F. Pentode 5,000 2,000,000 — i4/6
HPE 2018 H.F. Pen. Yari-mu 2,000 1,000,000 — 14/6
vV 20i8 Half-Wave Rectifier — — 70 mA | 106

All Tungsram Universal Valvesare Indirectly Heated and take 0.[8 ampere
ac 20 volts.

A Barretter Type 180 R is also avaifable, which has—

————————
Normal Voltage Drop . 100 volts.
Normal Working Limits ... 80-120 volts.
Transient Limits ... ... 70-140 voles.
Current 180 mA + — 2}%, Price 5/6

Write for particulars

UNIVERSAL

TUNGSRAM

'PHONE : MUS. 5053 VALVES

TUNGSRAM ELECTRIC LAMP WKS. (G.B.)LTD
72 OXFORD STREET, LONDON, W.

' Wireless Magazine ' "’
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tide to the Worlds Broadcaster:

Specially Compiled for “Wireless Magazine ’ by JAY COOTE.

(Revised)
M : 30 Kil. les:
Poer:}’;;'s: 20 kw. MADBSI?P (EAQ) !1?)‘,‘53068
ain

Distance from London : Approximately 802 miles,
Standard Time : Greenwich Mean Time.
Announcer : Man.

Call : “ Agui Madrid Radio difusion Ibero-Americana.”” Anndunce-
ments are made in Spanish and English.

Time of Transmissions : B.S. T, 00.00-02.00 daily; special concerf
for European listeners, 19.00-02.00 (Saturdays). Twice weekly the
station relays a programme from the Madrid (EAJ7) studio.

Closes down with good-night greetings in Spanish and English followed
by the Spanish Republican National Anthem, Himno de Riego.

Metres : 31
Power : 200 w.

HEREDIA (T14NRH) < 'oexcte
Co.ta Rica !

Distance from London : Approcimately 5,500 miles.

Standard Time : Greenwich Mean Time less 6 hours.
Announcer : Man.

Languages Used : Spanish and English.

Call (In English) : "“This is the amateur radio station TI4N
Heredia."”

Interval Signal : Bugle Call.

Times of Transmission : B.S.T. 02:00-04.00 daily and irregul:
between 22.30 and 23.30. 1

Metres : 31.6 POZNA" (SRI) Kil(;(z;ges :

Power : 1 kw.
Poland

Distance from London : Approximately 728 miles:
Standard Time : Central European (coincides with B.S.T43.
Announcer : \WWoman.

Call : ‘*Hallo, hallo, Radio Poznanskie.”

Interval Signal : Short carillon and metronome. )
Announcements are made in Polish, French, German and occasionally
in English.

Times of Transmission : B.S.T. 19.00-21.00 (Tuesday); 12.00-

of gramophone records or relay of programine from Poznan or other
Polish studio.

Closes down with greetings in various janguages followed by Polish
National Anthem.

13.00 (Wednesday); 19.00-20.30 (Thursday). Programme consists-

Yoss* DOWNER'S GROVE (W9XF

lezer : Llinois, US.A.
w.

Distance from London : Approximately 3,850 miles.
Standard Time: Greenwich Mean Time less 8 hours,

Announcer : Man.

Call: * Your station is WENR, Chicago, operating on 870 kilocy¢
and through the short-wave transmitter WOXT on £,020 kilocyel—=

Times of Transmissions : Relays programmes from WE!
Chicago, and other strdios in the National Broadcasting Compai
Blue network. Sundays: B.S.T. 05.00-07.00; 18.00-17.30; 21
28.00; 00-6. Weekdays : 15.15-16.45; 20.30-24.00, and from 01
06-00 {except Saturdays), =

oA, WORNBERG S

Germany

Distance from London : Approximately 510 miles.

Standard Time : Central European (coineides with B.5.T)
Announcers : Man and woman.

Call : * Hier Bayrischer Rundfunk, Muenchen, Nurnberg, Augsbur-
gund, Kaiserslautern.”

Language : German only.

Ogpening Signal : Siren (as Munich q.v.).

Interval Signal : Musical box : short theme.from the Mastersingers
(\Waguner).

Main Daily Programmes : Relays Munich.

Closes down as other German stations with good-night greetings
tollowed by the Deutschiandlied.

Assoclate § Transmltters : Munich, 533 metres (563 kilocyelag),
80 kilowatts; Angsburg, Kaiserslautern, 560 metres (538 kilocygles).

Metres : 518.1
Power : 100 kw.

- ee
VIENNA Kilocycl. My fy

) . 579
Ausiria 3

Distance from London : Approximately 760 miles:

Standard Time : Central European (coincides with B.S.T).
Announcer : Man (German langnage only used).

Opening and Interval Signal : First few bars of Strauss? 2
Dannube Waltz played on a toy musical-box.

Call: *Allo, Hier Radio Wien’" (phon. Feen).

Main Daily Programme : B.S.T. 08.00, time signal, weather, o th 3
phyaical exercises, early morning coaeert, then continuous broad e e'
throughout day until 18.00, talks; 19.10, concert; 19.40, time sig :
weather; 21.00), main evening entertainment; 22.15, news, etc., d:

music.

Good-night greetings in German, French and English followe

the National Anthem, Oestereeichische Buudesll‘w:mf i

Relays : Vienna Experimental, 1,255 metres (239 kilocycles); 4

metres (6,070 kilocycles) on special days; Salzburg, 218.5 me

(1,,373 kilocycles); Linz, 245.9 metres (1,220 kilocycles); Innshbr

283 metres (1,058 kilocycles); Graz, 352.1 metres (852 kiloeye!

Klagenfurt, 453.2 metres (662 kilocycles).

Kilocycles :

Metres : 1,145%

Power : 15 kw. MﬁNTE cENERI 262
Switzerland

Distance from London : Approximately 550 miles.

Standard Time : Central European (coincides with B.S.T.).

Announcer : Woman (Italian language used only).

Call : “Radio Svizzera Italiana.”

Opening Signal : Church chimes (gramophone record):

Main Daily Programmes : B.S.T. 16.00, concert (Sunday); 20.29,

weather, concert; 21.00, talk, main evening entertainment{orchestral

concert or gramophone retords); 22.10, news, weather, etc.; 22.30,

dance music or light concert. Sometimes relays Beromuenster

programme. I
*Subject to alteration.

Metres: 1,200
Power : 6 kw.

ISTANBUL Kifogyel  Columbia, Ph

Turkey phone, HM

Distance {rom London : Approximately 1,550 railes. mentz'on only a

fit Exide Batter
Batteries for H.

Standard Time : Eastern European (B.S.T. plus 1 hour).
Announcer : Man,

Call : “ Allo! allo ! Boucari Istanbul. telsiz telefonou: allo! ici R
Istamboul.”

Main Daily Programme : B.S.T. 16.30, oriental music, n _
18.80, orchestral and vocal concert, news.
Closes cdown with the playing of the Turkish National Ant]

Istiklal Marsi (The March of Independence), followed by good- . o
greetings in Turkish, French and English. ) ¥ 800C T ble Jrom Exide Servic

Batteries, Exide Work

Better service re.
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“My friends are

simply amarzed at

the performance-”
(Sgd.) C.].D., Weaste

Columbia, Philco, K.B., Marconi- 1’

phone, H.M.V., Burgoyne, fo - ®
| mention only a few leading set-makers, b!.’ Ex‘bc
fit Exide Batteriesfor L.T. or Drydex

Batteries for H.T. DRY BATTE RIE S
et e s ) FOR WIRELESS

esdibe frowe Bxide Service Stations and all reputable dealers. Exide Service Stations give service on every make of battery

Exide Batteries, Exide Works, Clifton Junction, nr. Manchester. Branches: London, Manchester, Birmingham, Bristol,
Glaseow, Dublin and Belfast. Dx o1

Better service results frém mentioning ** Wireless Magazine '’ when writing to advertisérs
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Stations best received in the British

LS BROADCAST

Isles:are-indicated in bold type-

eI ENC TG
WO TR

Wage- Dial | Wave- | = Dial
Tength Name of Station Readings l Couniry length Name of Station Readings Country
13.98 | W8XEK, Saxonburg ... United States 30.2 Leopoldville . oea - Congo
13.95 Ch\cago WOXF United States 30.4 Lawrenceville (N J ) WQN United States
14.47 Buenos Aires LSY Argentine 30.77 | Lawrenceville WO United States
14.87 | Rocky Point WQX United States 30.89 Rugby GCA Great Buitain
14.9;6 Iﬁciopgldwlle ?PLPPU.. gelgliiln Congo :;311 .é]s }-Ll,ell-)edx% %:IXRH (}:’gitt?x gI:xlca
15.5 o de Janeiro razi . sbon r
15.61 Lawrenceville (N.J.) WKF . United States 31.28 Phllade]]::hia W3XAU United Stat‘%s '
15.625 | Ruysselede (Bruges) ORG .. Belgium . Sydney VR2ME - .. 3 New South Wales
15.82 | Buenos Aires LSR Argentine 31.297 | Daventry (Empire) GSC . Great Bntgm
15.86 Rocky Point (N.J.) WQE United States 31.31 Radio Nations HBL Switzerlan |
] 15.93 Bandoeng PLE z]:';wat . ol g}gg gprmgflx)e}:l\ W1XAZ —— gg::gnimt%
. ‘ p eesen — |
}g ég g:gol:; (},{?(JD C(:lel::mbiga1 el 31.48 Schenectady W2XAF United States
168 Kootwijk PCK Holland 81545 | Daventry (Empire) GSB ... | Great Britain
L 16.36 LawrenceVIlle (N J. ) WLa United States 31.55 | Melbourne VK3ME . k VIthfla
16.38 Rugby GBS . Great Britain 3158 | Rio de Janeiro PRBA | BI‘]&ZI .
16.39 | Maracay YVQ ... .. .. | | Venezuela 316 | Poznan SR1 ... 5 Polan
18.56 Bandoeng PMC sl | 2 = Ja\(a 31.7 Rio de JaneuoyPPU. o T Ur;?:ld o
10.57 Chicago WOX AA — United States 31.71 Rocky Point WK]J ... vor | | Unite; ates
16.66 Rocky Point WAJ | United States 31.86 Bandoeng PLV i .g{a\’a
16.72 Rocky Point (N.J.) WQB __] United States 32.28 Rabat sl == onoc‘;:%t .
16.76 Rocky Point WLL { United States gggzli (lsawrericst_?'ille WND Bo | Arnégxtinea es
e Z. VOS .
! %g% Ei‘,‘;i‘:?,"f IfCL\f =i 'Ilfgilaand 33.59 | Rocky Point (N.J) WEC ... [~ | United States
16.878 | Boundbrook W3XAIL United States 34.68 Long Island W2XV . United States
{ 18.88 Eindhoven PHI e Holland 35.55 Rio de Janeiro PRDA Argentine
i . Daventry Empire GSG | ____ | Great Britain 36.92 Bandoeng PLW Java
16.89 Kénigswusterhausen DJE _|— ! Germany 37.80 Doeberitz DOA —— ——— | Germany
17.38 | Norddeich DAN ' :___ Germany 38.07 Tokio JIAA ... R Lo e =—1 g:gta;rland
17.44 | Maracay YVG 5% Vi 38.476 | Radio Nations HB S
1857 | Svinby Vi = enan 1 0 S555 | Shanenat X6D 1 T China
bl ?{‘gg:?v}:,ilé[c{L o = Java 3974 | Calgary (Albycks 0 T T Canada
18.44 Lawrenceville WLO-WLK I United States 40.5 New Brunswick WEN ___j._.__ Ungt:g g:ates
16.3 Leopoldvillte ... Belgian Congo 40.54 New York WEM ey = A Uil ates
19.36 Kemikawoa (Tokio) JIAA Japan 41.1 Amateur Band o e . e _Isl
19.5({ IS‘cheﬂe«;mdy W2XAD gnl]x ted States 3}3 Is_a:lsg:’;(l’l;a; EIAAIEQS Ny L — sl s | S?:aggttle;fents
19.6. a Paz ... olivia 2 1 o+ || ———{ Sts.
19.84 New York W2XE .. = United States 43.11 Rocky Point {N J.) WEO TV SR Bng:eg g:a:es
19.67 | Coytesville N.J. W2XAL ... A _ | United States 44.51 Rocky Point (N.Y.) WEJ = Umted states
19.68 | Radio Coloniale ... s [====f——— N Franer 44.61 | Rocky Point WQO ... e e e Gm ed States
105 | Taxgnbuce WBXK ol e glgtgdfzsmes e g:gpgell))gsl(ﬁan E AR TR0 S| S;:;umxany
}g 237 ;::cs];‘;eil)(.i]B _—__—_-. Germany 45 { Constantine FM8KR |——‘ |- & Slinnis
19.815 | Daventry (Empu'e) GSF | Great Britain 45.31 | Rio Bamba PRADO = (S ]lijcgasd%l:
19.84 Rome (Vatican) HV ] o] | = B (N 45.38 | Moscow REN | L i 7 R
5038 | Mania KAy e CGA g — e 1667 ‘ Loadon (Ont .| VEOBY | Canada
203 %gcnf{l; Potnt Wov T T[T United States 46:69 | Boundbrook W3XL . | United States
20.49 Deal (N.J.) WND ... e f—— || United States 46.7 Newark W2X A1l vir |lm—— | United States
20.5 Chapultepec XDA .. |\ —— | Mexico 46.73 Minsk RW82 . 3 O e — e
20.7 Rocky Point WK]J ] | United States 48 Casablanca CNSMC B e A lomb?a
20.97 | Amateur Band Ll e— e — e 48.35 Bogota HKC . . N e = — Cgina
21.53 Rocky Point {N.].} WIK oSO i S = Un.}ted States 48.54 Shanghai XGKO - .—!x___. oL
21.62 Rocky Point (N.Y) WIY ... | United States 48.8 Winnipeg VESCL . i ——— L U?uted Stat
21.83 é)ruml;mndvxlle }F.A?'l‘"\ l__ ] IC{ana:; :236 IS(?;?:})‘I.‘:I;Hg Sll:az %‘,}YBXK e o es
k 21.93 zekesfehervar e ungary i
22.26 Rocky Point WMA ... eos fmemd—— | United States 48.92 | New York W2XA ... ggltg‘ilggatcs
22.4 Rocky Point WMA ... eee |—— {— | United States 48.95 Maracaibo YVIIBMO Ca: 2
22.58 | Drummondville CGA o EeEve W alicanada 48.98 | Halifax \;EQHX Sth.aAfrica
23.28 | Radio Maroc (Rabat) I 4 - |'"Morocco 49"):, | _Ic;hannes ourg ZEY .. IORRIEELY S — S ayaea,
b 23.7 Drummondville VE9AP e Canada 1 49.02 Wavne W2ZXE { v i
i 24.41 | Rugby GBV .. gnl-)e”at f(lintam ig.i)s | g:ll;?ﬁn: "}(L\JléBC f = 3
1 3590 | Pontoise }l:l\)(X France 4918 | Boundbrook W3XAL ... United States
25.24 | Chicago W9XF United States 49.22 Bowmanvﬂle VEQGW galll;tii:
25.27 | East Pittsburgh (Pa) WAXK ___ | United States 403 | La Paz ———— Bolivia e
25.284 | Daventry (Empire) GSE ... i Great Bmau-i 49.34 (S.‘.l':(ncaglo t\)VQifAA ——l Vamited St
] 22'33 Wheage, gzigr«:ngm e =—l==s 83:23 Stiﬁ 4 Vancouver VEOCS . ——|" | British Columbia
554 | Romesmo = T 1taly Philadelphia WX AD United States
25.42 Bowmanville VEOGW e lE — FGanadal 95 J Havana CMCl uba
61 |zesembId T Genaa s - R Koty Cotony
25.51 eesen ¢ el e 4 r
25.532 | Daventry (Empire) GsD . [__.._.__. Great Britain 40.586 Daventr\;' (Empu-e) GSA ; ggevaatsBcg::n
gy o T o | il Jhack ™
258 ] R e R 7T canada "o §| Miami Beach W4XB United States
2630 | Cemrito CWG i /7| Uruguay 1067 {| yoe WixAL X United States
2572 | Riode Janeiro PB 1| | Braal Chicago WOXF . United States
26 i Madeira 49.83 l(dnlgswusterhausen DJ¢~ Germany
26.83 Funchal C'13‘\Q = e e
275 Kootwijk PCP . b =tz ——JSHolland 49.96 Drummondville Conara,
27.65 | Nauen DFL .. .ss |———|———| Germany S50 0 Moscow{, Rtyag ) BV} Iialy
28,28 Rocky Point (N . ) WEA: gl — —— United States 50,26 | Rome (Vatican lighe
28.5 Sydney VK2M i S r— ?{gv; ?outh Wales gé b %;nl;:;lsvc A | e gpion:
268 gmcﬁ?fu?;‘}.%x Argentine 54.52 | New York W2XBH ... United States
] = e | Belgium 56.9 Kénigswusterbausen DTG Germany
s v ey 7 ST I 2 5703 | Rocky Point WQN United States
29.18 | Buenos Aires LSO ... ... Argentine Repub. 574 ocky OPMY ey
29.58 | Leopoldville OPM .., - |=————| Congo_ s 58. 31 Bandoeng e T
30.0 Radio Excelsior LRS Argentine Repub. 58.3 x'ag"ulel ahr ) Y o
80.0 Madrid EAQ e e—— ' Spain 60.3 Long Island (N.J. =
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It is capable of handling d large

input without distortion. Supplied

complete with Unit, base and

Transformer,  giving “PARMEKO’* WORKS, 74 NEW OXFORD STREET,

Ratios of ! 1.1 and 22.1. £ 7 AYLESTONE  PARK, LONDON, W.C.I
PRICE LEICESTER Mus. 5070

NEW <«SENIOR” MODEL

In order to meet the demand of those who
prefer a Loud Speaker of the large cone type, we
have recently introduced our “SENIOR™ MODEL.
This Speaker will be found similar in all respects
to our “ STANDARD " MODEL, with the excep-
tion that it has a 12” diameter diaphragm with a
cone angle of 120°.

CATALOGUE AND FULL PARTICULARS FREE ON REQUEST

PARTRIDGE & MEE L"

| B

YEARMERG

LOUD SPEAKER

COLVERN
__FERROCART CO|LS

COLVERN . . ..
always associated
with all that is best
in radio frequency ||
coils.

FERROCART Coils
are synonymous for
outstanding select-
ivity, compactness
and efficiency.

Made under
licence from
the patentee,
Hans Vogt.

TYPES FI F2 F3
For single S.G.H.F. stage

TYPES FI0 FII FI2 FI3

' Suitable for 2 S.G.H.F. stage
receivers receivers

3776 per set. 50/7- per set.

Mounted on sub base with ganged wave change switches.

COLVERN LIMITED,
ROMFORD, ESSEX.

London Wholesale Depot, 150 ng s Cross Road, W.C.I.

I
YOU SHOULD CHOOSE

this Camco
Radio-Gram |

!CABINET |

Just the thing for converting
your set into a Radio-gram.
= It’s a very handsome piece

| offurniturethat incorporates
4 the outstanding
¢ workmanship and finish for
which Camco Cabinets are
famous. Ample room for
set, speaker, motor, pick-up,
needie tray, etc. Price,
including baffleboard, £6.

CARRINGTON
Manufacturing Co., Ltd,
Showrooms : 24 Hatton.
Garden, London, E.C.1.
Holborn 8202.
Works : S, Croydon

See the complete range of
Camco Cabinets at our
Showrooms, open 9.15 to
5.45 (Sat. 12.30), and

Post-in-3d. envelope.

There is news in the ** Wireless Magazine

send coupon for copy of
Camco Cabinet Ca,a[y ogue - Names oo
—it's FREE.
EATATESS s & aleics s W ia e ia s aBE o)
TS 400 & Ao oIORR oL o ey s

(X}

advertisements
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WORLD’S BROADCAST

WAVELENGTHS ¢

ontinued from
page 8

Wave- Dial Wave-
length Name of Station Readings Country lengih Name-of Station
62.56 | London (Ont.< VESBY | Canada 360.6 McChlacker ... -
66 Rocky Point WAD T | United States 363.6 | Algiers
67.65 Doeberitz DFK | Germany 3060.5 Bergen
70.17 Rocky Point (N.). J 367.5 Bolzano )
WIR United States. Frederikstaad
70.2 Khabarovsk RV15 ... TISISIRE R 368.1 Helsinki n
79.5 Salisbury ZEA == South Africa : Kharkov
84.5 Berlin D4AGE — Germany Seville
92.31 | Doeberitz ... Germany 370.1 Radio LL ... 2
208.3 Liege (Wallonie) Belgium 372.2 Hamburg
Magyaravar = Hungary 376.4 Sconish Reglo ojy ™=
209.8 Pecs Hungary 381.7 Lvov ...
Miskolcz =~ | Hungar 385 Radio Toulouse
211.3 Newcastle ... = Great Britain 385 Stalino..
2148 {| Warsaw (No.2) - e Poland 359.6 Leipzig
Aberdeen . — Great Britain 335.2 Bucharest
214.9 Antwerp Belgium 308.9 Midland Regm-ml
215.86 Chatelineau ™ Belgium 403.8 Sottens 3
27 Konigsberg L Germany 408.7 Katowice
218 Salzburg N Austria 413 Athlone Bl
218.5 Plymouth Great Britain 416 Radio Maroc
220 Beziers 5 I Belgium 419.5 Berlin
223.2 S“Bdlsh Relays Sweden 494.3 { Madrid (Espana)
224 X = Irish Free State i Madrld EAJ7
225.9 Fécamp —— France 430.4 Belgiade .
227.4 Flensburg Germany 435.4 Makhatch-Kala
230.6 Malmo 2 aiis | Sweden . Stockholm =
231.3 Kiel ... = | Germany 441.2 Rome ... e
235 Lodz ... Poland 1471 Paris PTT
235.5 Kristianssand.. ! Norway - Dantzig
236.2 Bordeaux-Sud-Quest | France 450.3 Klagenfurt
237.9 Nimes . - France 453.2 { Odessa...
239 Numberg 4 Germany i - Porsgrund ,
240.1 Stavanger ... Norwa 453.8 Milan Vigentino
242 . Belfast s Irelan 4566.6 San Sebastiau
244.1 Basle ... Switzerland 459 Beromuenster
245.0 Linz Austria 461.5 Archangel
R Berne B Switzerland 465.8 Lyons PTT ...
247.7 | Trieste 1 T T | Italv 472.4 | Langenberg
240.5 Juan-les-Pins ~ | France L 476 Simferopol 2
y Prague (No. 2) Czechoslovakia 480 North Regional
250 Radio Schaerbeeck T Belgium 483 lvanovo-Vosnesensk...
250.9 Barcelona EAJ15 == Spain 488.8 Prague
253.1 Gleiwitz : Germany 405.9 Trondheim
254.7 Toulouse PTT ~— .| France 500.8 Florence 2
256.7 Horby... T8 W Sweden 501.7 Gorky
250.8 Frankiurt . Germanv 509 Astrakhan .
261.6 { London National ... Great Britain 509.3 Brussels No. 1
5 West National (Tests) Great Britain 517 Vienna .
263.8 Moravska Ostrava Czechoslovakia 625 Riga ...
2656.7 Lille ... st oo France 533 Munich o
267.4 Valencia Spain 540.6 Palermo
260.8 { Bremen | Germany 541.5 Sundsvall
o E Bart . Italy 350 Budapest
271.2 Ceinte-Li¢ge Belgium FI Tampere .
275 Rennes France 550.7 Kaiserslautern
273.7 Turin 1taly Augsberg
276.5 Heilsberg Germany 563 Wilno
280 Bratislava ... Czechoslovakia 566 Hanover
281 Copenhagen... Denmark 569.2 Freiburg
282.2 Lisbon CT1AA Portugal 609.7 Grenoble
| Berlin ... - Germany 574.7 Ljubljana
283.6 Innsbruck Austria 680 Lausanne sa
> Magdeburg Germany 720 Moscow PTT .
Stettin Germany 750 Geneva
284.3 Radio Lyons . France 770 Ostersund .
280 Montpellier . France 779.2 Petrozavodsk R V29 .
288.8 Bournemouth.. | Great Britain 833 Heston Airport
3 Scottish National ... Great Britain 840 Budapest (2)
201 Viipuri... b i | 1 Finland 857.1 Leningrad
293 Kosice 4 - 1 Czechoslovakia 937.5 Kharkov
203.7 - Limoges PTT - France 1,000 Moscow
296.1 Hilversum X || Holland 1,060 Scheveningen Haven
208.8 Tallinn s Esthonia 1,071 iflis
301.5 North National i 1 Great Britain 1,083 Oslo ... "
304.3 Bordeanx PTT - 1 | France 1,107 Minsk . fC
306.8 Zagreb... 3 4 Yugosiavia 1,153:8 Knlundborg
307 Falun £ 3 | Sweden 1,140 Monte Ceneri (tests)
308.5 Vitus-Paris ... - - France 1,190 Luxemborg
309.9 West Reglonal N Great Britain 1,200 Reykjavik = -
312.8 Cracow 2 Poland % Istanbut . o
318.9 Genoa . 1, = Ttaly 1,229 Boden ...
315 Marseilles - & -t = France 1,237 Vienna
318.8 Naples i 3 Italy 1,304 Moscow
b Sotia o o3 Bulgaria 1,354 Motala
319.7 Dresden - Germany 1,380 Novosibirsk
321.9 Goteborg Sweden 1,411.8 Warsaw
325 Breslau . 77| Germany 1,445.7 Paris (Eiffel Tower)
328.2 Poste Parisien France 1,481 Moscow (RV1)
331.8 Milan e Italy 1,538 Ankara i
335 Poznan | Poland 1,554.4 Daventry National
838.2 Brussels (No. 2) SN Belgium 1,634 Konlgswusterhausen
341.3 Brn by Czechoslovakia 1,725 Radio Paris
345.2 Straabourg |~ | France 1,796 Lahti
348.2 Leningrad = e =y rSISiR! 1,875 Huizen
348.8 Barcelona EMI Spain 1,910 Svendlovst ...
362.1 Graz - ; Austria 1,935 Kaunas
368 Tirasp, ool US.S.R. 2,625 Komgswusterhausen
365.9 London Regional | | Great Britain 2,650 Eiffel Tower

Dial
Readings

! Couniry

_'M.J

1 Germany
North Africa
Norway
Italy
Norway
Finland

i U.S.S.R.
Spain

France

Germany

Great Britdin

Poland

France

U.SS.R.

Germany

Roumania

Great Britain

_| Switzerland

_| Poland

Irish Free State

North Africa

Germany

Spain

Spain

Yugoslavia

U.S.S.R.

Sweden

Italy

e et

France

Dantzig

Austria

U.S.S.R.

Norway

Italy

Spain

Switzerland.
U.SS.R.

France

Germany

U.S.S.R.
Great Britain
‘ U.S.S.R.

Czechoslovakia

Belgium
Austria
Latvia
Germany
Italy
Sweden
Hungary
Finland
Germany

‘ Germany
Poland
Germany
Germany
France

| Yugoslavia

 Switzerland

_ U.SS.R.
Switzerland

. Sweden
U.S.S.R.

Great Britain

Denmark
Italy
Luxemburg

Iceland

Turkey

Sweden

Austria
U.S.S.R.
Sweden
US.S.R.
| Poland
France
U.SS.R.

Turkey

Great Britain

Germany

France

Finland

Holland

U.SS.R.
Lithuania

Germany

France

10
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£6.17.6

Complete

An outstanding example of modern Battery receiver design and
technique. The Sunbeam B.37 three-valve model offers you the
finest alternatives to a mains driven set.

Particularly sensitive and selective it provides a wide choice of
programmes. A powerful output circuit and an accurately
matched moving-coil speaker reproduce these at fine volume
and with pleasurable tone.

Specification : 3 valves : 5.G., D., Triode output to P.M. Moving Coil Speaker.

Current consumption only 7.5 m.A. Sockets at rear for Aerial and Earth, extra
loud-speaker and Pick-up.

marne SUNBEAM
{page 76). MODEL B 37
£6:17: 6 Complete

The Sunbeamn B.37 is only obtainable

through our appointed agents. (Name

and address of nearest agent, also litera-
ture, sent on request)

For those with electric supply there is
the Sunbeam U.35 which works equally
well on either A.C. or D.C. supply |
without any alteration whatever. Price |
£9:9:0, Details on request

SUNBEAM ELECTRIC LTD., Sunbeam Road,
London, N.W.10

’,lll"' "”H”"l"] lN gm H’ ,
N R A &
) |

TR TR R
i p (|| Sy

! l' E m Ii;llw‘lg‘:y” iI.lllm--l-'-n"

T
!;

the “FUTURE’’

Now is the time to make provision for a

permanent, ample and constant power supply

throughout the winter —and for many

winters to come—by giving your A.C. set
a reliable rectifier. Give it a

WESTINGHOUYSE METAL RECTIFIER

and remove all worry and periodical renewa'.

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO. LTD.,

82, YORK ROAD, KING’S CROSS, LONDON, N.Ii.
TV o R O - W Wl O

Wireless Magazine. Auguse, 1933

Dubilier Condenser Co. (1925) Ltd., Ducon Works, Victoria-Rd., North Acton, W.3,

There is news in the ** Wireless Magazine * advertisements
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FETTER LANE’S Review of the Latest

SEND TO US FOR THESE
CATALOGUES !

Here we review the newest booklets
and folders issued by six manu-
facturers. If you want copies of any
or all of them just cut out this coupon

aond send it to us. We will see that you
1 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 are ;=

Send this coupon in an unsealed en-
velope, bearing };d.stamp, to *‘Catalogue
Service,"’ WIRELESS MAGAZINE,
58/61Fetter Lane, E.C.4. Valid till Aug. 31

A FEW WORDS .. .!

ERE’s a folder from Wilburn
and Co. They call it A4 Few
Words About Condensers.  Fairly
useful words, too, even if they are
more figures than words. It deals, of
course, with Peak condensers and is
just the sort of thing you’ll like to
have by you when building or
renovating a set.

It’s the very latest Peak production
and deals with the new type W
electrolytic condensers.

By the way, I wonder if you know
that Wilburn make some very useful
little 5-, 6-, and 10-way connectors
of bakelite, having moulded-
in brass insets which are numbered.
‘These too, are described in 4 Few

Words. 331

* »: *
MAKING ’EM MUSEUM PIECES
T HE Milnes people are going all

out with their very clever high-
tension supply unit. All knowledge-
able radio fans are talking about
them and on the road I keep meeting
the nippy cars of the Milnes travel-
ling stud.

The latest Milnes folder is a very
clever effort in which mains units,
dry batteries, and high-tension accu-
mulators are shown as ‘ museum
pieces circa 1920-1932 ”

The Milnes unit certainly has a
number of advantages of its own. It
is basically a high-tension accumu-
lator of the nickel-cadmium cell

type, with an alkaline electrolyte, and
it is virtually everlasting.  An
ingenious switching arrangement is
fitted so that the unit recharges itself
automatically from a low-tension
accumulator.

The Milnes unit can, of course, be
charged direct from the mains, and
it is claimed that the unit gives
better voltage regulation and a more
silent background than a mains unit.

332

> > *

FOR THE MAINS MAN

T’S very handy to have lists of
mains transformers and smooth-
ing chokes by you in the wireless
den, but most thin paper charts get
torn all too easily. So Rawswood
deserve a note of congratulation
on their latest data sheet of mains
transformers and smoothing chokes.
It is a comprehensive folder, giving
practical and technical details, en-
closed in a stout cardboard cover.
Rawswood make very good power
apparatus and this folder includes a
description of three fine complete
power packs, as well as details of
power transformers, filter chokes, and
low-frequency transformers. 333
* > *

ENTERPRISING IGRANIC

IGRANIC are catering for the up-

to-date amateur in a very whole-
hearted fashion. Seems to me that
almost every other day I get a leaflet
describing some new component
which Igranic have just put on the
market.

For instance, here are the latest
Igranic sheets before me as I write—
three of them. There is a new Igranic
class-B driver transformer, costing
only 1ls. 6d. It has a number of
terminals, so that the secondary is
tapped and two alternative ratios are
provided, 1 to 1 and 1.5 to 1.

Then there is the CH4 choke,
which costs only 9s. 6d.

The third Igranic folder is devoted
to something which will interest the
keen experimenter—a buttonhole
transverse-current microphone. 1
won’t go into details as all techni-
calities are given in the folder. 334

12

Catalogues

WHY NOT BUILD ONE?

HY not make up your own

mains unit ? It’s simpler even
than building a set. There is no
need to take any risks if you get a
complete kit of parts. Heayberd, for
instance, has published a very
helpful thirty-six-page book, in-
cluded in which are full particulars
of a large number of useful kits for
mains units.

The new Heayberd book—you can
get a copy of it free—gives circuits
and facts which make your choice an
easy one. Don’t forget that all
Heayberd models are covered by a
comprehensive guarantee against
breakdown, so that you are just as
safe in building your own unit as
vou are in buying one.

A point-to-point diagram is given
with each kit, and the components
are ready assembled and mounted on
the base; all you have to do is wire up.

335

* > *

FULL O’ POWER

T seems to me that class B and
Q.P.P. have given a new lease of
life to the dry battery as a provider of
high tension. If you have a really
good battery you can, with a modern
set, get amazingly economical run-
ning and yet have an undistorted
power output of about 2 watts.

But you must have a good battery.
Siemens, as one of the oldest elec-
trical firms in the industry, can
certainly claim to make good bat-

teries, and so I was particularly"

interested to get their latest folder
and see how they have dealt with the
class-B question.

In the very wide rangé of types
they make a triple-capacity power
battery recommended for sets taking
10-20 milliamperes for class-B
receivers. There is a double-capacity
power battery also suitable if, on
account of bulk and weight, the
triple-capacity type is unsuitable.

Anyway, if you get the new
Siemens folder you will be able to
see the voltage ranges, dimensions,
weights, types, and prices of all the
Siemens batteries. 336
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The ONLY SPEAI

Specified for the
WIRELESS MAGAIINE

AC/DC THREE”

Only the best was good enough for a set like this. The best
speakers in the world are Blue Spot—and so 99 P.M. was
chosen by the designers to ensure perfect reproduction.

TECHNICAL DETAILS
Special magnet of exclusive design, ensuring powerful and
permanent energy ® De Luxe transformer, with special
plugs and sockets, for easy valve matching @® Available for
all output stages, including class B @ Specially designed
moisture-proof cone and speech coil ® No danger of warping
or fouling in the gap ® Moulded side plates to protect air
gap from dust or magnetic particles ® Perfect and even
responseover the whole musical scale ® A superb instrument

| Wireless Magazine. Auguse. 1933 |

PRICE, CHASSIS ONLY, 59/6

BRITISH MADE

CABINET MODEL (32 P.M)., in walnut, 87/6
Oatalogue W. 3. 308. giving full Blue 8pot range sent post free on ragquest
THE BRITISH BLUE SPOT COMPANY LTD.
Blug Spot House, 94-96 Rosoman Street, Rosebery Avenus, LONDON, E.C1
Phone : Clerkenwell 3570.
Distributors for Northern England, Scotland, and Wales : H. C.
Rawson (Shefficld and London), Lrp., 100 London Road,
Sheflield; 22 St. Mary’s Parsonage, Manchester; 177 Westgate
Road, Newcastle-upon-Tyne; 37-39 Clyde Place, Glasgow-

Grams : " Bluospot, Isling, London.”

PURITY * DEPENDABILITY - ECONOMY

Only one form of H.T. Supply gives all three—The

The dream of all wireless enthusiasts
is of H.T. Supply as dependable as
the mains, but without their noisy
background; as pure as a new dry
battery or newly-charged H.T.
accumulator, but  without the
annoyance and expense of their
periodical replacement or recharg-
ing. The dream becomes reality In
the Milnes H.T. Supply Unit. It
delivers H.T. current perfectly
smooth and noiseless, and the volt-
age shows practically no variation.

The Milnes Unit comprises cells
with nickel-cadmium plates in an

SPECIAL_ TROUBLE - FREE
H MECHANISM

PRICES IN GT. BRITAIN.

Hire Purchase terms available

WLNEs

alkaline electrolyte. It is left
permanently coupled to the L.T.
accumulator and recharges itself
from this-automatically and without
wasting a milli-watt of current,
merely by turning a switch. The
Unit is always on charge when the
receiving set is not in use. Con-
sequently it is always fully charged,
and equal to the demands of the

largest set. The plates are definitely
improved with hard work, and can-
not be harmed by overcharging, dead
shorting, or neglect. There is no sul-
phation or corrosion. The Milnes
Unit is practically indestructible,
and will give at least twenty years”
faithful service. Five-year-old units
(some of the first made) are working
better to-day than when new. ,

Have done with replacement and
recharging expenses. Enjoy pure
reception for a lifetime. Fit a
Milnes Unit and finish with H.T.
troubles for ever.

Ask your radio dealer, or send the.
coupon for Free descriptive book.

90 volt £33 0 Please send full particulars of the Milnes Unit. No
I00volt ... 395 REPESE

120 volt ... 423 Nome| . i e oo epaic ki ol =8 0 T o 1

150 volt 516 Address

MILNES RADIO GO.,CHURGH ST., BINGLE';, YORKS

Advertisers like to know you ‘‘ saw it in the ‘ Wireless Magazine * '
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WEA

Reg. Trade Mark

-NUCLEON

IRON - CORE COILS
are essential for the

TYERS IRON-
CORE THREE
o

REPORTS are to hand of the amazing perform-
ance of the * Tyers lIron-core Three.”” The
faith of the designer in the new Wearite Coils has
been amply justified. Never before has such an
efficient combination of range, selectivity, and
perfect reproduction been attained. Build this
wonderful set and realise what the combined
efforts of Mr. Paul Tyers and the Wearite manufac-
turing organisation- have done for better radio—
for you!

BETTER SELECTIVITY — WIDER WAVE-
BAND RANGE — PERFECT MATCHING

WEARITE NUCLEON Senior: Type B.P.| 12/6
WEARITE NUCLEON Senior. Type B.P.2 12/6
WEARITE NUCLEON Senior. Type T.G. 12/6

Patents pending 31376/32, 3137732,
15746/33, 15747/33

'Pending Registration Trade Mark 5420 |4

HERE ARE OTHER SETS IN THIS ISSUE
IN WHICH WEARITE COMPONENTS ARE
USED

“ THE ALL-METAL FOUR?™>
One Wearite T.21 A Mains Transformer Price 25/-
(Reg. Design 780272)

«“ THE A.C.-D.C. THREE**
Two Wearite H.F.8 Chokes Price, each, 10/6

“ THE SELF-CONTAINED FOUR”
One Wearite H.F.P.A. Choke Price 4/-
One Wearite H.F.P. Choke Price 3/6

Send for appropriate Ledflet.

® \ V | u
Special Nucleon Wearite Iron Core H. F. Chokes are I
available for use in this Receiver. They are specially /\\ I
screened complete with pigtail. Leaflets covering these Reg. Trade Mark '\\ /

new chokes and also the new coils are now available. N

WRIGHT & WEAIRE LTD., 740 HIGH RD., TOTTENHAM, N.I17. “Phone : Tottenham 3847/8/9

Q 3233
Better service results from mentioning ‘* Wireless Magazine '’ when writing ‘to .advertisers
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STAGGERED RIGHT-
ANGLED PRISM

(ECHELON n:vwa)\
S

CYLINDRICAL
LtE NS?

LENS OF FACE

ONE-DIMENSION IMASE

HOW THE SCOPHONY SYSTEM SPLITS UP A PICTURE FOR TRANSMISSION
By means of a special formation of stuggered prisms, called an echelon, the picture to be transmitted is split up into a series of

horizontal strips which effectively constitute a straight line.

HEN Mr. G, W. Walton

showed me his new visidn
receiver I picked the whole thing up
and put it in my coat pocket. I was
stopped before I reached the door of
the laboratory; but, anyhow, I had
demonstrated the smallness and
neatness of the apparatus.

Subsequently I found that the
moving parts of this remarkable new
invention would go into my waistcoat
pocket and make hardly any bigger
bulge than my watch.

Those who have used the vision
receivers  hitherto available will
realise the great advance Mr. Walton
has made after over ten years of
bard work on the problems of tele-
vision,

Negligible Power

He has done away with the
unwieldy Nipkow disc and the
heavy mirror drum and substituted
a tiny thing which looks like a crystal
ornament for a lady’s dress. The
power required to work it is negli-
gible—less than a tenth of a watt.

The Scophony vision receivers are
shortly to be put on the market by
Ferranti, Ltd. There will be two
types, a junior and a senior. The
junior will, I understand, be sold at
a price which will put it within the
reach of everybody. The size of the

pictures given is bigger than anything
yet attained from the B.B.C. thirty-
line transmissions.

In the junior model the maximum
size is 8.26 in. by 3.16 in., and in the
senior model 17.32 in. by 6.32 in.
Really no useful purpose is served by
making the pictures bigger than this.
It is not worth while with a thirty-line
transmission.

The light source is an important
thing in any vision receiver. The
Scophony receivers are very flexible
in this respect and can be used with
any gas-discharge tube—neon, sodium,
or mercury-vapour lamps, for instance.

In the successful demonstration
I recently saw the junior model had a
mercury lamp giving a bluish-white
picture and the senior a sodium lamp
giving a yellowish-white picture.

The thing which impressed me
most about these remarkable little
receivers was, first, the clarity of the
pictures, considering that only thirty
lines were being sent out by the
B.B.C., and, secondly, the ease with
which the apparatus could be used.

The picture came in at a touch or
two on the controls, evolving out of
the customary: whirl of spots and
bars, and, once there, remained
without any trouble for as long as
the transmission continued.

This was when the apparatus was

15

This can easily be scanned by a simple oscillating mirror

In these notes Capt. E. H.i
ROBINSON discloses the immir-
ent release of a new type of
television receiver to be put on the
market by Ferranti, Ltd. The
new principle is due to G. W.
Walton, whose system is called
**Scophony.”’

In the following pages a special
correspondent discusses the basic
features of the Scophony tele-
vision system and has something
to say about the possible form
the receiver will take.

It is understood that Scophony
television receivers will be on
- show at Olympia on August 15. |

|

coupled to a.simple two-valve broad-
cast receiver with a 2-watt output.
A big contrast, this, to my present
receiver with which I can only get a
steady picture when I use a valve
delivering 10 watts speech output,
though I can get fairly good results
with a 5-watt valve and 500 volts.
The Scophony vision receivers will
work with ordinary output valves and
no higher voltages than are customary
with commercial sets. This is a
great triumph, and it does bring
television within the reach of all.




| Wireless Magazine, August. 1933 |
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= speaking
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HE announcement that Fer- B.B.C. television programmes a real Scophony system we are pre- mplet
ranti’s are about to market a entertainment value. sented with a further alternative, ?OterPal 3
new type of television receiver can-  This is not altogether surprising in  both to the rotating-disc method and as the s
not fail to arouse interest, especially view of the fact that the rotating-disc to the use of the cathode-ray tube. o The
amongst those who are convinced ‘“scanner ™ is at least forty years old  As originally conceived, Mr. Wal- divisior
that radiovision must sooner or later and, although its modern equivalents ton’s scheme is based on the idea of :)urse
come into its own. —including the mirror-drum—have using an arrangement of stationary fiesireé
Although precise details of the new naturally been made more efficient mirrors, prisms, or lenses which auto- itabl
instrument are not yet available, it is in action, they still form the weakest matically and instantancously convert i steps
clear that the usual rotating-disc link in the whole chain of television the picture to be transmitted into a P
method of scanning has been re- transmission and reception. single ¢ straight line ”” of equivalent
placed by a Eibrgting-mﬁrrorharlrange- An improvem;:nt in this direction light and shade values. The
ment, which reduces the whole unit being long overdue, many designers r
to very compact dimensions. have recently turned theiz" atteition e e SR T iﬁiﬁv
The “ Scophony ” =+ = ] tothe cathode- This is done without the use of any e
system of scanning— = k| ray tube as moving parts or mechanism. Once the A
the name presum- | AT 3 ! offering the original has been converted into Eentr‘
ably being derived most promising an equivalent “ line *’ picture, it is i
from a Greek verb line of advance. ready for scanning. e
4 « . . . "y
meaning “‘ to see or The cathode It is this feature which forms the o
view’’—has been as- tube has no outstanding merit of the invention, P
sociated for some mechanically because the scanning operition can *g
years with the name moving parts, now be performed by a simple .
of G. W. Walton. and therefore vibrating mirror, arranged to swing 5/
It presents certain no imertia, so to and fro across the * line.” %
ingenious  features that when used As each swing traverses the whole
quite unlike anything for scanning it picture, a vibration rate of fifteen
that has yet been put is free from cycles per second is sufficient to pro-
into practice. the mnarrower duce the kinematographic effect
Whilst its merits
have still to be pub-
licly demonstrated,
one may feel reason-
ably sure that
Ferranti’s have sat- .
isfied themselves on
this point and that
they regard the new : i
receiver as marking g ampirious mirror is & German
a definite advance in attempt to get 180-line scanning t}
the art of radiovision. limitations of the al
It is generally admitted that the disc as regards the tl
quality of the pictures reproduced by size and definition
the well-known rotating-disc type of of the scene to be COMPARISON OF SCANNING DISCS N
instrument falls considerably below reproduced. On the Izt is seen a scanning disc for 30-line pictures, and 2
A . . on the right o disc for 100-line pictures, which, of course,
the standard required to give the Now in the give graater definition g
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required for ¢ living ”’ pictures; in
other words, fifteen cycles per
second gives complete persistence of
vision.

Any image or picture is naturally
seen in two dimensions, as, for
instance, the area shown m Fig. 1.
But if the picture is reflected from an
optical grating or echelon mirror,
each of the horizontal sections
marked ab, cd, e¢f, and gh, will
be displaced relatively, so that
they fall more or less into a single
line, as shown in Fig. 2.

Single-line Equivalent

In other words, a two-dimensioned
picture has been automatically trans-
formed into what is, practically
speaking, a single-line equivalent. In
this form the complete picture can be
completely explored by a single
lateral movement of a mirror used
as the scanning device.

The number of horizontal sub-
divisions ab, cd, etc. (Fig. 1) can, of
course, be increased to give any
desired degree of definition by
suitably increasing the number of
‘“ steps ™’ on the reflecting mirror.

Average Centre

The actual appearance of the
resolved picture “ line ”’ is perhaps
more clearly shown in Fig. 3, where
the track of the scanning mirror
passes diagonally across the average
centre, as shown by the lines ss.

If one considers a typical vertical
line, such as xx, in Figs. 2 and 3, any
point along that line will represent
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representative of the whole picture.

In Scophony television, therefore,
there is no necessity for using the
comparatively large rotating disc
typical of ordinary systems. In fact,
the moving parts of the apparatus
can, as Capt. Robinson points out,
be carried without

axis under the control of a chrono-
meter spring s.

The “drive” control, for syn-
chronising and for limiting the
amplitude of swing to a steady value,
is applied through a cross-pivoted
rocker R, which is coupled to a shaft

discomfort in one’s

pocket.
In transmission
the picture, after

being converted into
its ““line” equiv-
alent, is scanned by
the vibrating mirror
which throws the
consecutive  light-
and-shade values in
sequence 4cross a
photoelectric cell or
“eye,”” so as to
transform them into
corresponding elec-
tric currents. After
suitable amplifica-
tion, these are used
to modulate the out-
going carrier wave
from a transmitter.

In reception, the
process is reversed.
The light from a

Fig. 4.—A device developed by G. W. Walton for driving

and synchronising his vibrating mirror. It is likely that

such a mirror could be used instead of a rotating drum
or disc in picture reproduction

lamp is swept by
a vibrating mirror
across the face of a stationary
“stepped’’ mitror, which automatic-
ally restores the picture into its
original two-dimensional form.

One method described by Mr.
Walton for driving and synchronising

A
= X

]

A B

E F

6 H

Fig. 3.—Appearance of the resolved picture * line.”” Compare with the stagdered strips
of Fig. 2. The track ss represents the “average” centre of all the lines

the average intensity of all the points
along the corresponding line xx in
the original picture shown in Fig. 1.

It follows that the effect of scan-
ning along the * average ”’ centre of
all the lines, that is, along the track
s, gives a result which is truly

his vibrating mirror is shown in
Fig. 4.

The mirror itself is omitted
for the sake of clearness, but it is
actually carried in a frame F which is
mounted in jewel bearings at A and
A; S0 as to swing steadily about that
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T connected to the armature of a
synchronous motor M.

‘The resultant motion of the mirror
may be adjusted so as to compensate
for the brighter edges of the ¢ line
picture so as to ensure a uniform
illumination.

The drive may be arranged so as to
give a *“ saw-tooth ” wave motion to
a spot of light reflected by it from the
lamp, thereby adapting the instru-
ment to receive the standard type of
picture transmission.

The necessary phase-control re-
quired for perfect synchronisation is
obtained by rotating the platform p
carrying the stator of the motor m.

Receiver Possibilities

It is not at present certain how far
the new receiver will incorporate the
precise details of the -scanning
system set out above.

For instance, by making suitable
adjustments, a mirror mounted as
shown in Fig. 4 could no doubt be
used as a substitute for the usual rota-
ting disc, so as to throw the varying
light from a lamp direct on to the
viewing-screen, without the interven-
tion of the special “ stepped ” or
echelon mirror arrangement.
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THE LUCERNS

N

Every listener has heard of the
recent conference of broadcasting
authorities at Lucerne. In this
article Alan Hunter explains
just how the decisions reached
at the conference will dffect the
ordinary listener. There is no
doubt that we are on the eve
of a revolution as far as wave-
length distribution is concerned
and early in the new year
listeners will have plenty of
excitement sorting out the new
positions of Europe’s broadcasting
stations

N January 15, 1934, will be
staged the biggest re-shuffle of
European broadcasting wavelengths
ever known. Many of the best-
known foreigners will disappear
from familiar positions on your set’s
tuning scale.  That is the first
indication you will note when Plan
de Lucerne takes charge of the ether.
Meanwhile, it is interesting to see
just what this new wavelength plan
is all about, so that you will be quite
prepared for its consequences in the
new year ahead.

Europe’s House in Order

It is, firstly, a plan tabled to put
Europe’s broadcasting house in some-
thing like order; a plan that visualises
not only the host of existing stations,
but the innumerable stations pro-
jected for the immediate and more
distant =~ future by the various
countries of Europe.

In brief, it is a plan designed to
regulate the present stations’ trans-
missions and to control the progress
of each country’s broadcasting organ-
isation in the future,

For this reason alone the Lucerne
Plan is the most important wave-
length arrangement that has ever
been made. Backed up as it is by
the governments of all the countries
that have subscribed to the new
protocol, it is a plan that will
command the loyal support of
practically all the broadcasting organ-
1sations responsible for the pro-
grammes we receive.

A few countries have not yet
signed, notably Holland, Poland and
Finland, but as no less than twenty-
seven countries did sign it looks as
though the dissentients will have to
fall in with the new plan even if they
do not graciously approve of it.

Let us look into the basis of the
pew plan. The first point that will
strike you is the creation of a new
broadcasting waveband, in addition to
tlie expansion of the medium and
long wavebands already familiar to
listeners.

Band No. 1 extends from 2,000
down to 1,000 metres. Band No. 2,
the new band, extends from 1,000
down to 600 metres. Band No. 3,
the medium waveband, extends from
600 down to 200 metres.

Virtually, then, broadcasting of
the future covers a complete wave-
band from 2,000 to 200 metres
without a break, though it must be
said that the new band No. 2 takes
in only a few stations, mostly
Central Europeans that will not be
likely to interfere with the shipping
wavelengths into which they are
really encroaching.

These extensions of the existing
wavebands, and the setting up of
the new waveband, do something
to relieve the present squeeze.
Unfortunately, all this is not enough
to cope with the number of stations

18

by ALAN HUNTER

, FRANKFURT

SWITZERLAN|

in existence and those projected, and
other means had to be found to give
everyone a fair share of the ether.

Expediency has beaten idealism,
as usual, so that we now find stations
with reduced frequency separation,
particularly on the long waves, where
the average separation seems to, be
only 7 or 8 kilocycles. On ‘the
medium waves the average separation
is 9 kilocycles, although where
stations are sharing wavelengths a
10-kilocycle separation has been
arranged.

Top-note Response

The effect on reception of this
reduction in station separation will
be to reduce the permissible amount
of top-note response.

If your set is designed to bring in
much above 4,500 cycles it looks
as though it will have a bad time
under the Lucerne Plan—heterodyne
whistles and such-like noises will
prove too much for the average
listener, who will have to resign
himself to a bare shadow of the real
high frequencies.

Even then, with extended wave-
bands, an additional waveband, and
stations working more closely to-
gether, the demands for wave-
lengths could not be met, so the
conference had to resort to extensive
sharing of wavelengths.

Three Groups

Three kinds of wavelengths figure
under the Lucerne Plan; Exclusive,
National Common, and International
Common, the last category being
further sub-divided into Types One
and Two according to the power.

By these various means it has
been found possible to find room for
no less than 232 stations, which will



deeds !

work on 130 channels, only 55 of
which are exclusive. Fortunately,
most of the worth-hearing foreigners
are among these exclusives, so there
will be plenty of programmes clear
of mush—if the rest of the plan
works out, anyway!

Power of transmission has been
an important factor in the new
wavelength distribution. Medium-
wave stations are limited to 100
kilowatts, except where stations of
120 kilowatts already exist or are in
process of being built, such as
Prague, Vienna, Budapest, Leipzig,
Rennes PTT, Toulouse PTT.

On the long waves power is
limited to 150 kilowatts, exception
being made for Moscow No. 1,
which, for some extraordinary reasori,
insists on having 500 kilowatts—
perhaps to tell us how the second
Five Year Plan is getting along ?

Modulation Question

Wrapt up in this power limitation
is the question of modulation, of
course. In the past we have suffered
a great deal from stations of high
power over-modulating, particularly
on speech, producing that all-too-
familiar whispering sound known as
“ sideband splash.”

High power is not in itself im-
possible to cope with at the receiving
end, but over-modulation of high-
power stations presents insuperable
difficulties, even for a super-selective
super-het.

It is therefore a good thing
that under the Lucerne Plan
modulation must also be re-
stricted—or the International
Broadcasting Union' “ police-
men > will tell the offending
countries all about their evil

National Common wave-
lengths must be limited to 5
kilowatts and International
Common wavelengths to 2
kilowatts for Type 1 and .2
kilowatt for Type 2.

The success of the new
plan depends to a very large
degree on the strict obscrv-
ance of wavelength allocations.
Tolerances allowed by Lucerne
are much more severe than in
the past. For example, stations
on exclusives may vary only
50 cycles one way or the other,
while stations on shared wave-
lengths must keep within plus
or minus 10 cycles!

Looking through the official
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list of the stations as they will line up

under the Lucerne Plan we find that
some of the well-known stations are
in for quite drastic moves.

Miihlacker, for example, that
uneasy ether neighbour of London
Regional, goes from his present
360.5 metres right up to 522.5 metres.
In spite of such spectacular changes
a surprising number of stations will
be found in the same juxtapositions
as now.

Tke effect on British wavelengths
is not very marked. We had ten
official wavelengths under the old
plan, and under Lucerne we get
eleven, though not all are exclusives.

As a matter of fact, it is not easy
to see how they will be arranged in a
year’s time if you merely look at the
published Lucerne list, because that
does not take into account the
quite drastic effect of the opening
of Droitwich National.

Here, though, is the present
arrangement, tentatively fixed for
January 15 when the Lucerne Plan
comes into general operation; we
shall have twelve different channels,
then, the stations being located as
follows :—

Daventry National, 1,500 metres;
North Regional, 449.1 metres;

Midland Regional, 391.1 metres;
Scottish Regional, 373.1 metres;
London Regional, 342.1 metres;
metres;
metres;

West
North

307.1
296.2

Regional,
National,

TAKING A RESPITE IN THE LOUNGE

Two of the British representatives taking a rest from the
conference in the lounge of the Hotel Nationale at Lucerne.
They are Admiral Sir Charles Carpendale (in the back-

ground) and Noel! Ashbridge
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Bournemouth, 285.7 metres; Scot-
tish National the same—that is
synchronised; London National
and West National, 261.1 metres:
Aberdeen, 222.6 metres; New-
castle, 209.9 metres; and Ply-
mouth, 203.5 metres.

Wken Droitwich opens, which
cannot be for at least six months
after the start of Lucerne Plan, our
wavelength arrangements will be
completely altered, somewhat on the
following lines :—

Droitwich National, 1,500

metres; North Regional, 449.1
metres; Scottish Regional, 391.1
metres; West Regional, 373.1

metres; Loondon Regional, 342.1
metres; North Ireland Regional,
307.1 metres; Midland Regional,
296.2 metres; North-eastern Re-
gional, 285.7 metres; North Scot-
tish Regional, 267.4 metres; Scot-
tish National, 261.1 metres; and
Plymouth, 203.1 metres.

Effect of Droitwich

This list reveals the true import
of Droitwich, the coming of which
will close down London, North and
West Nationals, redundant with the
high-power long-wave National sig-
nal covering the whole of the
country.

It also shows three new stations:
North-eastern Regional, which is
designed to serve the populous
Tyneside districts not adequately
covered by North Regional:
then there is North Scottish
Regional, to placate the
unceasing agitators of the
North of Scotland, who
have rightly complained of
bad service from Scottish
Regional; and lastly there is
North Ireland Regional, which
will be the high-power suc-
cessor to Belfast.

Plymouth, by the way, will
go up to 5 kilowatts and will
serve the west in parts not
well reached by West Regional.

Within the next year or
thereabouts, then, we are in
for two ether upheavals; firstly,
the general re-shuffle with the
rest of Europe next January,

and secondly, in about a
year’s time, another re-
arrangement to meet the

changed conditions
about by the
Droitwich.

A full calendar for ether

searchers!

brought
opening of
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Designed by the ‘“ Wireless

[N these pages the ** Wireless Magazine > Technical

Staff is able to describe something quite new in the
constructional line—a three-valve set that will work
equally well on A.C. and on D.C. mains without any
alteration whatever.

“ That sounds all very well,” you may say, ‘ but
what practical use is it? ¥ Well, there are two answers
to that question.

The first and most important is that those who are
at present on D.C. mains and likely to be changed
over to A.C.
at any moment
will find such
a set as this to

f;—_% A s il L T

R
% iy

be the best
proposition.
When the

change-over
is made there
will be no need
to make drastic
alterations in
the design of
the set, which
gives the same
resultswhether
run from A.C.
or D.C.

Then there
is a large num-
ber of people [FFF =
who, for one
reason Ofr

ALL READY FOR USE
Here is the A.C.-D.C. Three assembled as a

& console table model with built-in moving-
dn()ther’ alile coil loud-speaker
constantly

changing their place of residence. For instance, an

R.AF. officer recently wrote to us for the design of an
A.C.-D.C. set as he is constantly having his quarters
changed and wants a mains set that will have
universal application.

These examples show that there is a need for receivers
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that will work frém all kinds of mains; knowing that the
need existed “ Wireless Magazine ” has taken the first
opportunity of designing a really satisfactory receiver
for the job.

By means of a compromise it has been possible to
make A.C.-D.C. sets for some time past, but we have
waited until a proper range of A.C.-D.C. valves became
available. The valves actually used in our original set
are foreign; an announcement of the production of
British A.C.-D.C. valves appears on page 32.

Valves with 20-volt Filaments

The valves are of the indirectly-heated type, the
filaments consuming only .18 ampere (180 milliamperes)
at 20 volts. Thus any number can be run in series up
to the limit imposed by the actual voltage of the mains,
and the consumption for any number of valves will be
about 40 watts, or at the most 50 watts, if high tension
is taken into account as well.

One of the most interesting points about the set is that,
as a high-voltage rectifier is used for A.C. working, there
is no need for a mains transformer. It should be noted

A SET FOR ALL-ELECTRIC MAINS
This three-valve set can be used without any alteration at all
on either A.C. or D.C. muains provided the voltage is. between
200 and 250 volts

gy



that the cathode is the positive high-tension
source and that the anode corresponds to high-
tension negative.

The sequence used in this three-valver is a
variable-mu high-frequency stage, detector and
a power valve. Note in particular that the last
is not a pentode, although it looks something like
it from the circuit diagram. Actually, it is a
special type of triple-grid valve giving an output
of the order of 1.5 watts. i '

Ganged Tuning of Iron-core Coils

In the main the circuit follows standard prac-
tice. Iron-cored coils are used for aerial and high-
frequency coupling; these are tuned simultaneously
by means of a two-gang condenser, but trimming
difficulties are non-existent as the condenser is
provided with a front-panel control for trimming
on each station as it is received.

The arrangement of the variable-mu valve
follows usual practice, the volume being controlled
by a 5,000-ohm potentiometer. The screening-
grid circuit is decoupled by means of a 20,000-
ohm resistance and a .0l-microfarad condenser.
A 05-microfarad by-pass condenser is provided
across the potentiometer.

The usual high-frequency choke appears in
the anode circuit of the first valve, which is
decoupled by a 1,000-ohm resistance and a 1-
microfarad condenser.

Fixed Condenser in Earth Lead

It should be noted that a 2-microfarad con-
denser is inserted in the earth lead of the set and
it is of the utmost importance that this component
should be included.: The reason will be clear from
a glance at the article *“ How to Design a D.C.
Set ” that appears on page 37.

The detector is arranged as a leaky-grid device.
Grid bias is supplied by a resistance of 1,000
ohms, by-passed by a 2-microfarad electrolytic
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FIVE “LAMPS”—BUT ONLY THREE VALVES
From this photograph it certainly looks as if the A.C.-D.C. Three were
a five-valver, but the fourth and fifth “lamps’’ are the mains rectifier
and a barretter tube

ELECTROLYTIC CONDENSERS SAVE SPACE
For smoothing large-capacity electrolytic condensers are used; these
save considerable space and are mounted on special aluminium brackets
for convenience

being decoupled by a 20,000-ohm

: ey
/ 3 ahrnw£—4 resistance and a 2-microfarad con-
-.000A 1450v) { S
s Slei  ETEY denser.

20,0000 £73 The priming grid of the triple-
s VS > e grid power valve is decoupled by
Lo ot
0003

;

,»,""_f"f',“ + a 5,000-ohm resistance and a
<= ¢ l-microfarad condenser. The operat-
: E ing grid is provided with a stopper
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'7500
10 MFD.
50
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=
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— semme” of 50000 ohms. It will also be
=0 noted that the valve is provided with
automatic bias by a 750-ohm resis-
tance, this being by-passed with a
10-microfarad electrolytic condenser.

0000
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Mains Smoothing

CIRCUIT OF SET FOR USE ON A.C. OR D.C. MAINS Smoothing of the mains supply is

Three indirectiy-heated high-voltage valves are used in the sequence of variable-mu accompljshed by a low—frequency

high-frequency amplifier, detector and power output stage, the last valve being a special

triple-grid type

choke and two 8-microfarad electro-

lytic condensers. It is of the utmost

condenser. Reaction is controlled by a .0005-micro- importance, by the way, that all the electrolytic con-
farad variable condenser and a fixed condenser of densers shown in this circuit should be connected up
0003 microfarad is used across the anode and cathode the proper way round; they are polarised and serious

to improve the detector efficiency.

damage will be done if the polarity is reversed.

Between the detector and the power valve is the The current through the valves is controlled by
usual low-frequency transformer coupling, the primary a 375-ohm mains resistance, which must be capable
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PHOTOGRAPHIC PLAN VIEW
This photograph of the A.C.-D.C. Three shows how all the
parts are arranged. Note that the control components are
mounted on brackets

of carrying about .2 ampere without
any sign of overheating. This
resistance is tapped at every 125
ol ms, this being the resistance
allowed for an additional valve.

In addition there is a resistance
lamp or barretter, which is a device
to level up the load. It consists of
a filament of iron wire in hydrogen;
if the current goes up the resistance
of the wire rises and the current is
automatically limited to the proper
value.

Mains Interference

Another feature of interest is a
filter to stop high-frequency inter-
ference from the mains. This consists
of two special high-frequency chokes
and condensers of .01 and .003
microfarad respectively. Fuses are
also provided in the mains leads.

It will be appreciated from the
foregoing that every precaution has
been taken to see that the set will be
quite stable in operation.  The
results obtained on test were very
good indeed for a three-valver, mains
hum being to all intents and purposes
inaudible. A special report appears
on page 24,

Accessible Components

The actual construction of the set
is not at all difficult, although at
first the layout may appear to be
somewhat cramped. In point of
fact, however, it will be found that
the parts are all quite accessible.

Although a quarter-scale layout and
wiring diagram appears alongsids,
many readers will prefer to work
from a full-size blueprint. One of
these is obtainable for half price,
that is 6d., post paid, if the coupon

on the last page of the issue is used
by August 31.

Address your application to
* Wireless Magazine” Blueprint
Dept., 58-61 Fetter Lane, London,
E.C.4, and ask for No. WN332.

It should be noted that the base-
board is covered "with metal foil,

WITH THE VALVES IN POSITION
Particular care should be raken when inserting the valves
in their holders to see that they are in the correct

-positions

but this is cut away from the bases
of the two metal brackets used for
mounting four of the control com-
Fonents.

A star-like shading round some of
the terminal points indicates that
connection i1s made direct to the
metal foil.. It should also be noted

{F_utrmnT m
| wH33R

CETA

(3 -1 (o
@ o O e 0|0 0| & [

z
o
6,000 f1

o1)| Fust
HOLDLR

©

,@“ COVERED Wrmh Fon — "LL el

QUARTER-SCALE LAYOUT AND WIRING DIAGRAM
If desired a full-size blueprint can be obtained for half price, that is 6d., post paid,
‘if the coupon on the last page is used by August 31. Ask for No. 332. Connectupin F
the numerical order indicated

2

BASTBOARD 1610 A Y8/ i3

~isomocuiiitec o e oe !t

ths

br:
she
ba
the

all
cé
tv

P N - ) - = 0 0y

oo



that ttc connections numbered 81,
83 and 85 are made with metal-
braided flex. The metal braiding
should in each case be turned well
back from the actual wire and should
then be earthed.

There are five control knobs in
all on the front of the set, that in the
centre being the dual knob of the
two-gang condenser.

Fine-tuning Device

The main part of this knob adjusts
both sets of vanes, but the smaller
projection in front actuates only the
trimmer, so that the .set can be
ganged up on any particular station
without any trouble. The tront
knob, in other words, is simply
used as a fine-tuning device.

On the left of the main tuning
control, arranged one above the
other, are the volume control (top)
and wave-change switch. On the
right are the reaction condenser
(top) and the gramo-radio switch.
Nobody will have any difficulty about
working these controls to get the best
results from the receiver.

Corsole or Radiogram

It will be noticed from the photo-
graphs that the set lends itself
equally well for construction as a
simple table model with built-in
loud-speaker or as a complete radio
gramophone with a universal motor
that works from A.C. or D.C. mains.

There may still be some readers
who do not appreciate the fact that
this set can be used on either A.C.
or D.C. mains withou! any alteration
whatsoever, provided tl.at the voltage
is between 200 and 250 volts.

As long as that condition is met
there will be no trouble and the
receiver will give perfect hum-free
reception wherever it is used.
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CHOKES, HIGH-FREQUENCY { s d.
1—Goltone screened, type SHF
{or Kinva, Weante) s 0 4 0
1—Peto-Scott, standard type (or
Graham- I‘ansh Ready Radio}.. 3
2—Wearite heavy-duty, type HI‘S
{or Goltone) : gy MO

CHOKE, LOW- FREQUENCY
1- Parmeko, type A40/50) (or
Davenset, Wearite) et 154 31570
COILS
2—Varley screened dual-range iron-
cored, type Nicore BP30 .1 1 0
CONDENSERS, FIXED
i 1—T.C.C. .0001-microfarad, type 34

(or Graham-Farish, Telseu) L (D
1—T.C.C. .0003- xmcrofarad type 34
| (or Grahani-Farish, Tel:en) dee 0 [ L1578
1—T.C.C. .003- rmcrofarad 1 000
D.C. test (or Dubilier) ... 0 3 0
1—T.C.C. .006-microfarad, type 31
{or Graham-Farish, Telsen) 2. D820
1—T.CC .01- mxcrofarad type 40
(or Dubilier) 019
—T.CC. Oo-mlcmfarad t)pe 40
(or Dubilier) 01 9
l 1—T.CC .01- mlcrofarad 1 000-
volt test (or Dubilier) 0 3 ¢
2--Peak 1-microfarad, type At
$ {or Lissen, Telsen) a0 484
1 2—Peak 2-microfarad, type A4
(or Lissen, Telsen) 0 5 6
1—T.C.C. 2-microfarad electrolytlc,
200-volt, type 561 0 3 0
2—Peak 8-microfarad electrolvuc‘
type W, with holders {or T.C.C
Dubxher) ..010 8
! 1—T.C.C. 10-mlcrofarad electro-
lytie, 50-volt, type 521 =030
CONDENSERS, VARIABLE
1—Polar  .0005-microfarad two-
gang Uni-knob with disc drive
{or Utility) 019 6
1—Polar .0005-microfarad reactlon,
Compax type (or Utility) l0N2059
2—Colvern preset .0003- microfarad

: maximum (or Formo, Igranic) ... 0 3 &
HOLDERS, VALVE
1 5—Benjamin  five-pin (or W.B,,
Ready Radio) X ... 010 0
{ PLUGS AND TERMINALS
6—Bulgin, marked : Aerial, Earth,
I Pick-up (2), LS+, LS.— (or
Clix, Eelex;) ¥ e ),

-
=]

COMPONENTS YOU WILL NEED FOR THE “W.M.”” A.C.-D.C. THREE

s. d.

3—Sovereign termimal blocks 6 16

1—Bulgin combined twin fuse- :
holder and mains connector, type

F15 i - .0 38 6

RESISTANCES FIXED
10—Erie, 1- watt type, values 750,
1,000 (2), 1,500, 5,000, 15,000,
20,000 (2), 50,000 ohms and
.25-megohm (or B.A.T., Dubilier) 0 10 0
1—Wearite tapped 375- ohm mains
type .0 3 6

RESISTANCES, VARIABLE
1-—Preh 5,000-ohm potentiometer,
standard type with knob (or

Lewcos, Watmel) .0 4 0
SUNDRIES
Tinned-copper wire for connecting ¢ 1 0
Lengths of oiled-cotton sleeving,say 0 1 0
3—Bulgin type K14 knobs Y4
1—Bulgin type K13 knob 4% |

SWITCHES
l—Bulgm rotary radlograrn, tvpe
S86 .0 9

TRANSFORMER LOW FREQUFNCY
1—Ferranti AF8 (or R.I., Lissen) 0 11 6

ACCESSORIES

*CABINET
1—Osborn table model, type 300... 2 10 0

LOUD-SPEAKER
1—Blue Spot permanent- magnet

moving-coil, type 99PM.. .219 6
VALVES
1—Tungsram SE2018 (screem-grid} 0 14 6
1—Tungsram G2018d (detector) ... 0 10 &
1—Tungsram PP2018d (power) ... 0 17 0
1—Tungsram R2018 (rectifier) ... 0 10 6
1—Tungsram 180R (resistancelamp)0 5 6
Additional Parts Needed for
Radio-gramophone Version
CABINET 4
1—Osborn radiogram, type 243 in
mahogany o .6 B 0

GRAMOPHONE MOTOR
1—Garrard universal A.C.-D.C. ...5 6 0
PICK-UP
1—B.T.H. minor with volume
control ... LS
*Not required for rad.logram version.

Advantages of Tone Control

T is admitted on al! sides that a
tone control is a most useful
refinement. It cannot be said that
a receiver which gives perfectly good
results iri one room will also give
the best results in another, for the
simple reason that the sound waves
will receive different treatment in
the two rooms,

SPACE FOR STORING GRAMOPHONE RECORDS
Here is the set assembled as a complete radio gramophone. Note
that at each end cof the motorboard there are slofs jor sroring

records

owing to the differ-
ences in the walls and
general furnishing.
Then, again, the
results will vary
according to
whether speech or
music is being trans-
mitted. The chief
thing with speech
is to have 1t as
clear as possible.
But with music, all
[ can say is that
some people seem to
like a lot of bass and
others want a fair
amount of treble.

23

When a tone control is fitted, the
user has the means for best adapting
the output to suit his conditions.
The bass can be strengthened or
speech can be made more clear,
perhaps, by strengthening the treble
notes and so on.

Not many sets have :a useful
tone-control  arrangement. The
general idea of connecting con-
densers across a loud-speaker is
not very satisfactory, and is rather
wasteful.

It is much better to include
immediately after the detector a
device by means of which the tone
may be adjusted, and in this
connection a proper transformer and
tone-control potentiometer (such as
may now be obtained) is of
considerable value.

The position in which a tone
control is connected is obviously a
matter of some importance, as it is
wasteful to amplify notes which are
afterwards reduced in strength.

W. James,
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The A.C.-D.C. Set on Test

We believe that this set will §
arouse considerable interest
among constructors generally.

Apart from the obvious advan-
tages of a combined A.C.-D.C.
set for those who are likely at §
any moment to be changed
over from D.C. to A.C., there is
much interest to be obtained by
trying the same set out in
different districts on different
mains.

In accordance with our usual
! plan we have arranged for the
original ‘‘Wireless Magazine’”
set to be on view in Selfridge’s
' Somerset Street windows during

the currency of this issue

TOOK delivery of this set for

test purposes on the test
benches at the “ Wireless Maga-
zine ” offices in Fetter Lane, where
there are both A.C. and D.C. mains
supplies. Having no D.C. mains at
home, I gave the set a preliminary
test under very bad conditiors.

Good Quality

At the laboratories I managed to
log a fair number of stations with-
out difficulty. The quality was
especially good and there was
absolutely no trace of mains hum.

At my home in South London
I put the set on to A.C. mains—the
set will work on A.C. or D.C. mains
without any constructional altera-
tion—and got to work to find out its
capabilities.

Again, the first point I noticed
was the absence of mains hum.
Admittedly, there was a small
ripple, but so slight that one had to
put ap ear to the loud-speaker to
hear it.

Stations Rolling In

Between 6 and 8 p.m. I logged
about twenty stations at fair
strength, using my normal outdoor
aerial. Between 9 and 11 p.m. the
stations simply rolled in. London
Regional was the strongest station
and, naturally with a set with only
two tuned circuits, there was bound
to be some spread on the tuning
dial. It was rather surprising to
find that the spread was only
15 degrees and that Scottish
Regional and Brussels No. 2 could

be tuned-in with negligible inter-
ference.

The spread of London National
was only six or seven degrees and
there was no difficulty in logging
Trieste or Bari entirely free.

Selectivity on the long waveband
was even better. Eiffel Tower was
completely free from Daventry
National and one could listen to
Kénigswusterhausen—the German
sandwiched between Daventry and
Radio Paris—with only negligible
interference from Daventry
National.

Back on the medium waveband
I was rather surprised to find that
it was easily possible to receive
Prague, North Regional, and Lan-
genberg quite well, the only inter-
ference being a slight twittering of
Langenberg when the set was tuned
to North Regional.

Some idea of the set’s sensitivity
can be gauged from the list of
stations accompanying this report.
At this time of the year one does
not expect to record a huge list of
stations, but you will agree that the
log of this set is highly satisfactory.

Such stations as Budapest,
Florence, Rabat, and. Katowice
were heard at fair listening strength,

grammes could be enjoyed in a
moderate-sized room.

Early in the morning I found that
quite good entertainment could be
obtained from Langenberg, Huizen,
Hilversum, and Radio Paris.

Twenty-five Good Stations

During my test I received about
twenty-five stations at full strength,
fifteen at moderate or weak strength
and probably a dozen others mixed
up with noise and atmospherics that
were not worth hearing.

One of the features of this set is
the extreme simplicity of tuning.
There are no ganging troubles; the
two circuits being kept in gang by a
small knob superimposed on the
single tuning control.

Definite Action

All the controls worked with a
definite action; reaction was, how-
ever, a little fierce.

The impression I gained of
the “W.M.” A.C.-D.C. Three
during my short tests was that its
performance is satisfactory for a
three-valver, the tuning is very
simple, and that it is an ideal set
for those, living in D.C. areas, who
may shortly be changed over to

by which I mean that their pro- A.C. mains. T. F. Henn.
LIST OF STATIONS RECEIVED
LONG WAVEBAND Dial

Dial Station Reading

Station Reading | Poste Parisien .. )

. Luxembourg 5, .. 76| Milan ol o e g

Warsaw .. A .. 106 | Brussels No.2 .. e 478

- Eiffel Tower 2z .. 112 | London Regional ., Ve A4S0

Daventry .. +» 130 | Scottish Regional ., o8 b DT

Komgswusterhauscn «o 140 Leipsig .. ! .. 100

Radio Paris .. 152 ] Midland Regmnal 105

Huizen .. Bl .+« 174 | Sottens 5 108

Katowice ., s 110

MEDIUM WAVEBAND Athlone 113

Fécamp .. o .. 15| Rabat 115
Trieste .. A .. 31| Rome 126

Frankfurt .. of .. 36| Paris 129

London National .. .. 38| Beromuenster 138

Bari - . .. 42| Langenberg 142

Turin o - .. 45| North Regional 145
Heilsberg .. .. 47| Prague 148 ¢
Scottish National . .. 50| Florence 156 |

Hilversum . o .. 54| Brussels No. 1 159

North National o S LS T gt -t 163

West Regional .. .. 61| Munich .. 171

Breslau .. e, .. 67| Budapest .. 180
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ITH television, the tele-

graphic transmission of
pictures, burglar alarms, automatic
counting devices, and dozens of
other interesting applications of
photoelectric cells the wireless experi-
menter will find a practical knowledge
of the cells of the greatest interest
and use.

Last month we discussed the
general principles of photoelectric
devices and some of their charac-
teristics. This month I want to
describe to you some practical
experiments of an interesting nature
which you can perform with appara-
tus well within the reach of the
average amateur.

Electric Variations

It will have been gathered from
last month’s article that, no matter
what form the photoelectric cell may
take, its purpose is to provide, in a
suftable circuit connected with it,
variations of voltage and current.

Most of the photoelectric cells in
use are not self-generating; that is to
say, they need some voltage source
connected to them. The action of
light on the cell controls the flow of
electrons across the space between
the two electrodes and thus causes
the cell to act as if it were a variable
resistance controlled by the light.

It is interesting in this connecton
to refer to Fig. 1, which shows how a
photoelectric cell can be connected
to the grid of a valve for magnifica-
tion purposes.

The anode of the cell is
-connected to a tapping on the
high-tension batteryand the resultant
electronic flow passes through the

[_Wirelesé Magazine.
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high resistance connected to low-
tension negative.

This varying current (varying, that
is, if the light varies) in passing
through the resistance sets up a
varying voltage across it. These
voltages are applied to the grid of the
valve via the blocking condenser,
which is necessary to prevent the
grid of the valve becoming positive.

In practice a very important point
to bear in mind, when we begin to
experiment with photoelectric cells
of this type,is that they have a very
high internal resistance as well as
a very low output. This means that
the first valve, at least, of our ampli-
fier must be placed as close as
possible to the photoelectric cell and
in practical working apparatus all
leads most carefully shielded.

If you have experimented much
with ~ gramophone pick-ups and
gramophone amplifiers you will
know how easy it is to pick up a
hum on long leads going from the
pick-up to the amplifier, even when
the pick-up is of relatively low
resistance. With resistance-coupled
amplifiers such a tendency is parti-

N

HT+

BLOCKING
/ CONDEHSER:
e
HIGH
€ RESISTANCE
-
R b S

Fig. 1.—How a photoelectric cell is
connected to the grid of a valve jor
magnification purposes
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Last month Percy W. Harris ¥
" explained what a photoelectric |
cell is and what it can be made to
do. This month he gets down to
more practical matters and tells
the amateur how he can start
simple experiments with a photo-
cell. There are many interesting
things that can be done and the
expense will not be great

cularly to be guarded against and

‘the higher the impedance of the

input device the more care you have
to take.

One of the largest uses of photo-
electric cells is, of course, in talking-
picture apparatus, and it so happens
that photoelectric cells of the type
used in this way are obtainable at
reasonable prices.

Buying Cells Cheaply

Certain models, too, have been
abandoned by the firms concerned,
not through any particular electrical
defect (at least none that will affect
our experiments, but merely from
alterations of design) and these are
obtainable quite cheaply from Elec-
tradix; I have had several from them
for experimental work.

Some of these cells (you will see
them illustrated in this article) are
made to fit American valve holders,
which, as you may know, have a
different socket arrangement from
ours. In the English valve holders
all the sockets are the same size and
take the same size pins, but in
American valves the two filament
prongs are much thicker than the
grid and plate prongs.
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Fig. 2.—Connections of the Weston photronic system. The photronic cell is on the left,
t he sensitive relay in the centre, and the power relay on the right

In my last article I made it clear
that with photoelectric cells of the
type most commonly used it is the
total amount of light which reaches
the emitting surface that is of
importance and therefore you will
realise the importance of concen-
tration of the available modulated
light on to the active cell surface.

INPUT
/ TRANSFORMER
g“% 1 l}

Fig. 3.—How the Weston cell is connected
through an intervalve transformer

Lenses for concentrating this light
are easily picked up, and almost any
secondhand optical dealer will be
able to provide a small stand with
the universal joint carrying a lens
of the kind used by microscopists.

The optical constructional set
sold as Construments is also very
useful for an experiment of this
kind. The Construments outfit is
a kind of optical Meccano and
all kinds of lenses, prisms, light
boxes, lens mounts and so forth are
provided. -

Photronic Cell

For those who want comparatively
simple apparatus of the above type
for general photoelectric experimen-
tation I can strongly recommend the
Weston photronic cell made by the
Weston Electrical Instrument Co.,
Ltd., whose meters are so well known
to all experimenters. There is a
very important difference between

the Weston photronic cell and the
bulb type of photoelectric cell we
have been discussing.

It is, for example, completely
self-generating, requiring no bat-
teries whatever for its functioning
(save, of course, when amplification
is required); it has practically an
unlimited life and even light as
intense as sunlight has no permarerit
deteriorating effect upon it.

A very important point for general
experimenting is that the current
output is relatively high. For those
who are accustomed to work with
light units it may be said that this
cell delivers nearly 1} microamperes
per foot candle of light intensity.

The complete cell in its casing is
about the same size as an ordinary
panel-mounting Weston meter and
is about an inch thick. The active
surface, which is protected by a glass
window, is an area of about 1} to
1% in.in diameter and the connections
are brought out to two pins, one
thick and one thin, of such a size
and spacing that they fit into two of
the sockets of an American valve
holder.

Amateurs who possess a micro-
ammeter will be interested to know
that sitting in my laboratory on a
dull day the light
falling on the cell
from the window
was sufficient to
produce a current
of 250 microam-
peres !

It will thus be
seen that with an
output of this kind
a lot of useful
work can be done
without any valve
amplification. In-

people supply a
26

SELF-GENERATING CELL

The Weston photronic cell assem-

deed, the Weston bly. The cell (seen on the iefy)

will generate as much as § milii-
amperes in bright sunlight

most interesting and practical ex-
perimental board consisting of their
photronic cell, a special sensitive
relay operated directly from the
current generated by the cell, and a
still larger relay operated by the
small one so as to bring into opera-
tion any apparatus desired (Fig. 2).

Small Battery

The only accessory required ir
the way of batteries is a 44-volt
supply, connected to a pair of
terminals, and the current supplied
by this battery when triggered off
by the miniature relay operates the
larger relay with the greatest ease.

The large or * power ” relay will
handle 100 watts satisfactorily pro-
vided the voltage does not exceed 120.

Practical applications of this little
experimental board are, of course;
innumerable. The connections to the
input side are so made that by
pulling out the photronic cell from
one pair of holes in the American
valve holder and plugging it into the
other pair, the connections can be
reversed. In this way light falling
upon the cell can be made to keep
the relay contacts open or keep them
shut.

Simple Experiment

Thus, if we connect a 100-volt
60-watt lamp in series with the
electric mains and the terminals of
the power relay, place the apparatus
in a dark room and project a beam
of light on to the surface of the cell
in the form of a ray from one side
of the room to the other, anybody
walking past the apparatus and thus
intercepting the beam of light will
switch on the electric light referred
to and thus illuminate the room.

Immediately the person has passed
through the beam of light the
electric light will be switched oft
again. For valve amplification the
Weston cell is connected through
an ordinary intervalve transformer,
as shown in Fig. 3.

The amplifier shown in Fig. 4

. 1IN a: 4
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ROTATING
PUNCHED DISC

Fig. 5.—Making sounds from a beam of light
Many
experiments can be made without difficulty

interrupted by a rotating disc.

flexible lead for the grid-bias
battery.

It will thus be seen that
any voltages set up across
the }-megohm grid leak
are applied to the grid of
the first

For this reason, then, it is con-
venient to use an ordinary intervalve
transformer, the secondary of which
can be connected to the pick-up
terminals of an ordinary wireless set
when desired.

valve and
there ampli-

HT+2

fied in the
usual way.
The out-

such

has been specially designed for
cxperimental use with photoelectric
¢lls and consists of two valves,
resistance-coupled to one another,
with a transformer output.

Readers will wish to make various
n odifications to suit themselves and
I do not suggest that everyone will
like my particular arrangement. It
will, however, give a basis for
experimental work and that very
necessary start which is usually so
difficult when new work is attempted.

Input Arrangements

On the input side you will notice
I have two tcrminals and two valve
holders.  The terminal; are <o
arranged that any photoelectric cell
connected to them is placed in series
with a high-tension battery tapping
and a i-megohm grid leak joined to
filament.

ut  trans-
former should be
chosen according to
the work you pro-; ‘01
pose to do. If, as CATHODE
is likely, for some i Rt
of your experiments
you would like to
add another valve,
it can be an ordinary

ANODE
OF CELL

0:2BMsS’

! -+ o)
, JHT+9
220,000 20,0000 HT-

2MFD.

50,000 £

2MFD,

0
“ QUTPUT
> S

100 mA
AFUSE

L
=
-0003

intervalve
former, the second-

ary of which is taken e A 1

to the cutput ter-

minals.
1If this is done
you can always —

jisten-in with telephones on the
secondary terminals, using a high-
magnification valve in the sccond
socket or, if the input to the amplifier
is strong enough, you can replace it
by an ordinary output transformer,
using a small power valve.

1

FOR USE WiITH AMERICAN BASE
CLLLS.

EX{N

TP AMDDE OF Citl
e
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Sl
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QUARTER-SCALE LAYOUT AND WIRING DIAGRAM

The layout and wiring of the amplifier shown in Fig. 4.

Most constructors will be able

to rig this up from parts they already have lying ubout

The end of the grid leak away
from the filament is connected
through a .01-microfarad mica con-
denser to the grid of the first valve
which, of course, has its own grid
leak attached to it, terminating in a

It must be remembered that the
output of the ordinary photoslectric
cell is quite small and it will rarely
be found possible to operate a loud-
speaker successfully without further
amplification.

27

trans- 1_1 ] :I

-

1 Zo—OLT+

Fig. 4.—Circuir of simple amplifier for experimental photo-
elecrric.work. A'list of parts appears on page 28 and a layout

guide appears below

Decoupling by the use of a pair of
20,000-ohm resistances and a pair of
2-microfarad condensers is adopted,
and a 50,000-ohm resistance is used
as the coupling resistance.

If a power valve is used in the
second socket with an ordinary output
transformer the second 20,000-ohm
resistance should be short-circuited,
otherwise it will cut down the
voltage applied to the output valve
too much. It is advisable always to
connect low-tension negative to
earth and so stabilise the outfit.

Cost of Cells

The arrangements on the input
side should be mentioned. It is, for
example, possible to obtain at reason-
able prices (about L1 3s.) obsolete
types of the R.C.A. caesium cells,
which are mounted on American
valve bases.

The American valve holder comes
in very useful here and a flexible
lead connected to the plate socket
can be connected to the input termi-
nal which is joined to the positive
battery lead.

The other terminalS~ef the valve
holder are not used and so a second
flexible lead with a clip at the end
can be kept for joining the projecting
cathode terminal of the photoelectric
cell to the other input terminal.

British-made photoelectric cells
are available on the British valve-pin
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CONDENSERS, FIXED
1—.0003-microfarad, upright:
2—.01-microfarad, npright.
2—2-microfarad.

HOLDERS, GRID-LEAK
3—Baseboard holders.

HOLDERS, VALVE
2~—Four-pin.
1—Five-pin.
1—American type.

PLUGS AND SOCKETS
4—Wander plugs, marked :

G.B.4, G.B.—1, G.B.—2

2—Spade terminals.
8—Large insulated terminals.
4—Terminal blocks.

H.T. 4+,

PARTS NEEDED FOR EXPERIMENTAL AMPLIFIER

RESISTANCES, FIXED
2—20,000-ohm spaghetti.
1-—50,000-ohkm spaghetti.

1— 25-megohm grid leak.
1—.1-megohm grid leak.
1—2-megohm grid leak.

SUNDRIES
Tinned-copper wire for connecting.
Length of rubber-covered flex.
1—Crocodile clip.
1—Filament fuse (100 milliamperes).
1—9-volt grid-bias battery.

SWITCH
1—Rotary on-off.

TRANSFORMER, LOW-FREQUENCY
1 —Standard Intervalve.

base and similar connections can
then be made from the British valve
holder. The actual pin connections
vary with the different cells.
Another type of obsolete cell
available at a reasonable price (about
15s.) is a potassium cell originally
made for British talkie-picture com-
panies. These are supplied, as will
be seen in one of the photographs,
with two flexible leads and are

therefore joined to the input termi-
nals.

Weston Experiments

“You may also care to experiment
with the Weston photronic cell using
this amplifier. In such a case,
however, the connections will be
somewhat different, although you
will use the American valve holder.
The Weston cell, as previously
explained, has two pins, one thin
and one thick, which fit into a pair
of the holes in the American holder.

The Weston cell, as we have seen
above, is self-generating and of
comparatively low resistance. For
this reason the two connections (one
goes to the plate pin and the other
to the filament pin)

with a gramophone pick-up to see
that it works satisfactorily. This is
done by connecting two leads from
the pick-up to the same positions
as the secondary of the transformer
just mentioned.

point where the interior of the cell
starts to glow.

The glow will probably be inter-
mittent at the rate of two or three
times a second as the glow is really
a ““ flash-over ” or a kind of arcing
effect. As, however, we have in
series with the cell the }-megohm
resistance the sudden rush of current
caused by the flash-over brings about
a very big drop in voltage and the
flash ceases.

The voltage then rises again and
the occurrence is repeated. Directly
the flashing point is reached you
should withdraw the plug and reduce
the voltage so as to keep it below the
flash point.

As an example, with the potassium
cell referred to, the intermittent

I all is well, join one
of the photoelectric cells
requiring a high-tension
supply to the input ter-
minals, taking care that the
anode lead goes to the
input terminal, which is

T —
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TYPICAL PHOTOCELLS
All kinds of photoelectric cells
are now available for experi-
mental purposes, the prices
ranging from about 15s. upwards.
A large stock of celis of all kinds
is kept by Electradix Radios, of
218  Upper Thames Streef,

London, E.C.4

joined to the high-tension wander-
plug. Then, with light switched on
to the photocell, try various positions
of the wander plug, starting at a
fairly low voltage, until you reach a

glow started at about 170 volts and
with the R.C.A. caesium cell the
voltage was considerably above this.

Cells usually have the most sensi-
tive point just below the flash point,

from the American
valve holder should be
taken to the primary
winding of an ordinary
intervalve transformer,
the secondary of which
should be connected to
low-tension negative on
one side and to the
lower input terminal
(that connected to the
.01 - microfarad con-
denser) on the other.
The wander plug for
joining the high-tension
battery will not be
used in such a case.
Before experimenting

o

i W :
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but it is not necessary
to get near to this figure
in order to get very
interesting experimen-
tal results. An ordinary
125 - 150 volt battery
will be found quite
suitable in the great
majority of cases.
When ordinary day-
light is falling upon a
photoelectric cell you
will probably hear
nothing at all unless
you arrange some form
of interrupter to inter-
rupt the light reaching
the photoelectric cell at
an audible frequency.

with any of the photo-
electric cells you can
test out the amplifier

EXPERIMENTAL A

for the amatetr
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MPLIFIER FOR PHOTOCELL +/OK

This photographi shows the amplifier suggested by Percy W. Harris for
simple photoelecsric experiments, which open up an entirely new field

This is as it should be,
and if the amplifier
hums, buzzes or howls

it 18
pickin
ipput

labor
ment
on a
or ¢
simi



#t is cither unstable or you are
picking up stray voltages on the
input I

I find it advisable in my own
laboratory always to carry out experi-
ments of this kind with the baseboard
on a sheet of metal which is earthed
or else on a sheet of Konductite
similarly earthed, but you must find
for yourself whether this is necessary
in your case.

Baseboard Covering

You can do no harm whatever by
working on an earth plate of this
kind, and you can very conveniently
cover the underside of the baseboard
with copper foil, bringing it out to
the low-tension negative terminal,
which, as I have said above, should
be earthed.

After dark, however, if you are
living in a house with an alternating-
current supply, you will have ample
material for experiment! Stand a
bright metal-filament lamp in front
of the photoelectric cell and you will
get a loud 100-cycle hum, which
should stop dead immediately you
place your hand or any opaque object
between the source of hight and the
photocell.

Even flicking your finger across it
will be audible in the telephone
connected to the output or m the
loud-speaker if you are giving
further amplification.

The next thing you may care to
try is a simple light box, which can

‘ consist of any convenient tin which

will hold an electric lamp, and a
hole in one side of the box allowing
for the release of a beam of light
whenever desired.

Holes Round Periphery

Now take a disc of cardboard and
punch a number of holes round
this disc as shown in Fig. 5, a
belt punch being a very convenient
method of making neat round holes.

Mount this disc on any convenient
stand, switch on the amplifier and
the light inside the box, and place
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