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The PERFECT TEST TEAM 

The illustration depicts a set of modern " AVO " testgear being used to measure the " Q " of the secondary 
winding of the second I.F. transformer on a chassis of unknown characteristics -just one of many tests which 
can be performed by this combination of instruments. 

A signal of predetermined frequency from the " AVO " Wide Range Signal Generator is being fed into the 
Electronic Test Unit, where it is amplified and fed to the secondary winding of the transformer. The Electronic 
Testmeter is connected across the tuned circuit under test and from the readings obtained and the controls 
of the Electronic Test Unit, the " Q " of the circuit can be determined. 

The three instruments, shown as a team, cover a very wide field in measurement and form between them a 

complete set of laboratory testgear, ruggedly constructed to withstand hard usage. 

\ ER 
IG IESTMET 

E` TRN ctit 
combiantitotgnetér. 

A 
Sb.tange insatsa icate ée of é 

senstttlte t mdae8lttt t ol g 'Olt g Consists 
1 olttn {esen 

D G ValvatiM:o ci ettit artdet 
test. 

rnmjigible load ä 000V. 

Volt: 5tn0 to 1 Amp. i.S 

D.C. Voltsnl á4 ço 2 011sRM'S' 
A.G. 

AV p°o 200 M . 

A.G. 
Yower 4:57;113g, 

stow to 

Decibels: 
--re, 

Capacitance: 0001p 
to 5 F 

esistanceoha 
to 10 Niego hms 

Operates 
1-130v. 

and 200-260v. 

50-60 

C. A G. mains. 

'.\<< WO 
E`EcTRpMIC 

TESt 

all 
nd 

o1 Se asud ó tc U°e 
g á 

Q 
ed tstmeñts1 atotl 

desAO swtable 
Stwith 

an9 etet c°é ptnplB ót 
Valve VoltID 

As nV odean aacneen gOcl s and Zcovers l 

4Ó i23dbbetw Meter, {{eQaenc9 

a 
Capnci at isdt áo disanct)9 

measare F to g00P17 ives 
tom Sté tiges. Meter, Sµll' to d ta 
calibra dactance tr°m 

d Lecn m s ranges cateeQ tt. 
50tn11 Meter, se at tt a 

.. Q.. set loss 

coil and c Zó Mcls p-26Ov. 
d 

ciee aP c° 
100-130't, 

an 

Operates p G. mam* 

Sole Proprietors and Manufacturers - 
THE AUTOMATIC COIL WINDER 

E 

.N°E G E N E R At Gand range to $ Gtl'1 A 
mentasew 

ty'dmodetn 
tads° 

accatacY tot citatts. rovides to 

an d telev.°r' e égS 
s. 

SO 

9 
l s. 

Kclg 5 M cis. 
3. 5p0 Mcls 5.0 Mcls. 

» 5. 5S Mcls 
8 scale mar ot ' 6. 20 

n 1% s,t sign n_ 
inguGv 

s 
$e°tmlyrnO etyltanBeMtclls 

8ttodulá 8ñá1 less tV.babn we o20 á otn 

lessG arÿ 3ryltbtated 2v. 
lac 
lsto 50 ó' lOp_1305. an also 

V ae eras. AG 
mains o 

-1+0 erlyy_operated 

vailable 

& ELECTRICAL EQUIPMENT CO., LTD. 
WINDER HOUSE DOUGLAS STREET LONDON S . W .1 Telephon.: Victoria 3404/9 

TH 
A 

www.americanradiohistory.com

www.americanradiohistory.com


2 WIRELESS WORLD APRIL, 1913 

MAGNETIC 
TAPE 

RECORDER 

The Tape Player itself is of 
unit construction which en- 
ables many special require- 
ments and applications to be 
met without undue modifica- 
tion. The following features 
can be provided to special 
order :- 
Tape speeds 74' and 15' per 
second, or 3 }" and 1ÿ" per 

second. 

Synchronous drive motor. 

Remote operation or foot 
control. 

Automatic back spacing and 
reverse drive for dictation 

purposes. 

Cassette tape loading. 

Rack mounted assembly. 

" from a pedigree line" 

And its SPECIFICATION 
TAPE SPEEDS 

TRACKS 

PLAYING TIME 
PER TRACK 

SPOOLS 

SENSE OF 
SPOOLING 

REWIND TIME 

HEADS 

TAPE 
OPERATION 

74' and 34' per second. 

1' wide. Number of tracks 2. 

30 minutes at 74' per second. 
60 minutes at 34' per second. 

Standard 7' and 5' plastic or 
metal. 

From left to right with tape 
coating inwards. 

One minute for 1,200 ft. of 
tape (approx.). 

R.F. erase head. Record/ 
playback head off-set for 
recording on upper track. 
Provision on player unit for 
additional monitoring head for 
special applications. 

Single control provides: - 
Record, Playback, Fast For- 
ward, Cueing, Rewind. 
To ensure additional safety 
against accidental erase, an 
additional record / playback 
switch is provided on the 
amplifier assembly. Power and 
brake operation is by means of 
a relay which will enable re- 
mote operation to be provided 
in special applications. 

FREQUENCY 
RESPONSE 

DISTORTION 

SIGNAL /NOISE 
RATIO 

INPUTS 

OUTPUTS 

WOW AND 
FLUTTER 

MAINS SUPPLY 

DIMENSIONS 

WEIGHT 

At 74' per second 60- 10,000 
C.P.S. plus or minus 3 db. 
At 34' per second 70 -7,000 
C.P.S. plus or minus 3 db. 

Less than 24% total harmonic 
distortion at normal operating 
level. 

Approximately 50 db. using 
standard high output tape. 

(1) Up to 50 ohms low level 
-110 db. microphone input. 
(2) High Z up to 100 K at Iv. 
unbalanced (radio input). 

(1) 24 ohms at 3 watts to in- 
ternal loudspeaker. 
(2) 15 ohms at 3 watts for ex- 
ternal speaker. 

Total wow and flutter content 
less than 2 %. 

200/250 v. 50 cycles 230 V.A. 
Other voltages and frequencies 
supplied to special order. 

16' wide z 11' high z 18' deep 
approx. 

45 lbs. 

MSS RECORDING COMPANY LTD 
POYLE CLOSE COLNBROOK BUCKINGHAMSHIRE TELEPHONE COLNBROOK 284 
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New Standard of 

Efficiency in a V.H.F 

Power Tetrode 

PRINCIPAL CHARACTERISTICS OF QY3 - 125 

FILAMENT Vi 

if 
5.0 V 

6.5 A 

CAPACITANCES cin 

tout 
ca- g1 

11.2 11"F 

4.2 IumF 

0.05 1,p F 

LIMITING VALUES Va max 
pa max 

Vg2 max 
pg2 max 

Ik max 
(full ratings) f max 

(reduced ratings) f max 

3000 V 

125W 
600 V 

25 W 
270 mA 
120 Mc,ls 

200 Mc /s 

i 

BASE B5F 

CMullardD 

WIRELESS WORLD 3 

The Mullard power -tetrode, QY3 -125, is the most efficient 
valve of its class in the world. Its outstanding character- 
istics include low driving power, low power consumption, and 
high power gains at V.H.F. With a maximum anode 
dissipation of 125 Watts, this valve will give an output of 
375 Watts up to 120 Megacycles, and 225 Watts up to 200 
Megacycles. The QY3 -125 is particularly recommended for 
use as an oscillator or R.F. amplifier in compact communi- 
cations and allied electronic equipments, operating in the 
V.H.F. range. 

SPECIAL FEATURES 

* Low -inductance Anode Lead - Higher Frequency Perfor- 
mance 

* Double Helical Filament -Low Inductance and Low Hum 
* Bottom Screen Shield -Low Anode /Filament Capacitance 
* Zirconium Coated Carbon Anode - Continuous Gettering 
* Powdered Glass Base -Low R.F. Losses 
* American Giant 5 -Pin Base 

Full technical details of this and other types in the Mullard range of 
all-glass Y.S.F. valves will be supplied on request to the address below. 

MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., 
CENTURY HOUSE, SHAFTESBURY AVE., LONDON, W.C.2. 

MVT 115 
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You must not miss 
this great display 

EXHIBITION 
AND CONVENTION 

OLYMPIA LONDON 
JUNE 8 -18 

NAME. 

FIRM 

ADDRESS 

F 

APRIL. 1953 

MATERIALS 

OF HIGHEST QUALITY 

MACHINES 

OF LATEST DESIGN 

FABRICATORS WITH 

NEWEST TECHNIQUES 

All important British producers, 
moulders and fabricators of plastics 

materials, and those who supply raw 

materials or equipment, will be " At 

Home " to the world for the 2nd 

British Plastics Exhibition and Con- 

vention. Exhibits will include : 

Materials -synthetic resins, moulding 

materials, laminates, sheeting and other 

essential ingredients. 

Products -technical and industrial com- 

ponents, consumer goods, etc. 

Plant & Equipment- presses, extrusion 

machines, moulds and accessories, etc. 

The Convention, held simultaneously, 

will promote a broader understanding 
of the Industry and provide a progress 

report on recent developments. Write 

NOW for full details. 

MAIL THIS TODAY 
TO BRITISH PLASTICS 

Dorset House, Stamford Street, 
London, S.E.1. 

Please send me the 1953 Exhibition 
Brochure, Convention details, free 
season ticket, etc. 
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_1re 
... with safety in the hazardous enterprise 

of the deep sea trawler is its radio and 
radar equipment upon which safe navigation 

depends. Thousands of soldered joints 
contribute to the efficient functioning of 
this delicate apparatus. One dry or H.R. 

joint could mean the breakdown 
of a circuit, the destruction of the 

vital link, a perilous voyage. 

úperspeed 

Pied Z63a 
FAULTLESS FLUXING PRESERVES THE VITAL LINK 

Dry or H.R. joints are impossible with Superspeed for the flux is always 
released in exactly the correct proportion This faultless fluxing action is 

achieved by the unique STELLATE core which gives six 
points of rapid solder collapse. At soldering temperature 
the activated rosin flux is released immediately for effec- 
tive spreading and wetting. Superspeed is being used more 
and more in the production of radio and radar equip- 
ment where faultless joints are essential. 

"WHITE FLASH" ACTIVATED ROSIN -CORED SOLDER 
for general electrical, electronic and telecommunication work and 
all standard uses. A.I.D. and G.P.O. approved. Complies with 
M.O.S. Specification DTD 599. In all standard tinllead alloys, 
10-22 s. w.g. Also available in a range of coloured cores, indispens- 
able for simple intermediate and final inspection and circuit or 
operator identification. Samplesof Super.cpeed and the comprehensive 
Superspeed booklet gladly sent on request. Teuinical advisers are 
available for free consultation. 

MANUFACTURED BY THE ENTII OVEN GROUP 

Cored and solid solder 
rings and solid solder 
washers supplied to cus- 

tomers' specifications. 

Marketed by Enthoven Solders I:.imite, Enthoven House, 89, Upper Thames Street, London, E.C.4. Tel. Mansion House 4533 
.3411 Sx 
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SUB-MINIATURE 
ELECTRONIC COMPONENTS 

APRIL, 1953 

New - Better - and Smaller too! 

Cords 

of tinsel and polyvinyl chloride 
construction, and of various colours 
and dimensions, are available. These 
can be supplied with a variety of plugs 
or with prepared ends. 

Volume Controls Type VC7 

have an internal single pole switch of 
less than .05 ohm contact resistance. 
The resistance rotation law is logarith- 
mic. Noise level is below 270 micro- 
volts when I volt is applied and the 
control is rotated at two turns per 
second. These units are able to with- 
stand 20,000 operations without 
undue deterioration. 
Volume Controls without switches 
and Volume Controls with matching 
four -position switches are available. 

Sockets Type SK2 

These are tiny robust sockets of 
thermosetting plastic and spring alloy 
construction. The contact springs are 
of unique double leaf construction to 
ensure contact and avoid fatigue. 
They grip a standard PL6 plug loaded 
to a weight of I; lbs. 

Resistors Type S 

are tiny units of 0.1 watt dissipation. 
They are constructed of carbon 
deposited upon porcelain and are 
available in values between 470 ohms 
and 10 megohms. 
They bear the international colour 
code. 

Component quality determines 

equipment performance 

Amplifier Units Type 23 

consist of a 3 -valve amplifier driven by a 

crystal microphone. They have a voltage 
gain of 77 db at 1000 cps measured from 
the input to the first valve to the output 
transformer primary. 

Earpieces Type MME /G 

are of electro- magnetic design and 
their air gap is controlled to within 
.00025 inch. Each unit is checked 
throughout the frequency range after 
a prolonged test at overload condi- 
tions. Four alternative frequency 
characteristics are available, at imped- 
ances between 30 ohms and 1000 ohms. 
These earpieces can be used with 
polarising currents. 

Plugs Type PL6 

are tiny standard round pin plugs 
moulded to the flexible cord. They 
fit the earpiece or socket with a 

positive detent action. They are 
designed for low contact resistance 
and minimum wear. 
A range of plugs is available and special 
plugs can be manufactured to order. 

Transformers Type T4 

are miniature output or coupling 
transformers for valve or transistor 
circuits. The winding terminations 
consist of solder tags moulded into the 
robust thermosetting bobbins. Before 
lamination each unit is checked to 
ensure no short- circuited turns. Dur- 
ing final inspection the transformer is 
checked for efficiency throughout the 
frequency band. With a 70 kilohms 
source and a direct current of .35mA 
the variation in response is 3db 
between 200 and 4000 cps. Turns 
ratios and impedance can be varied 
to customer's specification. 

Write or telephone for prices, further details, and samples 

FORTIPHONE LIMITED 
FORTIPHONE HOUSE, 247 REGENT STREET, LONDON, WI 

Telephone: Regent 2024 Telegrams: Sonomax, Wesdo, London 

TRANSISTOR components now available 
,i`'i.'ïJ::'.i S:r;. a%?.:;;,p,. :.;4i<x;i¿`}"';:; 

t::'r:ï".5W4V.:.:.ií.!fii?ÿ.'r:..../.i>.,,Y::::l::...::i).t.l`:.:..r;h..4::si..4i:`.1'?:4:3,+,:1":yi 
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ALL -POWER 
REGULATED POWER SUPPLIES 

SERIES 500 
An entirely new range of units, designed for 
the highest possible performance and overall 
efficiency. 

Now entering into large scale production and 
available for prompt delivery. 

Qi 410 
0111 .0 

MODEL SOI 

(FITTED WITH END FRAMES) 

ABRIDGED DATA 
(FURTHER INFORMATION ON REQUEST) 

DATA MODEL SOI MODEL 502 MODEL 503 MODEL SO4 MODEL SOS 

Lti cc 
w 
N 

_i - 
ZIT:' Q 

Li 

OUTPUT 200 -500 v. 
250 mA 

200 -500 v. 
250 mA 

0 -500 v. 
250 mA 

0 -500 v. 
250 mA 

0 -500 v. 
150 mA 

NUMBER OF RANGES 2 2 3 3 I 

VOLTAGE 
STABILIZATION i 0.02" i f 0.002 %ó 1 0.1 "o f 0002 ° ± 0.1% 

EFFECTIVE OUTPUT 
RESISTANCE (MAX.) 0.20 000252 050 0.0252 O.5í2 

OUTPUT RIPPLE 
(R.M.S. MAX.) 2 mV I mV 3 mV I mV 3 mV 

a N D J tnf° 

>i- (MAX.) 
IV 

OUTPUTS - - 250 v. 5 mA 
0250 v. I mA 

250 v. 5 mA 
0.250 v. I mA 

250 v. 5 mA 
0.250 v. I mA 

STABILIZATION - - I- 005 ^;, 0002 " 
OUTPUT RESISTANCE - 152 0015? 1.51 

OUTPUT RIPPLE 
(R.M.S. MAX.) - - 2 mV I mV 2 mV 

UNSTABILIZED + VE. 
H.T. SUPPLY 250 mA MAX. 

470 v 
630 v 

470 v 
630 v 

320 v 
470 v 
630 v 

320 v 
470 v 
630 v 

630 v 

UNSTABILIZED A.C. SUPPLY 6.3 v. 10 A 6.3 v. 10 A 6.3 v. 10 A 6.3 v. 10 A 6.3 v. IOA 

PRICE 00 01 01 E100 £75 

STANDARD UNITS All models are supplied as standard for mounting in I9in. racks and are fitted with fully 
protective covers. 

EXTRAS To convert from rack mounting to bench use the following extras are available :- 
Polished hardwood reinforced end frames ... 

Steel instrument case of new design ... 

... LI 15 0 per pair. 

... f4 IO 0 each. 

PRICES. PRICES ARE QUOTED NET EX WORKS AND ARE SUBJECT TO VARIATION WITHOUT NOTICE. 

ALL - POWER TRANSFORMERS LTD. CHERTSEY ROAD, BYFLEET, SURREY 
TEL.: BYFLEET 322.4/5 
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E N61ISII ELECTRIC' 
T901 

METAL C.R. TUBE 

This fully illustrated 

booklet tells you how to 

build your own big screen 

Magna -View receiver with 

the 16 -inch `English Electric' 

metal C.R. tube 

BIG SCREEN VIEWING 
for the 

HOME CONSTRUCTOR 

b..! .. e Iy. nM.^/ ........u. 

4w111.Hl.Ju{'u .r.lw^IF,I.u.1..1.....n 
Fr .. I.ltu . . 

Chosen for its brilliance, resolution, long life and high safety factor, the `English Electric' 
British Made Metal C.R. Tube T901 is the one around which most home constructors' 
circuits-including the Magna -View -are designed. This comprehensive booklet gives 
you full instructions for building the famous Magna -View 16 -inch receiver, together with 
details of the necessary components. 

'ENGLISH ELECTRIC' 
LONG LIFE 16 -inch METAL C.R. TUBE 

British Made 

r 
FILL IN AND POST THIS I 

COUPON TO THE ADDRESS 
BELOW WITHOUT DELAY I 

Please send me POST FREE full instructions for building the bit screen 
Magna -View Television receiver. 

NAME 
ADDRESS 

J 
If there is any dOculty in obtaining supplies write to 

THE ENGLISH ELECTRIC COMPANY LTD TELEVISION DEPARTMENT QUEENS HOUSE KINGSWAY LONDON W.C.2 
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BROADCASTING. l'A.. & 1[1;1'OIi111N1: til"tiT1;mS 

No matter how good your Transmitter, P.A. 
system or Recording Equipment you can only 
obtain what your MICROPHONE puts in. 
The need is for a sensitive, high fidelity yet 
sturdy and trouble -free instrument. LUSTRA- 
PHONE MICROPHONES are designed and 

engineered so that each is outstanding in its 
own particular class. Every unit incorporates 
the most modern LUSTRAPHONE technique 
in design and manufacture to permit repro- 
duction of those high qualities for which 
LUSTRAPHONE has so long been famed. These 
microphones are built to give sturdy service in 

all climates and are tropicalised and there 
is a LUSTRAPHONE MICROPHONE available 
for every requirement. 
Descriptive Leaflets available on request. 

MODEL VR. 53 

RIBBON VELOCITY 
MICROPHONE 

Response substantially maintained up 

to 14,000 c.p.s. Output level at 

20 ohms. 86 db below I v'dyne'cm' 
and at 500 ohms. 72 db below 

I v'dyne[cm'. A superb instrument 

built to Studio Standards. 

Price L1010 0 

MODEL CH. 51 

HAND MICROPHONE 

Available in 20, 500 or 
200,000 ohms. impedance. 

Response is substantially 
flat up to 8,000 c.p.s. 

Rotary dual action switch 
fitted in case. 

Low Impedance C5 15 6 

High Impedance C6 6 0 

MODEL C. 51 

STAND MICROPHONE 

A General Purpose Moving Coil 

Microphone available in 20, 500 or 
200,000 ohms. Impedance. Response 

is substantially flat up to 8,000 c.p.s. 

Onfoff switch fitted in case. 

Low Impedance 

High Impedance 

Heavy Cast Bose 

Moulded Base 

C5 S 0 

E5 IS 6 

LI I 0 

10 6 

Telephone: PRImrose 8344 (3 lines) 

L U S T R A P H O N E LTD Telegrams : Lustraphon, Norwest, London 

ST, GEORGE'S WORKS, 
REGENT'S PARK ROAD, 

LONDON, N.W.I 

BRITISH IN DESIGN, MATERIALS AND MANUFACTURE 

5 
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Microwave Test Gear 
Metropolitan -Vickers Electrical Company 
announce a complete range of precision 
microwave test gear for use in 3 in. x 11 in. 
waveguide over a band of wavelengths from 
10 cm. to 11 cm. 

3 

1 PRECISION ATTENUATOR Type 501 

2 MATCHED LOAD Type 506 

3 OSCILLATOR Type 508 

4 FIXED ATTENUATOR Type 519 

5 SHORT CIRCUIT Type 510 

6 DIRECTIONAL COUPLER Type 504 

4 

5 

6 

APRIL, 1953 

Other Metrovick microwave 
equipment includes variable at- 
tenuator type 502, standing wave 
detector type 512, wave meter 
type 517, high power load type 
515, S & X band spectrometer 
type 518. 

full technical details will 
be sent on request. 

METROPOLITAN- VICKERS ELECTRICAL CO. LTD., TRAFFORD PARK, MANCHESTER 17 
Member of the A.E.!. group of companies 

Test gear for the microwave laboratory 
L E so; 

ME TRO VICK 
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GOODMANS 
P.M. VIBRATION GENERATORS 
vibration pick -ups and ancillary equipment 

11 

These vibration generators provide vibratory sinusoidal forces of frequency and amplitude by which specific vibratory conditions 
can be simulated. They provide the means of assessing the effects of sudden acceleration on materials, structures and components. 

MODEL V47 fe vibration 
o! ar 

verthy light elec- 
Ironic components, optical -cell h, 
hairspring torque testing etc. 
Thrust Force factor0.91bs. per amp. 
Max. Continuous 
Current Rating 1.5 amps: 2.0 amps up to 
I R.M.S.) 2 min. duration. 
Stroke 0 2 in total excursion. 
Impedance Varies with frequency and 

load between 3 and 10 ohms. 
Frequency Range. Up to 10,000 cis. 
Weight of Moving 
System 6 5 grams. 
Stray Fields . . . . Operating zone less than 

25 gauss. 
Flux Density 11,000 gauss, 
Weight 2 lbs. 

MODEL 390A A álut "óroá". 
ing an alternating force of approximately 

25 lbs. 
Thrust Force factor 4.7 lbs. per amp. 
Max, Continuous 2 amps uncooled; 4 amps 
Current Rating with air cooling of approx. 
(R.M.S.) 5 lbs. per sq. in. 
Stroke 0 S in total excursion. 
Impedance 8 ohms matching. 
Frequency Range Up to 10,000 sis. 
Weight of Moving 
System 016lbs. 
Stray Fields . . . . Operating zone less than 

100 gauss. 
Flux Density 11.000 gauss. 
Weight 26 lbs. 

MODEL 790 For ibr<toing 

ponents, and is capable of producing 
a force of SO lbs. 
This unit has a force factor of approxi- 
mately 9.S amps and a total current 
capacity, with air cooling, of 4 amps 
(R.M.S.) 
Stroke 0.5 in total excursion. 
Impedance 15 ohms matching 

(approx.) 
Freuuency Range . Up to 5.000 c /s. 
Weight of Moving 
System 8 ozs. ( approx.) 
Stray Fields Operating zone less 

than 100 gauss. 
Flux Density 11.000 gauss. 
Total Weight . 70 lbs. 
(inc. trunnion) 

MODEL 8/600 
For the vibration of heavy 
loads or complete assem- 
blies. Has a total force of 
approximately 250 lbs. 
Stroke I in. total 

excursion. 
Impedance to suit driv- 

ing equip- 
ment. 
Up to 3,000 
cis. 

Frequency Range 

Weight of Mooing 
System 

Stray Fields ... 
6 Ib. 

(approx.) 
Operating 
zone less 
than 25 
jal135. 

Flux Density ... 10,000 gauss 
Total Weight ... 4 cwt. 
(inc. trunnion) (approx.) 
This unit can be fitted with 
(a) built in air cooling blower 
(b) switch to give high or low 
impedance armature coil and 
(c)pick -up unit for monitoring 
wave form and amplitude. 

Driving Equipment for 
Model 390A 

(A) POWER AMPLIFIER TYPE D!120 (120 watts continu- 
ous rating) covering a frequency range of 10 cs to 10,000 c/s 

and giving full output over the entire range. A specially designed 
tuning unit increases the current and hence the thrust of the 
generator with which it is used. This arrangement, in addition 
to providing a greater current output, also ensures a purer 
wave -form. 

(B) TRANSFORMER UNIT, TYPE 120 This is provided as 

a separate unit purely for reasons of physical accommodation. 

(C) STABILISED POWER SUPPLY UNIT, TYPE DS /120 

By means of this unit the H.T. supplies for the amplifier are 
stabilised so that the full power of the amplifier will be main- 
tained even if the mains voltage drops. Subsidiary unstabilised 
heater and biasing voltages are also derived from this unit, 

(D) OSCILLATOR, TYPE RC ,D.1. This fully covers the 
range of the amplifier, i.e., 10 c/s to 10,000 c/s. Apart 
from being a highly efficient oscillator, specifically designed for 
operation with the Type D.I20 amplifier, this is in effect a 

control unit, and includes (a) a valve volt meter calibrated 
directly in amperes to indicate the current in the moving coil 
of the vibrator; (b) 
a gain control for 
varying the current to 
the generator, and so 

to control the ampli- 
tude of its vibration: 
(c) facilities for incor- 
porating a phase 
meter, to provide the 
measurement of phase 

angles from which 
motional impedence 
can be plotted. 

Driving equipment also available for Models 790 and 8/600. 

Full technical information and Data Sheets are 
available on request to Special Products " Division D 

GOODMANS INDUSTRIES LTD. 
AXIOM WORKS WEMBLEY MIDDX. Telephone : Wembley 1200 (8 lines) 
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FERRANTI 

13 

introduce the 'Pentland' Series - 
Resin Cast Transformers & Chokes 

Complete assembly sealed in resin block -suitable for incorporation 
in every type of electronic equipment -designed to meet, at low cost, 
the stringent requirements of Specification RCS.214- saving in weight 
and volume- suitable for power, signal, pulse and high voltage 

applications- designed to individual specification. 

Complete Transformer Service to the 
Electrical Equipment Manufacturer 

K' Series -impregnated open ` H ' Series- hermetically sealed 
type ` C ' core construction, oil filled components ` C ' core 

conforming with RCL.216. construction, conforming with 
RCL.215. 

` M ' Series -hermetically sealed 
miniature type for power and 

signal applications 

Enquiries to the Technical Sales Department:- 

FERRANTI LTD. 
FERRY ROAD, EDINBURGH 5 

London Office : KERN HOUSE, KINGSWAY W.C.2 

STAND 
NO. 37 R.E.C.M.F. 

EXHIBITION 
Grosvenor 

House 
Pork Lane, London W./ 

APRIL 14 -16, 1953 

FERRANTI, 
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Iwo outstanding advantages . e 

This bridge not only measures balanced or 
unbalanced impedances with equal facility, but also 

has the merit of extremely low impedances looking 
back into the terminals and from the terminals to 
ground. It provides, at radio frequencies, the 

range, flexibility and stability of an audio - 
frequency impedance bridge and, having a 

neutral terminal available, it permits the 
measurement of three- terminal networks. 
A high degree of accuracy is maintained 
throughout the full frequency range. 

R.P. BRIDGE, B 601 - 15 Kc /s. to 5 Mc /s. 
Capacity : 0'01 pL to 20,000 nf. in five ranges. 
Resistance : ID oLms to 10 megohms -6 ranges. 
Inductance values which w'Il resonate the above 
capacities between 15 Kc /s and 5 Mc /s. 
Direct reading accuracy is constant to within I% 
us to 3 Mc ,s and may fall to 2% at 5 Mc /s. 

LABORATORIES LTD., NEW MALDEN, SURREY MALDEN 2202 

ONLY LA8 snit has all tse fea1.ires... 
*Continuous storage *700 resistors in a space 12"x 4"x 4" 

* Ohmic values separately carded * Finger -tip selection 

Designed to provide a complete range of resistors 
for research and experimental laboratories and small 
production units. As easy to use as a card index. 
Rapid selection from loo sorted and carded resistors. 
Continuous storage - empty cards merely replaced with 
full ones available from stock. The Lab Continuous Storage 

Unit is supplied FREE with initial purchase of 
18o Type R Resistors (Order LSUC ) 

or 24o Type T (Order LSUC Ì) 

RESISTOR SPECIFICATION 
Max. 

Ref. Type I Loading Waits Range IDimensions 
T } -watt; 4 -watt 250 10 ohms r x yq}" 

R } -wattl 1 -watt NO to 10 r x }" 
megohms 

Tolerance available f20 %, ±I0 %. ±5% 

THE 

c 

CONTINUOUS 

STORAGE UNIT 
The Lab Continuous Storage Units are available from your normal source of supply 
but more detailed information can be obtained from 

THE RADIO RESISTOR COMPANY LTD. 
50 ABBEY GARDENS, LONDON, N.W.8 Telephone : Maida Vale 5522 
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'Frequentite' is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British -made 
low -loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 

STEATITE & PORCELAIN PRODUCTS LTD. 
Head Office: Stourport -on- Severn, Worcestershire. Telephone: Stourport III. Telegrams: Steatain, Stourport 

S.P.66 

www.americanradiohistory.com

www.americanradiohistory.com


16 WIRELESS WORLD 

FOR AERIAL NEWS AND VIEWS 

Intteducigg fife ZOFTEX 
TELEVISION AERIAL 

ADJUSTABLE FOR 
HEIGHT OR " STAND 
OFF" 
ROTATABLE FOR 
DIRECTION 
TAKES MINIMUM 
LOFT SPACE 

Here is the new " Loftex " 
loft aerial that combines 
simplicity with sound 
design -and as a result 
provides an efficiency that 
is truly phenomenal. With 
facilities for easy adjust- 
ment it utilises the mini- 
mum of loft space yet can 
be mounted to provide 

maximum signal strength since it incorporates the 
well -tried " Antex " principle. Sheer simplicity 
and sound design have permitted the production 
of this aerial at a price that will commend itself to 
all. 

Can be fitted into the following spaces 

Transmission Channel* Spare Required 

LONDON I Height 8' 2" x 7' I I" wide 
GLENCAIRN I /HOR Length 8' 2" x 7' I I" wide 
HOLME MOSS 2 Height 7' 5" x 7' 0" wide 
KIRK'O SHOTTS 3 Height 6' 9" x 6' 6" wide 
BRIGHTON 3 Height 6' 9" x 6' 6" wide 
MIDLANDS 4 Height 6' 2" x 5' I I" wide 
WENVOE 5 Height 5' 8" x 5' 6" wide 
PONTOP PIKE 5'HOR Length 5' 8" x 5' 6" wide 

MOUNTED VERTICALLY 

* State channel number required 
as shown above. 

/¡ LIST 6'_ 
PRICE 

ANTIFERENCE LIMITED. BICESTER ROAD. AYLESBURY. BUCKS. 
67 B w5 STREET. Lo NOON. w.I. 

APRIL, 1953 

AIR -SPACED ARTICULATED 

CABLES 

offer a unique combination of 

FRACTIONAL CAPACITANCE 

HIGH IMPEDANCE 

MINIMUM ATTENUATION 
ALONG WITH 

EXCEPTIONAL FLEXIBILITY 

LIGHT WEIGHT 

38 STOCK TYPES 
FOR ANY OF YOUR STANDARD 

OR SPECIAL APPLICATIONS 

A few of the very low capacitance types are: 

Type No. Capacit. tues F /ft. Impedance ohms O.D. 

C.44 4.1 252 1.03" 

C.4 4.6 229 1.03" 

C.33 4.8 220 0.64" 
C.3 5.4 197 0.64" 
C.22 5.5 184 0.44" 

C.2 6.3 171 0.44" 
C.II 6.3 173 0.36" 
c.i 7.3 150 0.36" 

TRANSRADIO \ % LTD. 
CONTRACTORS TO 

H.M. GOVERNMENT 

138A CROMWELL ROAD, LONDON, S.W.7 
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PROGRESS 
¿n Counting --- 

through the ages 

R O M A N 

ABACUS 
Known to have been in 

use at the time of Jclirs 
Caesar. A surviving .pe 
men is preserved n _a 

Eibliothèque Nationale,Pars. 

HISTORICAL 

I_LUSTRATIONS 

EY COURTESY 

OF THE 

SCIENCE MUSEUM 

LONDON. 

NAPIER'S 
BONES 

Devised in 1617 by 
John Napier, a 

Scottish nobleman. 
as a mechanical means 

of rvltçlication by addition. 

LEIBNITZ'S 
STEPPED 
RECKONER 

Cold 

Cathode 
Tubes 

FO F 

Modern 
COUNTING CALCULATING 
SELECTING SWITCHING 

Invented in 1654 by the 
German ph losopher and 
incorporated in the earliest 
practicable calculating machines 

ODHNER'S 
WHEEL 

.4 principle first evolved by 
a Swedish engineer about 
I69C and still bung applied 
n present day mechanical 

calcu acing machines 

THE SCIENTIFIC 
VALVE 

es 

HIVAC 
COLD CATHODE 
TUBES 

The most modern devices 

for use in electronic 
systems. 

HIVAC Cold Cathode Tubes -Miniature and Subminiature Valves - 
Electrometer Valves -Neon Indicator Lamps -Telephone Switchboard 

Lamps -are used by the world's leading manufacturers. 

:REENHILL CRESCENT, HARROW -ON- THE -HILL 
MIDDLESEX, ENGLAND 

Phone: HARrow 2655 Cables: t-livac, Harrow 

www.americanradiohistory.com

www.americanradiohistory.com


\)VIRELF W')RI 
D ApRtL, 193 

co a 

rftas 
t}Tliteoi. 

vrte 
itou, 

Catt 
cotrayiete 

aoVs a pe 

tite ' 
Illool,I.as 

ty N., 

otatie 
Nitati-NNivoNev. 

,t 

sigsea 
fov 

tlte, 
aig,...10. 

rvee,' 

ytoattetiott 

of VaVg,e 
ctoat0', 

ties 
of CO.1.1.5 

viett 
oz solloo, 

Ottt 
btlattaara 

tattg,e, 
ittaltNe3 

21 

ttaci 
'tttetWaNittg,. 

aitievolt 
Ntoettictee, 

atta 
V.ie 

VOA... 

a si.OrribeV 

of otiltev 
tyvee 

ae,i,,tttea 

for sAte,eiai 
vtttvo5e. 

Lovq., 

vt 

ience 
ita 

o 
tI-re 

aesit 
sota 

lisartOfactOv, 

Of Co.tf 
.V.SirvikerS 

ilxVe5t5 
0Ot 

ill'ac'OOe,, 

stiitlo 
at% 

tatteiseifea 

etatttaata 
of eaigieta- 

ey alit\ 
etteotee 

1110.VOSOVO. 

ecOftorrOi 

ila 

tfte 
v-roatttioo. 

Of 
61irsdi.oV 

kov 
ever: 

Otte 
coat \a,t.e. 

CataltAtte 

terii\ 
be eelt., 

ittatrAvioi 
teqatitootertt, 

to ititeve,tea 

eateetttittee 

0O- 
aVVVrea: 

tiott, 
alla 

oac 
qecial:Lt 

a.,,,,,g,,,,,,,37,:xes:it,itx% 

7 va.2;,ietriat 

*ill S' it' 

109.C1$1q.. 

it 

OVERSEAS VER,, .s 
IS 

We have Agents in 
all parts ,th 

e 
world. Names 
addressee will be " r n i :h e d 

application. 
' q 
IC 

THE 

V. I t ION 
I V XX.' """" 

- 

' sit 

"515 

COIL 
WINDER HOUSE DOUGLAS 

WINDER 
STRSET 

ELECTRICAL pluiPmENT CO. LTD. 
01\1,0N - t_/-e-e0/2,40-ité: VI Ct o r io 3404-9 01\1,0N 
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MARCONI communication systems 
r, 

serve mankind 
Wherever men live together (in industrial 

areas or in tropical archipelagoes) prosperity 

is largely a matter of communications. 

Island communities seem blessedly self- 

contained. But, for effective government, 

!7 

SURVEYED 

hygiene, safety, husbandry, commerce - 

welfare, in short, and prosperity archi- 

pelagoes are increasingly interdependent. 

Ma--coni's invention is bringing to island 

peoples a fuller and richer way of life. 

PLANNED INSTALLED 

MARCONI ' S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD ESSEX 
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t ! C. RADIO COMMUNICATION EQUIPMENT 

FOR USE IN ALL PARTS OF THE WORLD 

The G.E.C. with its unique research organization 
hps always been in the forefront of radio develop- 
ment, and its enormous manufacturing resources 
have enabled these developments to be put into 
production. Where line telephony and telegraphy 
communications come up against geographical 
barriers, and where speed, security and mobility 
are important, the Company's specialists are 
freely available for consultation. 

FOR EXAMPLE THE GENERAL PUR- 
POSE COMMUNICATION RECEIVER BRT.400 is built to 
meet the most exacting requirements of commercial service in all parts of the 
world, for high grade telegraphy service and quality reception for re- broadcast. 

RADIO COMMUNICATION 
EQUIPMENT 

THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND MAGNET HOUSE, KINGSWAY, LONDON 
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ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.17 Telephone : LARkswood 43661718 

The Advance type Hl Audio 

Signal Generator completely covers the 

unusually wide range of 15 c/s to 50,000 c /s. 

It is characterised by its extremely low 

distortion and level output over the 

entire range ; provides both sine 

and square wave output. A robust, 

reliable and accurate instrument for 
the discriminating service engineer 

Accuracy ± 1 %, ± 1 c /s. Distortion less 

than 1% at 1,000 c /s. Output from 

200 microvolts to 20 volts with accuracy of 

t 2 db. Weight 14 lb. Size 131' x101" /8' 

Full technical details 
available in Folder S.I6 /W. 

THE 

ADVANCE 
TYPE HI 

ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, LONDON, E.I7 Telephone : LARkswood 436617/8 

17 
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SKIRT No. 4 

Standard Base 

for 2V or 2 "Valves 

for I'k6' Valves 

WIRELESS WORLD ArRn., 1953 

Recognised as the Most Reliable Valveholders 

BTG Valveholders 
for I i" Valves 

are now available moulded in:- 
Phenol Formaldehyde (Black). 

Nylon loaded Phenol Formaldehyde 
(Natural Brown). 

SKIRT No. 5 

Anti- Microphanic Ease 

P.T.F.E. 

U Or 
ó?!oG' &I rA / CYRIL FRENCH LTD., 

High St., Hampton Wick, 
Middlesex. KIN. 2240. 

Wholesale Enquiries:- 

Manufacturers' Enquiries: THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 3401 

On STAND 13 

MUREX LTD 
will be showing 

`SI NCOMAX' SINTERED COMPOSITE MAGNETS 

SINTERED PERMANENT MAGNETS Also TUNGSTEN 

MOLYBDENUM, TANTALUM & ZIRCONIUM METALS 

... and fabricated instrument & valve components 

R.E.C.M.F EXHIBITION 
GROSVENOR HOUSE PARK LANE W I 

APRIL 14 -16 1953 

MUREX LIMITED (Powder Metallurgy Division) R A I N H A M ESSEX Telephone: Rainham, Essex 3322 
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. Telephone: EUSton 8265 
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BRITISH and proud of it ! 
As the world has in the past depended on 
British inventive genius and craftsmanship 
in the fields of engineering, shipbuilding, and 
aeronautics, so it does to -day in electronics - 
reflected in this new British tape recorder, the 
Simphonic Model IA. 
Supreme in its class, the Simphonic leads on 
every count. 
PERFORMANCE : Response 50- 10,000 c /s. 
8 watts high quality push -pull output. Wide 
dynamic range. 
DESIGN : Three motor drive. Monomaster 
finger tip control. Positive servo brakes on 
both spools. 
FACILITIES : Two running speeds. Twin 
track operation. Playback via internal or 
external L /S. Provision for remote control. 
STYLING : Handsome, robust portable case. 
Attractive colour scheme. Provision for 
carrying microphone, spare tapes and acces- 
sories. 
SERVICE : British made throughout. Com- 
plete established service facilities. 
Hear the Simphonic IA at your local dealer 
to -day 1 Trade enquiries invited. 

SIMON SOUND SERVICE 
48 -50, GEORGE STREET, LONDON, W.I 
TELEPHONE : WELBECK 2371 (5 lines) 

GRAMS: SIMSALE, WESDO, LONDON 
CABLES: SIMSALE, LONDON Strane 
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EXACT 
EFFORTLESS 

TUNING 

The S.L.8 Spin wheel drive gives easy 
control through a ratio 24 -1. Fitted 
with constant velocity coupling, it 
eliminates strain on the Condenser, 
providing mechanical and electrical 
isolation from vibration and noise. 

Complete with 3 -band glass scale 9in. 
x 44ín. Printed short, medium and 
long wavebands with station names. 
Scale length lin. Supplied with 
florentine bronze escutcheon. 

PRICE 27/6. 

S.L.5, similar but fitted with reverse 
vernier drive, gives ratios of 18 -1 
search and 50 -1 reverse vernier. 

PRICE 26/6. 

Replacement Scales calibrated to Copenhagen 
Plan now available for : 

Airplane drive 2/3 retail Full Vision Drive 2/9 retail 
Squareplane Drive 2/6 retail S.L.8 or S.L.5 Drive -/6 retail 

PRECISION COMPONENTS BY 

JACKSON 
BROS. (LONDON) LIMITED 
KINGSWAY WADDON SURREY 

Telephone: Croydon 2751 
Telegrams: Wclfilco. Soup hone, London 

APRIL, 1953 

.. picture perfection 

with the 

Aerialite LI 
(Trade Mark) 

HIGH GAIN 
Because BROAD BANDWIDTH 

It Has CORRECT MATCHING 

HIGH MAX/MIN RATIO 

these features, PLUS ex- 
cellent mechanical design, 
ensure that you get the 
best performance from 
your receiver. Moreover, 
the Dublex is moderately 
priced at 14.8.6 (7ft. mast 
complete with brackets, 
etc.); 17.15.0 (10ft. x tin. 
mast complete with 
double lashings, etc.). 

.. other quality aerials 
in the comprehensive Aerialite 
range include the AERFRINGE 
and AERADOOR models: 8.0dB 
forward gain, sharp directivity for 
interference elimination and 
broad bandwidth for greater 
detail. Model 63A complete with 
10ft. mast, double lashings, etc. 
price 113.15.0. The room- mount- 
ing AERADOOR model 65 has a 

telescopic top element and is 

suitable for all channels. Price 
f 1.12.0 complete. 

See us at the 

R.E.C.M.F. Component Exhibition 
at Grosvenor House, 

Park Lane, London, W.I 
STAND 12. 

Manufactured by Aerialite Ltd., 
Castle Works, Stalybridge, Cheshire. 

4ERM1/TE,1e,'/a/s 
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* A POINT OF DETAIL NO. 1 

ACOUSTICAL BALANCE 
It is a common misunderstanding that frequency 
correction can be directly related to reproduced 
volume level. This is of course not the case. 
The optimum volume level of reproduction de- 
pends upon the apparent distance of the sound 
which in turn is controlled by the reverberation 
and acoustic arrangements in the studio. It is 
the aim of studio engineers to provide an ap- 
parent distance so that natural sound level at that 
distance will be a comfortable listening level under 
normal listening conditions. 
It follows from the above that under average con- 
ditions only very small amounts of balance adjust- 
ment will be needed and it is easily shown that 
small amounts in extent require very gradual 
slopes. The bass control of the Q.U.A.D. 
simultaneously varies the slope and the extent 
of bass response following very closely ideal 
requirements. 
In the treble, the requirement is balance in the 
musical register without introducing distortion 
due to excessive modification of the higher 
harmonics. In the Q.U.A.D. the rise and fall can 
be set to the desired level after which any higher 

THE ACOUSTICAL Q.U.A.D. AMPLIFIER 

An amplifier capable of providing the closest 
approach to the original sound yet achieved. 
Write for the Q.U.A.D. booklet for full detailed 
specifications. 

£35 complete in two units as illustrated. 

JE1COUSTICA L 
MANUFACTURING C O LTD 

H U N T I N G D O N H U N T S T E L s 3 6 1 

harmonics will remain in the correct relationship 
to that level. 

A switched level position is provided without 
altering control setting so that a reference standard 
is available during adjustments. 
The two remaining controls provide adjustment 
for the upper frequency limit of harmonics and 
the slope of tail off above this frequency limit 
ONLY IN THIS WAY CAN ONE OBTAIN THE 
WIDEST POSSIBLE FREQUENCY RANGE FOR A 
GIVEN DISTORTION LEVEL. 
Each control is checked throughout its range to 
pass figures of +0.5 db in level or +5 per cent. 
in frequency whichever is the greater. 
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THE 

OU ndmirror 
MAGNETIC TAPE RECORDER 

Now available in England -the 
book 'Magnetic Recording " 
by Dr. S. J. Begun. A com- 
prehensive treatise. Price 25/ -, 

postage 9d. extra. 

A self -contained recorder /reproducer giving a faultless performance. The ideal 
equipment for HOME ENTERTAINMENT, PUBLIC ADDRESS, CONFERENCE 
RECORDING, and SOUND COMMENTARY for SILENT FILM PROJECTORS. 

" Finger Tip " operation -one control provides for " Record " -" Play " " Rewind " or " Fas' 
Forward " requirements. 
Constant Tape Speed -7.5 inches per second. 
Frequency Response -Essentially flat from 100 -7600 c.p.s. 
High Quality Push, Pull Output. 
Recording Duration 30 minutes per reel. 
Dynamic Range approximately 40 decibels. 
Power Supply 200'250 A.C. 50 cycles- Consumption 80 watts. 

THERMIONIC PRODUCTS LTD. 
Division S,M WW, HYTHE, SOUTHAMPTON. Phone: Hythe 3265 
London Showrooms : Morris House, Jermyn Street, Haymarket, S.W.I. 

Phone : Whitehall 6422. 
Sales and Service Centres : Birmingham - Bristol - Manchester Leeds 

Trade 
enquiries 
invited 

MODELS AVAILABLE 
FROM 

£69 -10 -0 
- Newcastle and Glasgow 

The 

"TEI,EMAX" TELEVISION 
PROJECTOR 

SCREEN 

SIZE 

4 FEET 

BY 

3 FEET 

23 valve s ¡h. circuit. Sensitivity better than 5o microvolts. 
Full bandwidth. 4' x 3' picture. 5 channel facility. A.C. only. 
Insulated chassis. Neutral coloured rexine covered case, size 
approx. 23" X 22" X as ", fitted with castors and geared lifting 
jack for tilt. 
Complete with 
valves, c.r.t. and 
optical unit. 

Detailed Specification front the Mann farh:rery :- 
TELEMECHANICS LTD. 
3 NEWMAN YARD, NEWMAN ST., 
LONDON, W.1. LAi \;gham 7965 

COIL WINDING MACHINERY 

We invite your enquiries for the Type Al /1 auto- 
matic machine, as illustrated. Also for the 
Type H/1 hand coil winder and Type AW /1 

Armature Winding Head. 

KoLcLiD 
73 UXBRIDGE ROAD, EALING, LONDON, W.5 

Ealing 9096 
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MAGNETIC MATERIALS Extensive re -xarch and 
manufacturing facilities have establishes Mullard as the leading 
producers of magnetic tr_ate-ials. They were the first, for - mample, to 
introduce Ferroxcube, the world's most efficient rn33teic ferrite; 
`Ticonal' anisotropic pertranent magnets, renownec br the:r high 
stability and high energy oitput; and Ferroxdube, an entirely new 
type of permanent magnet with the insulating propertii: of a ceramic. 

The wealth of experience gained from these dev loi, heats is 

available to all users of magnetic materials thrcug i the 11t illard 
advisory service. An enquiry to the address below rut a team 
of specialised engineers at ;our disposal 

Mullard 
' TICONAL' PERMANENT MAGNETS FERROXDURE PEP :MIdINI 114NETS 

FERROXCUIE MAGNETIC CORE MATERIAL 

NULLARD LTD., COMPONI, I' UIJISIO+, (: 1 I:Y HOUSE, SN.4P'fESBURY AVI NE CST, W.C.2. Mt liard Fer- oxdurs permanent 
magnets ready for firing. 
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From MINIATURE TRIMMERS to 
HIGH VOLTAGE 

TRANSMITTER CAPACITORS 

Accept only faithful reproduction , 

. from your high fidelity equipment. Hold out 
for the maximum of your demands, and if you have 
not already obtained results far in excess of your 
highest hopes it is certain you have yet to instal 
a Goodmans AXIOM. 
For the best instrument to extract the finest 
qualities from your carefully composed input, 
the Goodmans Axiom range of high fidelity loud- 
speakers has no equal. 
The now famous Axiom 150 Mk. II (12in. 15 watt) 
has a centre pole and pot magnet construction with 
a flux density of 14,000 gauss. It is an exceptional 
speaker commanding a very wide and smooth 
frequency coverage (30'15,000 c /s) balanced at every 
register to eliminate harmonic distortion and 
objectionable resonances. 
From a ring magnet assembly the Axiom 22 Mk. II 
(12in. 20 watt) produces a flux density of 17,500 gauss 
with a high degree of magnetic damping providing 
consequent improvement in transient response. 
Both these units incorporate the Goodmans' 
exclusive twin cone assembly, reducing the necessity 
for costly cross -over networks. 
The Axioms 101 and 102 (8in. 5 watt) are both single 
cone, ring magnet loudspeakers eminently suitable 
for domestic listening. Their extended well 
balanced range (40/15,000 a /s) is as astounding as the 
high degree of realism produced. 
The Axiom 102 (Flux density 17,000 gauss !) has 
extra crispness and control over transients. 

AXIOM ISO Mk. II 
Price : 114.13.4 incl. purchase tax. 

AXION 22 Mk. II 
Price : 120.19.9 incl. purchase tax. 

AXIOM 101 
Price : 17.2.9 incl. purchase tax. 

AXIOM 102 
Price : 110.14.2 incl. purchase tax. 

All these models are stocked by the leading dealers, but in 
case of difficulty, please order direct from us. We invite you 
to write for further details of any unit. Remember we can 
give you outlined dimensioned drawings of reflex chambers 
for all Speakers mentioned. 

GOODMANS INDUSTRIES LTD., Axiom Works, Wembley, Middx. 

Phone : WEMblcy 1200. Telegrams : Goodaxiom, Wembley, Eng. 

No. 19 "l'a 
Miniature Mica 
Compression Trimmer 
The 3 forms in which this 
compact variable capacitor is 
available make it useful as a 
I iniature I.E. trimmer for 
use in small toff packs, etc. 
No. 19, illustrated, is a dual 
trimmer on a common base 
No. 19a is a dual trimmer with 
a steel strip tapped 8 B.A. 
for mounting. No. 19g is a 
multi -way trimmer in 2, 4, or 
0 sections. banked in mixed 
capacities to customers' specifi- 
cations. Each is tested for 
insulation breakdown through. 
out its capacity range at 250 v. 
D.C. 

Here are shown just two examples from the 
comprehensive " Cyldsa " range. For pre- 
cision, stability, and long life, " Cyldon " 
superiority is recognised by all designers 
and users of electronic equipment. 

No. 25 
Mica 

Compression 
Trimmer 

Although 
suitable for 
very small 
equipment, its 
range of maximum capacities -up to 7500'. 
-gives it wide application. No. 25, 
illustrated, is for chassis mounting or wire 
suspension. (Illustration 

assembly 
b Pico/- 

ie a multi -way for coa 
packs, fixed elation trimming, etc., on a 
mounting plate pierced for chassis or stand- 
off mounting. In units of mixed capacities 
to a maximum of six hanks. 

Enquiries invited from Equipment 
Manufacturers and Wholesale Trade only. 

Full details of the complete "Cyldon " range, and list 
Overseas Agents available from the Manufacturers: 

SYDNEY. S . BIRD 
& SONS. LTD. 

Contractors to Ministry of Supp /y, Post 
Offne, and other HA, 6overnment Depts 

CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDOX. Enfield 20/1 -2 

MODELS 
&[2 HAVE EVERYTHING 

10 WATTS PUSH-PULL HIGH FIDELITY AMPLIFIER 
3 INPUTS; CRYSTAL 8. WC. MKS. 8 GRAM. 

3 TAPE SPEEDS; 334.7V: & 15 INC MES PER SECOND 

2 TRACKS PER TAPE - 2 HRs RECORDING 
2 SEPARATE INPUT CONTROLS FOR moist 

COMPLETELY AUTOMATIC ERASE (tltoven ;cl 

DETACHABLE SPEAKER UNIT MODEL 

FAST REWIND 8 FORWARD WIND 
MONITORED 8 DIRECT INPUTS 

VERY COMPACT MODEL D 15h "x 10 "x 7' /" 

SEND 
STAMP 

FOR FULLY 
ILLUSTRATED 

BROCHURE 

MODEL 10 

£65 
, -IODEL 12 

£66 -10 -0 
lleconalrOHona from: - 

ASSOCIATED CINE EQUIPMENTS LTD. 
353, BEXLEY ROAD, ERITH, KENT. Phone: Erich 2543. 
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First 
for all 

valve 

requirements 

Most designers of elec- 

tronic equipment contact 

Ediswan first for all their 

valve requirements. They 

know that amongst the 

by Ediswan they are almost 

type they need. They are 

made by Ediswan can be 

service. Why don't you 

requirements next time ? 

Tubes 

155 Charing Cross Road, London, W.C.2 
Group of Companies 

large range of valves made 

certain to find the specific 

certain also that any valve 

relied upon for satisfactory 

contact Ediswan for your valve 

EDISIVAIN. 
MAZDA 

Valves and Television 

The Edison Swan Electric Compay, Ltd. 
Member of the A.E.I. 
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fidelity at all speeds 

uniformity within } 0.5 db 

Two features of this plastic backed, medium 
coercivity tape which makes it an essential factor 
in high quality tape recording. ' Scotch Boy' is 
now made in 6 reel sizes offering a wide range of 
playing times for private or professional use, with 
all makes of tape recorders. Used by the BBC. 

Magnetic Data 
Coercivity 25o Oersteds. 

Total Remanent Flux 0.4/0.5 lines }" width. 
Uniformity within a reel 4-- 0.5 d.b. 

Frequency Range 
5o c/s to ro kc /s at a playing speed of 7 in /sec. 

ANOTHER PRODUCT 

Write for further particulars to: 
MINNESOTA MINING & MANUFACTURING CO. LTD 
167 STRAND, LONDON, W.C.2 TEMple Bar 6363 

can help your career through 
personal postal tuition 

in any of these subjects: 
Accountancy Exams * Aircraft Eng. & Radio * Architecture * Auditing * Book -keeping * Budding * Carpentry * Chemistry * Civil Service * Commercial Art * Commercial Arithmetic * Company Law * Costing * Diesel Engines * Draughtsmanship * Electric Wiring * Engineering 
(Civil ; Electrical ; Mechanical ; Motor ; Steam ; Structural) * Jigs, Tools 
and Fixtures * Journalism * Languages * Locomotive Engineering * 
Mathematics * Mining * Modern Business Methods * Plumbing * Police * 
Press Tool Work * Quantity Surveying * Radio * Salesmanship * 
Secretarial Exams. * Shorthand * Surveying * Telecommunications * 
Television * Textiles * Works Management * Workshop Practice. 

and GENERAL CERTIFICATE OF EDUCATION 
SUCCESS WILL BE YOURS 

As a Bennett College Student your own Personal 
Tutor will coach you until you qualify, at your pace 
with no time wasted. You will learn quickly, easily. 
SEND TO -DAY FOR A FREE PROSPECTUS 

T,0 THE BENNETT COLLEGE (DEPT. D.41) SHEFFIELD 
Please send me your prospectus for 

(Subject) 
NAME 

ADDRESS 

AGE (IF UNDER 21) 
(PLEASE WRITE IN BLOCK LETTERS) 

DEMONSTRATIONS 
DAILY 

Between 9 -5.30 
Saturdays 9 -1 

SUPER QUALITY 

82 WATT AMPLIFIER 
Push Pull 6V6s 15 db neg. feed back 25- 18,000 cps ± 1 /db. Hum Level - 80 db at 6; watts. Bass boost -Treble boost and cut LP cor- rection : Provision radio feeder unit. BUILT AND TESTED f 6 gns. 

The above Amplifier can now be supplied in kit form. Complete with fully illustrated instruction book. Ei3 13.0 
A.D.S. REFLEX CABINETS SUPERHET FEEDER Veneered and French Polished. Avail- Three wavebands-138A Valves. able in Walnut, Oak and Mahogany. 7 ks band width. Wired EOM- 12- MODEL ... ... .. 89 19 I piste and tested. Io- MODEL ... ... ... 89 9 0 10 GUINEAS 

FULLY GUARANTEED. 

(Dept. W.W.) 
18 Tottenham Court Road, 

LONDON, W.1 
Museum 4639. Museum 2483 

Shop Hours : 

Monday to Friday 9 -5.30 p.m. 
Saturdays I p.m. 

FOR 
A.C. 
MAINS 
ONLY 
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Getting quarts 

The illustrations of the 

.9.B. " H" Type Switch, right 

and miniature "H" Type, below 

are approximately actual size. 

27 

into pint pots... 
Successfully tackling the problem of getting 

a quart into a pint pot is this miniature version 

of the well -known A.B. " H " Type Switch. It 

has been introduced to meet the demand for a 

switch of the same complete reliability and 

versatility as the standard "H" Type, but 

conforming to the contemporary trend towards 

more compact design. 

Early deliveries can be given, and your 

enquiries are cordially invited. 

METAL PRODUCTS LTD. 
I 6, BERKELEY STREET, LONDON, W.I 

Telephone: GROsvenor 5206/7 Telegrams: Abmet, Piccy, London. 
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SPECIAL 

ANNOUNCEMENT 

TO ALL 

TAPE RECORDING 

ENTHUSIASTS 

A new version of the famous " LANE " 
Tape Table is now available 

incorporating- 

Three very high grade motors designed 
and made for the job, by the Verdik 
engineers. 

Even better heads. 

Positive braking on all functions. 

Fast forward run and rewind in 50 
secs. WITHOUT UNLACING TAPE. 

Very simple to use. Only two controls. 
One for rewind and one ON -OFF 
switch. 

No Tape Table of this grade has ever 
been offered to the public at anything 
like the price and it is fully guaranteed. 

EEL% 
TAPE TABLE 
MK. IV £17.10 

From your local dealer or in case of 
difficulty write to t- 

VERDIK SALES LTD. 
17 SHAFTESBURY AVENUE, 

LONDON, W.I. 
Phone : GERrard 8266 

APRIL, 1953 

DC /AC CONVERTER 
Models for Electric Gramophones from £8 16 0 

Models for 
Radiograms and Autochange Radiograms 

(inc. 3 -speed motors) 
Radios, Televisions, etc. from £11 16 6 

Tape Recorders, Dictating Machines, etc. 
Input, 6, 12, 24, 32, 50, 110 or 200,250V. D.C. 

Output 230V. 50 or 60 c ¡s. 
Descriptive literature W.W.27 from the manufacturers : 

NEW CHAPEL ROAD, HIGH ST., FELTHAM, MIDDX. 
Tel.: FELtham 4242 

Service Dept.: 57 Fortress Road, London, N. W.5. Tel.: GULliver 5165 & 7202 
Scottish Depot : 257 Gorbals St., Glasgow, C.5. Tel. : South 1326 

Overseas enquiries to nearest E.M.I. Organisation Depot 

High 
PANEL 

Moving 
or 
mirror 
to 
23-" 
and 
Send 

Sensitivity 
MOUNTING 

Meters 
Coil Meters are supplied with either 

knife edge pointer and the highly 
scale as a standard fitting. Special 

customers' specifications. Sizes and 
(25µA to 50A), 31" and 5" (15µA to 

3 #" sizes available as Moving Iron 
today for prices and full details. 

spade 
accurate 

scales 
ranges : 

50A). 21" 
Meters. 

N .P..n.. ... ....... . . 

M.CROAOI C i 1 

1 

BRITISH PHYSICAL LABORATORIES 
Rodiett, HERTS Telephone : Radlett 5674/5/6 
LONDON STOCKIST : M.R. SUPPLIES Ltd., New Oxford St., W. C. I 

dm BP4 
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REGISTERED TRADE MARK 

jlTrfi7k-R itIa ALI kr- 
CAPACITORS 

THE TRADE MARK OF RELIABILITY 

WIRELESS WORLD 

gELIA° 
SER 

SPECIAL TELEVISION TYPES 
Dry Electrolytic Capacitors for high ripple circuits. A comprehensive 

range of completely dependable capacitors designed specifically for 

Television applications. The types shown below cover the requirements 

of practically all the leading makes of Television Receivers currently in use, 

and are available from all leading wholesalers. 

29 

TYPES L32 and L.33 EXTERNAL CLIP MOUNTING 

Cap. 

' F. 
DC. 

Wkg. 
Volts 

Surge 
Ripple Current 

Max. mla 

Dimensions 
L. D. 

Type 
Ref. 

List 
No. 

List 
Price 

I00+200 275 325 550 4" l'-," L33 K255 28/6 

60+250 275 325 500 4" 14° L33 K271 28/6 

100 350 400 550 4;" ir L32 K136 13/6 

60+100 350 400 450 41." ir L33 K 178 18/6 

60+ 120 350 400 500 45" Ir L33 K152 19/6 

64+120 350 400 550 4" 1;" L33 K 128A 21/6 

100+200 350 400 800 4',-" l'-." L33 K147 31/- 

100-i-200 350 400 800 4" r L33 K189 31/- 

60+250 350 400 450 41" ir L33 K207 29/- 

64 450 525 600 4=," I L32 K102 I3/- 

TYPE L.35 TWIST PRONG MOUNTING 

150 350 400 350 4" I}' L35 K502 17/6 

60+60 350 400 370 3}' If' L35 K617 16/6 

64+ 120 350 400 450 4;' Ir L35 K503 19/6 

A. H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18. Tel : BATtersea 1083. Est. 1901 
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tit& BU1SGOVNE 

THE MINIWEIGHT 
CRYSTAL PICK -UP by RONETTE 

IS AN EXTREMELY LIGHT WEIGHT 
AND HIGH FIDELITY PRODUCTION 

The Miniweight 7,000c /s response Pick -up with 2 interchangeable heads for standard 
99 6 or L.P. records. 

With I head for standard or L.P. 68 6 
Head only for standard or L.P. 36 - 

The Miniweight 14,000c /s response Pick -up 
With 2 interchangeable heads for 
standard or L.P. records 19 6 
With 1 head for standard or L.P. 78 - 
Head only for standard or L.P. 46 - 

The RONETTE STUDIO CELL -UNIT 

* Effective output level .65 my /µBar in 
5 Megohms at 1,000 c /s. 

* Output impedance = 4,400 uuf. 

* Omni- directional Double -Cell unit. 

* Chromium plated frame and black baked 
wire gauze casing, fitted to 'chromium 
plated saddle. 

* Dimensions overall :- 
Height 170 mm. 
Width 95 mm. 
Depth 53 mm. 

* Frequency Response 30- 16,000c /s. 

HIGH FIDELITY 
CRYSTAL MICROPHONE 
for Desk or Table use made by 

RON ETTE 

Only 54/.. Post free 
This attractive microphone is housed in a 
cream plastic case with gold background 
as illustrated. Fitted with type DX12 
crystal insert as used on the famous 
" CORONATION " microphone, the fre- 
quency response is 30- 13,000 c /s, and the 
output level at 1,000 c /s., 1.3 my /µBar in 
5 Megohms. 

MICROPHONE TYPE R572 
For professional recording studios, high 
quality broadcasting, etc. 

.*. Professional studio appearance. * Cell -units mounted in fully floating cradle. 

Price £9.19.. 6d. 
H.P. terms: Deposit 49i6 and 12 monthly 
payments of 15/6. 

Also available 
MODEL R572/L 

with built in line - transformer (LOW IMPED- 
ANCE). Output impedance matches 200 ohm 

lines. 
Price £11 . 19 . 6d. 

lLP. terms : Deposit £2119/6 and 12 monthly 
payments of 18/6. 

The RON ETTE STUDIO CELL -UNIT MICROPHONE TYPE S742 
for the Connoisseur and Professional Recordist * ADouble -Cell, omni -directional microphone 

with a frequency response of 30- 16,000 c's. * Output level .65 my /par in 5 Megohm- 
at 1,000 c /s. * Output impedance = 4,4 00 uuf. * Tubular wire gauze casing with chromium 
plated top and bottom covers. * Demountable foot, for cable suspension 
(for stage work, etc.). 

TERMS OF BUSINESS 
H.P. Send deposit with order which will 

be despatched upon signing H.P. 
Agreement. 

CASH with order or C.U.D. if goods 
suitable for post. 

* Dimensions overall : Dia. 49 mm. 
Height with foot 125 mm. 
Height less foot 67 mm. 

Price £9. 5.. 
Or H.P. terms : Deposit 47/6, 12 monthly 

payments of 14/6. 

Sole Distributors of the 

BURGOYNE SOLDER GUN 
79/6 

Spare bits 10 for 7/6 

MAIL 01111I11 SUPPLl" 1'11.. The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 6667m 

www.americanradiohistory.com

www.americanradiohistory.com


APRIL, 1953 WIRELESS WORLD 31 

by the 

3TlGOYT 
COMBINED PREAMPLIFIER AND 
TONE CONTROL UNIT TYPE A7 

70/.1 list price 

For use with any amplifier and pick -up, this preamplifier employs 
two valves in a well designed circuit providing variable boost 
and cut between ± 15 -20 db at 50 and 10,000 c/s respectively. 
Fitted also with a three position SELECTOR indicating 
" Radio," " 78 " and " 34/45." Fixed frequency compensation 

ensures the optimum results from all sources. Power supply 
can be taken from your amplifier and the unit is supplied 
complete ready for use as illustrated. IMPROVE YOUR 
RECORD REPRODUCTION for a small outlay of only 70/ -. 
H.P. terms : Deposit 20/- and 12 monthly payments of 7/ -. 

OLD FAVOURITES 
THE A.1. AMPLIFIER 

High quality output (four watts). 
Employs three valves in a well designed 
circuit, and the reproduction is of 
the highest standard. For A.C. mains. 

Complete ready to use. £5.12.6 

DECCA 37A PLAYER 

2 -speed Player with crystal turn- 
over pick -up mounted on heavy 
pressed steel base as illustrated. A 

limited quantity of these fine u 

available at a reduced price of J II 0 

ADVANCE 
AUDIO GENERATOR 

Type H.1. 

Covering 15- 50,000 c/s in 3 ranges. 
Accuracy ± 1% ; ± 1 c /s. 
Low Distortion ; less than 1% at 
1,000 c /s. 
Level output over full range. 
51in. diameter dial with scale 
length of 18ín. 
Sine and Square Wave output. 
For all voltages A.C. mains 
supply. 

AU other Test Gear by Leading Makers 
in stock. We specialise in supplying aU 
your Test equipment requirements. 

List price £25 
Hire Purchase Terms : £8.6.8 
deposit, r2 monthly payments 
of 33/ -. 

THE A.2. AMPLIFIER 
A universal version of the A.1. Out- 
put 3 watts. Employs 2 valves. For 
A.C. /D.C. mains. 

Complete ready to use. £4.2.6 

o ïiïùIIIIP'IIIIIIbllllllillll'G'IiIÍ,ÍIIIpIIIIIqI1111114 
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ADVANCE 
SIGNAL GENERATOR 

Type E.2. 
* Covering all frequencies between 100 

Kc /s -100 Mc /s on fundamentals. 

* Accurate attenuation system. * Directly calibrated illuminated dial. * Internal modulation 30% at 400 c /s. * For A.C. mains. * Dimensions 13in. X 9j-in. X Tin. * Weight 151b. 

Price £28 or £9.6.8 deposit and 12 
monthly payments of 36/6. 

THE BURGOYNE TAPE RECORDER is now available for early delivery. 

Come and hear this amazing instrument. 

'G MAIL ORDER SUPPLY CO., The RADIO CENTRE 
MUSeum 

DEPT. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 
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with confidence, as only OKERIN Waxes are used. 

P. S. 

Yours faithfully 

Poiwt 
Waxes are small in bulk, but bulk 

large in importance, - they must be 

just right for the job, and reliable. 

Always Specify OKERIN. 

Sales Department 
ASTOR BOISSELIER & LAWRENCE LTD. 

9, SAVOY STREET STRAND LONDON W.C.2 
Works and Laboratories WEST DRAYTON Middlesex 

:'á, ,, \. . 
. ' 

N \N\: 
. 

and savings up to t of the size 

weight in comparison with 

other storage batteries of 

similar capacities ! The 

Venner silver -zinc accumu- 

lator is ideal when exception- 

ally high rates of discharge 

are a necessary requirement. 

Write for Brochure VA /HI. 

and of the 

VENNER ACCUMULATORS LTD. 

Kingston By -Pass, New Maiden, Surrey 
Telephone : MALden 2442 

For Major Film Mixer 
Suites to Individual 

requirements 

`VIEWMASTER" 

CONSOLES 
AS SHOWN 

Beautifully designed and 
finished in Walnut, Oak, 
Mahogany and Teak, to 
customers' requirements 

Standard "VIEWMASTER" model as shown £13.0.0 
With Full Length Doors ... ... ... £14.0.0 
Universal Model for all 16' tubes now in preparation. 

Carriage and Packing 15 /. extra. 
Fitted with shelf for easy mounting. These are NOT mass produced and 
dimensions can be altered to suit personal requirements. 

Individual and Trade Enquiries to 

H. ASHDOWN 
CABINET MAKER 

98 HERTFORD ROAD, EDMONTON, N.9 
Phone : TOT. 2621. 
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THE " REPORTER" A NEW LOW COST MOBILE RADIO -TELEPHONE 
Maximum economy to the user, both in initial outlay and operation, is the outstanding feature of the Pye 
" Reporter " mobile radio -telephone. Compact, light in weight, and with an extremely low power consumption, 
the" Reporter " is ideal for all 2 -way mobile communication schemes where low cipital cost is essential. 

SPECIFICATION 
Frequency Range PTC 116 60 -100 mcjs. 

PTC 117 100 -184 me /s. 

The set is intended for simplex working on a press -to -talk ' basis 
in either double or single frequency schemes. 
Size 9 in. wide x 14 in. deep x Si in. high 

(23 x 33 x 14 cm.) overall. 
Weight 17 lb. (7.7 Kg) including cradle and 

telephone handset. 
Power Supply 6 or 12 V D.C., positive or negative 

earth 

Overseas Enquiries to: 

E X P O R T D E P T . P Y E LTD. 

Power Consumption 

'Receiver only 3.0 amps.) Ac 6 volts these figures 
Standby 35 amps. } are approximately 

Transmitter....... 4.0 amps.) doubled. 

Controls 
On front pane' Oe /Off switch and A.F. volume control. 

On handset Receive /transmit pressel switch. 
* The ' Reporter ' is suitable for use in tropical climates. 

W. -ru , 

C A M B R I D G E E N G L A N D 
B 
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`1ATEP.IAL, MADE N ENGLAND 

ANUFACTL, EC FRCM 

GRAIINa0 RUE N'TED 
LOW LOSS 

TRANSFORMER STEEL STRIP 

R THOMAS & BA_DWINS LTD. 

CCOKLE" WORKS, 

3RIERLEY H LL, STAFFS. 

Head Cilice: 47 Pa:r< Street 
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L'uEo RECORD 
Horn CHAI NCE R 

32c 

Never before has there been a record 
changer equal to the B.S.R. Monarch, 
which without doubt gives tremendous 
sales appeal to any instrument in which 
it is mounted. It includes all features 
demanded by the discriminating listener and has a styling and 
colour that will blend with any cabinet design. 

Simplicity of design guarantees long life and trouble -free operation. 
The controls consist of one knob only, no levers to adjust, no loose 
fitments, no confusing adjustments for playing the increasingly popular 
7" L.P. records. 

A brilliant new three diameter selector enables different diameter 
records to be played automatically. The machine thinks for you by 
automatically adjusting itself for all three diameters. 

Quality of reproduction is unequalled due to the outstanding pçr- 
formance of the latest B.S.R. reversible pick -up cartridge with two 
sapphire styli for standard and long playing records. 

OUTSTANDING FEATURES 
*Automatically selects and plays 12", 10 ", and 7" records, mixed in 

any order at 331, 45, or 78 R.P.M. 
4-Changer automatically stops after last record, motor is switched 

off and pick -up is returned to rest position. 
4-Carefully designed to reduce moving parts to the very minimum, 

giving long trouble -free life. 
4. New turn over pick -up has extended range up to 10,000 c.p.s. Self 

compensated accurately for the L.P. lower frequencies with the 
Turnover frequency at the correct point. Compliant enough to 
take the lowest frequencies. 

*Operates on 100/125- 200/250 volts, 
50 cycles, A.C. mains. Models avail- 
able for 60 cycles A.C. mains. 

Careful design allows us to deliver this 
unrivalled unit anywhere in the world 
at competitive prices 

MONARCH 

REGENT 

Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Grams: 'Electronic Old Hill, Cradley Heath.' 

www.americanradiohistory.com

www.americanradiohistory.com


32d WIRELESS WORLD 

u y your 

ye a ve 

fAmerican o 
r f n . s.s . 

s I 
. . 

APRIL, 1953 

The wide range of BRIMAR VALVES 
is now readily available throughout the 
world. Combining cost -saving techniques 
with craftsmanship precision, BRIMAR 
American type valves are amongst the 
finest obtainable in either hemisphere. 

Mq 

T/IE 

More and more the world's governments 
. . . . set makers . . . . laboratories are 
standardizing on American types, valves 
which are obtainable anywhere in the 
world, valves which you can get from 
BRIMAR without expending dollars. 

Efficient ... . reliable . . .. robust .. . 

BRIMAR VALVES are chosen for radio 
and electronic equipments in the fighting 
services and throughout industry. Their 
rugged dependability can contribute so 

much to your own products. 

Bli Ittiu 
RANGE Ls 

the RANGE that is RELIABLE 

BRIMAR everywhere the Valve of Value the RANGE that is ROBUST 

the RANGE YOU REQUIRE 

Dependable 

BRIMAR 
BRITISH 
MADE RADIO VALVES 

Standard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND 
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A special announcement 
from Livingston Laboratories Ltd. 

You know the Telequipment WG4 Portable 

T.V. Pattern Generator ! 

Now meet the new Telequipment Oscilloscope, 
designed for T.V. work 

PROVISIONAL 
SPECIFICATION :- 

SCREEN Flat faced 31in., 

Green or Blue trace. 

Y AMPLIFIER Flat from 

10 c.p.s. to 4 Mc,s -- 2 db. At 

6 Mc 's 6 db. down. 

SENSITIVITY Continuously 

variable. Max. 10 mv. per cm. 

No limitation on trace size 

under full screen dia. 

SIZE 8in. x 10in. x I6in. 

P R I C E 

£ 5 9 NETT TRADE 

TIME BASE Continuously 
variable, repetition or trig- 
gered, from 10 c.p.s. to 

150 Kcs. 

EXPANSION through X 

amplifier to over 5 screen 

diameters. 

WRITING SPEED 10 cm. 

per microsecond max. 

SYNCHRONIZATION 
Selector for - ve, -ve, 
internal, external and 50 c.p.s. 

CAMERA can be fitted. 

Deliveries (in rotation) 
commence in April. 

We can now give demonstrations of the surprising Telequip- 
ment Monoscope, which provides test card "C" independent 
of the B.B.C., for a basic cost of about £350. Deliveries (in 

rotation) now commencing. 

Specialists 

Sole Distributors (Wholesale enquiries invited) 

LIVINGSTON LABOIIATORIS L'I'D. 
RETCAR STREET, DARTMOUTH PARK HILL, 

LONDON, N.19 

Telephone : ARCHWAY 625112 

in Electronic Instruments for Industry 
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AS 

EllAB AF 

As you " set your watch " 

accurately by the chimes 

of " Big Ben ", so you can 

depend on the unfailing re- 

liability of Telecraft T.V. Aerials. 

These famous aerials solve a lot of 

" fringe " reception problems, and 
have earned a just reputation 
amongst dealers and viewers alike 

for their unfailing service. 

There's a TELECRAFT AERIAL for 

every contingency - indoors or out 

BETTER THAN ANY - CHEAPER THAN MOST. 

CONTACT YOUR DEALER AND INSIST 

ON A TELECRAFT AERIAL. 

Send for Descriptive Literature. 

ELL5rnitrT 

QUADRANT ROAD : THORNTON HEATH 
SURREY 

Tel: THOrnton Heath 1191 -2 -3. 

Depots: -B IRMINGHAM, 
BRISTOL, MANCHESTER, 
BRIGHTON, PLYMOUTH, 
CARDIFF & BOURNEMOUTH. 

SCOTTISH DEPOT : 

423, CLARKSTON ROAD 
GLASGOW, 5.4. 

Tel.: Merrylee 4326. 

APRIL, 1953 

SCREENED 

CONNECTORS 
for cables of 0.2" to 1.03 "O.D. 

Single and multi -way types. 
Special types fitted with coupling rings. 

Cable joining connectors. 
U.S. Type Connectors 

as illustrated. 

LD.071 

FOR 

CABLE 
O.D. TYPE CODE 

NO. 

0.41" 
0.25" 
0.2" 

fits on l 
GD.071 
CD.071 
vD.071 J 

fits on 
GD.071 
LD.071 

fits on 
GD.071 
LD.071 

Straight plug 
Reducing adaptor 
Reducing adaptor 

Elbow plug adaptor 

Bulkhead(Junction) 
adaptor 

Chassis receptacle 

GD.071 
RD.07 J05 
RD.07/03 

LD.071 

vD.071 

CD.O71 

Other Transradio specialised products: 
CO -AX air- spaced articulated 

Very Low Loss Cables. 
Microdual Two -speed Precision Drives. 

TRANSRADIO 
LT D 

I38A CROMWELL ROAD, LONDON, SW7, 
ENGLAND Telephone: FREmantle 4421 (P.B :X.) 

asteiiulio 
'VIBRATORPACK' 

EARTH FREE 
£ ale «t ad the Stars 

RADIO 
RECEIVERS 

TRANS- 
MITTERS 

AMPLIFIERS 

PUBLIC 
ADDRESS 
SYST EMS 

SCIENTIFIC 
APPARATUS 

EMERGENCY 
POWER 
SYSTEMS 

Masteradio Vibratorpacks convert low voltage 
DC to H.T. with minimum loss of power. 

Please write for full details : 

MASTERADIO LTD. 
FITZROY PLACE - - LONDON, N.W.I 
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6$4133gatt 
THE 

TELE- KING 
Superheterodyne 

12" 14" 

16"or17" 

TELEVISION 
RECEIVER 

All components are manufactured 

to commercial standards as 

supplied to leading manufacturers 

s 

OVER 2,000 CONSTRUCTED SINCE THE RADIO Exh. 1952 

Designed with the co- operation and approval of the leading manu- 
facturers, this is a superheterodyne S channel model for 
home constructors. It incorporates wide angle scanning corn - 
ponents, automatic noise and spot limiters, and has a 3 Mc /s 
Bandwidth, Sensitivity 15µV. Although designed for a 16" metal 
C.R.T. it is simple to align. The same plans can also be used for a 

14" tube. This receiver has a very high efficiency and can be used 

satisfactorily in fringe areas. 

FULL CONSTRUCTIONAL DATA 

Full constructional data in envelope includes actual size working diagrams, and 
32 page booklet giving complete instructions for assembling, explanatory 
drawings and components list. 

From all important Radio Stores or Bookshops, or post free from 

TECHNICAL SUPPLIERS LTD. 6, 
HUDSON HOUSE, 63 GOLDHAWK ROAD, No 

LONDON, W.12 

COMPONENTS READILY AVAILABLE FROM ALL LEADING STOCKISTS 

Wide angle scanning components : Ready -made Chassis : Transformers and Coils by-. 

ONE MODEL FOR 

ALL CHANNELS 

Alexandra Palace 

Sutton Coldfield 

Hol ane Moss 

Kirk o' Show 

Wenvoe 

ALLEN COMPONENTS LIMITED 
197 LOWER RICHMOND ROAD, RICHMOND, SURREY 
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EMI INSTITUTES 

EXPERIMENTAL KIT 

APRIL, 1953 

LEARN THE PRACTICAL WAY 
A specially prepared set of radio parts from which we teach 
you, in your own home, the working of fundamental 
electronic circuits and bring you easily to the point when 
you can construct and service a radio set. Whether you are 
a student for an examination, starting a new hobby, 
intent upon a career in industry, or running your own 
business - this Course is intended for YOU - and may be 
yours at a very moderate cost. Available on Easy Terms. 
WE TEACH YOU : Basic Electronic Circuits (Amplifiers 
Oscillators, Power Units, etc.) Complete Radio 
Receiver Testing t Servicing. 

POST IMMEDIATELY FOR FREE DETAILS 

1 TO: E.M.I. INSTITUTES, DEPT. 16X 
Grove Park Road, Chiswick, London, W.4 

Name 

Address 

I.C.12 

*Experimental 
Kits alsoform part 
of the following 
courses: Draughts- 
manship, Carpen- 
try, Chemistry, 
Photography, 
Commercial Art, 
etc. 

INSTITUTES 
Associated with 

COLUMBIA & HMV 
(His Master's Voice) 

HIGH GRADE LABORATORY EQUIPMENT 
REBUILT AND GUARANTEED AS NEW 

SIGNAL GENERATOR TYPE T.F.I44G 

WE HAVE A COMPREHENSIVE RANGE OF 
ELECTRONIC EQUIPMENT BY WELL KNOWN 
MAKERS, INCLUDING SIGNAL GENERATORS 
COVERING THE "S" BAND (IO cm). A SMALL 
SELECTION OF OTHER EQUIPMENT IS 

SHOWN BELOW :- 
" A " Meter type TF 329G. Output Meters type TF. 340. 
Slotted Line Equipment Signal Generator type D.I. 

400 -3000 Mc/s. F.M. Signal Generators by Boonton. 
Furzehill Oscilloscope type Sullivan Precision Beat Fre- 

1684D. quency Oscillators. 
Valve Millivoltmeter by Furzehill, type 378B 2. 

For further particulars of these and other high -grade 
electronic instruments, write to:- 

HATFIELD INSTRUMENTS LTD. 
175 UXBRIDGE ROAD, HANWELL, LONDON, W.7 

Telephone: EALING 0779/9857 

Type M.C.R. Moving Coil 

GRAMPIAN MICROPHONE 

Over 

50,000 

sold! 
Similar in appearance to 
when it was introduced 20 
years ago, the Grampian 
M.C.R. moving coil micro- 
phone has been constantly 
modified in conformity with 
the latest technical develop- 
ments. The magnet system. 
diaphragm, moving coil and 
suspension system have all 
been improved. 

Ever increasing demand has 

enabled us to cut production 
costs-and allowed us to 
lower the price. If you want 
a robust, highly sensitive. 
fine quality microphone at an 

NOW 
ONLY 

£4. 12.6 
unusually reasonable price, then 
you too will choose the Grampian. 
And remember, Coronation fes- 
tivities mean work for a " mike 
-be sure it's a Grampian. 
Get cull details without delay 
from 

GRAMPIAN REPRODUCERS 
9 Hanworth Trading Estate, Feltham, Middx. LIMITED 

Phone: FELtham 2657. Grams: REAMP FELTHAM. 
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THE ELAC 1DUOMAG4 FOCALISER _. 

THE 

SENSATIONAL NEW 

ELAC T/V COMPONENT 

The DUOMAG focaliser gives precision 
beam focus and complete picture posi- 

tioning with minimum effect on 
scan coils and ion trap assemblies. It is 

designed for use with magnetically focused 

tubes having 38 m/m diameter necks. 

DUOMAG is a permanent magnet type 

Jnit using two concentrically mounted 
Sintered Oxide ring magnets arranged 

-vith opposed magnetic fields. 

Minimum stray magnetic field. Sym- 
metrical, uniform and very low external field. 

Magnets of high electrical resistivity 
enable the unit to be placed in close proximity 
ro high efficiency scan coils. 

All insulated construction -No risk of 
Figh voltage shock. 

Wide range picture shift. 

RETAIL PRICES IN U.K. 

Lnw Flux, 37:6 ; Med. Flux, 396 ; High Flux, 42' -. 

Iea4t9 ae 
cicélCué %v 
CuirltaveaeCs 

ELECTRO ACOUSTIC INDUSTRIES LTD 
STAMFOFD WORKS. BROAD LANE. TOTTENHAM. V.15 TEL: STAm(or4 Hill 5606-8 
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SOLDERING 
INSTRUMENTS 

SOUND 
JOINTS 
for all 
SOUND 
EQUIPMENT 

Types are 
available 

for Shields Extra 

Factory Bench 
Line, Maintenance 
Engineer & Home 
Constructor 

Supplied for any 
volt range to meet 
our world -wide 
consumers demands 

Heating time : 90 seconds. 
Consumption : 25 watts. 
Weight : 4 ozs. 
High temperature. 
Handle unaffected by element 
temperature. 
Length of instrument : 9 ". 
Equally suitable for daily or 
intermittent use. 

y}" dia. bit Standard Mode' 
;" dia. bit Standard Model. 
A" Detachable bic Type (Factory Bench 

Line). 

Made in England. 
Registered Design (British, U.S.A., 
Canadian) and Foreign Patents. 

Apply Sole Manufacturers and Suppliers 

ADCOLA PRODUCTS LTD. 
Sales Offices & Works: CRANMER COURT, CLAPHAM 
HIGH ST., LONDON, S.W.4. MACaulay 4272 

APRIL, 1953 

-towards JwrIe(Iioll - 

Are you attaining the finest reproduction from 
your L.P. recordings? 
Make sure to be " in the groove " with a Lowther 
Moving Coil Pick -up in order to obtain supreme 
satisfaction. 
Lowther Moving Coil Pick -up with sapphire 
stylus £7 7 0 
Purchase Tax £3 5 2 
Ditto, with diamond stylus £16 10 0 
Purchase Tax £7 4 4 

Full particulars upon request. 

THE LOWTHER MANUFACTURING CO. 
Lowther House, St. Mark's Road, Bromley, 

Kent. RAV. 5225. 

CABINET SYSTEM 

c°44 ,/ 

atto,' 
J ,V 

PPOOUCT : _ 

The unique Widney- Dorlec 
feature of components 
which enables any size of 
Cabinet to be built is 
again incorporated in this 
gauge. Made from mild 
steel, assembled by spot 
welding giving a very neat 
external and internal 
appearance. Removable 
panels can be fitted by 
using special corner gusset 
plates. 

Visit us on STAND No. 85 

RECMF Exhibition 
GROSVENOR HOUSE, 14 -16 APRIL, 1953 

TECHNICAL SALES OFFICE AND SHOWROOMS 
299 NEW KING'S ROAD, 

LONDON, S.W.6 

ESTABLISHED 1898 

ó 
Manufacturers 

HALLAM, SLEIGH & CHESTON L *P 
WHINEY WORKS BIRMINGHAM ' 4 

an C,15109,4 .. c sw. An. I.. ,nth.,., . 
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KD 

<,f; 

WIDE RANGE 

CAPACITANCE 

BRIDGE 

WIRELESS WORLD 

For the accurate measurement of in situ capacitance or 

resistance, all measurements being made in the form 

of a three terminal network 

Capacitance range - 0.002 pF to 100µ.F in 18 ranges. 

Resistance range - In to 10,000Mn in 18 ranges. 

Ranges increase in alternate decimal multiples of 3 and 10. 

Frequency 1592c/s (w = 10,000). 

Accuracy ± 1.0% of full scale on all ranges. 

Full technical details are available on request. 

39 

E NJ awl m 1RE Jjyt gyp. EJ 
A Company within the J. Arthur Rank Organisation 

WORSLEY BRIDGE ROAD LONDON SE26 
Telephone HiTher Green 4600 

SALES AND F. C. Robinson & Partners Ltd., 
SERVICING AGENTS 287 Deansgate, Manchester, 3 

Havent & Co., Ltd., Atkins, Robertson & Whiteford Ltd., 
69 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow, S.S. 
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GENERAL PURPOSE STABILISED POWER UNIT 
FOR LABORATORY USE 

Now available from 

STOCK 
D.C. Output : 

200 -350v 120mA Stabilised. 
A.C. Output: 

0- 4 -6.3v 3.0A Unstabilised. 
Negative Bias Supply: 

80v 5.0mA variable through 
a potentiometer. 

IOOA : Bench model as illus- 
trated .. £58 

IOOAR : Rack mounting model .. £59 
100B: Bench model with bias 

supply .. £63 
IOOBR : Rack mounting model 

with bias supply .. .. £64 

AGENCIES OPEN IN MOST COUNTRIES Input 200 -250v 50 100 c.p.s. 

ELECTRONIC AND ELECTRO MECHANICAL EQUIPMENT TO CUSTOMERS' REQUIREMENTS 
Write or 'phone for leaflets, 

HARVEY ELECTRONICS LIMITED 
Precision Mechanical and Electrical Engineers 

273 FAIINHOROFGII Rd., FARNBOROUGH. HAMPSHIRE 
Telephone : FARNBOROUGH 1120 

THE 

Wharfedale 
10" BRONZE Speaker 

With a flux density of 10,000 
lines, the speaker is in every 
respect equal to the pre -war 
GOLDEN unit. It is fitted 
with a wide response cone with bakelised apex, maximum 
input 6 watts on baffle, 8 watts in reflex cabinet. Speech 
coil 2 -3 ohms or 12 -15 ohms. Fitted with heavy die cast 
chassis. Transformer extra. 

Made and guaranteed by 

WHARFEDALE WIRELESS WORKS 
BRADFORD ROAD, IDLE, BRADFORD, YORKS. 

Phone: Idle 461 

Published 5th MARC/-I' 

ed44fedA 
71//RP ENT/ON 7-17 

G. A. BRIGGS' 

Fascinating Book 

sound 
Reproduction 

Contains many new chapters and 175 
fresh illustrations, including a large 
number of original oscillograms relating 
to loudspeaker, cabinet and room condi- 
tions. Written in G. A. Briggs' own 
inimitable style with touches of humour 
enlivening the hard facts, each new section 
is packed with advice and opinion on :- 
High Fidelity. Room Acoustics. Cone 
Resonance. Resonators. Vented En- 
closures. Transient Response. Response 
Curves by Oscillogram. The Ear. Interferen e. Questions and Answers. 
Magnetic Recording. Recording Technique. Home Recording. Pick -ups. 
Here's an essential book for all concerned with the mechanics of good 
reproduction- amateur or professional. ORDER NOW. Sold by leading 

radio dealers and booksellers. 

NOW 
368 PAGES 

315 Illustrations 

17/6 
1Plus I,- for postage) 

A few copies available in 
red leather, to match 
previous De Luxe edi- 
tions, at 25s. Od. (plus 
Is. Od. for postage). 

harfedale 
WIRELESS WORKS 

BRADFORD ROAD, IDLE, BRADFORD, YORKSHIRE 
'Phone : Idle 461 'Grams : Wharfdel, Idle, Bradford 
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if qou look for RIG RESULTS 

4'- You'll be amazed at the vast improvement that arises 
from the use of OSMOR " Q " Range Coils. No wonder 
our customers are enthusiastic ! They tell us these 
" mighty marvels in miniature " are super selective and 

sensitive to a degree they never dreamed possible. And 
we guarantee them -they're the outcome of patient 

scientific research plus the highest technical ability. 
Note these " plus " points : /J * Only I in. high. * Packed in damp -proof 

containers. * Variable iron -dust cores. * Fitted 
tags for easy connection. * Low loss Polystyrene 

formers. I 

COILPACKS. A full range is available for Superhet 
and T.R.F. Mains or Battery. Size only I }in. high x 
3 fin, wide x2 }in. Ideal for the reliable construction 
of new sets, also for conversion of the 21 RECEIVER, 
TR 1196, TYPE 18, WARTIME UTILITY and others. 
Aligned and tested, with full circuits, etc. Fully des- 
criptive leaflets available. 

il 'ith Lines-you're on the right lines ! 

A spotlight on just one of the 
range of OSMOR 

"Q" coils. 

H.F. CHOKE Type Q.C.1. 
Frequency coverage 150 kc s. to 20 m /c. 
Iron -dust core and single -screw fixing 
Prototype tested and ap- 
proved by M. G. Scroggie, 
B.Sc., M.I.E.E. Ideal as 

anode load in TRF re- 
ceivers, for decoupling and 
general purposes. Price 4/. 

TWO for the Price of ONE 
The NEW OS.JIO/i 

CHASSIS CUTTER 
of entirely new design. Cuts two sizes of 
holes with any one reversible punch and 
die and can be operated with a spanner 
or tommy -bar. Blanks easily removed. 

Punch and Die sizes : No. 2 -Price 16l- 
complete (with Fn. bolt). No. 3 -Price 19/6 
complete (with tin. bolt). LATEST TYPES. 
Post and packing 1/3. 
Enquiries for other sizes are welcomed. 
Tommy Bars 1/3 each 

The OSMOR "JIFFY PUNCH " cuts a 
/in. hole with one blow of a light hammer. 

)f 
Complete with punch and die, 5/9 post free, 
Similar model also available to cut tin. hole. 

Dear Reader, 
We can't mention all our products 

here, but shall be glad to receive your 
enquiries. If it's top -quality compon- 
ents and a speedy, courteous service you 
are looking for -try Osmor. We really 
shall do our best for you. 

You won't 
believe it ! 

g - the first time you hear your own 
voice ! Have fun and find endless 
pleasure in using an inexpensive 
TAPE RECORDER you can build 
yourself. We can supply all the parts 
to make a really efficient unit, utilis- 
ing your gramophone turntable 

(which can still be used for its normal pur- 
pose). Send 2,'6 only for easy -co- follow blue- 
prints and instructions, or ask for details. 

CLEAN AS A WHISTLE... 
Model metres 

I 141 -250 
2 218 -283 
3 267 -341 
4 319 -405 
5 395 -492 
6 455 -567 
7 1450 -1550 

Cutout that interfering station "next door" to 
the one to which you want to listen, by using an 

Aerial 
plugs 
in here 

Plug into 
Receiver 

OSMOR " STATION 
SEPARATOR" 

This is a device on the well -known "wavetrap" 
principle, which will reject an undesired 
signal when inserted in the aerial lead. 
The Separator may easily be tuned to 
eliminate any one Station within the ranges 
stated above and fitting takes only a few 
seconds. Sharp tuning is effected by adjusting 
the brass screw provided. 
Complete with plug, socket and full instruc- 
tions- nothing to add. 

7 fC Post Satisfaction 
VV Free guaranteed. 

We keep stocks of many radio components 
for use in published circuits, including the 
following : 

WIRELESS WORLD " 
" NO COMPROMISE" TRF TUNER. 
(Osmor coils QAII and QHFII for M.W. 
and QAI2 and QHF12 for L.W. are suitable, 
price 4 - each.) 
"MIDGET MAINS RECEIVER" 
( Osmor coils QAI I for M.W. and QAI2 
for L.W. are suitable, price 4/- each.) 

" PRACTICAL WIRELESS " 
3- SPEED AUTOGRAM. MODERN 1- VALVER. 
A.C. BAND -PASS 3. R1155 CONVERTER. 

Keep those small components -resistors' 
condensers, etc., neatly stored yet visible 

by using an 

OSS11011 "JAR- RACK" 
(If you're a generous husband you'll buy 
one or two for your wife's larder, too - 
she will appreciate somewhere to store 
her preserves.) Holds any I lb. jam jars, 
with or without lids. Easily removed, 
cannot fall out. Just the thing for the tidy 
" HAM " or Radio Dealer. 
Type I for wall -fixing, 6/9 
each, holds 8 jars. (Jars are not supplied 
but are easily obtained.) 
Length 24in., enamelled olive green. 
Type 2 for screwing under a shelf, S:9 
each, holds 6 jars. 
Length 18in., enamelled green. 
Post and packing 1/- (either type). 

(Trade discount allowed to Dealers) 

I.F.s, 465 k /c. Permeability- tuned, with 
flying leads. Standard size !tin. x Ihin. x 
3f in For use with OSMOR coilpacks and 
others, 14/6 pair. PREALIGNED, I6 extra. 

DIALS 
Metal dials, overall 
size 5$in. square. as 
illustrated. Cream 
background, 3- colour. 
Type MI, L.M.S 
waves. M2, L. & M. 
waves. M3, M. & 2 S 
waves. Price 3/6 each. 
Pointer, 1/6 ; Drum, 
Drive, Spring & Cord, 
3,2. Type A glass dial assembly, measuring 
7in. x 7in. (9 }in. x 94- in. overall). Mounts 
in any position. Choice of two 3- colour 
scales, 24 6. P. & P. 1.6 

Send 5d. (stamps) fo 
FREE CIRCUITS and 
full lists of coils, coilpacks 
and radio components. 

Radio Products Ltd. 
(Dept. W.40) BRIDGE VIEW WORKS BOROUGH HILL, CROYDON, SURREY. Telephone : Croydon 51489 
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MAGNETIC TAPE RECORDER 
(Fully covered by patents) 

EXCLUSIVE TAPE DRIVE. The new type tape drive exclusive 
to the Reflectograph permits tape speed to be set with positive accuracy 
to any fixed value. This Reflectograph feature is especially valuable 
during peak hour loading, or in areas where supply voltage is below 
normal, as recordings or playback can still be carried out at 
the standard speed of 7f in. per second! Tape speed set by 
calibrated meter and any speed between 3in. and 8in. per second can 
be selected and locked. Entirely new type of capstan drive. Fully 
automatic spool brakes. 

CONSOLE MODEL 99 gns. 
83 gns. 

Ribbon Microphone for either model £9 
Matched Radio Unit ditto £10 

Plus P.T. 

TABLE MODEL 

The Table Model 

The Alpha Unit comprising Tape -Drive mechanism and Record 
Playback Amplifier assembled together as one unit. This Combined 
Chassis is the "heart" of the Reflectograph Recorder. Price 
£69/18/6. Power Packs for this unit, available combined or separate. 
200 -230 volt A.C. 50 -60 cycles mains, or 24 volt D.C. with a current 
consumption or 31 amperes. 

Write for Illustrated Folder wdav! 

RUDMAN DARLINGTON (ELECTROMCS) LTD. 
Designers and manufacturers of Magnetic Recording Equipment 

LICHFIELD ROAD - WEDNESFIELD STAFFS 
Phone : Wolverhampton 31704 

2304R 

SWITCHMANSHIP! 
A term in current vogue describing 
the switch- maker's 
art as exemplified 
by... 

WINKLER ' - PRECISION 

MULTI -WAY SWITCHES 

The range of AA inkier Precision Multi -way Switches 
fulfils the requirements of the instrument designer for 
a high grade component consistent with the quality 
demanded of present -day instruments and electronic 

equipment. 
Now available with up to 30 contacts per wafer, I to 16 
banks, 1 to 3 pole, A amp., 80 V.A. per contact. 

Write also for details of WINKI:,ER KEY SWITCHES 

G. A. STANLEY" l' A L M E lt 
A. R. ,1r. S. 

AlaxWell Douse. Arundel tilreel. 
LONDON. N'.l'.-=. 

Phone: 7'li.11/de Bar 1610 

THE GOLDRING 
MAGNA CARTRIDGE 

A magnetic Turnover Cartridge with 
high output and cantilever styli. 
Entirely new principle. (Pat. applied 
for). 
Output comparable to crystal pick- 
ups. 
Cantilever styli give minimum 
record wear and eliminate needle - 
talk. 
Styli easily replaceable. 
Smooth extended frequency 
response on both standard and 
L -P. records. 
The ideal replacement Cartridge 
for 3 -speed record changers and 
units. 

Of special interest to the designer of 
new equipment. 
Write for full technical information to : - 

E R W I N S C H A R F 
4 9 - S l a D E B E A U V O I R ROAD N. 

Telephone CLssold 3434 -5 -5 
R.E.C.M.F. Exhibition Stand No. 77 
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High 

stability 

quartz 

crystals 

for frequency measu rement and control 

CUT from only the finest raw quartz, Standard high grade 
crystal units are obtainable to accuracies better than 50 

cycles in one megacycle. Artificially aged, gold plated and 
suspended in vacuo, these crystals greatly reduce drift 

5rratldard QUARTZ CRYSTALS under working conditions. They will maintain this high 
degree of accuracy under conditions of severe vibration and 
sharp changes in climatic conditions such as are encountered 
in mobile communication equipment. 

5tandard Telephones and Cables Limited 
Registered Office: Connaught House, Aldwych, London, W.C.2 

TELEPHONE LINE DIVISION North Woolwich, London. 1E16 ALBert Dock 1401 
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Power supplies: 
200 - 250 Volt. 50 c, s 

SELECTIVE 

TRANSMISSION 
MEASURING SET 

MODEL RP 3110 
Designed and manufactured for G.P.O 

This is a precision instrument for measure- 
ments on multi -circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level. 

Frequency coverage : 60 Kc's -3 Mc!s in 
7 ranges. 

Calibration accuracy: below 0.2 %;, or 2 Kc;'s 
whichever is the greater. 

Range of measurements: 
through levels -- 10 db to - 61.5 db 

or terminated levels -i- 10 db to - 81.5 db 

referred to I mW in 75 ohms 

BRITISH COMMUNICATIONS CORPORATION LTD. 
SECOND WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDX. 

Telephone: WEMBLEY 1212 Cables: BEECEECEE, WEMBLEY 

WE PAY TOP PRICES 
For American Surplus Electronic Equipment 

Any quantity or condition 

LOOK AT THESE EXAMPLES 
for equipment in good condition 

Receiver R54APR4 with tuning units TN I6, 
17, 18, 19, 54 (or bought separately) ... E135 

Receiver BC348 ... ... E22 

Frequency Meter TS/ 175 080 

TX ,''RX RTI8,ARCI 050 

Test Set 1 -100 ... 050 

We pay similar Remarkable Prices for 
Receivers APRI, APR4, APRS, R5;ARN7, BC342, 

BC312, R78'APSI5, APN9. 
Frequency Meters BC22I, TS174,U. 

Test Sets TS3, TS 13, TS 14, TS I7, TS 19, TS33, TS34, 

TS45, TS47, 1E19, TS59, TS 102, TS 118, TS 148. 

Transmitters ARTI3, SCR522, TRCI, TCS6- 12 -13, 

Synchronisers BC 1143 Modulators BCI142 

Phone us immediately, transfer charge 

ALTHAM RADIO CO. 
JERSEY HOUSE, JERSEY STREET, 

MANCHESTER, 4 
Tel.: CENtral 7834/5'6 

* now ready ! 
The 

Pea-wit-mm-4MT 

TAPE RECORDING MANUAL 

COMPLETE BUILDING 

INSTRUCTIONS 
for making a 

De Luxe Tape Recorder 
36 pages packed with information, 
drawings, plans and amplifier wiring 

diagrams. 

PRINTED ON HIGH QUALITY ART PAPER 

DIRECT FROM 
Plus 

Frith Radiocraft Ltd. 3d. 
69 -71 CHURCH GATE, Postage 
LEICESTER 

Or through any W. H. SMITH & SON bookstalls 
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PL4STIC MOUL fi/NOS' 
FOR THE 

ELECTRONIC 
AND 

ALLIED INDUSTRIES 

FULLY A.I.D. APPROVED FOR DEFENCE PROGRAMME 
REQUIREMENTS. 

AMPLE CAPACITY AVAILABLE FOR ALL COMPRESSION. 

MOULDINGS, UP TO 250 TON PRESSES, AND SMALL 
PRECISION MOULDINGS IN THERMOPLASTICS. 

SPECIAL GRADE MOULDINGS IN MELAMINE AND NYLON - 

FILLED PHENOL 

PROMPT ATTENTION TO ALL ENQUIRES_ 

GOOD, RELIABLE DELIVERY, AND FIRST -RATE QUALITY 
IN PRODUCTION. 

A REPRESENTATIVE WIL_ CALL, IF DESIRED. 

4 P 'NSET PFMTOGRAPH 

/,(7.Za&C'360. 
. Ì ABOVE 

MEVISCOSE RANGE OF INSTRUMENT CONTROL KNOBS 

PLEASE WRITE FOR 
FULL DETAILS 

SKIRTED AND UNSKIRTED, IN TWO SIZES, AT EATNEMELY KEEN PRICES 

SE DEVELOPMENT COMPANY LIMITED 
AM ROAD, BROMLEY, KENT. RAYENSBOURNE 2641 
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MAINS 
ANSFORM FRS 

FULLY INTERLEAVED 
SCREENED AND IMPREGNATED. ALL GUARANTEED. 
ALL PRIMARIES ARE 200 250 v. Half Shrouded. 
HSM63 (Midget). Output 250 -0 -250 v. 60 m a., 6.3 v. at 3 amps., 

5 v. at 2 amps. 18- 
HS63. Output 250 -0 -250 v. 60 m a., 6.3 v. at 3 amps., 5 v. at 

2 amps. 18 6 
HS40. Windings as above. 4 v. at 4 amps., 4 v. at 2 amps 18 6 

Output 
HS2. 250 -0-250 v. 80 mIa 21'- 
HS3. 350 -0 -350 v. 80 m'a. HS30. 300 -0 -300 v. 80 m!a. 21 - 
HS2X. 250 -0 -250 v. 100 m /a. HS7S. 275 -0 -275 v. IOO m /a 23 
HS30 X. 300 -0 -300 v. 100 m /a. HS3X. 350 -0 -350 v. 100 m -a. 23 - 

Fully Shrouded 
FSM63 (Midget). Output 250 -0 -250 v. 60 m /a.,6.3 v. at 3 amps., 

5 v. 2 amps. 18 6 

Output 
FS2. 250 -0 -250 v. 80 m a. 23 - 
FS30. 300 -0 -300 v. 80 m, a. FS3. 350 -0 -350 v. 80 ra a. 23 - 
FS2X. 250-0 -250 v. IOO ra u. FS75. 275 -0 -275 v. 100 mia 259 
FS30 X. 300-0 -300 v. 100 m a. FS3 X. 350 -0 -350 v. 100 m /a 25 9 
All the above have 6.3 4 -0 v. at 4 amps., 5 -4-0 v. at 2 amps. 
FS43. Output 425 -0 -425 v. 200 m a., 6.3 v. 4 amps., C.T. 6.3 v. 

4 amps., C.T. 5 v. 3 amps. Fully shrouded 51 - 
FS5O. Output 450 -0 -450 v. 250 m a., 6.3 v. 2 amps., C.T. 6.3 v 

4 amps., C.T. 5 v. 3 amps. Fully shrouded - 75 
F30X. Output 300 -0 -300 v. 80 m /a., 6.3 v. 7 amps., 5 v. 2 amps 

Framed. Flying leads 31 9 
F35X. Output 350 -0 -350 v. 250 m /a., 6.3 v. 6 amps., 4 v. 8 amps , 

4 v. 3 amps.,0 -2 -6.3 v. 2 amps. Fully shrouded 71,6 
FSI60X. Output 350 -0 -350 v. 160 m /a., 6.3 v. 6 amps., 6.3 v 

3 amps., 5 v. 3 amps. Fully shrouded 47/6 
FS43 X. Output 425-0 -425 v. 250 co a., 6.3 v. 6 amps., 6.3 v 

6 amps., 5 v. 3 amps. Fully shrouded 69/- 
HS6. Output 250 -0 -250 v. 100 m; a., 6.3 v. 6 amps., C.T. 5 v 

3 amps. For receiver R1355. Half shrouded 29/3 
HSI50. Output 350 -0 -350 v. 150 m /a., 6.3 v. 3 amps., C.T. 5 v 

3 amps. Half shrouded 30/9 
F36. " Output 250 -0 -250 v. 100 m;'a., 6.3 v. 6 amps., C.T. 5 v. 

3 amps. Fully shrouded 32/6 
FSI20. Output 350 -0 -350 v. 120 m a.. 6.3 v. 2 amps., C.T. 6.3 v 

2 amps., C T. 5 v. 3 amps. Fully shrouded 33/- 
FS256. Output 250 -0 -250 v. 80 m /a., 6.3 v. at 6 amps., 5 v. at 

3 amps. Fully Shrouded 30;9 
PRI, 1., Output 230 v. at 30 m /a., 6.3 v. at 1.5'2 amps. 23,- 
FSISO. 350 -0 -350 v. 150 m;'a., 6.3 v. 4 amps., 5 v. 3 amps. 34 9 
FS150X.-- Output 350-0-350 v. at 150 m a., 6.3 v. at 2 amps , 

C:T. 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded 34 9 

The above have inputs of 200 250 v. 

FILAMENT TRANSFORMERS 
All 200 250 v. Input 

F4. 4 v. at 2 amps., 9' -. F6. 6.3 v. at 2 amps 76 
F6 X. 6.3 v. at 0.3 amps., 6 -. F12X. 12 v. at I amp 8 - 
FU6. 0- 2- 4 -5 -6.3 v. at 2 amp., 11 -. F12. 12.6 v. tapped 6.3 v 

at 3 amps. 18 6 

F24. 24 v. tapped 12 v. at 3 amps. 26 - 
F29. 0- 2- 4 -5 -a.3 v. at 4 amps., 20/9. FU I2. 0 -4-6.3 v. at 

3 amps. 19 6 

FÚ24. 0 -12 -24 v. at I amp. 19.6 
F5. 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at 5 amps 

or 10 v. at 5 amps. 379 
F6 4. Four windings at 6.3 v. tapped 5 v. at 5 amps. each, giving 

by suitable series and parallel connections up to 6.3 v. at 
20 amps. 57.- 

F30. 30 v. at 4 amps., 40/ -- F3I. 0 -4 -6.3 v. at 4 amps. '23 6 

F25. 25 v. at 4 amps., 40/ -. F26. Two windings 6.3 v. at 
lamp. 11- 

F27. Two windings 12 v. at 15 amp. 26- 
F28. Two windings 5 v. at 3 amps., 25 -. F32. IO v. at 5 amps 30 - 
F33. 0- 10 -30 -60 -100 v. at 1 amp. 45'- 
F34. 0- 4- 9 -15 -24 v. at 3 amps., 31 6. F35. 6.3 v. at 6 amps 25,- 
F36. 0 -9 -30 v. at 3 amps., 30/ -. F37. 0 -9 -15 v. at 3 anìp's: 26'- 
F38. 0 -9 -15 v. at 1.5 amps., 24' -. F39. 0 -9 -15 v. at 6 amps 326 
F40. 0- 12 -18 -24 v. at 4 amps., 42 6. F41. 6.3 v. at 1.5 amp 8 6 

OUTPUT TRANSFORMERS 
HOPI. Ratios, 26, 46, 56, 66, 90, 120 -1 50 m /a. max. current, 

C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel 
and clamped, each 6 - 

OPIO. 101 15 watts output. 20 ratios on Full and Half primary 199 
OP30. 30 watts output, 20 ratios on Full and Half primary 28 6 

Williamson's O.P. Transformer to Author's specification L4,'13 6 

Chokes for Williamson's Amplifier. 30H. at 20 m/a 186 
10H. at 150 mia. 35;'6 

REDUCTION OF I/6 IN THE E ON ALL ITEMS 
Quotations, etc. -stamped addressed envelope, please. 

C.W.O. (add 1/3 in E for carriage). 
Trade and also export enquiries invited. 

H. ASHWORTH (Dept. WW), 
676, Gt. Horton Road, Bradford, Yorks. 

APRIL, 1953 

Quartz Crystals of any shape and size cut and 
ground precisely to specification and coated, if 
required, with Gold, Silver, Aluminium or 

Rhodium, etc. 

BROOKES CRYSTALS LTD. 
suppliers to Ministry of Supply, Home Office, etc. 

10, STOCKWELL STREET, GREENWICH, LONDON; S.E,10 
Phone : Greenwich 1829 

Grams: Xtals Green, London. Cables : Xtals, London 

PHIL -TROL SOLENOIDS 
NOW AVAILABLE IN STERLING AREAS 

Phillips Control Corporation of Joliet, I Ilinois, announce the 
opening of their Plant 5. This is situated in Farnborough, 
Hampshire, England. The first product available from this 
factory will be the Type 41 and Type 42 Solenoid. Thus this 
very popular small solenoid is now available against sterling. 
Watch for announcements regarding other Phil -Trot 
Products from England. 

SAMPLES AND FULL PARTICULARS FROM 

PHILLIPS CONTROL (GT. BRITAIN) LTD. 
273 FARNBOROUGH RD., FARNBOROUGH, 

HAMPSHIRE, ENGLAND 
Telephone: Farnborough 1120. Cables: Harvelec. FARNBOROUGHANTS 

Reliable Agents required in all parts of the world. 
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Designed for critics -by critical designers 

The MUSIC- MASTER 
JUNIOR TAPE RECORDER £35 complete 

with Microphone and Tape 
The MUSIC -MASTER Junior Tape Re- 
corder is entirely manufactured and guaran- 
teed by TRUSOUND LTD. for 12 months 
against electrical and mechanical defects. 
British made by British craftsmen, the 
Recorder represents an outstanding achieve- 
ment in the field of tape recorders. 

Two tape speeds: 71ín. /sec. and 12in. /sec. 
Complete freedom from wow and flutter. 
Electromagnetic braking, giving freedom 
from all mechanical wear. 
Perfectly silent mechanism. 
Simple single slot loading. 
Fast forward and rewind without tape hand- 
ling. 
Instant speed change at turn of switch 
Twin track recordings on 1,200ft. spools. 
Super high fidelity heads. 
Simplicity of control. 
Six valve record /playback Amplifier. 
Built in Monitor channel. 
Provision for external 3 ohm speaker. 
Radio, Gramophone and Microphone inputs. 
Built in Monitoring Speaker. 

Size: -Cabinet closed, 171in. x 151í.n. x loin. 
(approx.). Cabinet open, 171in. x 151ín. x 7iin. 
(approx.). 
Type of lid: - Detachable. Weight : 421bs. (approx.). 
Finish: -High quality durable lizard skin, leather - 
cloth. 

£35 Complete with Microphone and Tape. 
Carriage forward. 

Trade enquiries cordially invited. 

The MUSIC -MASTER Mark II B TAPE DESK 
as used in the above Recorder is available separately at £18.18s. Carriage forward 

The CONCERT- MASTER AMPLIFIER 
The CONCERT -MASTER Amplifier has quires an amplifier of outstanding performance, at 

been designed for the quality enthusiast who re- moderate price, for use in the home or a small hall. 

Having an output of 4 watts with a total distor- 
tion of less than 0.1 %, and fitted with wide range 
Treble and Bass controls which give more than 
adequate compensation for both Standard and 
LP records, and an input sensitivity of better 
than 0.12 v. for full output, the amplifier fills 

the most exacting demands. The wide frequency 
response of 40 cps. to 18 kc /s with only ± 3 db 

variation gives the amplifier a performance 
equalled only by infinitely more expensive 
equipment. Transient response is excellent 

giving superb " presence " and " attack." Signal 

to noise ratio at full output is better than 60 db. 

The CONCERT -MASTER AMPLIFIER L8. 10s. Carriage forward 

available for 7.5 or 15 ohm speakers. 

The above mentioned products are only obtainable direct from the manufacturers. 

TRUSOUND LTD. 
Manufacturing Electronic Engineers. 

OFFICES et SHOWROOMS : 196, KINGSLEY ROAD, HOUNSLOW, MIDDX. Telephone : HOUnslow 7947 

WORKS : Willesden, London, N.W.2. 

Hours of Business 9 -6. Wed. 12 noon. Sac. 9 -7, Terms of business : remittance with order only 
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Rae 
QUARTZ CRYSTAL 

UNITS From take -off to touch -down, the safety of the aircraft is 
dependent on trouble -free radio contact being maintained. 
The components used in the radio equipment must be the 
best obtainable. 
For reliable communications under all conditions, use G.E.C. 
Quartz Crystal Units. 

Write to -day for !ist Q.C. 50I2(R) 

SALFORD ELECTRICAL INSTRUMENTS LTD 
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
PEEL WORKS SILK STREET SALFORD 3 LANCS. 

r% 

Al iti sii op 
in you i 
pfJ/eh Pt ! 

FOR ONLY 

25'6 
Post Free 

THE 
TELEVISION 
& RADIO SERVICE 

ENGINEERS' MASTER TPJMMER 
I End Trimmer I Side - rimmer 
I Yaxley Switch Contact Ad uster 
I Low Capacity Trimmer ®l I Screwdriver 
I Set of Feeler Gauges I Set of Six 

Box Spanners from I to 8 B.A. I Set of 
four Spanners from 0 to 8 B.A. 
In durable black crackle finish metal case. 

Export Enquiries 
Invited 

KIT 

J. & S. NEWMAN Ltd. 
100 HAMPSTEAD RD., LONDON. N.W.1 'e!ephane EUSton 5176/7 

//' / / 
B RQDMG°aÌÌE 

Bradmaster Model 51l Tape Desk 
Two speeds, 31 and 7# I.P.S. Double track. Three heavy duty 
motors. Fast wind and rewind without unlacing. New type 
Servo Band Brakes. Push Button Control. Three separately 
shielded heads. Takes 7in. 1,200ft. reels. Dimensions : I3iin.x 
15 }in.x 61in. deep. 

Price : Fitted with 6RP heads 642 0 0 
Price : Fitted with 5RP heads 641 0 0 

Dradmaslcr Model 5c '!'ape Desk 
Takes 91in. 2,250ft. reels. Double track. Larger Reel Motors. 
Programme time : 55 mins. @ 71. I.P.S. 110 mins. (a@ 3i I.P.S. 
Dimensions as Model 5. 
Price (with 6RP Heads) Standard size pane. 645 IO 0 
Price (with 6RP Heads) Large panel 20in. x 14/in. 647 10 0 

A recorded frequency range of 50- II,000_c.p.s. at 71in. per 
second can be obtained by using a Model 5 Tape Desk with a 
type Al recording amplifier utilising a Williamson or similar 
high quality main amplifier for playback. 

Portable Recorders 
In rexine- covered case, fitted with Model 5 Tape Desk (6RP heads) 
and C.J.R. type D.2. amplifier with monitoring. Provision for 
external loudspeaker. 

Price £114 . 10 . O (Without Microphone) 
High Fidelity Sound Heads, Type 5RP (record /play) E3 /S / -. Type 
6RP (Super Fidelity). E3 /15 / -. Type 5E (Erase), OW-. Scotch 
Boy, E.M.I tape, 351- per reef ; G.E.C. cape, 30/- per reel. 
Gevasonor (Belgian), 35/- per reel. Amplifiers and microphones. 
Now available : All Mumetal Screening Cans suitable for Bradmatic 
Heads, 8/6 each. 

7rcde supplied. Send for Lists. 

KRADMATIC LIMITED 
STATION ROAD, ASTON BIRMINGHAM 6 
Phone : EAST 0574 Grams : Bradmatic, Birmingham 
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NOTE how the NSF /Oak switch contacts are positively located and 

secured by the locking slots around the edge of the wafer. 

Only NSF /Oak rotary wafer switches are available with this unique feature, 

which definitely eliminates the misalignment of contacts loosened 

by heat during soldering, and therefore only NSF /Oak switches, with the 

` D ' feature, provide a satisfactory solution to a troublesome problem. 

This development is a further example of NSF leadership in the 

design of switches to meet the specialized requirements 

of the radio, electronic and electrical industries. 

Switches embodying this new ' D ' feature are now available in both standard 

and miniature types and may be specified for immediate requirements. 

Switch to N.S.F. for better switching 

N.S.F. LIMITED 
ALI N .CE SWITCHES .-.. 

OAK PRODUCTS KEIG H LEY YORKS 
Phone: Keighley 4221'5 

LONDON OFFICE : 9 Stratford Place, W.I. Phone: Mayfair 4234 Grams: E N E S E F, K e i g h l e y 

Sole licensees of Oak Manufacturing Co., Chicago, and G. H. Leland Inc., Dayton, U.S.A. 

Licensees of Igranic Electric Co. Ltd. for the above products of Cutler- Hammer Inc., Milwaukee, U.S.A. 

The products of N.S.F. Limited are protected by patents, and patent applications, in the United Kingdom and throughout the world. 
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AND SIMILAR ANALYSIS 

This Panoramic Display shows the 
Frequency and Magnitude Analysis 
of Torsional Vibration in the Main 
shaft of a Turbo -Jet Engine. 

Model 1950 Panoramic Wave Analyser 
40c s to 25Kc s. 

Sensitivity 10mV to 30 volts. 
Time and Amplitude Calibration. 

INDUSTRIAL ELECTRONICS 
DERBY RD., EAST SHEEN, LONDON, S.W.14. Phone PRO 8212 

The R D JUNIOR 
CORNER HORN 

This entirely new and original design is compact in 
size, features horn loading for bass and wide angle 
diffusion of treble, which, together with the general 
design of the cabinet, results in reproduction which 
has perspective, is forward and achieves an unusual 
degree of " presence." Horn loading results in very 
" clean " and extended bass response, free from 
objectional coloration. 
Moderately priced, it brings a really high standard of 
reproduction within reach of the majority of music 
lovers. 
Available in any finish. PRICE L20 0 0 
Recommended Loudspeakers 
Goodmans Axiom 102 
Goodmans Axiom 101 
Wharfedale SUPER 8 AL. 

E10 14 I 

E7 2 9 
E6 9 II 

The RD MINOR BAFFLE 
A new design of pleasing appearance, designed to 
house good quality 8in. or IOin. loudspeakers. Avail- 
able at present in Walnut finish only. PRICE E8 15 0 
Recommended Loudspeakers :- 
RD High -flux 8in. Unit £3 5 0 
Wharfedale IOin. Bronze E5 0 4 

Detailed specifications of both cabinets available on request. 
Available from leading dealers in London and the Provinces, or 
if in any difficulty, please apply direct. 

Trade enquiri.,s invited. 

ROGERS DEVELOPMENTS CO 
Itodeve,, Ilouse.- 116 Blackheath Howl 1,reenwich 

London, S.E.1O. Telephone: TlDeway 1723 

"EXCEL 
MAGNETIC TAPE RECORDERS 
Although designed primarily for high quality syn- 
chronised sound with sub -standard film projectors, the 
EXCEL is used as a first class recorder for high 
fidelity work. 

WIDE FREQUENCY RESPONSE 
FREEDOM FROM " WOW " AND FLUTTER 
104-in. DIAMETER FLYWHEEL 
SUPERIMPOSING 
NOISE SUPPRESSION 
TAPE CAPACITY : Standard 3250 ft. single sided 
spools and NAB 2400 ft. double sided spools. 
PORTABLE. WIDTH 141in. DEPTH 174,in 

HEIGHT 8 }in. 
For full details and nearest Agent please write to 

EXCEL SOUND SERVICES LTD. 
NORWOOD WORKS, NORWOOD AVE., SHIPLEY YORKS. 

Telephone : Shipley 51291 
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e9 e 
GERMANIUM CRYSTAL DIODES 

are indicated here because. . . 

Ths use of the Germanium Diode is now firmly 
established in current T/V practice- and indeed for Radio 
and Electronic equipment. The glass sealed type is recognised 
everywhere ;Is being the most reliable and of the highest 
possible quality. 

Thc: design of the G.E.C. Germanium Diode was 

perfected over three years ago, since when no major altera- 
tion has beer necessary. There is already a large range of 
types available, but this is continually being enlarged, and 

types are now obtainable that were previously restricted to 
essential industries. 

Type Description List Price 

GEX35 T/V vision detector 6/- 
GEX44/I T/V sound detector and limiter 7/6d. 
GEX45 /I General purpose diode 10 /- 
GEX55 /I High back resistance diode 16/- 

GEX54 High back resistance diode £1.0.0. 
GEX54 /3 100 V diode £1.5.0. 
GEX54 /4 150 V diode £1.10.0. 

GEX54 /5 200 V diode £1.15.0. 

GEX66 100 -1000 Mc /Sec Mixer 12/6d. 

GEX64 Telephone modulator 12, 6d. 
GEX34 Set makers version of GEX44 /I - 

They are of small size, low 
capacitance, and high forward 
conductance. 

Being so small, they can be solder- 
ed directly into the part of the 
circuit where they are wanted. 

Heater wiring and valve holders 
are not required, and they can be 

tried with great ease in various 
circuit arrangements. 

The crystals are hermetically 
sealed in glass, making penetration 
by characteristic- destroying mois- 
ture impossible. 

A minimum life of 10,000 hours 
means that they need not be easily 
accessible for replacement. 

Data on specific types for special applica- 

tions is available on request from the 

Osram Valve and Electronics Dept. 

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 
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YOLANDE DONLAN, Enchanting Star of Stage and Screen, 

says 
` My Baird Tape Recorder 

is a honey for rehearsals' 
You too will find innumerable uses for this product 

of the Baird organisation who, with the " Home 

Recorder," pioneered British domestic tape recording. 

Now, the Baird Tape Recorder Mark II with several 

notable improvements has established itself in the 

world of tape recording. For high fidelity recording 

combined with simplicity in operation no better 

choice can be made for this Coronation year. Why 

not write to us nosy for further details? 

Complete with 
* moving coil 
* microphone 
* and tape 

6S GNS 

BAIRD RECORDING 
TAPE CEMENT is 
specially prepared for 
splicing plastic base 
magnetic tape. Makes 
clean, quick -setting 
joints, which are 
strong and free from 
creeping. Each bottle 
is fitted with a brush 
for easy application. 

(post and packing 
6d. extra.) 

THE ALL -BRITISH 
TAPE RECORDER 

BAIRD TELEVISION LTD., LANCELOT ROAD 'WEMBLEY MIDDLESEX 

Annonneinfl the 
SCALAMP 
ELECTROSTATIC 
VOLTMETER 

Cat. Na. 
W. Ii". 11310 

DIRECT READING. 

ZERO CURRENT 
DRAIN. 

THREE SECONDS 
PERIOD. 

LAMP OPERATES 
FROM MAINS OR 

4 VOLT BATTERY. 

BRIGHT SPOT - 
AND- HAIRLINE 

INDICATOR. 

This instrument intro- 
duces a completely new 
conception of electrostatic 
voltmeter. It is compact, 

portable and robust, and does not 
require critical levelling or special 
mounting. The movement has 
a taut suspension, is critically 
damped, and readings can be 
taken with rapidity and ease. 
Three models are available: 

Cat. No. W.W. 11308 
r - 5 kV A.C. D.C. 

Cat. No. W.W. I1309 
3 - to kV A.C. D.C. 

Cat. No. W.W. I1310 
5 - r8 kV D.C. and 
5 - 12 kV A.C. R.M.S. 

Please write for illustrated leaflet. 

SCIENTIFIC qo INSTRUMENTS 

W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE 

TWO AND SIX! 
3 -VALVE 3 -BAND SUPERHET. FEEDER. 
4 -VALVE 3 -BAND SUPERHET. " NORM. HI -FI. 
GRAM." FEEDER. 
5 -VALVE 3 -BAND A.C. SUPERHET, 
5 -VALVE 3 -BAND A.C. D.C. SUPERHET, 
6 -VALVE 3 -BAND A.C. SUPERHET. 
6 -VALVE 3 -BAND A.C. D.C. SUPERHET. 
3 -VALVE 2 -BAND " LOCAL STATION " T.R.F. 
SUPER QUALITY FEEDER. 
FEEDER AMPLIFIER AND POWER PACK. 
MAGIC EYE TUNING INDICATOR UNIT. 
SIGNAL TRACER A.C. 
5 -WATT AMPLIFIER A.C. 
10 -WATT PUSH -PULL QUALITY AMPLIFIER, A.C. 
SIGNAL GENERATOR, A.C. 

ETC., ETC. 

DETAILS for construction, LARGE circuits, COM- 
PLETE parts lists, and technical descriptions, of 
these famous circuits are some of the good things in 
store for you in the NEW 1953 Home Constructor's 
Handbook ! Also: Set Building Hints, Servicing 
Hints, Facts and Formulae, Resistance Colour Code, 
Symbols, etc., etc., AND our current Catalogue. 
ALL FOR HALF -A -CROWN ! DON'T DELAY, 
SEND FOR YOUR COPY TO -DAY ! ! 

(Our apologies to the thousands of Constructors who 
have overwhelmed us with demands for the Book over 
the past two months. Supplies have now been greatly 
stepped up to meet the phenomenal demand, and 
delivery is now back to normal.) 

ROBING LABORATORIES 
(Dept. WWA), 301 HURN AIRPORT, CHRISTCHURCH, HANTS. 
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MODERN RADIOGRAMS 
by the leading makers are fitted 
with Garrard Record Playing Units. 

THE GARRARD ENGINEERING 
& MANUFACTURING CO. LTD., 

SWINDON, WILTS. 

THE NEW 
GARRARD RC75A 
AUTOMATIC 
RECORD CHANGER 

which automatically plays ten 12in., 

loin. or lin. records at either 78, 

45 or 331 R.P.M. is also available 
for fitting to existing single speed 
record playing instruments. 

Complete with full instructions and 

all necessary fittings 

Your nearest dealer will be pleased 

to give you full details and explain 
how easy it is to replace your 
existing unit with a Garrard Precision 
Record Changer. 

NOTE TO DEALERS -A special 

sales show stand which displays these 

units to your customers to the best 

advantage is available free of charge 

on application to the Swindon Factory. 

Stock models of all Garrard Products 

and the latest catalogue are also 

immediately available. Write for full 

particulars. 

< R ,> \ SWINDON 

TRADE MARK 

5r; 
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Test this new motor at your earliest opportunity. You 

will find it possesses all the qualities you have been 

looking for. 
12ín. turntable, 331, 45 and 78 r.p.m., syn- 

chronous motor, virtually vibrationless. 
Suitable for standard, transcription and 

microgroove recordings. 
Input voltages 200 -250 A.C. 50 cycles, 110 

volts 60 cycles to order. 

OVERSEAS AGENTS 
S. AFRICA AUSTRALIA 

W. L. Proctor (Pty) Ltd. J. H. Magrath & Co. Pty. Ltd. 
63 Strand Street, Cape Town 208 Little Lonsdale Street, Melbourne 

CANADA 
The Astral Electric Co. 

44 Danforth Street, Toronto, Ontario 
NEW ZEALAND 

Turnbull & Jones Ltd. HONG KONG 
Head Office The Radio People Ltd. 

1214 Courtenay Place, Wellington 31 Nathan Road Hong Kong 

A. R. SUGDEN & CO. 

PRICE 
(without pickup) 

£16.10.0 
plus 

£7.3.0 
Purchase Tax 

(ENGINEERS) LIMITED, WELL GREEN LANE, BRIGHOUSE, YORKSHIRE 
Telephone : HALIFAX 69169 

1111111111111111111111 
*. (g. TZrowtt 

' 

TY.A PE 
HEADPHONES 

ADJUSTABLE STEEL PEED 

RADIO 
METAL 
POLE 
PIECES 

LSPUN ALUMINIUM DIAPHRAGM 

COBALT 

mAGNETS 

The first choice of 

RAM UPEATDRS 

throughout the world 

These headphone. feature a High Per- 
meability Reed tuned to 1,000 cis. and 
coupled to a conical aluminium diaphragm. 
Earpieces individually adjustable while it 
use for sensitivity and power -handling 
characteristic. 

11.C. Resistance : 4,000 ohms. 
Impedance : 16,000 ohms at 1,000 e s. 

The 8. G. Brown range of headphones covers 
types for many specific requirements. 
Details of the full range are available in the 
illustrated Brochure " 0. " -fient on request. 

*,6. 1,6rown (ta. 
SHAKESPEARE ST., WATFORD. HERTS. 

Telephone: Watford7241. 

ASK ARTHURS FIRST 
Send yeur enqnirits [oral! Radio and Electrical * NEW VALVES goods, especially those in short supply. 

We have probably the largest variety of valves in 
the country. Let us know your requirements. 
AVO METERS IN STOCK 
Avo Model 7 £19 IO 0 

Avo Model 8 123 IO 0 

Electronic Test Unit E27 IO 0 
Electronic Test Meter E40 0 0 

Valve Characteristics Meter E60 0 0 * Cossor Oscilloscopes Models 1035 £93 10 0 
1049 E132 0 0 

Also full range Taylors Meters List on request. 

Leak Point I Amplifiers E28 7 0 
Leak Pre- Amplifiers E9 9 0 
Leak Tuning Unit E38 5 0 
Woden output transformers for 

Williamson Amplifier E6 12 0 
Partridge E7 S 3 
Woden Choke P.C.F.... E2 4 0 
Wearite Tape Deck C35 0 0 
Grundig Tape Recorder E78 15 0 
Recording Tapes: E.M.I.,G.E.C. and 
Scotch Boy, 35 - each. 
Ferrovoice Tape, 1,200ft. on 7in. 
spool 22.6 only (plus 9d. postage). 
Terms C.O.D, or Cash with order. 
Goods offered subject to being unsold 
and to price alteration. 

VALVE 

OsrAL 
SO 

0 
Nullard 

5 
am 

Brimer N.O. 4...... 

Mazda, Part 2...... 2 0 

Mullard Valve Replace- 
6 

ment Guide.. 2 

Amaceu ri' Guide co Valve 

Selection by Mallard I 6 

Postage 6d. each extra 

EST. 
1919 

Vr V 
(30(7' (30(7' ' ARTHUR GRA 

GRAY HOUSE, 150.152 CHARING CRY OSS ROADLTD. , LONDON, W.C.2 
TEMple Bar 5833'4 and 4765. Cables : TELEGRAY, LONDON 
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TYPE TF 801A 

RELIABLE RANGING 
for the Signal Generator 

The Signal Generator is for use in the range 10 - 300 Mc /s, has a maximum output of 

0.2 volts r.m.s. at a source impedance of 75 ohms, provides both wide and narrow band 

modulation-internal and external - and is a.c. mains operated. An incremental control 

is fitted to facilitate communication receiver investigations. 

R.F. Circuit. A particular feature of the design 
is the contactless waveband selection (Brit. Pat. 
563,377), changing from one frequency band to 
another being accomplished by the step -by -step 
rotation of a group of condenser stator assemblies 
about a common rotor. No contacts are employed 
and the degree of coupling is arranged to suit the 
requirements of each particular band. 

FREQUENCY RANGE: 

Monitoring Arrangements. The r.f. input to the 
attenuators is continuously monitored and the 
monitoring system may be standardised by a 
balance method. Modulation depth may also be 
read; for this purpose the meter carries a special 
scale calibrated in percentage modulation. 
Deliveries from a new production batch are 
now available. 

10 to 300 Mc /s in four bands with not less than 0.5 Mc /s overlap. 
OUTPUT: Level: 0.2 volts r.m.s. max. c.w. 1 db between 10 Mc /s and 100 Mcls. 

2 db between 100 Mc /s and 300 Mc /s. 
Attenuation: 0 - 100 db below 0.2 volts in 1 db steps. 
Impedance: 75 ohms. 
Internal : Sinewave up to 80 %, or 50/50 square wave, at frequencies of 
400, 1000 and 5000 c /s. 
External : Sine, square or pulse, 50 c/s to 10 kc /s. 

MODULATION : 

MARCONI INSTRUMENTS 
BRIDGES VALVE VOLTMETERS FREQUENCY STANDARDS OUTPUT METERS 

WAVE METERS WAVE ANALYSERS BEAT FREQUENCY OSCILLATORS 

MARCONI INSTRUMENTS LTD ST. ALBANS HERTFORDSHIRE Telephone: ST. ALBANS 6161/7 

Mid! and Office: 19 The Parade, Leamington Spa. Northern Office: 30 Albion St., Kingston- upon -Hull. Export Office: Marconi House, Strand, London, W.C.2 
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SERVICE FOR THE 
* GUARANTEED MERCHANDISE * ALL GOODS IN STOCK AT TIME OF ADVERTISING * H.P. TERMS IF DESIRED * GOODS SENT TO ANY PART OF WORLD 

AMPLIFIERS RiF UNITS SPEAKERS PICK -UPS MOTORS Ty RECORDING EQUIPMENT 

AMPLIFIERS, R.F AND TONE CONTROL UNITS 
Item No. Cash L Leak T12 with Control Unit £37 18 2. Leak Feeder Radio Unit £37 16 3. Leak Vari -slope £12 12 

4. Quad Amplifier £35 0 5. Quad Radio Feeder Unit £26 10 
6. Sound Sales A Amplifier £32 10 7. Rogers R.D. Minor £11 0 
8. Rogers Baby de Luxe Amplifier £22 10 
9. Decca Type No P A 5 £17 10 10. Decca Type No. P.A.6 £26 5 11. Goodsell Amplifier SA.10 £15 15 12. Goodsell Control Unit U /TC £8 8 

13. Goodsell Control Unit F /U /IC £12 12 14. Goodsell MA15 Amplifier £19 10 15. Goodsell Williamson OW18 Amplifier £33 5 16. Goodsell Control Unit P /FA £22 10 
17. Wharfedale X /ver Unite, all types from £2 5 18. EMG Steep Cut Filter £4 10 

MOTORS AND AUTOCHANGERS 
19. Garrard RC.72A Unit with Head £16 16 20. Garrard 110.73.4 £16 17 21. Garrard 110.80 £19 19 22. Garrard Transcription Motor 201 £23 13 23. Garrard Transcription Motor 201/28 £23 13 24. Garrard Transcription Motor 201 /5B £24 12 25, Connoisseur 3 -speed 223 13 29. Deem 01.14 Unit £9 19 1 27. Decca GU4A Acos Heads £11 17 28, Decca GU4M Decca Heads £13 10 29. R.S.R. MU10 Motore and Turntable £3 18 30. B.S.R. M1,14 Motors and Turntable £6 8 
3L B.B.R. GU4 Motors and Turntable £13 19 32. Collaro 3 -speed Auto 7', 10', 12' £12 5 33. Collaro 3 -speed Mixer 7', 10 ", 12' £14 10 34. Plessey- 3.epeed Auto 7', 10', 12' £18 18 35. B.S.R. Monarch 7 ", 10', 12" £177 

17 36. Chancery 321/3 Attachment 
37. Trixette A358 3 -speed Garrard £42 0 
38. Decca Demlian 2 -speed 4 /p. £32 0 

LOUDSPEAKERS 

and 12 
or Deposit p'ments 

£12 12 48/4 
£££A2 12 48/4 

212 0 44/2 

£12 10 3314 

£7 10 28 /6 
£8 15 35/- 

£4 0 23/4 
£4 4 17/6 
£6 10 33/8 

£12 10 38/4 
£7 10 28/9 

39. Goodman. Axiom 101 8' 
40. Goodman. Audiom 60 
41. Goodman. Axiom 150 Mk. II 
42. Taney Duo Concentric 15' 
43. Tannoy Duo Concentric 12' 
44. Decca Corner Speaker 
45. Wharfedale Super 5 /CS /AL 
46. Wharfedale Super 8 /CS /AL 
47. Wharfedale OMMI Dirac. 3 -unit 
48, Wharfedale 10' Golden 
49. Wharfedale 10' CSB 
50. Wharfedale W/12/CS 
51. Wharfedale W12 /CS /AL 
52. Wharfedale W15/08 
53. WTI Stentorian 12' milt 
54. Rota 0.12 unite 
55. Classic " Concert " 2 -unit 
58. Acoustical Corner Ribbon 
57. Vitavox " Klipschorn 
58. C'haffey Reflex Cabinet 
59. Cha Rey Corner Cabinet 
80, Classic Hl -Fi Cabinetfor Qoad /Leak Amp. £30 
61. Voigt unit only 2422 62. Voigt Corner Horn (Whit°, 

£7 
£11 1 
£14 
£33 1 
£38 
£31 
£7 
£7 

285 1 
£8 

£18 1 
£14 
£23 
£16 
£9 
£9 

£45 
£95 

£145 
£10 1 
£15 1 

1 

£5 1 
26 1 
£6 1 

28 
es 
£3 1 

£É 
es 
£5 

£s 

£12 

22 1 
24 
£4 

£12 1 
£13 
£10 

£2 
22 

£28 1 
£2 1 
£6 
f4 1 
£8 
£5 1 
23 
£3 
£15 
£33 
£50 
£3 1 
£5 

£10 

£16 

21/8 
22/6 

2912 
29/2 
29/2 
29l- 
14/- 

/8 
18/6 

1016 
1818 
16/6 

16 

2813 
63/4 
40/- 

11/6 
15/6 
20/- 
3814 
48/- 
40r- 
13/4 
13/4 
9019 
13/4 
25/6 
18 /- 

28/10 
21/8 
141 - 
14/- 
58/6 

120' - 
180//- 
15/- 
21t- 
40/- 
5314 
60/- 

TAPE DESKS AND RECORDERS 
and 12 

Item No Cash or Deposit p'ments 
63. Wearite 'type A Tape Deck £35 £12 0 45/- 
64. Rewrite Type B Tape Deck £40 £13 6 
65. Bradmatic Desk 6RP Heads £42 £14 0 551- 
86. Sound Mirror Type A £33 Ell 0 41/8 
67. Truvox Type A £23 
88. Lane Type 1 £18 1 

28 0 
£5 10 

30/ 
221E 

69. Qualtape Type i £16 1 £5 17 
70. Excel Pro /Tape Desk £75 £25 0 9711 
71. MSS Type PM R I Recorder £150 250 0 191/8 
72. Ferrograph Type A 
72. Vortexioa Recorder ££,875 1 

74. CJR Portable Recorder £119 

£26 10 

£40 
12 19019 

146/8 
75. Sound Mirror Portable £79 1 £26 10 1001- 
75. Sound Mirror Table Model 269 1 £23 

10 
8812 

77, Simon Model =28 £60 £20 76/8 
77. Simon Model IA £83 £27 13 105/- 
79. WIrek Magnograph £65 
80. Wirek Reporter £59 220 0 74/- 
8L Bradmatic. Amplifiers £82 £21 0 78/7 
82. O, pj nny Baird NI k. 22 £88 £22 15 8613 

TAPE RECORDING ACCESSORIES AN EQUIPMENT 

83. Bradmatic Circuits 
84. Bradmatic Plate Coil .. 
85. Bradmatic Oscillator Coil 
88. Bradmatic Bias Rejector I., 
87. Bradmatic Mumetal Screens 
88. Bradmatic Tape Guides 
89. Bradmatic 5 RP Heads £3 
90. Bradmatic CRP Heads £3 1 
91. Bradmatic 5E Erase Heads 
92. Sound Mirror Tape, per reel £1 
93. G.E.C. Tape, per reel £1 1 
94. EMI Tape, per reel £1 1 
95. Scotch Boy Tape, per reel £1 1 
96. Collaro Tape /Rec. Motors" £1 1 
97. Spare Spool. 
98. Acos Microphone £6 
99. Rothermel Mike £3 

100. Rest° Ribbon Mike £9 
101. Reslo Table Stand £2 1 
102. 11esio Moving Coil Mike £5 
103. 6.4.11. FP.10, 1,400 r.p.m £1 1 
104. BR. R. 811.1, 2,750 r.p.m. £1 1 
105. R.S. R. 811.2, 2,750 r.p.m. £1 

*Left and naht drive. 

Cash 

1 

rice 

PICKUPS AND PICKUP HEADS AND CROSS -OVER UNITS 
(H.P. Available over £101 

106. Decca XMS with two Head- £7 0 
107. Greca Hl-Fi Mag. Pick m, ligad £2 19 
108, Connoisseur Pickup £6 9 
109. Connoisseur Pickup Head £3. 11 
110. Connoisseur Pick -up Tnmcb inner 15 
111 Leak Ruby Standard or I..I' £12 12 
112. Leak Diamond Std. or L. I'. £19 2 
113. Leak Pickup Transformer £2 15 
114. .Aces G.P.19 £3 11 
115. Acos G.P.20 - £3 11 
118. Acos L.P. and Std. He, I- £2 3 
117. Acos Pickup Ann £1 7 
118. Deem Pickup Arm 
119. Cullom Pickup Ann £1 5 
120. Chancery Crystal Pickup £2 12 
121. Deem Crystal Pickup £2 12 

MONTH'S QUALITY-. 
ECONOMY SUGGESTION 

For building a high -quality repro- 
ducer in your own cabinet. Rogers 
Baby De Luxe Amplifier (No. 8), 
Decca 3 -speed Motor and Pickup 
(No. 28), with 2 heads latest 
Goodmans Axiom 101 8in. speaker 
/No. 39) 

£39.12.8 CASH 

or Deposit £13.5.0 and 12 
monthly payments of f2 IO -. 

SERVICE 
The policy of Classic Electrical is to supply only 
quality equipment of proven repute. There are no 
clearance bargains or ex- Government lines. Mer- 
chandise is thoroughly tested before despatch and 
guaranteed, and every effort is made at all stages 
of business to ensure your personal satisfaction. 
Enquiries are invited for any items not listed here. 
New showrooms for tape- recorders, large scale 
TV and gramo. equipment now open. 

LARGE SCREEN TIV HIRE 
SER VICE 

Limited number of Large Screen T V Receivers 
available for hire for Coronation in London Area 
only. Details on request. 

'CLASSIC ELECTRICAL 
CO., 352/364, LOWER ADDISCOMBE ROAD, 

CROYDON, SURREY. LTD. r,/,/,n AnnIsr,,,,, /, 6061 -6062 
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QURLITY ENTHUSIAST 

Illustration shows 
instrument equip- 
ped with Wearite 
Deck. 

VORTEXION 
TAPE RECORDER 

Amongst the 
very wide range 
of recorders 
which we stock, 
this is without 
doubt one of the 
finest yetofered 
both for price 
and perform- 
ance. It carries 
a world famous 
name and will 
do everything 
expected of it. 

Hear this and others for yourself in 
our new Tape Recording Showrooms. 

*Extremely low distortion and background 
noise, with a frequency response of 
50 c /s. -10 Kc/s., IF 1.5 db. A meter is 

included for the measurement of signal 
level and bias level. 

*Sufficient power is available for recording 
on to disc, either direct or from the tape, 
without additional amplifiers. 

*The 15 to 30 ohms microphone balanced 
line input is fully loaded with 20 micro- 
volts. 

*Input 1, which -equires 35 millivolts on .5 

megohm, is suitable for crystal P.U.s 
microphones or radio inputs. 

*A power plug is provided for a radio feeder 
unit, etc. 

*Variable bass and treble controls are 
fitted for control of the play back. 

*The power output is 3.5 watts heavily 
damped by negative feedback. An oval 
speaker is built in for monitoring pur- 
poses. 

*The amplifier can be used alone and the 
output fed to headphones while recording 
or to drive additional amplifiers. 

*Total power consumption, 53 watts on 
recording, 48 watts on play back. 

*Overall dimensions of case 81in. x 221in. 
x 15,' in. Detachable lid. 

*Special model available with tape units 
with monitoring heads. As well as being 
able to monitor before and after recording, 
music, speech or echo can be added. 

MODEL VWT with WEARITE TAPE 
DECK* f84 0 0 
(or C28 deposit and 12 monthly payments or 1101 -). 

MODEL VTT with TRUVOX TAPE 
UNIT E72 2 0 
for C24; -/8 deposit and 12 monthly payments of 921 -). 

* Wearite Tape Deck at 72in. per sec. plays 
for 90 mins. At 31in. per sec., a playing 
time of 3 hours is provided. 
DETAILS AND LEAFLET AVAILABLE 

ON REQUEST 

01111111.111 \OW- AILAULE FOR l'ASTI 011 WV. 

CLASSIC ELECTRICAL 
CO., 3521364, LOWER ADDISCOMBE ROAD, 

LTD. 
CROYDON, SURREY. 

Telephone : ADDscombe 6061 -6062. 

FOR 

QUALITY 
FIRST 
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i 

A greatly enlarged edition of a 
most valuable reference book 

RADIO DESIGNER'S HANDBOOK 
Edited by F. Langford- Smith, B.Sc., B.E. Senior Member I.R.E.(U.S.A),A.M.LE. (Aust). 

4th Edition A comprehensive reference book dealing with basic principles and practical design of radio 
receivers, audio amplifiers and record -reproducing equipment. The n_w edition, the work of ten 
authors and twenty -three collaborating engineers, is more than four times as large as the previous 
edition. The enormous amount of data is made readily accessible by means of a fully- detailed list 
of contents and a very complete index. 
Everyone concerned with the design and application of radio receivers or audio amplifiers will find 
constant use for this book. 
8)in x 5 /in, 1,474 pp. 42s. net By Post 43s. 6d. 

Published for "Wireless World " 
Available front booksellers or direct from: 

ILIFFE & SONS LIMITED, DORSET HOUSE STAMFORD STREET. LONDON, S.E.I. 

Dept. W.W. 

18 TOTTENHAM 
COURT ROAD, 

LONDON, W.1 

Tel : MUSeum 2453,'4539 

Business Hours Monday- Frrday 9 -5.30. Saturday 9 -I. 

RELAYS 
D.C. COIL RESISTANCE 

600 or 3,000 
TYPE 

KEY 

SWITCHED 

3,000 TYPES : 1.952 to 80,0000 
600 TYPES : 0.40 to 9,2000. 
ALSO LARGE STOCKS OF 
DOUBLE & TRIPLEWOUND 
AND SLUGGED COILS. 
SIEMENS TYPE HIGH SPEED 

CONTACTS 
3,000 TYPES : up to 8 sets. 

600 TYPES : up to 4 sets. 

3,000 TYPES : Make (M), Break (B), 
in Twin -silver Twin -platinum, Dome - 
silver (2 amp.), Tungsten (5 amp.), 
and Flat- silver (8- amp.), Change - 
Over (C), in all but Tungsten : Make - 
Before -Break (K), in Twin -silver and 
Twin -platinum. 

600 TYPES t (M), (B) and (C), in 
Twin -silver and Twin -platinum. 

KEY SWITCHES. 
2 C /O. to 8 C O. Special types made 
up to order. 
SPECIAL. 
Kit of parts less chassis for photo- 
graphic timer unit, i sec. to 100 secs. 

Suitable 

Replacement Parts 
for:- 

BC610 

Hallicrafters 
Transmitters 

Plate transformers 
of high voltage power 

supply 
(T.6) 

and 

for tubes 2A3. 

I voltage for Filament 
d biasosupP supply 

(T 
I 
). 

supP 

supply 5Z3, filament 
Filament transformers; 

tubes 866A (T.2). filter). 
L.I. (exciter power supply 

Reactor L.2. (Bias power supply filter). 

Reactor L.4 (Final amp. supply 
filter). 

TA Type 
ET 4336 

Filament 
866A and 813 

valves 
(T103 

r 
). 

For Transmitters 
and Receivers 
please see our 
advertisement 
on page 112. 

P.C.A. RADIO 
The Arches, Cambridge Grove, London, W.6. 

Tel.: RIV 3279 
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O_t ¿a#ed.. . Sea... and 4?c 71,.. 
Haltron radio tubes 

Acclaimed universally 

L ending exporters 

T ransznitting & receiving 

R diable service 

On Government lists 

Nine hundred types stocked 

HALL ELECTRIC LTD 
<ALTRO HALIRON HOUSE, 49 -55 LISSON GROVE, 

LONDON N.W.1. 

Tel.: Ambassador 1041 (5 lines) Cables: Hallectric, London 
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The LATEST and IMPROVED TAPE 
For all popular tape recording machines 

T2 
Trade Enquiries Invited. 

MAGNETIC COATINGS LTD., 38 GROSVENOR GARDENS LONDON SW1. 

Specially wound on transparent perfectly balanced 00` 
plastic spools which fit easily to all popular types of tape recorders. 
The advantages of FERROVOICE are now available to all. 
FERROVO ICE improves the performance of all recorders. It 
provides twin -track recording of the highest standards of quality 
and faithfulness. Tape wear and rotation noises are reduced to 
the minimum. 
FERROVOICE is the most modern and most efficient tape 
available. 
It brings to all tape recorders the highest standards of recording 
and reproduction. 
Technical features: Super Calendered Kraft Paper -breaking strain 
approximately 4 lb. -Tape width 0.247±0.001 ". Medium coercivity- 
ease of erasure- frequency response 50 c/s to 10 Kc /s at 71" per second. 
Length of tape 1,200 ft. Spool 7" diameter. 

NOTE THESE OUTSTANDING FEATURES 
* TWIN -TRACK RECORDING WITH UNIFORM RESPONSE. * HIGH PLAY -BACK LEVEL AND LOW NOISE COMPONENT. * LIGHTWEIGHT PRECISION BALANCED SPOOL. 
* FERROVOICE SPOOLS KEEP WEAR, TEAR AND ROTATION 

NOISE TO A MINIMUM. 

Te yOC/ ai, 
REGD 

HANNEY of BATH offers 
STANDARD VIEWMASTER. Constructors Envelope, 7/6 complete kit 
with wire, ,leaving, nuts and bolts, lees valves, tuba and cabinet, GENUINE 
parte only, £31. OR In easy stages : 1, 62/3 ; 2, 42/9 : (Wenvoe, 39/ -) ; 
3, £511 /8; 4. 9110; 

_ 
£LO' }! -; 6, £7 /519; 7. 87,8: Individual Parte 

(any item separately), W11100 (sound and vision chassie), 18 /8 : WB101, 61 -; 
W13102, 18/6; WB103, 42/- ; WB103A, 52/6 ; WB104, 1516 ; WB105, 
47/2 ; WB106, 2518: WB107, 32 /8 ; W13108, 33/3 ; WB10911, 2 or 3 (state 
tube type), 22/6; W13110, 101- : WB112, 21/6 ; WB Console conversion kit, 
35/ -; WB300 pre-amp. chassis, 1716 ; Westinghouse Rectifiers, 14AB6, 2014; 
14D36, 11/7 ; WX3 and WX6. 3/9 each ; 36EHT100, 29/5 ; 36EHT50, 26/1 
36EHT45, 23/8 ; K3/100, 14/8 ; K3/50, 819 ; K3/45, 8/2. T.C.C. Condensera, 
£7 /10 /- (any condenser supplied separately). Morganite pote., 5/.. each; 
Morganite resistors, 35/3. Colvern pote, 22/6 ; or CLR901, 3/3 each and 
CLR4089/22. 6/4. Bening Lee L707, 8/9- Fuses 8d. each. Wearlte Coilsete 
with L9), Ldon.,22 / -; Wenvoe, 28/ -; Wham., H'Moee and K.- O. -S., 301-. 
Pre-amp coils, 4/- pair, any channel. Special condensers are also available 
for the WIDE ANGLE Vlewmaeter. 
TELEKINO. Constructor's Envelope, 81 -. Colliete, 59/3 ; Chassie Kite, 
701- ; 'l'. C.C. Kit, £714/3 ;RAMA rectifier, 211- ; Allen W ide Angle Components, 
L0.308, 50/ -; F0.305, 21 / -: DC.3011, 421 -; FC.302, 35 /- ; OL.16 and GL.1B, 
10/ -each; BT.314, 15 /- ; SC.312, 2216 ; AT.310.30/- ; OP.117, 91- :Resistors 
and Puts. are detailed In our TK Supplement. 
MAGNAVIEW. Constructor's Book from BRIMAS Valves. Denco collects, 
4112 ; Chassie kit, 37/6 ; Erie resistor kit, 3912 ; DENCO Wide Angle Com- 
ponents (also suitable for TK.) R'A /DCAl, 431- ; WA /FCAS, 31 / -; WA /LC1 
and WA /WC1, 7/6 each; WA/FBT1, 161 -. Condensers and pute. a. per out 
Magnaview Supplement. ELAC Mark 2 PM Focus Rings (with Vernier Comic!, 
5.17, 28/8; R.20, 30/-; 11.25, 32/6 ; W.22 52 /8 ; W.25. 57/8. 
ITS, 1T8 and ITS, 5/. each. 
WILLIAMSON AMPLIFIER. All resistor and condenser kite still avals. ble 
as per our February advert. 
SUNDRIES. LANE MK. 3 Tape -tables, £17 (inc. carriage); Eddystone 74u 
Receivers. 238/15/- (old price); OSMOR V. Coilpacke, 110, 52f -; LM, 43,4; 
TRF, 43/4 ; U coils, 4! -; QC1 HF Chokes, 4/- ; Weymouth H coils, 3/9; 
Wearite P colle, 31 -; Denco Maxi-9 coile, 3111 : Denco "C" TRF coils, 8/- 
pair: Astral THE colts M. 8 L.W., 4/3 each. Polystyrene Varnish, 1 /10; 
50 watt output trans. for 6L6, 6V6, KT66 or PX4 in push -poll, 47/3 ; Valve 
Manuale by oemam. 5/6 each, post free. Filament trans. 6.3 v. 1.5 a., 7/8 
A008 Mikes, Mie 30, 84/- ; Mic 22.1 or 2, 6 ens.: Stir 16.1 or 2, 12 gm. J.B. 
Drives, Gram-motors. Auto -changers and P.U.s still available as per 
February advert. 
Send 6d. stamp for our List and Supplement, which covers all recent designs. 
Terms of Business C.W.O. or C.O.D. (over el). Please add 9d. postage on 
orders under E^_. 

L. F. HANNEY 
77 Lower Bristol Road, Bath. Tel. 3811. 

PRICE 

22't, 
RETAIL 

'phone : SLOane 9129 

RIGHT FIRST TIME! 
Trial and error is a costly and often dis- 
appointing business. For too long the 
radio amateur has had such methods 
forced upon him by the high cost of test 
instruments. The RADIO MAIL RES/ 
CAP. BRIDGE has changed all that. 
For 31/6 he now has at his command an 
instrument to check each component before 
use, and ensure 100 per cent. results. 
THE PRICE OF 31,6 COVERS THE COMPLETE 
KIT FOR THIS SELF -CONTAINED INSTRUMENT 
5 Megohms- 50,000 ohms 5 mfd.-.2 mfd. 
100,000 ohms -1,000 ohms 1 mfd. -.0I mfd. 
1,000 ohms -10 ohms .01 mfd. -.0005 mfd. 

NO CALIBRATING 
The panel bears six separate scales, one for each range, 
ready calibrated in ohms and mfd's. for direct reading. 
Each range is fully variable, covering all intermediate values. 
New components, specially selected for accuracy. 
Instructions and diagrams for easy assembly. 
Prompt delivery. Cash with order or C.G.D. 

Post and packing, 1/6 

RADIO MAIL, 4' NOTTINGHAMET, 
Scamp with all enquiries, please. 
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pREMIERRADIO 
inca., BM. no..1s co umoi. iTO. (ST a YR: 

THIS ADDRESS. 

L'Y t.W,W De 207 EDGWARE ROAD LONDON W2 ) P 

' O \ (,` 

;The PREMIER De luxe 

1 MAGNETIC TAPE RECORDING KIT 
THE 7 VALVE AMPLIFIER HAS * Including ALL parts, Valves, Portable Cabinet, 
BEEN SPECIALLY DESIGNED FOR - ;. Bin. Londspeaker, Tape -Table, Reel of Scotch 
HIGH QUALITY REPRODUCTION Boy' Tape and Rewind Spool, and Microphone. 
Bref Specification : - The Recorder incorporates an en- 
VALVE LINE -UP : EF37A First Stage ( tire!), NEW VERSION of the famous 
65L7 Second Stage and Tone Control LANE TAPE TABLE. 
6V6 Output: 6X5 Rectifier: VT501 Brief spri ,hi atlau :- Bias and Erase Oscillator; 7193 Record 
Level Amplifier; 6U5 Magic Eye Record Made to high standards and incorporating 
Level Indicator. t features ensuring low level of Wow ' 

and " Flutter " throughout the full length 
OUTPUT :-4 Watts FREQUENCY á 

' of tape. 
RANGE :-50 c.p.a. to 9,000 o.p.s. FAST REWIND. Provision for fast re- 
CONTROLS'- Volume; Record/Playback Á`' wind and forward e 

les,. than 1 min. 
Switch; Treble Boost; Bass Boost- on/off. +eiw- e either direction. \\1N 0 AND RE 

_ WINS) \\IT HOI "r I NLACING OF 
A VISUAL MAGIC EYE Record Level --.- TAPE. INSTANTANEOUS BRAKING. 
Indicator is incorporated. - -, - 

THREE MOTORS obviating friction dire. 
The unit is housed in a superbly finished Ì "` - HIGH FIDELITY RECORD PLAYBACK 
rexfue covered portable cabinet which Il HOUR APPROX. PLATING). The 
incorporates a Compartment for the I Table is fitted with high fidelity record 
Microphone when not in use. Weight phrOaek head of new design wound to 
complete 35 Ib. Dimensions: 21111. * .. high impedance and a separate A.C. 
long 1211n. deep: 9Eln. high Erase Head. The Heads are halt -track 
This Recording Oulfi has been designed 

,., sire allowing approx. 1 hr. playing from 

for me frith M.C. -1 -Ill" SCOTCH BO 1'" ' 1: standard 1,200fí. Reel of Tape. 

Magnetic Tope. With this high quality : TAPE SPEED 71ín. sec. 
OP, a frequency of 50 ,P .S. to 9,000 For use on A.C. 200!250, 50 cycles mai. 
.p.s at tape speed of 7iin.leec. can h,' 3 e A only 

readily achieved. Additional reels of 

o 
MICROPHONE -Crystal -Specially design 

1,200fí. can he supplied at 351-. i Pb,., 15,- /'kg. C,,; toe., ed for Premierby famous manufacturer. 

To those unable to build this 

PORTABLE TAPE RECORD - 

ER we can supply it corn- 

pletely wired, tested and 

ready to plug in at 39 GNS. 
Plus I gn. pkg,!eare. 

SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW - 
AMPLIFIER KIT (including 8in. Speaker)... LI I. 0.0 plus 5,l- pkg./carr. 

AMPLIFIER (already built, wired and tested)... E14.15.0 plus 7/6 pkg./carr. 
LANE TAPE TABLE and REWIND SPOOL E16.10.0 plus 7/6 pkg. /corr. 
PORTABLE CABINET (rexine covered) E4.19.6 plus 5/- pkg./carr. 
MICROPHONE L2.19.6 plus I/. pkg./carr. 
REEL OF " SCOTCH BOY " TAPE 

( 1,200ft.) ELI 6d. pkg.,car 
As is usual in ai/ PREMIER KITS every single hero donn to the last nut and holt is 
supplied. The Chassis is punched and layon/ dieyrams awl theoretical circuits are included. 

INSTRUCTIONAL 
BOOKLET . . . 2 6 
This is credited if a complete 
kit of the Tape Recorder is 
ordered. 

When completed the PREMIER 
PORTABLE T.4 PE RECORDER 
compare; MORE than favourably o-ith 
any Whet make at double the p -ic... 

PREMIER 

ttIAL3IL 0 ra / 
MAGNETIC TAPE RECORDER 

INSTRUCTIONAL 
BOOKLET... 2 6 
7'h', :s credited T if .f cu r- 
Picts Kit ut the Tape 

Recorder is ordered 

._ '- IN KIT FORM -The Kit includes ALL parts, 
valves, cabinet, loudspeaker, Reel of " Scotch 
Boy " Tape, Rewind Spool and The NEW Lane 
Tape Table already assembled (but excluding 
Microphone). 

REVIOUSL Y 
rr Q S O 

ADVERTISED (Packing and Carriage 15 -1 

* AR Ra obese Recorders are Puny Coeeced hu Mc oven! Premier Gnat-ant, -. sana). 

COMPLETE -to those unable to build chi 
TAPE RECORDER, we offer it built, tested and 
ready to plug in, complete with " RONETTE " 
Microphone. Reel of " Scotch Boy " Tape and 
Rewind Spool. 

SPECIFICATION 
PREVIOUSLY £36 1 Q Q 

ADVERTISED (Packing, Carr. & Ins. I Gn. 

vobas -1^- mont:. Whet ..ontpon<nes. 

The NEW Microphone ... for TAPE RECORDING a' AMATEUR RADIO PUBLIC ADDRESS 

:rl:l'. leading n oafs ctni cers n( 11 iro hnms. Although giving O' + A CRYSTAL MICROPHONE made specially for Premier by one ,,, :h. ,, w p :" 
better all-round performance than most Microphones, wC arc able lu al, lii- I nit at less than half the price of any eumpar;, l,l, Microphone o 

other makes. ., 

Brief Specification t-- 
SENSITIVITY-minus: 55 d.b. relative to 1 v. /- dyne / -cins 

RESPONSE -essentially flat. from 30- 10,000 ap.e., recommended load resistance 5 megohms for flat response at PRICE 
low frequencies (2 megohme for slightly reduced base response). £2:19:6 Espe'lollo 

DIMENSIONS -overall length 51fn. Width 21in. at widest part of Ball Top, tapering to IIn. at base of housing. tecommevded 
or nee with the 

The Microphone is unaffeoted by mechanical vibrations and low frequency wind noises. An attractive black all -metal housing provides complcvo PREMIER 
screening and protection for the crystal insert. The crystal is virtually unbreakable and specially treated to minimise the effect of humidity. They MAGNETIC 
modern design of the Unit enables it to be used OS a Hand Microphone, with a Base as a Desk Microphone, or fixed to a Pedestal Floor Stand. Screw TAPE 
fitting for any standard British type Stand. RECORDER 

ALSO AVAILABLE LUSTRAPHONE Moving Coll : High Impedance ROSETTE Crystal Microphone : Incorporating the Fitter 
FROM STOCK: Stand type: 65/1218. - Hand Mike: 86/6/... Cell Insert. Binh Inpedaua. Rap type: 63fIRIS. 

Table Stands for all Ra above 17111. 
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P Cø,v, 
(Dept. W.W.) 207 EDGWARE ROAD LONDON W2 

Terms of Business : 

Cash wich order or 
C.O.D. over Si. Please 
add U- for Poet Orders 
under 301 -, 1 8 under 
40 -, unle.a otherwise 
stated. 

PREMIER MAINS TRANSFORMERS 
All primaries are tapped for 200.230 -250 v. mains 40 -10e 
cycles. All primaries are screened. All LTs are centre 
tapped. 
SP175B, 175 -0 -175, 50 mA., 4 v. n 1 a. 4 v. CoJ 

2 -3 a. 
SP25OB, 250.0 -250, 60 mA, 4 v. lai 1 -2 a, 4 v. tñ'. 

SP300A, 300-0-300, 60 mA., 6.3 v. re, 2.3 a. 5 v. 
:2a. 

SP300B, 300-0.30(1, 60 mA., 4 v. .a 2-3 a. 4 r. 
3-5 a. 4 v. (ff. 1-2 a. 

SP301A, 301)-0-300, 120 mA., 5 v. _ 2-3 a. 6.3 v- 
V 3-4 a. 

SP301B, 3110-11-3011, 120 mA.. 4 v. n 2-3 a. 4 v. Q 
2-3a.4v. '35a 

SP350A, 250-0-350, 100 mA., 5 v. '2-3 a. 6.3 v. 
2.3 a. 

SP35011, 350-0-350, 100 mA.. 4 v. m1 2-3 a. 4 v. 
lë 2-3 a. 4 v. 3.5 a. 

SP351, 350-0-330, 150 mA.. 4 v. (a) 1-2 a. 4 v. G+` 

2-3 a. 4 v. 3-6 a. 
SP352, 350-0-350 v. 150 mA., 5 v. 2-3 a. 6.3 v. 2-3 a. 

6.3 v. 2-3 a- 361- 
SP375A, 375-0-375, 250 in A., 6.3 V. 2-3 a . 

6.3 v. (a) 3-5 a. 5 v. 2.3 a. 39/6 
SP375B, 375-0-375, 230 mA., 4 v. . 2-3 a. 4 v. .á_1 

2-3 a. 4 v. (rz'1 3-6 a. 39/6 
SP501, 5110-0-500, 150 mA., 4 v r3l 2-3 a. 4 v. @ 

2-3 a. 4 v. ,d. 2--2 a. 4 v. .a, 3-5 a. 471- 
SP501A, 5110-0-500, 150 mA., 5 v. rxl 2.3 a. 6.3 v. 

-' 2-3 a. 6.3 v. 2-3 a. 501- 
SP425A, 425-0-425, 200 mA., 6.3 v. (? 2-3 a. 6.3 v. 

o' 3-5 a- 5 v. fir, 2- 5 a 8716 

251 - 

25/- 

25/- 

251- 

28/- 

281- 

29!!- 

291- 

36/- 

PREMIER VARIABLE IMPEDANCE 
"MATCHMAKER" MO.IS OUTPUT 

TRANSFORMER 
Unsigned to meet the deruend for an efficient variable 
ratio Output Transformer. 11 ratios n from 13:1 to 8011 
all centre- tapped and can be used to hatch any output 
valves either single- or push -pull. Class "A "' ABO," 
" AB2 " or " B " to any low impedance speech coil or 
combination thereof. Primary Indnetanre 60 henries 
13 watts audio 101) aA. Prix. 45!- 

WILLIAMSON IMNIPLIFIER KIT 
A complete kit of parts for the construction of the 
Latest version of this famous amplifier. complete 
with valves, output and mains transformers. 

15 Gns. 
Plus 71 pkg., ear, and ins. 

WILLIAMSON AMPLIFIER TRANS- 
FORMERS (To specification) 

The Output Transformer 3.6 ohms sec., £4/4/ -. 
The Halms Transformer PREMIER SP425A, 23/7/6. 

GARRARD ELECTRIC 'GRAM MOTOR 
BRAND NEW 

Induction motor, 100 -250 
volt. 50 cycles A.C. 
only. 78 r.p.m. The 
GARRARD Induction 
Motor is totally enclosed. 
Entirely free from radio 
frequency disturbance, magnetic hum and electrostatic. 
Variable speed. With 12in. Turntable. Price £4/19/6. 
plus packing and carriage 5/ -. 

WEYMOUTH MINIATURE I.F. TRANSFORMERS 
965 Kela, iron cored, permeability tuned, 3008 pair. 
WEYMOUTH MINIATURE COIL PACK 
Covering Med. /Long'Short wave bands. Iron cored coils. 
Dimeno.: Height, 11)n. Length 30in. Width 2lin. Spindle 
length tin. Complete with Cimuil. Price 19/6 

H.T. ELIMINATOR Ex -Govt. 
by famous manufacturer 

NEW & UNUSED input 
200/ 230 v. A.C., Output, 
120 -at 30 tnA., homed in 
strong metal boa sire loin. 
long, 71n. wide 6;ín. deep. 

37/6 
PM. 2/6 pkg. and can 

H.T. ELIMINATOR AND 
TRICKLE CHARGER KIT 

All parts to construct an eliminator to give an output 
of 120 volts at 20 mA, and 2 volts to charge an accumu- 
ator. Uses metal rectifier. £2. 

....Famous Set Manufacturer's surplus of.-- 
ELECTRIC 'GRAM UNITS 

Two -speed, 330 and 78 r.p.m. For playing Standar, 
and L.P. recordings. Complete with Tsrntabl. 
For use on 200.250 v. A.C. mains. Each unit i- 
in its original manufacturer's carton and Is full, 

guaranteed. Limit, -'l 

quantity only avail- 
able at approx. halt 
list price. 

£3 .19 . 6 
Plus 2/8 pkg.. ear. , 

ins. 

S P E C I A L O F F E R 
THE FAMOUS " CHANCERY" HIGH 
FIDELITY MICROCELL PICK-UP - 
TYPE GPX for Standard and Long Playing 

The Chancery 
Light Weight 
OP.X Pick -up 
embodies ,re- 
tain unique 

not achieving a standard of l'eniorrnance of 
possible with normal magnetic o 

r 
°Tystal pick -ups. 

The secret of the high standard of perfornaoce is 
In the use of the special unmoral' crystal cartridge 
assembly which hao an unusually wide frequency 
response. The sapphire stylus la precision ground 
and semi-permanent. With two cartridges 1 L.P. 
and 1 Standard. Price 52/6- Additional L.P. or 
Standard Cartridges ern be supplied from sleek at 
£II11 6 eark. 

PORTABLE GRAMOPHONE UNITS 
A fortunate purchase of a manufacturer's surplus 
stock enables us to offer this first grade Portable 
Cabinet made by a 

famous 

manufacturer at the 
ridiculously 

39/6 low uric. of 

Plus 2 6P. .6 P. 
Specification : Substantial 
Wooden Case. Realm 
covered, including wooden 
motor hoard, already cut 
to bake a d ramc- 
phone unit Almost 
any wake of Rfnt- 
Drivel Unit can he 
accommodated with 

Out -side dimen- 
msions: Height 
(when closed) 61n., Length: 1311n.. 
Depth Clin. Inside dimensions: Length 14lin. Depth 
12in. Clearance space under motor board: 21in. 
Clearance space from motor board to inside lid when 
closed 21 in. These Cabinets are slightly warehouse 
soiled, l.e., the nickel plated fittings being a little 
rusted and the rexine requires polishing. 

AS a special offer for limited period only the above 
Gramophone Unit, Pick -up and Cabinet, which will 
assemble into a complete Portable Electric Gramophone 
ready to plug -in to your radio or Amplifier. 
can be supplied at £8 5 0 c Ina e'- pAlie Tarr. ,e i,, .. i J 

GRAMOPHONE UNITS 
GARRARD Rim Drive 78 r.p.m.. complete 
with magnetic pick -up and tmrntable 
COLLARD :3- speed single gram. unit, com- 
plete with head for L.P. and Standard 
recordings 

£5 19.6 

£8.8.0 
Peaking and carriage on each O'Dea abaca unira 2'8. 

THE NEW BSR " MONARCH " 
AUTO -CHANGER 

This is a 3- speed automatic mixed record changer designed 
to play 1210., 10in., and 7in. recorde intermixed in any 
order. Capacity 10 recorde, operates on 100/125- 200/250 
volts 50 cis. A.C. 
New reversible dual stylus crystal pick -up has extended 
frequency range to 10,000 c.p.s. Self compensated for the 
L.P. lower frequencies with the Turnover frequency at 
the correct point. PRICE 217,117/ -, plus 5/- packing 
carriage and insurance. 

AVAILABLE ONCE AGAIN I 
A.C.R. I.C.R. TUBES 

51in. screen. 4 volt Heater. This Electrostatic Tube 
is recommended as eminently suitable for Television 
151- plus 2/6 Pkg-. Carr. and Ins. Data shed supplied. 

SUPER QUALITY TELEVISION 
MAGNIFYING LENS 

'r, snit 51n. fiin. or 71n. Tubes. Increase picture 
considerably, 251- each. 

WHITE RUBBER MASK larlün.tube 8/8 

MAINS NOISE ELIMINATOR KIT 
Two specially designed chokes with three smmoothrmg 
condensers with circuit diagrams. Cuts out all mains 
noise. Can be assembled Inside existing receiver 8/- 
complete. 

METERS 
Large stocks available, a few of which are enumeradd 
below: 

Full Scale Scale External 
Deflection Length Dimensions Movement 

in in. 
.5 A 11 21 x 21 .. R.F. Thermo .. 7/6 

.25 A 11 21 round .. R.F. Thermo .. 7/6 
1.1 21 round .. R.F. Thermo .. 7/6 
lÿ 20x21 .... R.F. Thermo .. 716 
11 211021. .. R.F. Thermo .. 7/6 
11 21 round .. MIC 8/6 
1} 21*e2.1 . . 

M!C 816 
11 21 round .. M/C 8/6 

21 round 
20x21 
31 round 
21x21 . 

round 
2102/ 
21 x 21 . 

31 round 

3A 
3.5 A 

4A 
20 A 
30 A 
40 A 
1.5 mA. .... 1/ 

5mA .... 11 
6 m . 

50 mA . . 1/ 
500 Mirro,la.. 11 

20 V n 

40 V 10 
1 m ..., 2 

M/C 
]LC 
M/C 
bI /C 
M IC 

I mA METER IN PLASTIC CASE 
The movement is 1 mA mounted in a case 
31in. square and 3iíe. high. The scale is 
2Àin. long and the dial is 21ín. diameter. 

\ There Is ample room In the case for a 
switch and multipliers. Internal Resist- 
ance 100 ohms. Price 27/6 

8/6 
l8 /6 

l8 //6 2 /6 

MOVING COIL METER 
A super quality Moving Coil Meter basic movement 2 mA 
Scale distension 21in. Overall dimensions 21in. die. 
11in. deep. Bakelite Case projecting type. At present 
scaled 1 amp. R.F. By removing thermo couple, reversing 
male and recailbmting the meter, a high grade test instru- 
ment with any range above the base F.S.O. may be built 
np Price 419. 

Type K3%25 
K:3/40 

,. K3/45 
K3/511 
K3/100 
K3/160 

RECTIFIERS 
E.H.T. Pencil Type S.T.0 

650 v. I mA. 
3.2kV. 1mA. 
3.6 kV. 1 mA. 
4 kV. 1 mA. 
8 kV. 1 In A. 

12 kv. 1 mA. 

4/7 
6/- 

8/8 
14/8 
21/6 

H.T. Type B.T.C. 
Type RM1 125 v. 60 mA. 4/6 

RM2 125 v. 101) mA. 5/- 
RM3 125 v. 125 mA. 6/- 
RM4 2511 v. 250 mA, 181 - 

L.T. Type. G.E.C. Fall Wave. 
6 v. 1 amp. 41- 

12 v. 1 amp. 8/- 

MAGNETIC RECORDING HEADS 
at approx. 50 per cent less than list price. By a famous 
manufacturer. Low impedance, twin track. Frequency 
range. 50- 10,000 c.p.s. (el Tape speed of 71ín. per sec 
Complete with circuit diagram of suggested associated 
components. Two types available : Record /Playback or 
Erase. Price 19/6 each. 

ALUMINIUM CHASSIS 18 s.w.g. 
Substantially made from Bright Aluminium, with four sides. 

70010210. 41- 
7x31021n. 319 
91x4102in. ,, 4/3 
1008021in. 0000 518 
12 x9l21in. 1f- 
1409 x 21in. .. 7/6 
10e9x3in. 71- 
120100 3in. 7/9 
14 x10 x3in. 7111 
16 x10 x3in. 8/3 
16 x 8 x 21in. 8/- 

ALUMINIUM PANELS IS s.w.g. 
706in. 1/3 7x410. 1/- 

0s x6in. 1/8 91x41n. 1/5 
I li x gin. 2/2 lox 7in. 1 /11 12 x9in. 218 12x710 2/5 
14 09in. 3/2 14x710- 

2Ì1l 91 16x0. 3/8 16x7in. 
20 o 9m. 4/8 20 x 7in. 
2.2 x gin. 5/2 22 x 7in. 4 /11 

MINIATURE TUNING CONDENSERS 
2 eang .0005 arid. with trimmers 619 

ACCUMULATORS 
By world -ferrous maker. 2 colt 10 amp 

CORRECT ASPECT WHITE 
RUBBER MASK 

For 1'!10, Round or Flat -laced Tube 

4/11 

16/11 

SORBO RUBBER MASKS 
Grey Felt tinreh new aspect ratio). . . . . . . . . .9 / 6 
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PREMIER RADS 
Cá 

(Dept. W.W.) 207 EDGWARE ROAD LONDON W2 

Terms of Busmen : 

Cash with order r 

C.O.D. over £1. Please 
add 1/- for Post Orders 
Under 10 -. 1/6 under 
40/- unless otherwl e 

stated. 

CAR BATTERIES -BRAND NEW 
6 v. 11 plate- PREMIER. Height, 61in.: Length. 7 
Iuepth, tain. Price 60 /- 

6 v. 11 plate- PREMIER. Height Olin. ; Length. Ii11.: 
Depth. filin. Price 60:- 
12 v. 9 plate- PREMIER. Height, Olin.; Length. flic.: 
ueath. tii¡in. Price 105.- 

6 v. 15 plate -THOR. Height, 71ín.; Length. lin.: Depth, 
7111. 

6 v. 40 am 
Price 75 - p.- PREMIER. Parking Light Battery. 

Priée 37'6 
6 v. 16 amp. -PREMIER. Parking light Battery. 

Prie,- 27'6 
6 v. 80 amp,- CANADIAN C.E.B. In teak ca 

s 
e. imar.m- 

te cd Brand New in original manufacturer's crate. Price 97/6 
AU prises plat 7/6 Carr. and parking. 

BATTERY CHARGERS , 

200.250 v. A.C. Will charge 6 v. or 12 v. Car 
Battery at 1 amp. Housed in strong metal casing. 
Finished in Green hammered enamel. Size: bin. 
long, 311n. wide, 31ín, high. 
Guaranteed 12 laths. The 
above unit is manufactured 
by PREMIER and does not 
contain ex -Govt. components. 
Plus 
and 

pkfi Post 39/6 
BATTERY CHARGER KITS 

All incorporate metal rectifiers. Transformers are suitable 
'or 200 /250 v. A.C. cycle mains. 
'at. No. 
'002 Charges 6 volt accumulator at 1 amp. 

Resistance supplied to charge 2 v 
accumulator £1 . 2 - 6 

'003 Charges 12 volt accumulator at 1 amp. £1 . 7 , 6 

CHARGER TRANSFORMERS 
Input 230 v. A.C. Output 12 v. at 1 amp. Completely 
shrouded. Price 9/11. 
Govt. Surplus -Ex. W.D. STEEL AERIALS 

Also ideal for fishing rada -ALL BRAND NEW 
12fí.-3 4it. sections of capper- plated steel highly flexible 
tapering lin. to lin. Brand new in container, 6/9. Parking 
and carriage 1/6. Insulated Base. 31 -. Webbing water- 
proof carrying case with shouldersling, 2/6. 

EX-U.S.A. U.H.F. AERIAL 
with untamed detector stage, consisting of V.R.92 valve 
etc. Brand new, in carton, 5 /.. 

2 STAGE QUALITY AMPLIFIER 
Complete with 10in. Energised 

LOUDSPEAKER 
4 watts output. A.C. 
1101230 mains. 

£6.19.6 
plus 5/- carriage. 

FRACTIONAL H.P. MOTOR 
A Ill v. 3 -phase A.C. motor, I /48th b.h.p by famous 
maker. Supplied complete with resistor, condenser and 
circuit diagram to convert the motor to 4 h.p. for use on 
249 v. single phase A.C. mains. Brand 
new. 25i-, plus 2/6 carriage and packing. 

MAGNETIC MARCHING 
COMPASS 

Luminous Dial, enclosed in 
black Bakelite case. Size 
lia. x 21íu. x 1iin. 

Price 18/6. 

HEADPHONES 
Balanced Armature Low Resistance 

Type I. 6/11 pair; Type 2, 8/11 pair. 
High Resistance (S. G. Brown), 4,000 ohms. 1019 Pain 

Standard Type 12/6 pair 
Lightweight High Resistance 14/6 pair. 

CRYSTAL MICROPHONE 
An entirely insulated crystal microphone which can Ice 
safely used on A.C./D.C. amplifiers. High impedance. 
No background noise, really natural tone. The ideal 
Mike for tape, wire and recording and sound projectors. 
Price 22/6. 

MOVING COIL MICROPHONE 
Low impedance. Incorporates press -to 
talk switch. Housed in strong black hakelite 

Dimensions 1 2m wide. 21ín high, 
Ii in. deep. 

Plus 1/6 post and 
packing 
A matching transformer for 
high impedance can be supplied 
at 3/6 extra. 

19/6 

MICROPHONE STAND BASE 

Heavy Moulded Black Base ntaed 
with Standard thread adaptor 
Dimensions : 71in. across, lin. deep. 
Weight ltlb. post paid 3/11. 

',BUILD A PROFESSIONAL LOOKING RADIO 
SET AT LESS THAN HALF TO -DAYS PRICE 

We can supply all ula 
parte t 

°22i 

hel 
Drum (a, di.) pa v;u, 16 

. 

Driving head, 1 6 - -.. 
Double pointer 4d. - ---- -- 
Spring 3d. 
Nylon Cord (yard) 6d. 
l lai Front Plate 2'6 
Engraved Glass In.,1. <_ -.-. 
180 -550 and roe- 
2,200 m. With Math,. 11:1111i,. n,:: waveb111.1, 
T.R.F. Coils, 180 -550, 800 -2,2110 metres. pair 
Punched chassis, 3 -valve plus rectifier T.R.P. 
Cabinet, Bakelite, in Walnut or Ivory or Wooden 
In Walnut finish 17'6 
Packing and Insurance 2 6 
SEND 1/6 FOR EASY TO FOLLOW POINT -TO- POINT 
DIAGRAMS AND CIRCUIT DIAGRAM which show. 
how VOL' can build the Receiver Illustrated above. 

THE COMPLETE KIT 
to construct a 3 -valve plus rectifier T.R.F. Receiver ter 
use on 200/250 v. A.C. mains van be snpidietl at £619/6, 
plue WO packing and carriage. 
Each Kit is complete is, every detail. nothing has to be 
made or improvised. Easy to follow, point -to -point 
diagrams are supplied- making construction very simple. 
The Dial Is illuminated, and the Receiver housed in its 
Cabinet. size 12in. lin. n 60 1. presents an attractive 
appearance. The valve -line -up i, 717A -01.F. Pentode, 

S'RI16- Detector, 
APT-1-Output, and 
Metal Rectifier. 
Waveband coverage is 
for the medium and 
long banda. Choice 
of 3 Cabinets: Bake- 
lite in Walnut or 
Ivory, or Wooden 
(Walnut finish). 
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ONLY A FEW LEFT -BUY NOW! 

FAMOUS `SUO LL' TA6 EERECEIVERT 

M. ce L. WAVEBANDS 
Valve Line -up 1237, 351.6, 
1407, 33Z4. 
Entirely transportable and 
unusually sensitive owing to 
special feo,hI,ock circuit em- 
ployed. Housed in attractive 
plastic cabinet. 
Choice of 2 Colours -Ice Blue 
or Acr,, Green. 
Carrying handle incoporated in design. For use on 200/2,0 
A.C.IIa.t/. mains. £ó . 19 . 6 Plus 5/- Pkg. /Carr. /Ins. 
Covered fully by Manufacturer's Guarantee 

I 

100,000 VALVES IN STOCK 
-Send stamp addressed envelope for free list - 

6L INDICATOR UNITS 
' omplete with VC'R97, 4 -VR91, 3 -V1154. £3/15/ - 
'Ms l'kg. and ('arr. 7/6. 

LOUDSPEAKERS - TAX FREE! 
ELAC -2iin. dia., Moving Coll, 13 ohms Imped. 15 /- 
PLESSEY -Sin. dia., Moving Coil, 3 ohms impel. 151 - 
ELAC-3i1n. dia., Moving Coil, 3 ohms imped. 15/- 
ELAC -Sin. dia., Moving Coil, 3 ohms impel... 14/6 
ROLA -filin. dia., Mains Energised, 3 ohms 

imped. (1,140 ohms field), with transformer.. 15 /- 
PLESSEY -Sin. dia. Moving Coil, 3 ohms imped. 14/6 
PLESSEY -afin. dia., Mains Energised, 3 ohms 

impel. (600 ohms field), with Pentode Trans- 
former 22/6 

PLESSEY -Rin. dia. Mains Energised, 3 ohms 
ped. (600 ohms field) 19/6 

PLESSEY -loin. dia., Moving Coil, 3 ohms 
ped. 23/6 

OOODMANS -12in. dia., Moving Coil. 16 ohms £BIS 
Plus 51- packing and carriage. 

VITAVOR- K12/211 12un. dia., Moving Coil. 13 
ohms imped. £11/11 

Plus 3/- packing and carriage. 

R3170A RECEIVER UNIT 
Brand New and Unused 

This is a 16 -valve VHF Receiver incorporating a 30 Mel, 
LF. Strip. Valve line -up: 2 -CV66, 1- VU3!I, 2 -FA5O, 
1- CV188, 1- VR137, 1 -V U134. 8 -EFI0 valves Price 
£4/2/6, plus 5/- pkg. and cary. As specified for ose as a 
beginner's receiver fn " Pract. Tele." -March '53. 

ROTARY CONVERTER POWER SUPPLY UNITS 
12 v. D.C. Input 230 v. 30 n,A Output. Completely 
smoothed. Complete with case, 1916. Pons Pkg. and Carr. 
5/.. 

IMPORTANT ANNOUNCEMENT : All prises quoted 
in our advertisements are those ru ing at the time of 
submitting advertisement copy, and are subject to 
alteration without notice. 

'A WORLD-FAMOUS Manufacturer's 
Surplus of RADIO RECEIVER CHASSIS 
7 -valve RECEIVER 

I 

Built W exacting speci- 
ficationa and incorporating 
features ensuring super- 
Wive tonal qualities and 

world -wide reception. Speci- 
fication : it watt, push -pun 
output using 2 Mazda 
Pen. 45 valves. Ample 

gative feedback is ap- 
plied over all the audio- 
amplifier. Amplifier Mazda 
Type HL411)1) gives signal 
Irefection A.V.C. and Phase Splitting. Two stages of 
I. l'. ant pli Matti on 4113 Ke/a., , ing Mazda. V P41. 
FOUR WAVEBANDS -14 M.-24 M., 24 M.-55 M., 190 M. 
-600 M., 900 M.-2,000 M. 
DIRECT AND VERNIER TI'NINt.. t. rlun, position on 
Switch. Provision for extenial I.on.i.peaker. For use 
on 200,'220 A.C. Mains. £13110'-. plus 21/- pkg. and Carr. 

1124 RECEIVER UNIT 
Range 30 to 40 Mets. Contains six new Valves, 39112, 
1 -8D2, 1 -15D2 (frequency changer). 1 -41)1, '24 ceramic 
trimmers 6 ceramic valve -holders. ti valve screening cans, 
30 resistors, 1 -WISP Pot. Meter Mira Tubular ami Block 
Condensers, Ceramic coil former, 2 Westectur SV Xti and 
1 Westectur WX4, 5 -way 4 -hank switch with long spindle, 
I.F. trausforn er,, eM. 
Brand new in ug maker's carton at 17/6. pl 3/6 pontage 
and packing. 

RI132A RECEIVER. Complete with valves £3119/6. 
Plus pkg. and cary. 111/6. 

1155 RECEIVER UNIT 
BRAND NEW 

In original case. 
complete with 10 
vales. Frequency 
range 18.5 M `Is- 
75 Kc /o. in 5 wave 
bands, £1111916. 
10 /6 packing ami 
carriage. 

POWER SUPPLY 
UNIT 

for above incorporating 
output stage. Supplies 
an output of 2511 volt. 
at 80 mA., which is ample 
for the R1155 with the 
output stage. Jones plugs for rmun +sting the Power 
Pack to the Receiver are included. The 6V6 output stage 
complete with Output Transformer and filin. speaker Is 

built into the unit. Pries £515 / -. Plus 1/- packing and 
carriage. 

As a special offer, power supply unit including 
speaker together with RI155 receiver. 
PRICE £ 16.19.6, Plus, 151- pkg. & carr. 

* We now have a,ailahle a small quantity of used 11110.5 
Receivers. We can offer these at the ridiculously sow 
price of 09/19/6, plus loi- pkg., Carr., Ins. These 
Receivers hare been reconditioned and Air Tested and 
are fully guaranteed to be in perfect working onde'. 

R1355 RECEIVER AMPLIFIER 
with 5 I.F. Stages for T.V. conversion. Contains 7 VEOI s, 
I -3U4, 1- VU120, 1 -EA50, £1/19/6 Plus, pkg. and 
carriage 10/- 

RF 25 UNITS 
Frequency covered 40 -50 Me /s (6.7.5 metres) switched 
tuning. 5 Pre -set positions complete with 3 VRoS's, £1 /5 /- 
Plus pkg. and care., 2/6. 

RF 26 UNITS 
The ideal short-wave converter for T.V. variable toning. 
contains 2 -EF54 1- VR137, £2119/6. Phis pkg. and 
care. 2/6. 
'An a special offra we ran supply the 111355 compltle with 
RF.24 or RF.25 at 59/6, or with RF.26 at 04.17.0 plus care. 

R3I36 RADAR RECEIVER UNIT 
Containing 19 valves, e -VR65. 2-627G -VR116 
:3- út179, 1 -V1154, 1 -VR137 -VR136, l -PROS. 
1 -5Z4G, the Unit incorporates an R.F. strip followed 
by an I.F. strip, £5/ 7/6. Plus. pkg. and caer., 10 / -. 

SPECIAL OFFER 
DOUBLE WOUND AUTO- TRANS- 

FORMER 250 wants. 
Input /Output Output/Input 

100 volts 110 volt. 
110 113 
200 .. 11.6 

210 ., 119 . Puce 4216 
'220 1222 Pins 2/6 Pkg. t':,,. 
230 .. 134 ., 
240 .. 146 
250 

With the two windings connected co series a vast numb: 
of voltage tappings are available 
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64 WIRELESS WORLD 

FOR HIGH- FREQUENCY 
INSULATION 

specify 

'FßEQUELEX' 
The Coupling Coil shown is supported by our " FREQUELEX " 
Ceramic Rods, and forms part of a zoo kW. Radio Transmitter. 
This is only one of many applications where Rods made to close 
limits are required. 
We specialise in the manufacture of Ceramic Rods and Tubes of 
various sections in several classes of materials over wide dimensional 
ranges. 
The principal materials are : 

I. Porcelain for general insulation. 
2. Frequelex for High Frequency insulation. 
3. Permalex and Templex for Capacitors : 

The degree of accuracy depends on the size of the Rod or Tube, but 
the standard degree of accuracy is outlined in the Inter - Service 
Component Manufacturers' Council -Panel R Specification em- 
bodied in our Catalogue of Radio Frequency Ceramics, copy of which 
will be sent on request. 
Large Rods up to 44" long and ii" square are used as supports for 
Tuning Coils, etc. 
We shall be pleased to have your enquiries for all sizes of Tubes and 
Rods. Prompt deliveries can be given for most sizes. 

idlers 
LOW LOSS CERAMICS 

BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion 

APRIL, 1953 

Photograph by 
permission of 
Me Standard 
Telephone S. 

tables Ltd. 

House 9971 (3 lines). Grams' ' Butlers. Cannon, London' 

( tr& ve !ct YOUR 
\it òwied e of )radio and T/V 

THOSE who wish to supplement their existing knowledge with a sound 

technological background and, if necessary, pass qualifying examinations 

can do so by means of I.C.S. Home Study Courses. These include RADIO 
ENGINEERING . RADIO SERVICE ENGINEERING . RADAR, 

ELEMENTARY ELECTRONICS . ADVANCED SHORT WAVE 
RADIO . RADIO TV TECHNOLOGY and training for the 

following examinations -B.I.R.E. . P.M.G. CERTIFICATES FOR 

WIRELESS OPERATORS . C. & G. TELECOMMUNICATIONS 
C. & G. RADIO SERVICING CERT. (R.T.E.B.) . C. & G. RADIO 
AMATEURS . etc., etc. 

Students are coached until successful. Fees 
ore moderate and include all books required. 

GENEROUS DISCOUNT TO H.M. FORCES 

WRITE TODAY for FREE BOOKLET describing complete 
facilities for the successful study of Ra-lio and TV technology. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 223E, International Bldgs., Kingsway, London, W.C.2 

Please send booklet on subject 

Name Age 
(BLOCK LETTERS, PLEASE, 

Address 

BL3b 

MINIATURE AND 
, SMALL TRANSFORMERS 

From /0 !<A. downwards. 
These small transformers are our speciality. 
Fine wire windings down to 50 s.w.g. . . } 
the thickness of a hair. Encapsulation in Poly- 
ester resin with or without mu -metal Can, as 

illustrated. Vacuum impregnation or Varnisl- 
Dip. With or without Clamps or - ermine 
Board. Competitive prices. Good deliveries. 
Write for Illustrated Brochure U.I. giving 
details of full standard range. Input, Intervalve 
and Output Transformers especially designed to 
meet specific requirements. 
JOHN BELL & CROYDEN, 117, High St., Oxford 

SOUND ENGINEERS TO TEEVERS - RICH THE FILM INDUSTRY 

LeeRaser 
WIPES WHOLE 
SPOOLS OF 
MAGNETIC 
TAPE 
INSTANTLY ! 

PRICE £7 . 10.0 

LEEVERS -RICH 
37, WARDOUR STREET, 

Trade 
Enquiries 
Invited. 

EQUIPMENT LTD., 
LONDO V, W.1 GER. 4502 
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SERVICE SHEETS 
The one you require en- 
closed if available in a 
dozen assorted of c 
our best choice. 

Britain's Valve 

Q -MAX 
Chassis Cutters 

and Keys 

kin., 12/4 ; ¡in., 
12/4; ¡in., 13;4; 
lin., 1 }in. and 
lain., 16 /- each; 10n. :a 
1¢in. 18/- each; 11ín., 19 9 
2, in., 31/9; 2?4in., 36 9 
lin. square, 24/3. 

WIRELESS WORLD 

Mail -Order House 
"D EMOBB ED 
VALVES" 
and 
equiv. e9re %aj 

aFSSy 
ul 

MANUAL 

2'3 

" WONDER " 
HAND TOOL 

6 TOOLS IN ONE 

10/- Plue 1 8 poet and pkg. 
(reduced from 20/ -) 

Punches, Bends and 
Shears Metal Strip. 
Rod and Angle 
Every Handy - 
man,Mechanie 
and Service 
Engineer 

needs 
ones 
1,000 
used'1 

Unique; Order TO DA Y! 
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VALVES 

Reduced 
from 
20/ -. 

SALE of Radio Cell 
Testers, 45/ -. 
PHILIPS Neon Testers, 
100 -500 v., only 4/6. 
Condenser Tester and 
Rectifier Units, 39/6. 
A.C./D.C. Neon Tester :, 
Type 400, only 11/3. 
Soldering Irons, 16/9. 
Adcola Irons, 25/6. 
Everlasting Sapphire 
Gram Needles, 3/6. 
Inspection and Garage 
Hand Lamps, 6 /6. 
Morse Buzzer Outfits, 
ex -Air Ministry, 6 / -. 
Ex -Govt. Mikes, 12/6. 
Amplion Test Meters, 
£5. 
Germanium Crystal 
Diodes w. Circuit, 3/ , 
VCR9T C.R.T. only 
20/-. 
Rod Antennas, 1f t. 
sections, dozen 2/6. 
Ex -Govt. Speaker 
Matching Transformers 
2/6. 
Hydrometers, T/6. 
Gas Blow Lights, 3/ , 
Resistor Colour Code 
Indicators, 1 /3. 
Nu- Silver Plating, 5/9. 
Handy Helper for Radio 
Troubles, 3/3. 
Lightweight H/R Head- 
phones, 14/6. 

'THE MAGIC PLATE.' 
This is a very well 
thought up piece of 
apparatus designed to 
catch the eye, and if` 
situated in the window 
of a shop will make all 
passers by stop to 
watch and try to figure 
out just how it works. 
It consists of a Chro- 
mium Plated Base, 
Glass Column, sur- 
mounting a dish -shaped 
glass plate. The action 
is that anything hung 
on the side of the plate 
revolves round it in a 
clockwise direction, and 
anything placed inside 
revolves in the opposite 
direction. Operates 
from A.C. Mains only 
150/240 volts. Com- 
plete with instructions 
and ideas on the most 
effective way to use it. 
30/ -. Reduced from 
6 guineas. 

AC/HL 14/4 
AC/HLDD 23/8 
AC044 21/6 
AC/P 1414 
AC/P4 25/1 
AC/Pen 23/- 
AC/8G 25/1 
AC/8OVM25/1 
AC/TH1 25/10 
AC/TP 25/10 
AC/YP1 52/3 
AC/VP2 22/3 
ACS/HL 1444 
AC2Pen 23/- 
ACSPen 25/1 

DD 
AC4/Pen 25/1 
AC5 Pen 23/- 
AC5Pen 25/1 

DD 
AZ1 .. 14/7 
AZ31 .. 14/7 
1136 .. 25/1 
B85 .. 25/1 
Cl .. 12/6 
CHI .. 12/6 
CBLl .. 24/4 
CBL31 T2/3 
CCH85 22/3 
CL4 .. 22/3 
CUM .. 18/1 
CY1 .. 14/7 
CY1C .. 15/1 
CY31 .. 14/7 
Dl .. 10/9 
D15 .. 10/6 
D41 .. 12/11 
D42 .. 14/4 
D43 .. 18/8 
D63 .. 12/11 
D77 .. 11/11 
D152 .. 12/11 
DAN . 25/- 
DA90.. 16/6 
DAM 16/6 
DAF91 18/8 
DCC90 35/10 
DD41.. 12/11 
DD207 15/1 
DDL4.. 12/11 
DDT .. 23/8 
DF33 .. 16/6 
DF70.. 15/- 
DF91 .. 18/6 
DF92.. 16/6 
DH83.. 17/3 
DH78.. 17/3 
DH77.. 17/3 
DH101 31/- 
DH107 17/3 
DH142 17/3 
DH147 17/3 
DH149 17/3 
DH150 17/3 
DIM.. 21/6 
DK91.. 18/8 
DK92.. 18/8 
DL33 .. 16/6 
DL35 .. 16/6 
DL63.. 17/3 
DL71 .. 15/- 
DL72 .. 15/- 
DL8E .. 17/3 
DL92 .. 16/6 
DL93 .. 21/6 
DL94 .. 16/6 
DL145 17/3 
DN41 25/1 
DN143 23/- 
DWS .. 15/1 
DW4/3501511 
DW4/50015/1 
EA50.. 10/9 
EAC91 35/10 

EAF42 20/1 111.13300 17/4 Pen4020 25/1 
E1134.. 12/6 HVR2 28,/ DD 
EB41 . 12111 IW 4/350 15/ PL33 .. 18/1 
EB91 .. 12/6 IW4/500 15/1 P38 . 27/10 
E8C3..22/11 EBC32 16/ PLUM 28/8 
EBC83 16/8 MU.. 16, PL81 .. 25/1 
EBC41 17/3 EKSS.. 21/ PL82 .. 18/8 
EBF80 21/6 ffi, 5.. 16/ P1.83 .. 25/i 
EBL1 24/4 KLL 2 231 PM2HL 12/11 
EBL21 23/- HTS . 20/ 0 PM12M 20/10 
EBL31 2213 11232.. 23/- PM22A 20/10 
EC31 .. 14/4 11T33C 23/- PM22D 20/10 
EC52.. 21/6 HT38.. 55/ PM24A 28,- 
EC91 .. 35/10 HT41.. 53/- PM24M 23/- 
ECC32 25/1 11244 25/ P95202 16/6 
ECC33 25/1 HTd1 18/ PT10.. 23/- 
ECC34 25/1 KM 18/ PT41.. 23/- 
ECC35 25/1 HTdB 25/ P%4 .. 21/6 
ECC40 26/7 HT71 18/ PE25.. 28/8 
ECC91 35/10 KT74 18, PY31 .. 15/1 
ECM.. 25/- KT76 18/ PY80 .. 17/11 
ECH21 23/- K281 25/ PY82 .. 15/1 
ECH35 22/3 HT101 35/ 0 PZ30 .. 21/6 
ECH42 231- KTW81 18l QP21 23/8 
ECL80 26/7 KTW83 18/ QP22B 23/8 
E29 .. 21/7 KTZ41 55/ QP25 .. 23/8 
EF2S .. 18/8 KTZ83 18I R2 .. 15/1 
EF38 .. 18/8 L83 .. 14/ R3 .. 15/1 
EF37A 25/1 L77 .. 14/ R10 .. 35/10 
EF39.. 18/1 LN152 26/ R12 .. 28/8 
EF40 .. 25/1 LP2 .. 12/ R14 .. 21/6 
EF41 .. 18/8 ME41. . 18/ R18 .. 2818 
EF42 .. 25/1 ME91.. 18/ 823 .. 20/10 
EF50 .. 24/4 MEd .. 14/ 8130 .. 10/6 
EF54 . 2511 MH41. 14/ 8D6 .. 12/11 
EF55 .. 25/1 MHD4C1'r23/8 SPS .. 20/10 
EF80 .. 24/4 MHD4met23/8 8P4 .. 21/7 
EF91 .. 24/4 MHL4 14/ SP4B .. '21/7 
EF92.. 18/8 MKT4 53/- SP13 .. 21/7 
EF95 .. 50/2 ML4 .. 14/ SP13C 21/7 
EKE .. 25/- MP/Pen 23/- SP41 .. 25/1 
REIS 25/10 M843.. 22/ 5P42 .. 15/1 
EL2 .. 22/3 MSP4 T21 SPd1 .. 25/1 
ELI . 22/3 518P41 211 ' 8025 .. 2818 
EL31 .. 251- MS/Pen 12/ 0 SU81 .. 28/8 
ELIO .. 18/1 MS/PenB 22/ SII2150 28/8 
EL33 .. 18/1 MU14.. 15/ SU2150A 28/8 
EL37 .. 2511 MVS/Pen 22/ T41 . 18/8 
EL38 .. 27110 MVS/PenB22/3 TDD2A 16/- 
EL41 .. 18/8 N18 .. 16/' TDD4. . 22/11 
EL42 .. 1818 N17 .. 16/ TDD13C 12/11 
EL91 .. 18/8 N19 .. 161' TH4B. . 251- 
E911 .. 18/8 .2157 .. 18/ TH210 31/7 
EM4 .. 18/8 N78 .. 18/ TH30C 25/- 
EM34. . 18/8 N142 .. 18/ TH91 231- 
EN31 .. 25/1 N145 .. 18/ TH233 23/- 
EY51 .. 2818 19147 .. 18/ TH2321 25/10 
EY91 .. 15/1 N148 .. 18/ TP22 .. 25/1 
EZ35 .. 14/7 N150 .. 18/8 TP23 .. 25/1 
EZ40 .. 15/1 N152 .. 25/1 TP25 .. 21/6 
EZ41 .. 15/1 OMl .. 15/1 TP2680 25/10 
FeO .. 25/1 0314 .. 17/3 1710 .. 15/1 
FC9A.. 25/1 OM6B 25/1 II14 .. 15/1 
FC4 . 25110 01110 U16 28/8 
FC13 .. 25/10 OZ4 .. 17/5 U18/20 21/6 
FC13C 25/10 OZ4A.. 17/5 
FW4/50021/6 P2 .. 1414 
FW4/800 21/6 P41 .. 14/4 
GDT4B 28/8 P81 .. 14/4 
GT1C .. 25/- P220 . 20/10 
0232.. 21/6 Pen 4DD 25/1 
H30 .. 28/8 Pen 4VA 23/- 
H83 .. 14/4 Pen25 16/6 
HD24. . 16/6 Pen44 25/1 
HL2 . 12/11 Pen45 2:1,- 
HL2/K 11/11 Pen45DD231- 
HL13.. 13/11 Pen48 5/1 

Pen220 20/10 
Pen220A 20 10 
Pen383 18/8 
Pen428 15/10 
Pen45 DD 23/- 
PenA4 23/- 
PenB4 2a/1 

HL13C 14/4 
HLE1DD 16/6 
HLS3.. 12/11 
HLE3DD 16/6 
HL41.. 14/4 
HL41DD 17/3 
HL48DD 17/:1 

U24 
U25 

1733 
IIS5 
U37 

1752 
1770 
II76 
II79 
1781 
US2 

II147 .. 15/1 Z83 .. 18/8 6F6 .. 18/1 10P13 18/8 
U149 .. 1511 Z88 .. 32/3 BF80 .. 18/1 10P14 18/B 
U150 .. 13,11 Z77 .. 25/1 BF70.. 25/- 11D3 .. 23/8 
II151 .. 28/8 Z142 .. 15/1 6F11 .. 18/8 11D5 .. 13/8 
17152 .. 17/11 Z150 .. 25/1 8F12 .. 25/1 12A8G 18/1 
17201 .. 15/1 2155 .. 15/1 8F13 .. 2511 19AH8 23/- 
17281 .. 15/1 ZD17 . . 18/8 BF14 .. 25/1 18A16 16/8 
IIEBE .. 17/11 ZD152 21/6 0'15 .. 18/8 12AT7 24/4 
II403.. 15/1 1A50T 18/- 6F33 .. 17/6 12AU8 25/1 
U404 . . 15/1 101 .. 18/8 8050 .. 18/8 12AII7 25/1 
II801 .. 25/1 1C5G .. 16/- 808G .. 18/1 12A%7 25/1 
U4020 15/1 1D5 .. 15/1 8H6 .. 11/10 1EBA8 18/1 
UP. P42 20/1 1126 .. 15/1 6H80 11/10 128E6 22/3 
171341 12/11 1F3 .. 16/6 BHBGT 11/10 120802 20/2 
UHC41 17/3 IFD9 . 18/8 6J5 . 13/11 12H8 . 12/6 
DúFeO 21/6 11,4 .. 16/- 6J5112 13/11 12,1502 13/11 
IIBL21 231- 1LA6 .. 18/1 617 .. 18/1 18J7áT 18/1 
IICH21 23/- 1LD5.. 17/5 6770 .. 18/1 18X7GT 18/1 
IICH42 23/- ILNS.. 18/- MGT 18/1 12118.. 22/3 
UF41 .. 18/8 135G .. 16/- 811602 18/1 12KSáT 22/3 
U34E .. 25/1 1P10 .. 16/6 BK702 18/1 12Q7GT 1618 
UL41 . . 18/8 1P11 .. 16/6 8118G 2213 18SC7. . 24/4 
171,44 . . 28/8 1115 .. 18/1 BKSGT 22/3 12807 18/1 
UL46 .. 25/1 184 .. 16/- 81125 .. 15/1 12BH7 18/1 
IIM34. . 18/8 185 .. 18/1 6L8 .. 2511 1ESJ70T 18/1 
U81C.. 15/1 1T4 .. 18/- BLBG .. 24/4 1281,702 24/4 
URIC .. 15/1 1175 .. 18/8 8L70 .. 22/3 128117 16/8 
DUS 15/1 2D4A 12/11 8L18 .. 17/3 13SPA 22/3 
II176 .. 15/1 SP .. 21/8 85,19 .. 15/1 13VPA 22/3 
IIU7 .. 15/1 SA4 .. 20/10 6LD20 17/3 14B6 .. 17/3 
17178 .. 21/8 SDB .. 16/- 8511 . 18/8 14117.. 18/8 
11179 .. 15/1 3Q4 .. 16/6 8N7GT 10/10 14R7 .. 21/6 
II21N.. 15/1 SQSGT 16/- BP25 .. 18/8 1487 .. 23/- 
IIY41 15/1 364 .. 16/- 026 .. 18/8 15D2 .. 25/10 
V914 .. 12/11 3V4 .. 15/- 028 .. 2511 19 18/1 
VMP4G 22/3 4D1 .. 14/4 8Q7G . 16/8 19BO8G 25/1 
VP2B 161- 4THA 25/10 6Q7GT 16/8 EOM .. 12/11 
vP4 .. 2117 4TPB 25/1 8E7 .. 16/8 SODS .. 25/10 
VP4A 21/7 4TSA .. 28/8 6R7G 1618 20F2 .. 25/1 
VP4B 21/7 4TSP .. 25/1 8807 .. 18/1 SOLI .. 25/1 
VP13A 22/3 41CP .. 21/6 63H7.. 18/1 SOPl .. 2511 
VP23 .. 16/6 5174G 20/10 6SK7 .. 18/1 25/180 18/1 
VP41 22/3 5V40.. 14/7 88K7GT 18,11 S5LBGT 18/1 
VP133 22/3 5%40 20/10 681,701 24/4 2524G 14/7 
VP1322 22/3 .513G .. 14/7 8SN7GT 24/4 278II .. 21/6 
W17 .. 16/6 52302 14/7 88Q7 . 16/8 35A5.. 18/1 
W21 .. 20/10 5140 .. 14/7 8SQ7GT 16/8 
W42 . 22/3 5Z3G .. 20/10 BITS .. 18/9 
W81M 18/8 5Z4 .. 14/7 8U4GT 23/- 
W78 .. 18/8 5Z4G .. 14/7 617513 18/1 
W77 .. 18/8 6A8 .. 2414 817711 18/1 
W91 .. 2017 BA7 22111 8V6 . . 1811 
W101.. 32/3 SABG 22/3 BVBG .. 18/1 
W107.. 1818 ASGT 22/3 BVBGT 18/1 
W142. . 18/8 6AB7 18/1 6X4 .. 14/7 4151P6 25/10 
W143.. 18/8 BARS '16/7 8%5G 14;7 41MPT 2511 
W145.. 18/8 6AG80 1818 B%5GT 11 7 41MTL 14/4 
W147.. 19/8 BALS .. 12/6 7A3 .. 41MT3 28/8 
W148. . 18/9 8AM5.. 18/8 7A7 .. I^ 41MXP 2116 
W149.. 18/8 BAMB.. 25/1 7B6 .. 17 3 413TH 25110 
W150.. 18/e BAQS .. 18/1 7117 .. 19 I 42 10/10 
WD142 20/1 BATS .. 16/8 7C5 .. 14/7 42M2 Pen 23/- 
WD150 20/1 BAUB 25/1 708 .. 1/:3 4EMPT 25/1 
%17 .. 18/8 884G .. 20/10 7C7 .. 18/8 4202 23/- 
%18 .. 18,18 6B8G .. 20/10 7D3 . 23/- 480T/DD 25/1 

. 2818 %41 Clear 25/106B9GT 20/10 7D5 . 23/- 423PT 2511 

.. '28/8 X41 met 25/10 BBAB 18/1 7D8 .. 23,- 43 . 21/7 

.. 28/8 %41C .. 28/8 611E8 .. 21/3 7D8 .. 23;- 481II .. 15/1 

.. 15/1 %61M.. 23/- BBGBG 25/1 7H7 .. 18/1. 45117 .. 21/6 

. 28/8 %63 .. 23/- 6BR7 2511 7X7 .. 17/3 5005 .. 22/3 
28/8 X85 .. 23/- 6BW6 18/8 7Q7 .. 1117 50L8G 18/1 

.. 28/8 %76M.. 23/- 604 .. 13/11787 .. 18/9 50L6GT 18/1 

.. 15/1 X78 .. 23/- BC50.. 13111787 .. 23/- SEKII.. 1511 

. 21/6 X79 .. 2:31- 6C5GT 1:3/117Y4 .. 15:1 531611.. 21/6 

.. 15/1 %81M.. 32/3 808 .. 20/10 8D2 .. 223 54K17.. 21/6 

.. 15/1 1t101 .. 35110 8C9 . 23/- SD3 .. 25 i 61BT .. 25/1 

.. 1511 %109.. 23/- BC10 . 23/- 9D2 .. _',s ore4niv.Pleasc 

. 23/8 X142 .. 23/- 8031 9D8 .. IB't add 1!- postage 
. 21/6 X143 .. 23/- 80D60 1001 .. 23; - U.K.). Types 

II101 .. 23,8 X145 . 23/- 6D1 I lOD1 . I2'11 and prices sub- 
U107 .. 15/1 %147 .. 231- ODE .. 1" II loFl .. _a 1 ject to stock. 
U142 .. 15/1 %148 .. 23/- BD3 . YI lOF3 .. - I C.O.D. or II143.. 15/1 %150.. 53/- 8D6 Iii 10F9 s 
II145 .. 15/1 221 .. 10/10 132.1 10LD1 17/:; 

35L8GT 18/1 
35W4.. 14/7 
3553 .. 14/7 
35Z4GT 14/7 
408UA 15/1 
41 22/3 
41MHL 14/4 
41MP 21/6 

TAYLOR meters on 
EASY TERMS up to 
10 months and very 
near Cash Price. 
71A (1,000 o.p.v.). 
812/10. 
77A (20,000 o.p.v 

88A (20,000 o.p.v., 
821/10/ -. 
110C Bridge Testrr. 
814. 
120A Universal, 89. 

AVO METERS 
AVO No. 7, 819/10/ , 
Signal Generator, £30. 
Electronic Test Mete, . 

840. 
Valve Characteristic 
Meter, £60. 

RECORDING TAPE 
" Scotch Boy " : 

300(1., Gin. 
spool... 81 1 0 

¡in. x 1,200ft., Tin. 
spool... 81 16 0 

Emitape : 
H60 /6 (H /C), 600ft. 

£1 1 0 
H60/12 (H /C),1200ft. 

81 15 0 
H65/12 (L/C),. 

1,200ft. 81 16 0 
G.E.C. "tape. 1200 
high or low coercity 

£1 10 0 
EMPTY SPOOLS : 

Sin. Tapereels 3 3 
Tin. Tapereels 4 3 

TAPEMASTER 
RECORDING 

COMPONENTS 
Suitable for use with 
either Hartley or Cul- 
pitts Circuits. 
JUNIOR MODEL 
Play /Record Imp., 
:3,000 ohm at 1 kc. 

£1 19 6 

Erase £1 19 6 

SENIOR MODEL 
Play /Record Imp., 
5,500 ohm at 1 kc. 

82 5 0 
Erase £2 6 0 
Oscillator Coil in can 

10 6 
Oscillator I /nit, incl. 
Coil and 6VG6T val. 

82 6 0 

TAPE RECORDER 
MOTORS 
Collaro Clock or anti - 

clock 81 18 6 
B.S.R. Type F.P.10 

81 18 0 
Type S.R.1 

£1 12 0 

AMERICAN TAY. r 
Electric Engravers 

1,r Metals, Plastics, Glass. 
Fits any A.C. plug. Powerful. 
Guaranteed. 

Electric 

ENGRAVER 
For all metals, 
plastics, etc. 
Plugs into A.C. 
light socket. 
Prayerful. 

Post i 

15'- 

8. 

RAD 

E xIP O R1T 
To all parts of the Common- 
wealth and beyond - safely 
packed (no C.O.D.) and Free 

of Tax. 

HOME BROADCASTER 
Connects to radio or grans. 
Talk over your own radio, 
room to room. 
Easy to fix. Two 
mikes make 2- 
station house 
phone in your 
own home. 
Order to -day. 

12/6 
post 1/6. 

10 

246. HIGH SL. HARILSOR iña 

AMERICAN 
type British 
made A.C. 

mo' 
Electric rustpIve in 

Paint 
and e.i,r man 

Sprayer a brush and 

a: 
twice . l 

Post n/- 

(Kindly mark envelope W.W. 4) 
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TELCON MULTICORE 

M. R. SUPPLIES, Ltd. 

AIRCRAFT 

CABLES 4 
for electronic and radio engineering 

Whilst Telcon Multicore Cables are designed primarily for 

aircraft wiring, they are also eminently suitable for the 

varying needs of the electronic and radio engineer. 

Available in a range of from 2 to 25 cores, with alternative 
finishes, Telcon Multicore Cables are colour -coded for 

easy reference. Fully illustrated and detailed publication, 
ref MC /1, is available free on request. TES 

Immediate delivery, safely packed, of the following brand new (or otherwise perfect, 
material. Satisfaction seamed. All prices nett. 
VENNER TIME SWITCHES, with 8 -day spring- driven movement, providing for one 
on -off sequence per 24 hours, in ironclad housing, less key (ordinary square clock 
type suits). These are second hand but in perfect order. Very limited quantity 
at 45/- each (despatch 21 -1. 

IINISELECTORS, new or as new, 24 volt. 6 -way, full wipers, 27/6 (des. 1 / -) 
STUD -TAP SELECTOR SWITCHES. (l'ainton) Precision made units, with two 
banks of 50 studs (2- pole). In 3j in. square mount, brand new, 14113 (des. 9d.) 
A.C. MAINS RELAYS. Very useful miniature type, approx. 21n.:. lin. a 11in., 
with 230 v. A.C. coil and 2 -pole 5 -amp. " make -' switching, 1816. Also new Londex 
type LF, 110 c. A.C. coil, 3 -pole 4 amp. " nake" switching, 19!8. We have a 
Large range of Londex Relays- please send enquiries. 
ELECTROMAGNETIC COUNTERS, operating from 20/24 v. D.C. or 40/50 v. A.C. 
Each unit contains two separately energised counters, each counting up to 9999 
and one or both can be used at sane time. Manual re-set. Can be used for high - 
speeri counting. In cylindrical housing, 510. high, with 3in. window (for panel 
mount 34in. hole required). New and perfect, 37/8 (des. 1/6). 
GEAR BOXES. Fine new job, gear ratio 3/1 up or down, with three substantial 
shafts giving two take -offs when stepping up, both 3/1. Transmission up to 1 /3rd 
H.P. In steel mount 7tin. high, tin. wide, with four mounting feet. E3115/- 
(des. 2/6). GEARED MOTORS (Klaxon), with 220/240 v. A.C. Induction Motor, 
prime power 1110th H.P., final torque at 233 r.p.m., 10.2 lla'in. Reversible. Overall 
length loin., dta. 3tiu., £5/1718 (dea. 2/6). Also UNIVERSAL A.C./D.C. GEARED 
MOTORS. new, 220/240 v. Reversible and capable of speed control by external variable 
resistance. Average overall length .Yin. Pour models from stock. Final speed 
(A) 100 r.p.m. (B) 50 r.p.m., either £5/17/6 tales. 2/6). (C) 10 r.p.m., (D) 1 r.p.m. 
double reduction --- either £6118/8 (dee. 2/61. 
RIFE CAP LAMPS, with 2 -cell Nife nickel -alkali cell gin. F 4in. r, lain., with safety 
lamp, with switch, fitted 2- filament lamp. New. with all headgear and battery 
walst- ,trap, complete outfit charged, ready for use, 32/8 (des. 2/ -). Note to con - 
tractors -we have about 1,000 of these in perfect condition. 
FOOD MIXERS. New 6 -pint model, fitted Klaxon Geared Motor, 220 /240 v. 50 c. 
1 ph. We are able to offer a few of these, in new condition, at about one -third of 
current price. This model stands about 201,,. high, with heavy gauge aluminilm, 
bowl and stand. Apart from food mixing we offer them as being suitable for use 
in factories auf laboratories for viscous and granular mixing. The limited quantity 
as £1211716 each, (despatch U.K. mainland. 7/6). 
HEATING ELEMENTS, ring type, 41in. diameter. with two terminals. 231! volts, 
500 watts, suitable for processing, hot plates, glue -pots, etc., 5/8 (des. 9d.). SMALL 
BLOWER ASSEMBLIES (for attaching to 0a-n moor) with 13-vane impeller, housing 
approx. 31ín. -e 4in., 3/8 each, 40.'- doz., caer. paid. 
STUART CENTRIFUGAL PUMPS. All modela from stook ! Motor /Pump units, 
230/250 v- A.C., No. 10 (120 g.p.h.), £7/101 -. No. 12 (600 g.p.h.), £10 (dea. either 
216). Other models from £31216 (lem motor). List on request. 
SANGAMO SYNCHRONOUS TIMING DEVICES (200/250 v. 50 c.). Time Switches. 
Up to three on -off operations per 24 hours, capacity 20 amps. Pitted day -omitting 
device (use optional), Model S/C, £51816. Also up to three on -off operations per 
hour, cap. 20 amps., Model S /H, £518/6. Also Running Time Meter Indicating up 
to 9999 hours with digit window, continuously indicating every six minutes, Model 
S/HT, £5/5/-. Also Short Interval Process Timers -details on request. (Des. any 
one 1/8). All frcm stock. 
Details on request: Philips. Variable Transformers, C.E.C. Crystal Calibrators, 
British Physical Laboratories Measuring Instruments. 

M. R. SUPPLIES Ltd., 68, New Oxford Street, London, W.C.1 

Telephone : MUSeum 2958 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD 

Head Office: 22 Old Broad Street, London, E.C.2 Tel: LONdon Wall 7104 

Enquiries to: Telcon Works, Greenwich, S.E.I0 Tel: GREenwich 3291 

A MINIATURE MA4'NETIC 
LICiHTWEIÇHT rARPHONE 

The new Amplivox E.4 Earphone 
has been primarily developed for 
use with office dictating machines, 
industrial equipments and hearing 
aids where a highly sensitive, 
lightweight, miniature receiver 
is needed. 
Available in D.C. resistances 
2 -2000 ohms ; frequency 100- 
4000 c.p.s.; diameter .835 ": 
depth .420 "; weight I. oz. 

AM PLI VOX LT D. 
2 Bentinck Street, London, W.I 

THE 

KEYSWITCH CO. 
Also Suppliers of 

UNISELECTORS - RELAYS 
P.O. EQUIPMENT - PLUGS - SOCKETS 

SEND ALL YOUR ENQUIRIES TO 
191 KENSAL ROAD, LONDON, W.IO 

LAD. 0666 
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A compact through- 
supergroup filter 
DESIGNED FOR QUANTITY PRODUCTION 

.r 
THE Mullard Through -Supergroup Filter, GTF.100, is .' designed for manufacture by normal quantity production 
methods. Conventional condensers and coi Is with Ferroxcube 
cores are used throughout. As a result, it is available at a 

comparatively low price. The necessary amplifiers have been 
incorporated in the design, so that the Filter is complete on a 

single 19 -inch panel which is only 12, inches high. 

In both design and performance the GTF.100 
fully meets the rigorous specifications necessary 
for filters that must separate supergroups in the 
frequency allocation standardised by theC.C.I.F, 

Complete details of the Mullard Through - 
Supergroup Filter are available on request. 

67 

, . HCt Eup.EREQ 
a 

. Mullard 
- 

Mullard Ltd., Equipment Division, Century House, Shaftesbury Avenue, London, W.C.2 
(M14C3) 
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PHILIPS 

Aid 

WIRELESS WORLD 

GM6005 -a sensitive mains operated 

valve voltmeter for the measurement 

of voltages in the range 20 c/s to 1 Mc /s 

Features :- 

APRI., 1953 

I. 0 -IO mV -0 -300 V F.S.D. in IO ranges. 4. Input Impedance 
2. Covers the frequency range 20 c/s to I Mc /s IO mV to I V at 20 Kcs= I.5 M.ohm, 
3. Overall accuracy error < 5% 3 V to 300 V at 20 Kcs= I.9 M.ohm, 

Specially recommended for A.F. work and vibration investigations. 

INDUSTRIAL X -RAY EQUIPMENT ELECTRONIC APPARATUS 

LAMPS AND LIGHTING EQUIPMENT ARC AND RESISTANCE 

WELDING PLANT AND ELECTRODES MAGNETIC FILTERS \- 
BATTERY CHARGERS AND RECTIFIERS H.F. HEATING 

GENERATORS RADIO AND TELEVISION RECEIVERS 

CCIDOEI3 

<15 pf 
< 6 pf 

PHILIPS ELECTRICAL LTD. 
INDUSTRIAL DEPARTMENT 

CENTURY HOUSE SHAFTESBURY AVENUE LONDON W.C.2 
Pi28S) 

Air cooled, compound filled and oil immersed 
transformers for every requirement. 

Further examples from our ranges manu- 

factured to the most stringent specifications. 

We offer you our experience and knowledge to 

meet your own high standards, utilising 
conventional design or 'C' core types. 

WILLESDEN TRANSFORMER CO. LTD. 
Rear of 21, CHURCH LANE, N.W.10. 

Tel. l ic.: NH-le:den 2733 -7093 

DIRECT T/V REPLACEMENTS (REG.) 
Prop. A. Rose. 

134 -6, LEWISHAM WAY, NEW CROSS, S.E.I4 
TIDEWAY 3696 -2330. 

We now have the most complete spare part service for Television 
receivers in England. 

Please send S.A.E. for our supplement of a hundred new items or 
9d. for our T.V. Spares Manual and Supplement. 

Emergency arrangements have been made for the supply of television 
replacements for the Coronation. 

SPECIAL OFFER :-Speaker output transformers for Radio and 
Televi. ion. Primary 14,000 ohms to match 3 ohm speaker, price 5/6 ea. 

"RADIO ENGINEERS SERVICING MANUAL" Over 700 
pages of service sheets covering over 32 different makes. Price 43/6. 

POLYTHENE. - 
H. F. EQUIPMENT 

(AMBYTHENE BRAND) 

COIL FORMERS 
CHOKES 
STAND-OFFS 
F EED -THROUGH S 

Send for particulars and Samples 

AMPLEX APPLIANCES (KENT) LTD. 
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT. 

(RAVensbourne 5531) 

All export enquiries to 

ANTEX LTD., 3, TOWER HILL, LONDON, E.C.3. 
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À FISHING ENTSI 
SE INSTRUM with 

Instruments are 
fitted to the SIMRAD Echo Sounding 
electronic gear manufactured by 
Simonsen Radio A.S., Oslo. This 
highly sensitive apparatus is used 
by the Norwegian fishing fleet to 
locate shoals of fish. 

When the fishermen have hauled 
their nets or seines, and secured a 

good catch, they call the fish whole- 
saler on their SIMRAD Radio Tele- 
phone, which is also fitted with a 

SIFAM Instrument. 

The particular instrument used for this 
purpose is the SIFAM Type M.20. Details 
of this and other Sifam Instruments will be 

furnished on application. 
Write for Catalogue No. S.11. 

SIFAM ELECTRICAL INSTRUMENT CO. LTD. 

Phone: Torquay 4547/8. LEIGH COURT, TORQUAY, DEVON 

69 

aial/Vg("av 
THE PORTABLE 

RECORDER - Type TU7B 
incorporating 

TRUVOX TAPE UNIT 

44 GNS 

with microphone, tape and spool 

3 HEAVY -DUTY 
phone motors. 

2 SPEEDS -74in. per sec. and 31in. per sec. giving, 
with twin track, two hours' playing time from 
1,200ft. spool of tape. 

PUSH BUTTON CONTROL -for ease and 
certainty in use. 

NO TAPE HANDLING for fast forward wind and 
rewind. 

ELECTRIC BRAKING, new patent system. 
TWO INPUTS, fram microphone, all types of 

gramophone pick -up, and radio. 
HIGH QUALITY AMPLIFIER system, using six 

standard valves. 

MAGIC EYE RECORD LEVEL INDICATOR. 
8in. HIGH -FLUX P.M. SPEAKER. 

MOTORS ... NOT gramo- 

TRUVOX TAPE UNIT 
This popular precision -made unit can be 
supplied separately at L23;2/ -, plus I0 /- 
carriage and packing. 

MAGNETIC TAPE 
Scotch Boy MCI -III : 1,200ft., 35/- ; 600ft., 
21/- ; 300ft., 1213. Spare 7in. spools, 4/3. 
Ferrovoice, the new kraft -based medium 
coercivity tape : 1,200ft., 22,6. Spare 7in. 
spools, 4/6. 

GARLAND BROS. LIMITED 
CHESHAM HOUSE DEPTFORD BROADWAY, 
LONDON, S.E.8. Telephone: TIDEWAY 4412/3 

5 OBELISK PARADE, LEWISHAM, S.E.13. Telephone: LEE Green 4033 
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rf 

, .. a beautifully styled three -speed 
gramophone. Complete with ingen- 
ious automatic stop and light- weight 
high -fidelity turnover type crystal 
pick -up fitted with two permanent 
sapphire styli. 

A masterpiece in design and technical excellence -a three - 
speed automatic record changer designed to play 12in., 
10ín. and the increasingly popular lin. records intermixed 
in any order. The " Monarch " combines ease and 
simplicity of operation with the high standard of reproduc- 
tion and performance demanded by the most discriminating 
listener. 

Note these 7 star features. * Exclusive new " Magidisk " selector automatically 
selects and plays 7in., 10in, and 12ín. records, intermixed, 
at 333, 45 or 78 r.p.m. Capacity 10 records. * Pick -up automatically returned to rest position and 
motor switched off after last record. * New reversible dual stylus crystal pick -up has extended 
frequency range to 10,000 c.p.s. Self- compensated for the 
L.P. lower frequencies with the Turnover frequency at the 
correct point. * Remarkably compact design makes it an ideal unit for 
the radiogram /TV combination console. * Simplicity of design guarantees long life 
and trouble -free operation. * Beautiful styling and finish that will 
harmonise with any cabinet design. * Operates on 100/125- 200/250 volts, 
50 cycles A.C. Models also available for 
60 cycles A.C. 

Birmingham Sound Reproducers Ltd., Old Hill, Stan's. England. Grams: 'Electronic Old Hill, Cradlley Heath.' 
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o 
VALVES, 'TUBES E CIRCUITS 
4. "FLYWHEEL" SYNCHRONISATION OF TELEVISION LINE TIMEBASES 

The problem of ensuring good line synchronism in the presence of large noise pulses has received more attention 
in the design of receivers for the negative modulation systems used in the U.S.A. and on the Continent of Europe 
than in the design of receivers for the British system which employs positive modulation. Nevertheless, a low 
signal -to -noise ratio in fringe areas in Great Britain also causes poor synchronism when direct synchronising 
of the line timebase is adopted. This is due, of course, to the timebase being triggered by noise pulses which 
occur just before the synchronising pulse. 
One method of preventing this is to control the frequency of the timebase oscillator by a direct potential which 
varies with the tendency of the oscillator frequency to drift. The variation of the control potential is obtained 
by comparing the relative phase of the synchronising pulses with that of the flyback pulse from the timebase 
oscillator, and this is done by a so- called coincidence detector. 
A typical circuit is shown in Fig. 1, and its operation is as follows: 
The synchronising pulse input, of approximately 100 volts peak -to -peak, is differentiated and applied to the 
grid of the triode VI. The grid is so biased that only the negative portions of the differentiated synchronising 
pulses are amplified by the triode. The pulses appearing at the triode anode then have a leading edge correspond- 
ing to the leading edge of the synchronising pulses, but are of shorter duration than the synchronising pulses. 
The pentode V2 is employed as the coincidence detector. The pulses appearing at the anode of Vi are applied 
to the screen grid of V2, and a series of pulses which correspond to the flyback period of the line timebase 
oscillator are applied to the control grid. The mean anode current of V2 will thus vary with the phase difference 
between these two sets of pulses, that is to say with the degree of coincidence between them, as illustrated in 
Fig. 2. The voltage at the anode of V2 will vary accordingly. 
V3 and V4 operate as a multivibrator in 
the conventional manner and constitute 
the line timebase oscillator, the grid resistor 
of V3 being returned to the anode of the 
coincidence detector V2. A positive -going 
pulse corresponding to the line flyback 
pulse appears at the anode of V4, and it is 
this pulse which is applied to the grid of 
the coincidence detector as previously men- 
tioned. The drive to the line output valve 
is taken from the anode of V3, being suit- 
ably shaped by R1 and CI. 
The tuned circuit Li, C2 in the anode circuit 
of V4 is tuned to the line timebase frequency, 
and is inserted to improve the long -term 
stability of the oscillator. 
The cycle of operation of this system is: 

(1) Line oscillator frequency falls 
(2) Line scanning time increases 
(3) Line flyback pulse is delayed 
(4) Degree of coincidence between flyback pulse and 

synchronising pulse at the coincidence detector 
is reduced 

(5) Anode current of coincidence detector falls 
(6) Anode voltage of coincidence rises 
(7) Line scanning time falls 
(8) Line oscillator frequency rises 

For an initial rise in line oscillator frequency, the converse of the above stages occurs. 
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Fig. I- Typical " Flywheel " Synchronising Circuit. 

SYNCHRONISING PULSE. 

LINE FLYBACK PULSE. 

PENTODE ANODE 
CURRENT, 

Fig. 2- Positive -going synchronising pulse and line flyback pulse 
applied simultaneously to the coincidence detector. 

Reprints of this advertisement together with additional data may be obtained free of charge from the address below. 

MULLARG LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2. 

MVM 225 
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Looking y t-1l: end in Television 

THE most fervent advocate of our present tele- 
vision system would hardly claim that it should 
be retained for ever. Sooner or later, there will 
be a demand for something better - higher definition, 
colour, three- dimensional or perhaps a combination 
of these qualities. Depending on the plans we make 
now, the transition to a new system will be either 
easy or difficult. 

In the midst of the present uncertainties, when 
the television picture is clouded by party- political 
acerbity, those responsible for development may be 
forgiven if their thoughts tend to be deflected from 
the long -term view to matters of the moment. 

Of course, it may be argued that the only prac- 
ticable way of making a change is to ensure that the 
new and improved system shall be "compatible" 
with the old. That is to say, receivers already installed 
shall be usable with the improved system, though 
they may derive no benefit from the improvement. 
If we allow all the available television channels to 
be filled by transmissions operating on the present 
standards, there will be no choice; compatibility will 
be a necessity, and posterity must look after itself. 

The other -perhaps less realistic -way of making 
a change is to introduce new and improved (but 
incompatible) standards as a parallel de luxe service 
for those who are willing to buy new receivers. In 
the course of time, when most of the old receivers 
are worn out, this service would become the national 
standard, and the original stations would either be 
converted to it, or, perhaps to system No. 3, some- 
thing still more refined and highly developed than 
system No. 2. All this implies, of course, the avail- 
ability of at least one spare set of channels providing 
virtually national coverage at the time when the first 
change of standards is made. 

So far as can be foreseen at present, compatibility 
must imply compromise and the need for tolerating 
something short of the best. From the technical 
point of view, everything is against compatibility as 
a principle of development, but everything is in its 
favour as a matter of economics. 

These thoughts are provoked by the recent 
appointment of a technical sub -committee to the 

WIRELESS WORLD, APRIL 1953 

VOL. LIX No. 4 

Television Advisory Committee. The task of that 
body is not only to advise the Government on the 
highly controversial issue of competitive television 
services, but also on the general development of the 
art. So far as the long -term view is concerned, the 
technical advisers seem to us to have one fundamental 
decision to make. Will the problems of the future be 
solved by compatibility, or should the door be left 
open for the introduction of some radically new 
system that may be inherently incompatible with 
existing practice? 

Unjust Tax 
AT this time of the year, when the Budget is being 
prepared, it is customary for those with specialist 
interests to beg the Chancellor of the Exchequer to 
lighten their own particular burdens. We will resist 
the temptation to plead for remission of the very 
heavy purchase tax carried by broadcast receivers and 
valves, but feel impelled to draw attention to the 
recently introduced impost on loudspeakers. This 
measure, imposed with the idea of bringing the 
broadcast relay companies into the taxation net in 
company with makers of receivers for direct radio 
reception, seems to have worked most unfairly and 
with harmful results in many directions. 

When the tax was introduced last August, we stig- 
matized it as a drag on progress. There is no link in 
the chain of sound reproduction that is more suscep- 
tible to development than the loudspeaker, and the 
imposition of tax has lessened the incentive towards 
improvement. We now understand there has been 
a sharp fall in the sales of those types liable to tax. 

The position of those installing equipment for 
public address seems to be particularly unfortunate 
and also anomalous. Some firms escape the tax 
altogether, while others have to pay. In particular, 
there is a tendency to penalize low -level sound rein- 
forcement systems of the most up-to -date kind that 
employ a large number of small cone speakers. Then 
there is considerable difficulty in deciding precisely 
what type of reproducer comes within the scheme. 

147 

www.americanradiohistory.com

www.americanradiohistory.com


Television "Booster" Stations 
Filling the Gaps in the B.B.C. Coverage 

IN any scheme of nation -wide television coverage 
based on a chain of high -power transmitters, 
there will inevitably be appreciable areas in which 
the received signal is either unsatisfactory or virtually 
non -existent. This state of affairs is noticeable in the 
British Isles, much to the annoyance of long- suffering 
viewers in the fringe areas, but it will undoubtedly be 
of much greater concern in countries with more rugged 
geographical features. 

In Britain the television development programme of 
the B.B.C. still leaves some 20 per cent or more of the 
population outside the effective coverage of the trans- 
mitters. The areas which are not adequately catered 
for, and for whom no future plans have yet been dis- 

AREA OF RELATIVELY 
DENSE POPULATION 

Mop showing in black the areas of the country not covered 
by the stations of the complete B.B.C. network (outside the 
IOOµV /m contour). Masses of population in these black 
areas (over 500 people per square mile) are indicated by 
the small white houses. 

14$ 

By Y. J. HARVEY,* B.Sc., A.C.G.I. 

closed, lie in parts of East Anglia, North Wales, 
Northumberland and the Lake District, in the remoter 
parts of Scotland, Northern Ireland and the West 
Country, and in the Channel Islands and Isle of Man. 

Even if the B.B.C. finally decides to follow up its 
existing programme with additional facilities for the 
fringe areas, it will probably find it uneconomic by 
present methods to effect a complete coverage of the 
country. Thus, unless a somewhat different approach 
to the problem is considered, there will always be 
isolated communities without a satisfactory service. 

In the circumstances the only practicable means of 
achieving a more complete coverage would appear to 
be the introduction, where necessary, of some form 
of television relay, to pick up, amplify and re- distribute 
the signal of the existing network throughout the 
locality. 

The first essential for the successful operation of 
any relay system of this nature is a satisfactory site at 
which the network signal can be received at an accept- 
able level and signal -to -noise ratio. This should be 
not more than, say, 5 miles from the centre of the 
community it is to serve. It is seldom that such a 
site cannot be found, since the geographical obstacles 
which give rise to most of these black spots can be of 
assistance in eliminating them, as they will usually 
provide excellent sites for reception of the network 
signal. It is economically desirable that all such relay 
schemes should be fed by the direct reception of the 
main transmitter's signal, for if extensive cable or 
radio relays were used to bring the signal into the 
area the total cost of the installation would probably 
become prohibitive. 

Whilst there must be a basic similarity between all 
television relay systems, there is some difference of 
opinion on the best method of distribution. To date 
the only method that has gained favour is distribution 
by wire. An alternative to this is distribution by re- 
radiation. In this form of relay the receiver could be 
identical with that used in the wired system, but the 
station would include low -power vision and sound 
transmitters and function as a local booster to a main 
station. 

Designing the Station 
The essential features of an experimental low -power 

booster station are shown in Fig. 1. The basis of the 
design is a high -quality sound and vision receiver, 
from which audio and video signals are obtained and 
used for the modulation of conventional sound and 
vision transmitters, using established circuit tech- 
niques. 

In most applications it is necessary for the operating 
frequencies of the equipment to be so arranged that 
' E. K. Cole, Ltd. 
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Fig. I. Block diagram showing the essential features of an experimental low -power booster station. 

the separation between the received and re- radiated 
sound and vision carriers is at least equal to the 
normal channel spacing. This is to prevent blocking 
of the receiver by the re- transmitted signals, and to 
obviate the possibility of loop feedback. If adjacent 
channel working is to be used, adequate filtering at 
the receiver input circuit is necessary. The exception 
to this is the rare instance when the natural features 
of the locality can be used to supplement the screen- 
ing between the receiving and re- radiating aerials and 
to ensure that there is no overlapping of the main 
and booster station service areas. Re- radiation can 
then be done on the original sound and vision fre- 
quencies.t 

It might be thought that the obvious basis for 
design would be to change the sound and vision fre- 

t In the U.S.A. a distinction is made between " boosters," which 
radiate on the orignal sound and vision frequencies, and 
" satellites," which radiate on different frequencies. 
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quencies at r.f. and then amplify the converted signals 
to the required output level. Two main obstacles 
were encountered in designing the vision stages of a 
prototype equipment on this basis. The first was 
the difficulty of maintaining adequate bandwidth and 
linearity throughout the relatively large number of 
linear amplifiers necessary to build up to the final 
level of r.f. output. The second was the multiplicity 
of spurious frequencies that can be generated by un- 
wanted heterodyning, in the frequency converter 
stage, of various harmonics of the incoming, outgoing 
and local -oscillator frequencies. Serious patterning 
on vision can result if these spurious frequencies are 
radiated, even at comparatively low power. The effect 
is produced by the interference of such frequencies 
with the vision carrier, local oscillator or i.f. of the 
distant receiver, or with any harmonic of these which 
produces a difference frequency within the video 
band. These tendencies become increasingly marked 
with reduction of the spacing between the incoming 
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and outgoing frequencies. If the frequency relation- 
ships are arranged so as to eliminate the effect with 
one design of receiver, this does not necessarily hold 
for another- using a different i.f. 

Both these problems are more easily dealt with in 
a design in which vision and sound are recovered from 
the incoming signal and remodulated on the trans- 
mitted carriers. 

Except in favourable conditions, the receiver is pre- 
ceded by a pre -amplifier accepting both the sound 
and vision signals, a cascode circuit being used to 
realize optimum noise factor. If the level of the 
received signal is at all low, the pre -amplifier unit 
is located at the top of the aerial mast and connected 
directly to the receiving aerial. The increase in the 
overall noise factor due to the feeder losses is thus 
avoided. 

Automatic Gain Control 

The design of the vision and sound receiver is 
largely conventional. The common r.f. amplifier is 
an earthed -grid circuit, ensuring correct termination of 
the input feeder. Automatic gain control is effected 
in the vision receiver by gating and using the frame 
pulses. The control voltage thus derived, which is 
proportional to the sync pulse amplitude, is amplified 
and applied to the suppressor grid of the first i.f. 
amplifier. The a.g.c. hold thus obtained is adequate, 
the variation of output being not more than 1db for 
30db variation of input. A.G.C. is applied to the 
sound receiver in a similar manner and a comparable 
hold is obtained. A switching voltage is derived from 
the sound carrier for automatic stopping and starting 
of the transmitters as the station is normally un- 
attended. 

The carrier frequencies of both vision and sound 

The complete equipment is housed in a single 4 -ft rock. 

transmitters are derived by frequency multiplication 
from crystal oscillators. It is essential that the multi- 
plication be as small as possible to minimize the 
number of spurious frequencies to be reduced to an 
acceptable level, so overtone circuits are used. In 
fact, if line, or even lumped- constant, circuits operat- 
ing at the final carrier frequencies can be designed 
to an adequate stability they are to be preferred from 
this point of view. 

An r.f. power range of 10 -250 watts for the vision 
transmitter is considered suitable to cater for the 
differing requirements of various applications. Grid 
modulation of the final amplifier is used, since at 
these levels of r.f. power little difficulty is experienced 
in obtaining adequate vision signal power for the 
purpose. In a power amplifier stage of this type, 
which is rated for continuous operation at peak power, 
no increase of efficiency is gained by using anode 
modulation, and the slight improvement of linearity 
does not justify the extra video modulating power 
required. The linearity obtained with grid modula- 
tion is quite acceptable, provided that the amplifier 
is only driven into moderate grid current and the 
regulation of both the driver and modulator is suffi- 
ciently good. The regulation of the h.t. and bias 
supply is equally important. The driver and modu- 
lator stages, therefore, are both designed to present 
the lowest possible source impedance, and in fact 
the design principle used in the video circuits is to 
maintain a low impedance throughout, even at the 
expense of some efficiency. 

The d.c. component is re- inserted at the grid of 
the modulator, the anode of which is then directly 
coupled to the grid of the power amplifier. Clamping 
at the black level would be preferable, but the d.c. 
restorer gives satisfactory results, provided the a.g.c. 
hold of the receiver is maintained, and is used by 
reason of its comparative simplicity. 

The distortion of the modulation envelope, first 
by the detection characteristic of the receiver and 
secondly by the modulation characteristic of the trans- 
mitter, largely affects the sync pulses only. To corn - 
pensate for this distortion a certain amount of re- 
shaping of the pulses is done by means of a separate 
sync chain, the output of which is applied to the 
power amplifier grid in parallel with that of the 
modulator. 

A vestigial sideband filter is used to suppress the 
unwanted sideband of the vision transmitter if the 
licensing regulations specify such a restriction. 

Coverage 

The design of the sound transmitter closely follows 
that of the vision transmitter except that anode modu- 
lation is used with advantage since, in this case, the 
modulation frequency range does not have to extend 
down to zero. The carrier power is adjusted to be 
approximately one -quarter of the peak power of the 
associated vision transmitter. The required range of 
carrier power for the sound transmitters is therefore 
5 -50 watts. 

An indication of the r.f. power necessary for a 
typical booster station is provided by tests with the 
experimental installation referred to above, which 
radiated 50 watts (peak) vision and 15 watts sound. 
Satisfactory coverage was obtained over an area of 
approximately 50 square miles, involving a popula- 
tion of some 100,000, in conditions that were by no 
means ideal. Where the local topography allows line- 
of -sight propagation the coverage obtainable with 
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On the left is shown the picture as received by the booster station, and on the right, for comparison, is the transmitted picture. 

radiated powers of this order could be appreciably 
greater. 

The design of the transmitting aerials is largely 
dependent on the position of the aerial relative to the 
area to be covered and relative to any distant trans- 
mitter operating on the same channel. In the ideal 
arrangement, which can frequently be achieved, the 
transmitting aerials are sited at the same vantage point 
as the receiving aerials and beamed to " look down " 
on their service area. The coupling between trans- 
mitting and receiving aerials is normally minimized 
by directivity, change of polarization, or in unfavour- 
able circumstances by the use of special reflector 
screens. 

The question of frequencies on which such booster 
stations might be permitted to radiate is a somewhat 
vexed one. The lower u.h.f. band (400 -600 Mc /s) is 

not yet overcrowded, and a few channels in the por- 
tions of this band allocated for television purposes 
might be approved by the licensing authority for relay 
schemes. 

Consideration would have to be given to the design 
of commercial receivers for these frequencies. Unless 
the relaying of television programmes at u.h.f. gained 
general acceptance it would not be economic for manu- 
facturers to market a special set for these bands, and 
to begin with converters would have to be used with 
existing v.h.f. receivers. However, it is reasonable to 
assume that the cost of such converters would not be 
greatly in excess of that of the pre -amplifier at present 
common in fringe areas. When set off against the 
additional cost of the multi- element aerial arrays which 
are also widely used in these areas, the u.h.f. converter 
should not involve any alarming increase in the total 
cost of a receiving installation and might even reduce 
it. 

Tests carried out at v.h.f. indicated that the signal 
which could be laid down by a booster station of this 
type would permit the use of an inexpensive indoor 
aerial in some 75 per cent of the service area. There 
is no reason to assume that results would be greatly 
inferior at u.h.f. 

It might be pertinent to consider also whether the 
existing channels in the v.h.f. band (41 -67 Mc /s) 
could be put to further use. The primary considera- 
tion for operating booster transmitters on any of these 
channels would be the complete elimination of any 
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possible interference with existing services on the same 
channel. The magnitude of this problem should not 
be over -estimated, since with radiated powers of this 
low order and suitably directive transmitting aerials it 
should not be difficult to confine the effective service 
area of the transmitters within quite narrow limits. A 
change of polarization from that of the original service 
on the channel might lessen the possibility of mutual 
interference, although such interference would prob- 
ably occur in conditions of tropospheric propagation 
and the possible rotation of the plane of polarization 
in these conditions would tend to lessen the advan- 
tage. 

Economics of the System 

In comparison with distribution by wire the booster 
transmitter scheme has the advantage of relative sim- 
plicity, resulting in an appreciably lower capital outlay 
for the relay installation and lower maintenance costs. 
The circuitry of the complete booster station is com- 
parable with that of the central receiving and amplify- 
ing equipment of the wired system. The receiving 
equipment used by the viewer with either system is 
also similar, although in the case of the booster station 
scheme there is the added advantage of using standard 
television receivers supplied through normal retail 
channels. The additional complexity of the wired 
system thus lies in the extensive network of feeders, 
amplifiers, matching pads and equalizers required for 
distributing the relayed signals, and this additional 
complexity is a measure of the difference in cost of the 
two systems. 

The problem of providing a satisfactory service in 
the fringe areas must eventually resolve itself into one 
of economics. At present, distribution of television 
programmes in this country is organized almost solely 
on a national basis, with the exception of one or two 
relay systems installed by large commercial organiza- 
tions. However, in the fringe areas, owing to the 
uneven distribution of communities it may well be that 
the problems of distribution can only be solved by in- 
dependent small -scale relay schemes of the type en- 
visaged in this article. 

There is considerable doubt that the B.B.C. or any 
commercial concern would find it economic to operate 
such relay schemes. The type of organization which 
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suggests itself for the purpose is a syndicate represent- 
ing local television interests, functioning on a part - 
time non -profit -making basis. The booster station 
equipment described above is particularly suited for 
such a venture by reason of the low capital outlay in- 
volved, the fact that it is designed to operate un- 
attended, and that maintenance would be well within 
the scope of the local television dealers' service 
organizations. A company could be formed to imple- 
ment these proposals, representing receiver owners, 
local television dealers and the Town Council, or other 
local authority, but care would be necessary to ensure 
that such a body would show no less a sense of 
responsibility than the national authority in guarantee- 
ing the permanence, continuity and quality of the 
service. 

Any such departure from established practice would 
of course necessitate the approval first of the B.B.C. 
in the matter of copyright and secondly of the G.P.O. 
for the grant of an operating licence. Local television 
relay schemes would not involve the B.B.C. in any 
additional expenditure, but the increased licence 

revenue resulting from the extension of coverage 
should benefit them financially. 

It seems likely that the cost of such relay schemes 
would have to be borne solely by the local viewers. 
since it is doubtful if any portion of the licensing fee 
could be diverted for this purpose. However, an in- 
telligent guess at the balance sheet of a typical relay 
service of the booster transmitter type indicates that 
the additional annual cost to individual viewers need 
not be alarming. It is estimated that the initial outlay 
on equipment for a booster station would not exceed 
£4,000, and the annual cost of operation and mainten- 
ance £500. Assuming the average size of a community 
involved to be 50,000, a rough estimate of the number 
of television receiving licences might be 3,000. An 
extra charge of lOs per annum per licence would 
realize an income of £1,500, which should be adequate 
to finance the scheme. 

The material for much of this article was obtained 
from experimental investigations of the possibilities of 
booster television stations. The work was done under 
G.P.O. licence on behalf of the author's firm. 

RADIO IN INDIA 
WITH but one broadcast receiver per thousand of 

the population, India is virgin soil for the radio manu- 
facturer. It must not be thought, however, that it is 
open to prospectors, for restrictions bar the import 
of complete receivers. There is, therefore, a growing 
indigenous radio industry, which, according to figures 
recently given, now produces over a quarter of a 
million broadcast receivers a year. 

Surveying the general situation both industrially 
and culturally, an article in Industrial Review* criti- 
cizes the Indian government's general broadcasting 
policy and calls for a commission to investigate the 
working of All India Radio with a view to improving 
the service. Despite the fact that the licence fee has 
been increased by 50 per cent -to Rs. 15 p.a. -it is 
evident that the government cannot afford to under- 
take any major expansion programme. The writer 
considers that the only alternative is to introduce 
commercial broadcasting by private enterprise. The 
interest in, and regular reception of, the transmissions 
from the commercial stations in Goa and Ceylon are 
cited as proof of the failure of A.I.R. to meet the 
needs of the average listener. 

Many other aspects of the Indian radio industry are 
discussed in the Industrial Review survey including 
component manufacture, receiver exports and, too, the 
need for breaking down the Indian's prejudice against 
articles marked " Made in India." 

Another of the more convincing arguments for the 
introduction of sponsored broadcasting in India is 
adduced by the editor of the Radio Times of India in 
the issue of December 16th. With the total press 
circulation in the country reaching barely 1 per cent 
of the population, the need for a medium which will 
reach the millions who do not, or cannot, read the 
newspapers and magazines is obvious and can, it is 
claimed, be met by commercial broadcasting. It will, 

* Published monthly in Bombay 
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of course, be argued that the present radio density of 
1 /1,000 is even lower than the press circulation, but few advertisers take space in all publications. More- over, it is claimed that better programmes from more stations will create a greater demand for sets. Illiteracy is, of course, a tremendous drawback to the advancement of any country, and, in an endeavour to overcome the present confused multi- lingual situation in India the government has decreed that Hindi will be the national language and will, during the next 15 years, gradually replace English. 

Considerable concern is felt in academic circles over this change. The question of translating textbooks into Hindi will inevitably take many years and a letter from a number of distinguished Indian educa- tionists is published in the December 16th issue of the Radio Times of India criticizing the method of transi- tion. " We see," they write, no possibility of our being able to do without some good knowledge of English, for any number of translations will never completely meet the needs of all the subjects taught in our universities.... It follows that in the interests of higher education in India it is eminently necessary to keep up an adequate standard of English even after it ceases to be the medium of instruction.... It is a regrettable feature of our present -day education that the standard of English has been steadily going down, which has very seriously affected the study of all subjects." 

Oscillator/Filter Unit 
-a Correction 

IN the circuit, Fig. 3, p. 130 of the last issue the ganged switch S St is in the position giving rejection filter characteristics and not the connections for oscillation. The lettering of the switch should, therefore, be reversed. 
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Electronic Film- Making 

Application of Television Principles to Motion -picture Production 

ALTHOUGH WORK which has been carried out 
on the process to be described was primarily intended 
for the production of cinematograph films for 

theatrical release, it is becoming increasingly obvious 
that another and equally important application exists 
in the need for an economic method of " canning " 

television programmes. 
It would be difficult to run a sound broadcasting 

service without constant recourse to recorded pro- 
grammes. The need is even greater in a television 
service where a much greater rehearsal-to-transmis- 
sion ratio has to be faced and where studio sets, 
lighting and all the paraphernalia of vision have to 

be erected and dismantled. In consequence, the 
amount of studio space to maintain a wholly " live " 

television programme becomes prohibitive and " pre - 
filming " is considered to provide 
the only means of satisfying the 
otherwise insatiable demand. 

Other arguments for pre -filming 
television programmes are based 
on the difficulty of securing the 
services of leading artists at the 
studio during the most important 
viewing hours, when they may be 
working in the theatre or cabaret. Also, in a large 

country like America, time differences are of ex- 

treme importance. Last, but not least, due to the 
high costs of television programmes, some permanent 
record, which can be used for a repeat performance 
without further encroachment on studio or artists' 
time, and which can be sold to other broadcasting 
organizations, becomes an economic necessity. 

The use of an intermediate electronic process in 
the production of motion- picture film is an idea 

which has intrigued technicians for some years. The 
major attraction is that it would confer upon the film 

maker the ability to produce a motion picture in 
precisely the same way as a television broadcast pro- 
gramme is produced, by substituting a motion- picture 
camera (photographing a cathode -ray screen) for the 
radio transmitter. The camera would faithfully 
record on film an entire production, complete with 

all cuts, fades, wipes, titles, etc., in full continuity 
in the actual time taken to enact the performance. 
The resultant film would, in theory, be capable, after 
printing and development, of projection as a finished 
product without cutting or further editing. 

Doubtless in practice this ideal' would be difficult, 
though not impossible, to achieve in its entirety, but 
the sponsors of this system of production are con- 
fident that by its use films can be produced in a 

much shorter time than by orthodox methods using 
optical cameras. The general arrangement of the 
apparatus used in the proposed process, where elec- 
tronic cameras are substituted for optical cameras 
on the studio floor and the pictures emanating from 
them displayed at a control point simultaneously on 

a number of viewing units, is shown in the diagram. 

By T. C. M 
A.M.I 

Any number of cameras may be used, each with its 
separate viewing unit, but, in practice, the number 
is likely to be limited to three or four. 

At the control point, the director can, by means 
of instantaneously acting controls, select, cut, mix 
or superimpose any of the available shots, and judge 
the finished result on a master viewing screen. In 
parallel with this master viewing tube, but elsewhere 
in the building, is a monitor c.r.t. from which the 
photographic image is recorded. Continuous record- 
ing can be achieved by the provision of two motion - 
picture cameras operated in relays with a small 
overlap. 

The use of multiple optical cameras, in orthodox 
film -making, has been regarded by most film tech- 
nicians as impracticable because of the difficulty of 

reconciling the different view- 
points; not to mention the diffi- 
culty of lighting satisfactorily for 
more than one camera. 

It must be conceded that the use 
of more than one optical camera 
is artistically too hazardous. The 
value and composition of a 
picture and the effectiveness 

or otherwise of the lighting can only be judged 
by the operator who sees the scene through his 
camera's eye by looking into the viewfinder. Even 
so, he can only look through the viewfinder of his 
own camera and cannot simultaneously assess the 
complementary viewpoints of other cameras focused 
on the scene from different angles. 

The director, for his part, is working blind the 
whole time and must rely on his skill and judgment 
and the advice of his cameraman to form a mental 
picture of the scene as it will be recorded by the 
camera. He, moreover, knows that he will not be able 
to see the result of his work until the next day when 
the " rushes " are developed and printed, by which 
time it will be difficult and expensive to retake scenes 
which, when viewed subsequently in the projection 
theatre, fall short of the effect he strove to secure. 

It is natural, therefore, that both director and 
cameraman should feel impelled to embark on a 

lengthy series of retakes until each is satisfied that 
there is sufficient satisfactory material in the "can" 
to render it virtually certain that a good sequence 
can be extracted from it. 

This and the elaborate cutting process that 
naturally follows are two of the main reasons why 
the production of motion pictures is such a protracted 
and costly business, often yielding only one or two 
minutes of finished film per day from each studio 
stage, because only a very small proportion of the 
large footage shot is actually used. If electronic 
cameras are used, however, an entirely different state 
of affairs supervenes. 

First, the electronic camera can be made smaller 
High- Definition Films, Ltd. 

ACNAMARA,* 
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and lighter than its optical counterpart. It is more 
sensitive and hence needs less lighting intensity, it 
is noiseless in operation and requires no reloading. 

These, however, are incidental gains and the real 
advantage reposes in the fact that the director can 
see on individual screens before him the simultaneous 
picture output of one, two, three or more cameras 
and can mix, fade or cut them at will. By directing 
his camera operators through headphones he can 
secure exactly the effect he desires on the master 
screen, with the full knowledge that what he is seeing 
is being photographed by a motion -picture camera 
from the screen of another c.r.t. 

His judgment can be confirmed and strengthened 
by his advisers looking at duplicate screens, either on 
the spot or elsewhere in the studio. The precise effec- 
tiveness of the lighting for all came -ras can be assessed 
by the lighting expert and, due to the flexibility of the 
electronic apparatus, minor defects in lighting can be 
corrected while actually observing the result of the 
adjustment on the screen. 

Because of this, the number. of retakes can be re- 
duced to an absolute minimum and the amount of 
finished film produced per day should be capable of 
being raised to 10 or even 20 minutes, which repre- 
sents a large saving in time and hence cost. 

In addition, the facilities provided by the elec- 
tronic process may be fully exploited during 
rehearsal when cameras can be used and a large 
part of the work normally carried out in the 
cutting room or laboratory subsequent to taking 
can be worked out and scripted during re- 
hearsal thus ensuring that the actual shooting will 
proceed smoothly and rapidly. Exterior shots taken 
with normal optical cameras can be inserted in their 
proper context during studio shooting by means of 
film scanning apparatus, and long sequences of the 
production can be assembled in proper continuity and 
presented as a " rough cut " of the finished picture -all 
without recourse to cutting -room work or the intro- 
duction of opticals in the laboratory. 

Multiple Filming 
Because the actual cinematography is from the 

screen of a cathode -ray tube several negatives may be 
simultaneously produced by operating a number of 
tubes in parallel. For example, both a 35 -mm and a 
16 -mm negative can be produced simultaneously and 
to these can be added a 16 -mm direct positive, made 
by reversing the picture electrically and photographing 
the negative image on the c.r.t. screen. This direct 
positive can be " hot -processed " and, in less than a 
minute after production, can be televised back on to 
the director's master screen for his scrutiny or, alter- 
natively, projected for the enlightment of the artists. 

Apart from the savings in time and cost outlined 
above, there are additional, less obvious but not unim- 
portant advantages. To mention only a few: - 

First, the dector himself remains in personal con- 
trol and can supervise and modify camera height, 
angle, speed of tracking, panning, etc., all with com- 
plete assurance that comes from being able to see 
what he is doing. 

Secondly, the use of the electronic multi- camera 
technique enables successive sequences to be shot with 
a high degree of continuity and this, with the ability to 
see the resulting picture throughout and not to have 
to wait a day to see disconnected rushes, enables the 
director to preserve an equally high degree of con- 
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tinuity of thought and grasp of the theme of the story 
in all its subtle nuances of presentation. Without the 
electronic method and faced with the limitations of a 
single optical camera technique, the director is in the 
position of a painter who is denied the ability to sketch 
in his outline first and must bring one by one all the 
small details to perfection first, like a worker in mosaic. 

Thirdly, the ability to work rapidly and in logical 
sequence of continuity tends to be of great assistance 
to the artists and enables them to give a better, more 
consistent and personally satisfying performance. 

Finally, an advanced stage has been reached in the 
development of artificial scenic devices including 
various inlay and overlay processes. By these methods 
all types of glass shots, back projection and travelling 
matte shots may be effected electronically during the 
actual shooting and without subsequent optical work 
in the laboratory. By immensely fast electronic switch- 
ing from a master foreground camera depicting the 
artists to a slave background camera focused on a small 
photograph of the required scenery, a perfect illusion 
can be achieved. The potential saving in cost offered 
by this process requires no further comment. 

Alternative Electronic Aids 
A number of attempts have been made from time to 

time to fit optical motion -picture cameras with " elec- 
tronic viewfinders." These consist of a television 
camera coupled by a split optical system to a common 
taking lens. The director can thus assess the picture 
being received by each camera and, by remote switch- 
ing, each film camera can be operated at will. 

There is no doubt that this scheme offers advan- 
tages over the use of purely optical cameras and makes 
multi- camera working a much more practical propo- 
sition. In the view of the author and his associates, 
however, it represents only a half -solution of the prob- 
lem because it does not eliminate the necessity for 
subsequent work in the cutting room or production of 
optical fades, etc., in the laboratory. Moreover, arti- 
ficial scenic devices of the electronic type cannot be 
used nor is immediate " playback " available. 

Added to this, the combined optical and television 
camera becomes extremely bulky and heavy and it is 
not any more silent than a normal motion -picture 
camera. 

In consequence of these limitations, it seems fairly 
clear that this "half -way" process can never compare 
in time- saving and efficiency of production with the 
" all -out " electronic system advocated by the author, 
There is ample justification for pressing forward with 
the development of the system. 

Technical Considerations 
It is obvious that, to be an acceptable substitute for 

orthodox direct photographic methods, the electronic 
film- making process must be indistinguishable in 
quality from the result obtained by normal processes. 
To achieve the requisite standard of quality poses 
severe but not insoluble problems. 

When considering the problems of generating tele- 
vision images, it is extremely difficult to think in terms 
other than those of television broadcasting where many 
factors, both economic and practical have to be 
studied. Many of the limitations imposed by broad- 
casting, however, can be disregarded when the whole 
of the work is carried out on " closed circuit " within 
the confines of the studio. 

Consider first the question of definition. It is well 
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known that the transmission of a television picture in- 
volves the transmission of a very wide band of fre- 
quencies. Broadly speaking, the wider the band of 
frequencies, the better the definition of the picture. 
There are limitations to the bandwidth which can be 
transmitted and the broadcasting engineer has, in fact, 
to make a compromise between what he would like to 
do and what he can do. 

g In the first place there is the question of ether space, 
which is extremely limited. Consequently a band of 
only five megacycles wide can be allocated in the ether 
for each transmitting station. Into this has to be fitted 
television picture and television sound (with enough 
spacing between them to avoid mutual interference) 
and guard bands on each side to avoid interference 
with adjacent channels. As a result of this limitation 
the picture is bound to be of low definition in terms 
of cinematographic standards. 

Next, there is the cost of transmission of television 
signals over coaxial circuits. If the vision signal con- 
sists, as it does in this country, of a band of fre- 
quencies 3 Mc /s wide, the cable repeaters have to be 
spaced about 12 miles apart which, with the cost of 
the cable, represents a very substantial item. If the 
band of frequencies were extended appreciably, the 
number of repeater stations would go up until, in 
the absurd case, there would be one continuous line of 
valves, anode to cathode from one end of the country 
to the other. 

Again, the cost of television receivers is greatly in- 
creased if the definition standards are raised substanti- 
ally, and they become too expensive to command 
extensive sales. 

Standards of Definition 

As a result of all this, the standards of definition 
used for broadcast television must of necessity be kept 
comparatively low. 

On the other hand, the electronic process for film 
production described is subject to no such limitations. 
Working on a closed -circuit system and operated 
under laboratory conditions, there are no limitations 
to the bandwidth which may be used, there is no 
radio link, no long cable and no television receiver. 
Instead, any standard of definition that appears desir- 
able and any signal waveform that may be convenient 
can be used. There is no necessity to mix in syn- 
chronizing information to form a composite signal; 
synchronizing signals may be kept entirely separate 
and sent down a separate cable to the reproducing 
monitor, which materially eases the operation of the 
apparatus. 

As regards the actual standards of definition re- 
quired to produce by electronic means a picture on 
film which is indistinguishable from one taken by 
normal cinematography, opinions differ over very wide 
limits. 

The writer, however, reasoned on these lines. 
In the average motion- picture negative the limiting 
resolution on axis is about 40 lines per mm. and is 
degraded to about 25 lines per mm. in the release 
print. This appears to represent a value which has 
been determined empirically over many years as being 
acceptable to the public. No doubt it would be ex- 
tremely uneconomic to work to a significantly higher 
standard, and the resultant picture would probably be 
considered too sharp and hard for artistic portrayal of 
many scenes. 

If 40 photographic lines per mm. are taken as an 
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average figure for motion- picture definition, this cor- 
responds to 80 conventional television lines per mm. 
or about 1,300 total for the frame. Actually there 
are certain corrections which can be applied. For 
example, the fine definition response of a television 
system can be maintained by "top boost," whereas 
under conditions used in motion film photography it 
tails off fairly steeply to the extinction point. The 
author, therefore, considers that it may not be neces- 
sary to use so many lines but that a 1,000 -line picture 
with depth of modulations maintained right up to 
cut -off frequency might be sufficient for the purpose 
in hand. 

The production of such a picture does not present 
any very serious difficulties, as electronic systems 
capable of resolving 1,500 to 1,800 lines are a 
demonstrable possibility to -day. 

Contrast Range 

Turning to the question of contrast; broadcasting 
imposes severe limitations due to such things as the 
high electrical interference level from motor cars, etc., 
in all but the areas of high field -strength, and the 
electrical overload capacity of the transmitter. These 
limit the dynamic range usefully available in the 
transmission, with the result that both the black and 
white ends of the transmitted tonal scale must be 
crushed, if the radiated signal is not to be continuously 
undermodulated, to the detriment of all but the 
viewers near the transmitter. 

In electronic film -making no such limitations exist, 
and any desired range of contrast can be realized with 
complete freedom from the crushing of any part of the 
tonal characteristic. In fact, compensation can be 
introduced to straighten the far from linear overall 
transfer characteristic of the photographic processes 
from master negative to release print. For this 
reason more faithful results can, in theory, and in- 
deed in practice, be achieved, once the immensely 
flexible electronic link has been introduced into the 
picture. It has been suggested that electronic film- 
making can do for the motion picture what electronic 
recording has done for the sound disc, a view with 
which the author confidently concurs. 

Prior to the development of high- definition elec- 
tronic methods of film -making, the cost of making 
pre -filmed programmes for television by orthodox 
optical camera methods has been too high for wide 
use even if the utmost despatch in studio production 
is achieved. It is firmly believed, however, that the 
use of electronic methods, probably in conjunction 
with 16 -mm film, will enable programmes to be pre - 
filmed at a sufficiently economic cost and with a 
standard of technical quality to satisfy the most critical 
observer. 

In this way, the establishment of an exchange of 
television programmes throughout the world becomes 
practicable; the introduction of sound tracks in dif- 
ferent languages being an already known art should 
not be difficult. 

From this it is but a short step to the application 
of the electronic process to films for theatrical release, 
and the extension of the process to colour film is not 
far off. 

In conclusion, the author is convinced that in the 
development of this process, with its manifold appli- 
cations, a new and tremendously flexible tool is being 
forged, which will have great potentialities in both 
the film and television industries. 
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Diagram "A" shows the correct positioning of a 
Brimistor in the average circuit. 
Diagram " B " shows an oscillogram of the normal 
" switch -on " surge which damages valves and dial 
lights. 

Diagram " C " : this oscillogram shows the 
gentle rise of BRIMISTOR controlled current and 
complete surge suppression. 

OTHER USES 
Wired in series with the lead to the reservoir 
condenser, Brimistors can be used to reduce 
the voltage surge associated with directly 
heated rectifiers. 

2. Connected in series with a choke or focus coil, 
the negative temperature co- efficient of a 

Brimistor may be used to compensate for the 
positive temperature co- efficient of the coil. 

cuRRENTSUBcE 

BBiMisró 
RESISTO11S 

R 

Wired in series with valve heaters . . . dial 
lights ... BRIMISTORS hold the starting current 
at a low value, permitting it gradually to rise until 
working temperature is reached, thus ensuring 
maximum life for both valves and lamps. 
When cold the resistance of a BRIMISTOR is high. 
As it warms up with the passage of current, 
however, this resistance falls gradually to a very 
low level which usually can be ignored. At the 
very most a small reduction in the line cord or 
other voltage dropping resistance will provide 
the necessary compensation. 

CHARACTERISTICS OF BRIMISTORS 
Cold 
resist- Resistance with the following Max. Price 

Type ante 
at 

currents flowing Current List 

20° C. 0.1 amp. 0.15 amp. 0.2 amp. 0.3 amp. 

ohms ohms ohms ohms ohms amp. 
CZI 3,000 180 100 75 44 0.3 *3/6d 
CZ2 5,500 170 90 66 38 0.3 *3/6d 
CZ3 1,500 100 50 35 - 0.2 '1!6d 
C4 760 1.25 51 -d 
CZ6 3,000 200 120 80 45 0.45 3Í6d 

u Brimistors are not subject to Purchase Tax. 

Use CZI for 0.3 amp. and 0.1 amp. valves. 
Use CZ2 for 0.15 amp. and 0.2 amp. valves. 
Wire type CZ3 across the dial lamp (in conjunc- 
tion with a CZI or CZ2 as above). 

Notes on the use of BRIMISTORS 
I. Owing to the high operating temperature (up 

to 2500 C.) Brimistors must be spaced away 
from coils and waxed components. 

2. They should be inserted in the " live " end of 
the heater chain -i.e. between mains resistance 
and rectifier valve heater. 

3. At least +in. of wire must be left at each end 
before soldering to a tag. 

BRIMISTORS are used in all 
popular AC /DC Television 
Receivers -ADD SOME TO 

YOUR STOCK 

Standard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT. 

makers of BRIMÁR VALVES and BRIM EI TELETUBES 
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The G.P.30 crystal turnover pick -up is intended to 
provide the largest number of record enthusiasts with the 

best possible reproduction of standard and 
microgroove records when used in conjunction with 

commercial equipment such as the normal radio set. The 
output characteristics give balanced distortion - 

free reproduction with minimum surface 
noise. And the use of this Pick -up ensures long 

record life ; the careful design gives exceptional tracking 
capabilities at the low stylus pressure of 
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the Acos 

reproduction 

retords 

APRIL, 1953 

6P30 
turnover crystal pick -up 

Price in Great Britain £2 . 10 . 0 
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Phase-Angle 
A Note on the Accuracy 

of the Various Methods 

THE CATHODE -RAY tube still finds appli- 
cation for determining the phase angle between 
two quantities. In making the measurements two 
voltages are produced proportional to the quantities, 
one voltage (maximum value V1) is then applied to the 
vertical deflector plates of the tube and the other 
(maximum value V,) to the horizontal plates. If 
voltage V, leads voltage V1 by an angle B an ellipse 
will result, provided the voltages are sinusoidal, which 
is bounded by a rectangle with sides 2X and 2Y 
(Fig. 1) and which has major and minor axes of lengths 
2a and 2b respectively. 

Two well -known methods have been given by Carter 
and the author' for deter- 
mining 0 from the ellipse ' and they have made esti- 

r- mations of the magnitudes : of the maximum errors 
likely to be caused by trace - thickness and any har- 
monics present. In the 
first method BC and AD 
are measured (Fig. 1) and 
sin 0 = BC /CD. For the 

Fig.I \7 second method the major 
and minor axes of the ellipse are measured together 
with 2X and 2Y. Then sin 0 = (2a) (2b) /(2X) (2Y). 

A note has been published recently$ showing that O 

can be calculated from the simple expression 2 tan-' 
(2b /2a) provided that the horizontal and vertical 
quantities produce equal -amplitude deflections. It 
follows that here the angle subtended by the minor 
axis at the end of the major axis is the phase angle. 
It is stated in the note that this method does not 
appear to be generally known but this is thought to be 
unlikely since it has been given already, along with a 
proof by Fleming3, as early as 1925 and by Glaser' in 
1952. Attention has also been drawn to the method 
by Bainbridge- Be115. 

It is interesting to calculate the maximum errors 
likely to be produced by trace thickness for this final 
method, however, and to compare the results with 
those previously published' for the first two methods. 
In making such calculations it will be assumed that no 
harmonics are present and the amplitudes of the 
two quantities are made exactly equal although it will 
be appreciated that this condition may be difficult 
to obtain in practice and will lead to additional errors 
in determining the phase angle. In making any 
measurements on the screen of the cathode -ray tube 
errors are introduced due to the thickness of the 

Benson, F. A., and Carter, A. O., Electronic Engng., June 1950, 
Vol. 22, p. 238. 

' W. T. C., Wireless World, October 1952, Vol. 58, p. 432. 
, Fleming, J. A., J. Instn. Elect. Engrs., November 1925, Vol. 63, 

p. 1045. 
' Glaser, J. L., Electronics, March 1952, Vol. 25, p. 206. 

Bainbridge -Bell, L. H., Electronic Engng., August 1950, Vol. 22 
p. 356. 
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Measurements 

By F. A. BENSON,* 
M.Eng., Ph.D., A.M.I.E.E., M.I.R.E. 

trace at either end of each dimension involved. It 
will be assumed, as previously', that the position of 
the end of each dimension can be estimated to within 
0.5 mm since a trace thickness of about 1 mm is 
typical of ordinary oscilloscopes. The errors in phase 
angle can then be written down. Thus, since O is 
calculated from 2 tan-' (2b /2a), the maximum and 
minimum values of 0, O max and O min respectively, 
are given by :- 

tan (0 max /2) = (2b 1) /(2a - 1) 
and tan (0 min /2) _ (2b - 1) /(2a + 1) 

where 2a and 2b are expressed in mm. The curves 
of Fig. 2 show the variation of error with O. The 
errors have been calculated from the expression :- 

8 0 = f (1 + tan 0/2) /[a(1 -f- tang 0/2)] 
for values of 2a equal to 60, 100 and 140 mm, which 
are suitable for screen diameters of about 21 in., 
4 in. and 6 in. respectively. 

It is seen that the maximum errors in the three cases 
are ± 0.99 °, ± 1.38° and ± 2.31° respectively and 
occur at 45 °. Thus, the present method shows con- 
siderable improvement over the other two methods for 
phase angles above 20° providing the assumption of 
equal amplitudes can be justified in practice and further 
that the graticule used for measuring 2a and 2b 
can be positioned accurately on the face of the cathode - 
ray tube screen. The latter condition will almost 
certainly present difficulties and lead to additional 
errors which may be large compared with the trace - 
thickness errors calculated. 

The University of Sheffield. 
2.5 

20 

1.5 

I0 

05 
CC 

o 

CC 

CC 

W 0.5 

l0 

r 

2 

-2 

za$ 
ópmm 

2Q° 

2a=140mm 

IOOmm - 
Fig. 2. 

2a= 

2QclpOmm 

140mm 

2aa60mm 

10 20 30 40 50 60' 

P665E ANGLE e IN DEGREES 

90 

157 

www.americanradiohistory.com

www.americanradiohistory.com


Saving Television Bandwidth 
Must We Transmit ALL the Information 

in the Picture? 

LESS than a year after R. V. L. Hartley had 
published his now -famous theory on the relation 
of information to bandwidth, the principle was 
invoked -perhaps unknowingly -in an interesting 
suggestion for reducing bandwidths in television 
systems. This was in 1929, when the old Nipkow 
scanning disc was still the rule. In the words of 
the Patent specification` : " It has been customary 
in the past to transmit successive complete images 
of the transmitted picture. This method of picture 
transmission requires a band of frequencies de- 
pendent on the number of images transmitted per 
second. Since only a limited band of frequencies is 
available for picture transmission, the fineness in the 
detail of the transmitted picture has therefore been 
determined by the number of picture elements and 
the number of pictures transmitted per second. In 
accordance with the invention, this difficulty is 
avoided by transmitting only the difference between 
the successive images of the object. By this mode 
of operation no signal is transmitted when there is 
no change in the image of the picture or object and 
its fineness of detail is limited only by the speed 
of the action to be transmitted." 

This proposal recognized the important fact about 
television that, as a result of the scanning process, 
a lot of the information transmitted by the signal 
consists of useless repetition. In the language of 
Information Theory, the signal contains a large 
amount of redundancy. The only really new in- 
formation is represented by the changes in the picture 
-the amount by which each picture differs from the 
previous one (Fig. 1). By transmitting only these 
differences, or " error signals," the amount of in- 
formation to be conveyed in a certain time -the rate 
of information -could be reduced considerably, and 

' British Patent No. 341, 811. 

this would make possible a corresponding reduction 
in bandwidth. 

The method suggested for doing this was quite 
simple (see Fig. 2). The signal from the photo -cell 
was applied to one half of the primary winding of 
a transformer and to the other half through a delay 
network. The delay introduced by this was equal 
to the complete scanning cycle of the Nipkow disc. 
On the first scan the complete picture was trans- 
mitted through the top half of the transformer. But 
during the next scan, S,,, the delayed version of the 
first scan S_ 1 was present in the bottom half of the 
transformer in phase opposition; so if the next scan 
was exactly the same as the first the two cancelled 
out and no signal was transmitted. If the next scan 
was different, then a corresponding difference signal 
was induced in the transformer secondary and trans- 
mitted. 

Of course, nothing was actually done about reduc- 
ing bandwidths along these lines. But now that the 
bandwidth problem is becoming more and more acute 
a great deal of fresh attention is being paid to the 
subject. The new approach has been greatly in- 
fluenced, if not actually stimulated, by the develop- 
ment of Hartley's ideas into modern Information 
Theory, for information is undoubtedly at the heart 
of the matter. The average television channel, in 
fact, regarded as a means of conveying information, 
proves to be grossly inefficient. 

The central problem, then, is the large amount 
of repeated information, or redundancy, in television 
signals and how it can be reduced to make possible 
a saving in bandwidth. The 1929 proposal was con- 
cerned with the long -term redundancy caused by the 
similarity, or correlation, between successive pictures. 
This is very great because of the repetition in time 
necessary to achieve continuity of vision- especially 
in backgrounds, which do not change very often. 

Fig. 1. Illustrating the technique of transmitting only the changes in the picture : (a) represents the first scan, and (c) 
the second, while (b) shows the amount by which (c) differs from (a) as a result of the figure moving to the left. 
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Nowadays, a great deal of interest is being shown 
in the short -term redundancies caused by the simi- 
larity of adjacent picture elements. This correlation 
has to do with the repetition necessary to build up 
the picture spatially, in two dimensions, rather than 
with the repetition necessary to give continuity of 
vision in time. It is highest, of course, in the flat 
unchanging areas of the picture, the areas contain- 
ing the least amount of detail. For practical pur- 
poses it can be analysed into two dimensions -the 
redundancy between ad lacent elements along a line, 
or horizontal redundancy, and that between adjacent 
elements in successive lines, or vertical redundancy. 
But, of course, there is no significant difference be- 
tween the two, except that the vertically adjacent 
elements are in different line scan periods. 

By working on this correlation between adjacent 
` elements Kretzmer2 has attempted to measure the 

total redundancy in various pictures. He estimates 
from his results that if it could be eliminated a 50 per 
cent reduction in bandwidth should be made possible. 
This, however, does not seem to be the limit of 
possible achievement. Gouriet, for example, has 
adopted the opposite approach to the problem. He 
has measured the amount of information in various 
pictures and compared it with the maximum possible 
information that could be in them -the amount 
allowed by the bandwidth. The discrepancy is then 
a measure of the redundancy. The amount of in- 
formation is measured in terms of the brightness 
changes in the picture, while the maximum possible 
information is represented by the maximum possible 
number of brightness changes -a 3 -Mc /s chequer - 
board pattern. Even with a highly detailed picture 
the information rarely exceeds 5 per cent of the 
maximum possible. This suggests a redundancy of 
something like 90 per cent to be exploited. The 
great problem is how to do it. Can we really achieve 
a ten -to -one reduction in bandwidth? 

Statistical Approach 
A fresh attack has been made on the problem re- 

cently,` more or less along the lines of the original 
1929 proposal. That is, to transmit only error -signals 
representing the changes in the picture. In this case, 
however, the error -signals are not the differences be- 
tween successive pictures but between adjacent pic- 
ture elements. So the redundancy eliminated is of 
the short -term kind associated with the two- dimen- 
sional structure of the picture, as explained above. 
Moreover, this latest method has been influenced 
somewhat by the statistical approach which modern 
science is nowadays adopting towards so many prob- 
lems. The original method predicts, in effect, that 
the next picture element will be exactly the same as 
the corresponding one in the previous picture -and 
any discrepancy in this prediction is transmitted as 
an error -signal. But the new method works on the 
principle that the next element will probably follow 
the general trend of several previous elements. 
Which, of course, is a more likely situation. So the 
error- signal transmitted is the difference between the 
actual next element and a predicted next element 
derived from the statistics of the ones before. 

The apparatus which does the job (Fig. 3) is very 
similar to that in the early proposal. It uses a delay 

2 " Statistics of Television Signals." Bell System Technical 
journal, July, 1952. 

' " Experiments with Linear Prediction ' in Television." Bell 
System Technical journal, July, 1952. 
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Fig. 2. Proposed system for transmitting only the differ- 
ences between successive pictures (circa 1929). The scene 
is scanned by a Nipkow scanning disc and the light vari- 
ations are picked up by a photocell. 

TAPPED DELAY 
NETWORK 

ERROR 
SIGNAL 

Fig. 3. An improved modern version of the Fig. 2 system. 
The actual value of a picture element is compared with 
its predicted value and the difference is transmitted as 

an error signal. 

network, to hold up the previous elements until the 
next element arrives for comparison, and a cathode - 
coupled differential amplifier (instead of the trans- 
former) to produce the difference signal. The signifi- 
cant modification is that the delay network has now 
been extended to give delayed versions of several pre- 
vious elements instead of one. The delays are such 
that the signals all combine at the grid of the valve 
and the resulting composite signal amounts to a 
prediction of what the next element, S,,, will be. The 
attenuators merely adjust the relative contributions of 
the various signals to this prediction. 

As this system is designed to work on the correla- 
tion between adjacent picture elements, the delays in- 
troduced by the network are made equal to the time 
intervals between these elements. That is, between 
adjacent elements along a line or between corre- 
sponding elements in successive lines, depending 
on whether it is the horizontal or the vertical redun- 
dancy which is to be removed. Fig. 4 shows how the 
error signals appear. By using a combination of two 
such " decorrelators " one with element -to- element 
delays and the other with line -to -line delays, it is pos- 
sible to remove both the vertical and the horizontal 
redundancy. 

At the receiving end, of course, some system is 
needed to restore the redundancy, so that the picture 
can be presented in its original form. In other words, 
a certain amount of the received information has to be 
repeated; and in practice this means that it has to be 
stored in some way. In the 1929 system the receiving 
screen consisted of a mosaic of little reflectors which 
were moved in and out of the light by the signals. 
The first scan set them all in their appropriate 
positions and they remained there permanently until 
moved by the error signals representing the changes 
in the picture. Thus the information was stored and, 
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(Courtesy Bell System Technical Journal.) 

Fig. 4. The results of reducing redundancy. At (a) is the original picture, while (b) shows, in two -dimensional form, the error 
signals produced by horizontal decorrelation and (c) the error signals produced by vertical decorrelation. Note the absence of 
horizontal contours in (b) and vertical contours in (c). 

in effect, repeated in a succession of picture periods. 
Nowadays the process could be done electronically, 
and a picture storage tube would be used in place 
of the mechanical mosaic. 

One very obvious advantage of transmitting only 
error signals, as in Fig. 4, is that their power is very 
much lower than that of the actual picture waveform : 

they only represent the brightness changes. But this 
does not constitute a bandwidth saving as such. The 
sharpness or harmonic- content of these error signals 
is still as great, and requires as much bandwidth, as in 
the original signal. But the power -saving can be 
translated into bandwidth saving by a suitable method 
of coding. In other words, the information in the 
brief error signals can now be spread out over a 
greater length of time -we can take more time in 
transmitting them. As a result of this " smoothing out " 
process we can obtain a continuous and very much 
lower rate of information. And with the lower rate of 
information our bandwidth can be made correspond- 
ingly smaller. A coding device, then, is an essential 
part of the television channel. 

C° Smoothing Out " the Information 
There are various methods of coding or " smooth- 

ing out " the flow of information, and one of the most 
promising was described recently in an I.E.E. paper by 
Cherry and Gouriet`. This system is really intended 
for decorrelating, or reducing the redundancy, in the 
original television waveform, but it could equally well 
be used as a means of coding the error signals pro- 
duced by the " prediction " method of decorrelation. 
The principle is simply to vary the speed of the scan- 
ning system so that more time is taken to transmit 
the high -information parts of the picture and less time 
to transmit the low- information parts. The high - 
information parts are the sharp transitions between 
different brightness values, which are represented by 
correspondingly sharp transitions on the camera mosaic 
and in the waveform (see Fig. 5); so the velocity of 
the scanning beam is made to vary according to the 
sharpness or slope of the waveform. The apparatus 
suggested for doing this is shown in Fig. 6. A differ- 
entiating circuit measures the slope of the waveform 
and controls the scanning velocity accordingly. Thus 
the high slope of a sharp edge tends to slow down the 
beam, and as a result the slope is itself reduced until 
it settles down to an equilibrium value. Similarly a 

" Some Possibilities for the Compression of Television Signals 
by Recoding." Proc. I.E.E., Part III, January, 1953. 
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low slope causes the beam to go faster. The arrange- 
ment is really a self- adjusting or servo system in which 
the beam velocity is controlled by a function of itself. 
Fig. 7 shows the effect on the television waveform. 
In the receiver, the velocity of the scanning beam of 
the c.r. tube is varied in synchronism, and the infor- 
mation for doing this is derived from the modified 
slopes of the received waveform. 

To use this system for coding the error signals pro- 
duced by the " prediction " method of decorrelation it 
would be necessary first to store the error signals on 
the target of an electrostatic storage tube so that they 
could be scanned. But, as stated above, the system is, 
in itself, a decorrelator, as well as being a coding 
device. One can see from the waveforms in Fig. 7, 
for example, that very little time is wasted on trans- 
mitting the flat redundant parts of the picture -a 
time saving which is in fact used for sending the sharp 
transitions in the picture at a lower speed. 

I I I 

~IÑFORMATION yl INFORMATION 

I 

Fig. 5. Line waveform showing low- information parts and 
high -information parts. 

CAMERA AMPLIFIER 

VARIABLE 
VELOCITY 
SCANNING 

GENERATOR 

DIFFERENT IATOR 

Fig. 6. System for controlling the velocity of the camera 
scanning beam according to the amount of information in 
the picture. 
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Of course, with the Fig. 6 arrangement the decorre- 
lation is done only along the lines -in the horizontal 
dimension. The vertical redundancy, between adja- 
cent lines, remains. Gouriet and Cherry, however, 
have pointed out that this vertical redundancy could 
actually be reduced in a similar way. The modified 
line scan waveforms (Fig. 7(b)) would be stored in a 
picture storage tube in the form of a horizontally- 
decorrelated electrical image of the picture. This 
would be done by the " writing " beam of the tube. 
The " reading " beam would then scan the stored 
image in the vertical direction, and it would use the 
same variable -velocity system so that this time the ver- 
tical redundancy would be removed. The output 
waveform would look very much like Fig. 7(b) but 
owing to the horizontal redundancy having already 
been reduced the differences between successive line 
waveforms would be much greater. At the receiving 
end the same process would be done in reverse, using 
a storage tube with a variable -velocity " writing " beam 
to restore the vertical redundancy and a variable - 
velocity "reading" beam to restore the horizontal 
redundancy. 

Matching to the Eye 

These bandwidth saving schemes are, of course, all 
based on the general argument that there is no point 
in transmitting more information than is needed to 
reassemble the picture on the receiving screen. But 
the matter does not really end there. One could also 
argue that there is no point in presenting on the screen 
more information than the human visual system is able 
to cope with. At the moment it seems that we are 
doing just that. In other words, it is probable that 
we could make further reductions in the rate of trans- 
mitting information, and hence in bandwidth, by 
taking more advantage of the limitations of the human 
visual system. The screen should be "matched" to 
the eye. 

One way of doing this would be to reduce the scan- 
ning rate -either the number of pictures per second or 
the number of lines per picture. The number of lines 
per picture is, of course, an old problem and every- 
body has different ideas on the subject. In practice 
it has been a matter of using as many lines as possible 
without making the bandwidth too unreasonable. 
This has been based on the assumption that the more 
lines there are in the picture the sharper it will appear. 
But in fact this assumption is only partly true. The 
subjective sharpness increases rapidly with number 
of lines up to a certain point, but after this the addi- 
tion of further lines makes very little difference. In 
other words, after this point an extra expenditure of 
bandwidth brings no worthwhile returns in subjective 
sharpness and so is largely wasted. The French 819 - 
line pictures certainly do not look twice as sharp as our 
405 -line pictures. The optimum point is actually in 
the region of 400 -500 lines, so in the British and 
American systems, at any rate, a reasonable matching 
of screen to eye has already been achieved, and little 
more can be done in this direction. 

There remains the possibility of reducing the 
number of pictures per second. At the moment, in 
the British system, we have 25 pictures per second. 
But we do not really need this picture frequency to 
achieve continuity of vision, for the human visual 
system is still incapable of separating successive 
images when they are presented at a rate as low as 10 
per second. (This may have something to do with the 
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Fig. 7. At (a) is a nor- 
mal line waveform while 
(b) shows how it would 
appear with variable - 
velocity scanning as in 
Fig. 6. 

(a) 

(b) 0 0000000 
.ÿ 0000 :\ 

O O O 000 0000000 0000000 0000 

Fig. 8. Illustration of 
the dot -interlace sys- 
tem of television in 
which the picture is 
built up from four sets 
of dots. 

DOT PATTERNS O 
10 -c /s electrical alpha rhythm of the brain which is 
thought to be a kind of physiological scanning 
mechanisni.) So it seems that we could quite gafely 
halve the picture frequency to 122 per second and 
thereby make possible a 50 per cent reduction in 
bandwidth. 

The only difficulty in this is that although the eye 
may only need 124 pictures per second for con- 
tinuity of vision, it becomes very sensitive to flicker at 
anything below 50 per second. In the present system, 
of course, we have overcome this difficulty by the 
ingenious expedient of presenting the 25 pictures per 
second as a series of interlaced half -pictures, or frames, 
at 50 per second. As a result of this interlacing the 
flicker is transferred from between successive pictures 
to between adjacent lines. This is just right for the 
eye, since the only part of the retina which is capable 
of resolving the lines (the fovea in the centre) happens 
to be insensitive to flicker. The parts of the retina 
which are sensitive to flicker (the peripheral regions) 
are incapable of resolving the lines and so cannot see it. 

The logical thing to dc, then, is to extend the inter- 
lacing principle and halve the picture frequency to 
122 per second, while still keeping the flicker fre- 
quency at 50 c/s. In other words, each picture would 
now consist of four frames instead of two'. This, in 
fact, is the principle of the dot -interlace system of tele- 
vision, in which each picture is built up from four 
interlaced sets of dots (see Fig. 8); each set con- 
tributes a quarter of the total picture information. 
Dot interlacing could therefore be used in this way to 
halve the bandwidth by halving the picture frequency. 
(Alternatively, of course, with the existing bandwidth 

5 For example, the system developed by DuMont Laboratories. 
See Wireless World, Dec. 1st, 1938, p. 480. 
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it could be used to double the definition.) Another 
method of halving the picture frequency while keeping 
the flicker frequency at 50 c/s is to use a picture 
storage tube., In other words, each picture is stored 
and flashed on the screen four times before changing 
to the next picture -a principle which has already 
been utilized in certain film projectors. The main dis- 
advantage of reducing the picture frequency is that 
fast -moving objects appear as multiple images when 
the necessary measures have been adopted in order to 
overcome flicker. 

There is also the possibility of exploiting the limita- 
tions of visual acuity, or resolving power of the eye, as 
it is sometimes called. Jesty and Phelp have shown, 
for example, that visual acuity falls off rapidly with 
reduced brightness and contrast'. This suggests that 
it might be possible to reduce the amount of informa- 
tion in the shadowy parts of the picture without any- 
body being any the wiser -and such a reduction 
would certainly enable a bandwidth saving to be 
made. Then again, visual acuity is also very much 
lower at the edges and corners of the picture, since 
these are the parts which are projected on to the insen- 
sitive peripheral regions of the retina. It is true that 
we are free to focus the sensitive fovea of the retina 
on to these parts but, generally speaking, we keep it at 
the centre of the picture. So, again, a reduction of 
information might be made towards the outer edges 
of the picture. Another interesting feature of visual 
acuity is that it seems to fall off as the screen is 
brought nearer to the eye. This suggests that a small 
and near picture can satisfy the viewer with less 
information than a large and distant one subtending 
the same angle at the eye. Or, for the same bandwith, 
the small and near picture will look sharper. Unfor- 
tunately this physiological effect seems to work in the 
opposite way to the psychological effect described by 
C. Burns in the January issue, by which the bigger 
picture appears to be the sharper of the two. 

Colour Television 
With colour television, of course, the bandwidth 

problem is even more acute, for there is so much more 
information to be transmitted. Various methods have 
been proposed for reducing the bandwidth by succes- 
sive sampling of the three colour components, but a 
new idea put forward recently by Valensi seems to get 
much closer to the heart of the matter. In this, the 
components of the colour are not transmitted at all, 
but just a code signal representing the colour itself. 
The colours are analysed in the usual way by three 
pick -up tubes with filters in front, and the voltage 
outputs from these form a combination which actuates 
the transmission of the appropriate code signal. 

The fact that a person's visual acuity is about 50 per 
cent lower with colour pictures than with black and 
white has already been exploited in the "mixed highs" 
system of colour television. Since there is no point in 
describing the high- information parts of the picture 
in colour when the eye cannot see the result, the 
bandwidth of the colour channel can be reduced by 
about 50 per cent without any noticeable difference 
in the picture. The high -information parts are made 
visible to the eye by being reproduced in black and 
white. Again, the visual acuity with blue is very much 
lower than with the other two colour components, so 
this makes possible an additional bandwidth reduction 
in the blue channel. 

" The Evaluation of Picture Quality with Special Reference to 
Television." Marconi Review, 3rd and 4th Quarters, 1951. 
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BOOKS RECEIVED 
Principles of Radar, by Members of the Staff of the 

Radar School, Massachusetts Institute of Technology. 
Third Edition, by J. F. Reintjes and G. T. Coate. 
Extensively revised test book of the basic concepts and 
and techniques of radar. Pp. 985 +XV; Figs. 642. 
McGraw -Hill Publishing Company, 95, Farringdon 
Street, London, E.C.4. Price 55s 6d in U.K. 

Sound Reproduction (Third Edition), by G. A. Briggs. 
Revised and enlarged survey of loudspeakers, recording 
and allied subjects Pp. 368; Figs. 315. Wharfedale 
Wireless Works, Bradford Road, Idle, Bradford, Yorks. 
Price 17s 6d. 

TV Manufacturers' Receiver Trouble Cures, Volume I, 
by Milton S. Snitzer. More than 300 troubles met with 
in current American television receivers, and the cures 
recommended by their makers. Pp. 115; Figs. 51. John 
F. Rider Publisher, 480, Canal Street, New York, N.Y. 
Price $1.80. 

Television and Education in the United States, by 
Charles A. Siepmann. Sociological study of the influence 
of television viewing on the school work of American 
children. (A UNESCO pamphlet.) Pp. 120 +xi; Her 
Majesty's Stationery Office, Kingsway, London, W.C.2. 
Price 6s. 

Manufacturers' Literature 
Portable Disc Recorder containing a four -stage amplifier 

with push -pull output of 8 watts. Illustrated brochure with 
specification and response curves and a leaflet describing the 
ribbon microphone that goes with the equipment, from E.M.I. 
Sales & Service, Hayes, Middlesex. 

Diamond Wheels in various shapes and sizes for cutting 
and grinding ceramics and glass. Leaflet giving general in- 
formation and describing improved method of manufacture, 
from Colton & Company (Lapidaries), Diamond Tool Divi- 
sion, Walpole Road, London, S.W.19. 

Electronic Measuring Instruments for laboratory and test 
purposes. A brochure giving short descriptions and photo- 
graphs of the complete range available from Philips Electrical, 
Century House, Shaftesbury Avenue, London, W.C.2. Also 
a leaflet on the Philips range of variable transformers. 

Hi -K Ceramic Capacitors; a technical bulletin (No. 27, 
series 2) giving specifications of wire -ended and screw -base 
tubulars and lead- through and miniature -bead types, from the 
Telegraph Condenser Company (Radio Division), North 
Acton, London, W.3. 

Components, accessories and construction kits; a selection 
of more popular items from the general stock list of City 
and Rural Radio, 101, High Street, Swansea, Glam. 

Fractional Horse -Power Motors and others; an abridged list 
with prices of the types available from Higgs Motors, Witton, 
Birmingham, 6. 

Megohmmeter with a range of 0.3- 20,000,000 MO, enabling 
changes in resistance to be measured without adjustment of 
controls. This and other electronic measuring instruments 
described briefly in an illustrated broadsheet from Electronic 
Instruments, Red Lion Street, Richmond, Surrey. 

Stabilized Power Supply with d.c. output voltage continu- 
ously variable from 200 V to 350 V and stability of ±0.5% 
for ±10% mains variations. Specification in a leaflet from 
Harvey Electronics, 273, Farnborough Road, Farnborough, 
Hants. Also a leaflet describing their Production Facilities 
available for precision mechanical and electro- mechanical 
work. 

Batteries; h.t. and l.t. for receivers and hearing aids. A 
brochure giving voltage tappings, weights, sizes and prices 
from Siemens Electric Lamps and Supplies, 38 and 39, Upper 
Thames Street, London, E.C.4. 

Gramophone Amplifiers, 4 W and 10 W outputs, with tone 
controls but no output transformers. Descriptive leaflet and 
list of accessories from Ian M. Ross, Electro- Acoustic 
Laboratories, Knockbreck Road, Tain, Ross -shire, Scotland. 

Resistance and Ratio Boxes, d.c. bridges and similar instru- 
ments for the laboratory; brief specifications on an illustrated 
leaflet from Croydon Precision Instrument Company, 116, 
Windmill Road, Croydon, Surrey. 
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THE "BELLING-LEE" PAGE 
Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 

R.E.C.M.F. 
Readers of this page, receiving 

invitations, will be visiting the 
R.E.C.M.F. Exhibition from the 
t4th to the i6th April. 

As most readers are aware, this 
is a private exhibition, held under 
the auspices of the Radio & 
Electronic Component Manufac- 
turers Federation, and as in recent 
years, will take place at Grosvenor 
House, Park Lane. 

The majority of those receiving 
invitations will be representatives 
of the Services and Supply Minis- 
tries. Industrial concerns and 
technical establishments will be 
represented by designers, tech- 
nicians and engineers, together with 
a very large number of overseas 
buyers. 

We hope any readers who may 
be present, will come and see us 
and what we have to show, on 
Stand No. 52. 

Ignition Suppression of 
Motor Cars, etc. 

Lately the correspondence col- 
umns of " 7'he Autocar " have 
carried a number of very interesting 
letters on this subject, and we have 
the Editor's and the Author's 
permission to reproduce one letter 
which appeals to us. We have 
never met Mr. Goodger, but his 
200 

0.1 0.2 0.3 0.4 0.5 
TIME MICROSECONDS 

The oscillatory nature of the ignition 
capacity spark current is shown 

above. 
letter disposes of a common mis- 
conception in a very concise 
manner, as in it, he refers to the 
alteration of waveform, but does 

1.0 

0.5 

suppressor -a resistor of, say, 
5,000 ohms -in the h.t. lead at 
the distributor necessarily re- 

duces the voltage at the spark 
gap ? 

Don't forget that, until the 
actual moment of the spark 
jumping to earth, the circuit is 
not completed and what the 
resistor does, surely, is to enable 
the voltage to build up to maxi- 
mum before jumping the plug 
gaps. 

The suppressor does not work 
as such by lowering the voltage 
by any appreciable extent, but 
by altering the waveform of the 
h.t. current. 

An electrical current which 
rises quickly to maximum and 
peaks sharply will radiate much 
more interference than one which 
builds up comparatively gradu- 
ally and collapses in the same 
way. Hence the resistor at the 
distributor. And what about 
side items, like longer plug life 
and easier starting from cold ? 

I own a somewhat lethargic 
8 h.p. saloon and, since fitting a 
suppressor some while ago, I have 
noticed no drop in performance 
or increase in petrol consumption, 
but, contrariwise, I have noticed 
a very slight but definite increase 
in the engine's ability to pull at 
low speeds. B. Goodger." 
Oswestry, Shropshire. 

Electric Cooker as an 
Interference Suppressor 

This is a hardy annual : we are 
often asked why it is that inter- 
ference which makes radio intoler- 
able, sometimes ceases when an 

2 3 
TIME MICROSECONDS 

5 

lntroductton of a suppressor resistor 
effectively eliminates the oscillations 

of the spark current. 
not illustrate this. The two curves 
shown above are our contribution. 

" Alteration of Current Waveform 
your correspon- 

dent (64627) really correct in 
assuming that the insertion of a 

"Belling -Lee" Capacitor Suppressor 
L.75o 

electric cooker is switched on. This 
was given quite a lot of publicity 
recently in one of our daily papers 
which has a very wide circulation. 
The answer is, that by its nature, a 
cooker has a very considerable 
capacitance between each line and 
earth, and this by- passes the 
unwanted H.F. interference to 
earth. Naturally this rather large 
" capacitor " is only effective when 

in circuit, i.e., when switched on, 
and is therefore an " expensive " 
suppressor. A similar effect may 
be expected from a standard 

" Belling -Lee " Set Lead Suppressor 
L.3oo /3 

capacitor suppressor such as the 
" Belling -Lee " L.95o which 
measures 31in. X 2 }in. X 3in. and 
of course passes no current. When 
used in this way, it is generally 
fitted where the mains enter, i.e., 
at the meter board between neutral 
and live, the centre point being 
earthed. A set lead suppressor 
(containing chokes) is often pre- 
ferred ; this is L.300/3 and is 
fitted, as its name implies, between 
the supply point and the receiver. 

Ever Hopeful 
Recently, one of our engineers 

had occasion to visit places rather 
remote from the bustle and strife 
of London. Television was some- 
thing that was likely to arise " in 
a few months time." He heard of a 
prospective viewer who would only 
buy a broadcast receiver that had 
a loudspeaker grill large enough to 
take a television screen when the 
time came 1 

STOP PRESS 

ALL EFFICIENT new cars have 
at least one ignition resistor 
fitted as standard. 
Bring your car up -to -date for 
2/6d. Fit a " Sparkmaster" for 
controlled spark, easier cold 
starting , reduced pinking and 
plug burning. 
Cars so fitted do not interfere 
with T.V. reception. 

It will pay you to fit a "Belling - 
Lee" "Sparkmaster" to -day. 

Written 28 February, 1953. 

BELLING &LEE LTD 
CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX., ENGLAND 
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MARCONI communication systems 

serve mankind 
Before Guglielmo Marconi's invention of 
wireless, a. ship out of sight of land was 

literally cut off from the world. Today you 

can, in a matter of minutes, contact a ship in 

SURVEYED 

mid -Atlantic. Such is the measure of his 

service to communications and safety at sea. 

Such too, is the measure of his ideals, 

which still inspire the Company he founded. 

PLANNED INSTALLED 

MARCONI'S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD ESSEX 
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Presenting Technical Information 
Six More Writing. Awards by the R.I.C. 

THE NEED for more articles making known to 
executives and administrators, as well as to techni- 
cians, new and interesting developments in radio, tele- 
vision and electronics in this country is stressed by 
Vice -Admiral Dorling, director of the Radio Industry 
Council, in announcing six further awards of pre- 
miums for technical writing. It is the writing of this 
type of article that the R.I.C. wants to encourage and 
Vice -Admiral Dorling emphasized that it is almost 
essential when preparing a highly technical article 
to start with a " simple, concise explanation of the 
aims and applications of the techniques described... . 

Greater attention should also be paid to clarity." 
Four awards of 25 guineas will be made to the 

authors of each of the following articles published 
during 1952: 

P. H. Parkin, B.Sc., A.M.I.E.E., who is principal 
scientific officer in charge of the sound insulation and 
acoustics section of the Physics Division at the 
D.S.I.R. Building Research Station, and P. H. Taylor, 
A.M.I.E.E., technical director of Pamphonic Repro- 
ducers, Ltd., for their article " Speech Reinforcement 
in St. Paul's Cathedral," published in the February 
and March issues of Wireless World. 

T. Somerville, B.Sc., M.I.E.E., F.Inst.P., head of 
the Electro Acoustics Group of the Engineering 
Research Department, B.B.C., and C. L. S. Gilford, 
M.Sc., F.Inst.P., head of the acoustics section of the 
Group, for an article in the B.B.C. Quarterly, Spring, 
1952, on "Composite Cathode Ray Oscillograph Dis- 

plays of Acoustic Phenomena and their Interpreta- 
tion." 

J. A. Jenkins, M.A., M.Inst.P., who is in charge of 
the Photoelectric Division of the Mullard Vacuum 
Physics Research Laboratories, and his chief assis- 
tant, R. A. Chippendale, B.Sc., for " Some New Image 
Converter Tubes," published in the July, 1952, issue 
of Electronic Engineering. 

W. R. Stamp, on the staff of the Admiralty Research 
Laboratory, Teddington, for an article in Discovery, 
September, 1952, on " Underwater Television." 

Ex gratia awards of £ 10 each are made to :- 
T. W. Bennington, who is engaged in ionospheric 

and short -wave propagation work in the Research 
Department of the B.B.C., for his article on " Propa- 
gation of v.h.f. via Sporadic E," (Wireless World, 
January, 1952), and 

G. N. Patchett, Ph.D., B.Sc., A.M.I.E.E., M.I.R.E., 
A.M.Brit.I.R.E., head of the Electrical Engineering 
Department, Bradford Technical College, for his con- 
tribution on "Faulty Interlacing," (Wireless World, 
July and August, 1952). 

The awards will be presented at a luncheon in Lon- 
don on April 9. 

An interim award of 25 guineas was made at last 
year's Radio Show. 

Full details of the scheme for encouraging technical 
writing, which provides for the awarding of up to six 
25- guinea premiums each year, are available from the 
Secretary, R.I.C., 59, Russell Square, London, W.C.1. 

NEWS FROM THE CLUBS 

Brighton. -" Sub -miniature Equipment " is the subject of 
a talk to be given by a representative of Multitone Electric, 
Ltd., to the Brighton & District Radio Club on April 14th. 
On April 28th F. R. Canning will speak on " Designing a 

Simple Transmitter." Meetings are held at 7.30 at the Eagle 
Inn, Gloucester Road, Brighton, 1. Sec.: R. T. Parsons, 14, 
Carlyle Avenue, Brighton. 

Chester. -The April programme of the Chester & District 
Amateur Radio Society, which meets each Tuesday at 7.30 
in the Tarran Hut, Y.M.C.A. Grounds, Chester, includes : 

a discussion on a top -band transmitter (7th); " Problems of 
Transmitters in North Africa " by Capt. Carpenter, MD2B 
(14th); and a discussion on radio interference (21st). Sec.: 
N. Richardson, 1, Victory Villa, Newton Lane, Upton, Chester. 

Cleckheaton. -At the meeting of the Spen Valley & Dis- 
trict Radio & Television Society on April 8th A. Smith, 
B.Sc. (G2BO0), will speak on " Nuclear Physics." The club 
meets on alternate Wednesdays at 7.30 in the Temperance 
Hall, Cleckheaton. Sec.: N. Pride, 100, Raikes Lane, Birstall, 
Nr. Leeds. 

Coventry.- Members of the Coventry Amateur Radio 
Society will be given a " Radio Reader's Digest " at the 
meeting on April 13th. A lecture- demonstration on " A 
Multi- purpose Power Supply" will be given by Ray Bastin 
(a member) on April 27th. The club meets on alternate 
Mondays at 7.30 at the Y.W.C.A., Queen's Road, Coventry. 
Sec.: K. Lines, 142, Shorncliff Road, Coventry. 

East Brighton. -We have been informed by F. J. Walton, 
secretary of the East Brighton Short Wave Club, that owing 
to lack of support, the affairs of the club are being wound up. 
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Manchester. -The new secretary of the South Manchester 
Radio Club (M. Barnsley) will show members the Mullard 
Film Strip No. 5 on April 10th. Meetings are held on alter- 
nate Fridays at 7.30 at Ladybarn House, Mauldeth Road, 
Fallowfield, Manchester. 14. The club transmitter (G3FVA) 
is on the air on 3.5 Mc /s on alternate Fridays. Sec.: M. 
Barnsley (G3HZM), 17, Cross Street, Bradford, Manchester, 
11. 

Peterborough. -P. J. Walker, of the Acoustical Manufac- 
turing Co., will give a lecture- demonstration on " High Quality 
in Small Rooms " to members of the Peterborough Radio and 
Scientific Society (G3DQW) on April 9th. The club meets 
each Thursday at 7.30 at its headquarters in St. Paul's Road, 
Peterborough. Sec.: S. Woodward, 72, Priory Road, Peter- 
borough. 

Portsmouth.- Meetings of the Portsmouth & District Radio 
Society, which is affiliated to the Royal Marine Signal Club, 
are held each Tuesday at 7.30 at the Royal Marine Barracks, 
Signal Club, Portsmouth. Sec.: L. Rooms (G8BU), 51, Locks - 
way Road, Milton, Portsmouth. 

Southend. -The lecture programme of the Southend & 
District Radio Society includes " The Diode Detector " by 
K. J. Varcoe, A.M.I.E.E., on April 17th. " The Principles 
and Use of the Cathode -Ray Oscilloscope " by S. F. Asquith, 
A.M.Brit.I.R.E., and " The Manufacture of Piezo- Electric 
Crystals " by Dr. C. P Fagan of Cathodeon, Ltd., are among 
the forthcoming events. Also visits are planned to the Cable 
and Wireless station at Brentwood, North Foreland station 
and the Rochford Aerodrome. Sec.: G. Chapman, Bell Hotel, 
20 Leigh Hill. Leigh -on -Sea, Essex. 
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Designing a Tape 
Recorder By J. M. CARTER, B.Sc.* 

2 -The Amplifier and its Associated Oscillator and Level 

ALL STUDIO TYPE tape recorders employ 
separate record and playback heads, each function 
occurring simultaneously, so that the playback head 
provides a continuous monitoring of the recorded 
signal. In this case, therefore, two separate ampli- 
fiers are necessary for record and playback. For 
almost all other non -professional applications, how- 
ever, this is not strictly necessary as with a good 
instrument it is extremely rare for anything to go 
wrong with the recording process. For this reason, 
and also because of the saving in space and cost, the 
majority of commercial equipments use a combined 
record -playback head, and with the addition of the 
appropriate switching the amplifier is also made to 
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Fig. 2. Frequency response curve (uncompensated) of head 
and transformer, from a recording made under constant - 
current conditions. 
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serve both purposes. What are the main require- 
ments for such an amplifier, and how may they most 
easily be met ? 

The first essential is high overall gain. Assuming 
that the combined record- playback head is of the 
usual twin -track type and is used with a step -up 
matching transformer to the first valve grid, the gain 
at 50 c/s from this point to the output will require 
to be roughly 110 db. With this order of gain hum 
can become a major problem, especially when a metal - 
cored inductor, i.e., the head, is connected to the 
input ! However, a carefully planned layout of the 
components, and some special precautions, can reduce 
it to a negligible value. The head matching transformer 
should preferably be of the " astatic " type, to assist 
hum pick -up cancellation, and, in addition, be com- 
pletely screened in a Mumetal case, it is also advan- 
tageous to mount it so that it can be rotated to the 
position of minimum hum pick -up. This rotatable 
feature is also desirable with the mains transformer, 
as often just a few degrees of movement of the main 
flux axis can effect a marked reduction in hum. These 
adjustments, will be made, of course, when the equip- 
ment is completely assembled, and with the motors 
running, in case a slight amount of hum " bucking " 
is necessary. 

To exclude the possibility of internally generated 
valve hum in the low level stages, only valves with a 
" bifilar " heater should be used, and as an additional 
safeguard the heater winding on the mains transformer 

R29 22 An 

-wvM/` + H,T. 

270V 

RII o Ce 

Ro 100kI1 

27okß Cr, + GRIO OF V3 
005µF 500V 

- 
Rs 

IMß 

MICROPHONE 
INPUT 

Fig. 3. Playback 
equalizing circuit. 
Fixed resistors can all 
be of f -watt rating, 
but R3 and R11 should 
be of the high -stability 
type. A silvered -mica 
capacitor should be 
used for C4. Trans- 
former Type 977 and 
choke Type 727, made 
by Wright and Weaire, 
can be used for T1 
and L1 respectively. 

' Wright and Weaire 
Ltd. 
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should be centre -tapped to chassis. The first and 
second valves must also be free from microphony, and 
the compact form of the modern all -glass miniature 
type is a decided advantage in this respect, although if 
a " lock -in " base is employed it is advisable to mount 
the valveholder assembly on rubber and use flexible 
leads to the valveholder tags, to avoid transmitted 
vibrations from the chassis. To avoid chassis currents, 
a single chassis " earth " for all the earth return leads 
of the first two valves, input transformer and playback 
head is essential. Another desirable feature in con- 
nection with the first two valves is the use of high - 
stability anode load resistors to eliminate resistor 
noise. 

The amplifier must also be equalized to accom- 
modate the varying response from the head on play- 
back, which occurs when recording is made under 
virtually constant -current conditions in the usual 
way (Fig. 2). This may be done in several ways, but 
the method shown in Fig. 3 is recommended for its 
simplicity, stability and possibility of adjustment to 
almost any unequalized tape response. 

Equalizer Design 

As can be seen, it takes the form of a combined 
potentiometer -shunt circuit across the output from 
the first valve anode load resistor. When the CRL 
network between points A and B has a high impedance, 
which occurs at low audio frequencies, and also at the 
high audio frequencies in the region round the re- 
sonance point of L1C4, the maximum voltage will be 
tapped from the potentiometer formed by its series 
connection to the 100 -k1 resistor R30 and the coupling 
capacitor C24. At the same time the shunting effect of 
the whole network across the anode load of VI will be 
a minimum. In the middle audio -frequency range, 
say 1,000 -5,000 c /s, the impedance of C5 and L5C4 
will be low (the latter being well off resonance), 
and the value of the variable resistance R; will form 
the greater part of the total impedance, which will be 
at its lowest value. Hence a much smaller voltage will 
be tapped off the potentiometer network, and the 
shunt effect also will be at its maximum. The re- 
sonance point of L1C4 is usually fixed between 11 and 
13 kc /s and forms the upper limit to the frequency 
response, after this point the response falling away 

OUTPUT V; 

RADIO 
INPUT 

rapidly. To avoid hum pick -up, the inductor L, 
should either be screened in Mumetal or be of astatic 
construction. 

The second valve V2 is connected as a straight 
RC- coupled amplifier, with the cathode resistor not 
bypassed, to provide some measure of current feedback 
and further improve the linearity. 

From the anode of V2 the amplifier can follow any 
prescribed pattern to the output stage, providing 
(a) that the remaining amplification is linear and ade- 
quate, and (b) that some 13 volts or so of undistorted 
signal are available at some point for recording. 

Main Amplifier 
Perhaps the simplest output stage fulfilling these 

conditions, and also providing 3 watts of output at 
3 per cent distortion, is that shown in Fig. 4. The 
output from V2 is fed via the volume control R12 to 
the last two valves V3 and V4. A " loop " embracing 
some 14 db of negative feedback is run from the 
secondary of the output transformer T2 to the cathode 
of V3 and, as previously stated, enables 3W of audio 
power to be extracted from V4 at a low percentage 
distortion. It also ensures a very flat response from 
40- 15,000 c/s from the microphone or radio jack to 
the output transformer secondary. 

When the amplifier is used for recording, the action 
of plugging the microphone into the microphone jack 
(Fig. 3) automatically disconnects the first stage and 
the equalizing circuit, and V2, V3 and V4 then provide 
a gain of approximately 8,000 to the anode of V4. 
As the voltage required for the peak recording level 
will only be about 13, this means that a signal of 
1.6 mV from the microphone will fully load the tape. 
The " Radio " input jack should be used when a 

large recording input of perhaps 100 mV and upwards 
is available, as very large inputs would overload the 
grid of V2. If the source of this larger input is of a 
high -impedance nature, a shorting plug should be 
inserted in the microphone jack to prevent any first 
stage noise coming through ; if of low impedance it 
will, of course, shunt the noise output from the first 
two stages, and this trouble will not arise. 

The amplified signal to be recorded will appear at 
the anode of V4 and from there will pass through the 
isolating capacitor C27 to the recording network 

which consists of a 51 -kc /s 
trap (L4 and C13) and the 
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main series recording resis- 
tor R19 and its associated 
pre- emphasis capacitor C12. 
The 3,400 -pF capacitor C11 

is merely to depress the 
feedback " hump " in the 
supersonic region. 

The 51 -kc /s trap is a 
parallel resonant LC circuit 
tuned to the bias frequency 
by means of a dust core 
in the coil and serves two 
purposes : (a) to provide 
an effective block to bias 
volts appearing at the anode 

Fig. 4. Power amplifier circuit. Resistors are of fwatt 
rating. C11, C12 and C13 are silvered mica. Components 
suitable for L4 and T2 are the choke Type 666 and trans- 
former, Type T1428, made by Wright and Weaire. 
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of V4, and consequently its output network, and (b) to 
maintain a high impedance to 51 kc /s across the signal 
winding of the head and so prevent its feed circuit 
from imposing too great a reflected shunt load on the 
bias winding and supply. R19 has a value of 100k Sl 
and C12 of 250 pF, and as the head impedance reaches 
a maximum of 12,000 Sl at 10,000 c /s, this ensures 
that the recording current through the head is 
essentially constant up to the higher audio frequencies, 
where C12 provides an increase which serves to 
neutralize the extra head losses and also provides 
some degree of treble boosting. 

Recording Level 
To obtain the best signal -noise ratio the tape must 

be recorded to that intensity which gives the maximum 
permissible distortion on subsequent playback. Too 
low a recording level will result in a lower signal output 
from the tape requiring more gain from the amplifier 
and thus, inevitably, more background noise. This 
monitoring of the recording voltage applied to the 
head is done by some form of visual indicator. 
" Magic eyes " which deflect, or neon lamps which 
glow on the audio peaks are often used. For close 
control on professional equipment, however, a form 
of meter is always used and the simple valve volt- 
meter shown in Fig. 5 can easily be built into the 
amplifier at little extra expense to provide an excellent 
peak level indicator. 

Part of the signal is taken from the potentiometer 
R33 and applied through R34 to the strapped anode 
and grid of one triode half of V5. C14 has a value of 
1,000 pF and is intended to prevent any stray bias 
volts causing a " permanent " meter deflection. 
R34 is to prevent diode " clipping " on playback when 
a large voltage may appear across the 10 -M S2 resistor, 
R20 and cause current to flow between the grid and 
cathode of the second triode half of V5 and thus through 
the 12k fl resistor R22 to earth. R20 and C15 form 
the diode load and their values are chosen to have a 
fairly large time constant, so that the meter needle 
will " hang " on even the most transient peaks. 
The second triode half of V5 is backed off to zero 
anode current (at the no input condition) by the 
potentiometer chain R22, R23. 

By adjusting the setting of R,,, the peak recording 

Fig. 5. Level- monitoring valve 
voltmeter. Fixed resistors are 
all f -watt. 
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Fig. 6. Bias oscillator circuit. R26 should be rated at / watt. 
Tag markings for L2 relate to the Wright and Weaire Type 
579 coil. 

level, the setting of which will be described later may 
be made to correspond to any convenient deflection or 
marked point on the meter scale. 

Turning now to the oscillator section, there are 
several requirements to be met. If the frequency 
response is to extend to 10 or 12 kc /s, the bias frequency 
should be at least five times this, to avoid the produc- 
tion of whistles due to possible harmonic interference 
from the audio signal. The waveform of the bias 
should be pure, to prevent a noisy background appear- 
ing on the recording, second harmonic distortion being 
especially bad in this respect. The grid drive, and, 
if possible, the anode current waveform of the oscilla- 
tor valve also should be free from distortion, to 
prevent the radiation of high -order harmonics which, 
though small, may be of comparable magnitude to 
radio signals and cause undesirable whistles when 
recording these. Finally, it must be arranged that 
the bias will " die" slowly when the oscillator is 
switched off, as otherwise a sudden break will often 
result in a " polarized " head and consequent noisy 
background to recording and playback. 

When correctly set up, the oscillator circuit shown 
in Fig. 6 conforms to these requirements and has 
proved satisfactory and reliable in practice. It 
uses a coil with a movable dust core, so that if, 
in spite of all precautions, an interference whistle is 
produced between the oscillator and a radio signal 
being recorded, it may be used to tune out the offend- 
ing beat -frequency note. 

By means of the potentiometer R25 the grid drive 
volts should be made the maximum possible without 
distortion becoming evident when the waveform is 
viewed on a cathode ray tube, this being done, of 
course, with the normal load connected. The h.t. 
is supplied across C20, which is a 16 -µF electrolytic, 
and is switched beyond this so that the capacitor acts 
as a reservoir and ensures that a slow dying of the 
oscillations takes place. C1, is intended to prevent 
any hum getting through from the oscillator to the 
record and erase heads, and C18 is to prevent any 
shunting action of the oscillator output circuit on the 
signal winding, by reflection through the head. 

(To be concluded) 
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LETTERS TO THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Broadcast Transmitter Distortion 
IN reply to a complaint regarding severe distortion 

manifesting itself as a transient " rattle " heard through- 
out a large number of broadcasts in recent months, I 
have been informed by the B.B.C. that " All our domestic 
service transmitters of 10 kW and over have had compres- 
sion introduced into the audio chain in order to offset the 
interference from foreign stations. This means that the 
transmitter will peak to 100 per cent modulation more 
frequently than is usual in a broadcasting system, and 
distortion, particularly on transients, is bound to occur." 

I imagine that no high -power transmitter can handle 
such high modulation under any conditions without con- 
siderable distortion being introduced, and when to this 
is added the product of a.f. compression, the result is 
intolerable. 

In recent years a greater number of people than ever 
before have given their efforts to designing, and their 
money to purchasing, receivers capable of giving a really 
high quality of reproduction from broadcast transmis- 
sions; their intentions are stultified when violent rattles 
are radiated by the transmitter, while the result of the 
" average " commercial receiver trying to cope with high 
modulation levels needs no description! 

Automatic compression has been spurned in good 
recording practice for some time on account of its essen- 
tial accompaniment of distortion, and it would seem that 
the B.B.C. is compromising too much with quality in return 
for a but fractional gain in signal -to -noise ratio. Surely 
equivalent results could be obtained by manual monitor- 
ing, the quietest passages being boosted. This would 
not seem to require excessive trouble on the part of the 
producer, and would entirely avoid the severe disadvan- 
tages of the present method. 

The B.B.C. should not forget that some of its listeners 
are able to receive its transmissions under reasonable 
conditions -and, anyway, I can assure them that, other 
things being equal, a clear and undistorted signal sounds 
better " through " background mush than a muzzy one. 

London, N.10. IAN LESLIE. 

" Geared to Greenwich" 
IN the March issue of Wireless World there are several 

references to the MSF standard frequency transmissions, 
including an editorial comment in which some disappoint- 
ment is expressed that the 24 -hour transmissions planned 
for the future will not be modulated continuously by 
1 -c /s impulses. Although no official announcement has 
yet been made about the revised programme I can say that 
the information you give is substantially correct, and I 
hope this letter will explain why it is not proposed to 
transmit pulses continuously, and will also clear up one 
or two misunderstandings that appear to exist. 

The transmissions form part of an internationally co- 
. ordinated experiment designed to discover the best means 

of securing world -wide reception at a useful level of a 
standard frequency. Although frequency standardization 
is the primary object, as much useful information as 
possible is added in the form of various modulation fre- 
quencies. The programme of modulation could be changed 
to meet new requirements, and any suggested alternatives 
will be considered in relation to other, and possibly con- 
flicting, requirements, and to other services of standard 
frequency transmissions. It will be appreciated that com- 
promise solutions may have to be adopted. 

It is stated in the editorial comment that the continuous 
transmission of 1 -c /s impulses would make practicable 
a truly radio -driven clock for anyone who cared to set up 
a radio receiver; but this is an over -simplification of the 
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problem. The carrier frequencies available are, of course, 
allocated by international agreement and although for this 
country a lower frequency would be more suitable, the 
difficulties of securing such a channel will be well under- 
stood. It is hoped that ultimately at least one of the 
available frequencies from one or other of the transmitting 
stations will be well received at any time of the day; but 
it is expected that automatic selection of the frequency 
giving the strongest signal would have to be used. Until 
the service has reached this stage and until it is decided 
that the rather complicated reception and control equip- 
ment is economically reasonable for application to pendu- 
lum clocks, there is no advantage in transmitting the pulses 
continuously and thereby making the service less suitable 
for other purposes. 

The statements made about the service in the article 
" Time and Telearchics " are also somewhat misleading. 
The transmissions are the responsibility of, and are moni- 
tored by, the National Physical Laboratory, although the 
very high standard of performance that has been achieved 
depends on the close co- operation of the Post Office and 
the Royal Observatory The 1 -c /s impulses are obtained 
directly from the quartz standard controlling the carrier 
waves and the accuracy of time interval is, therefore, the 
same as that of frequency. The impulses are not inde- 
pendently phased except on rare occasions when on the 
first day of the month adjustments of 50 ms or 100 ms are 
made to bring the actual time of transmission nearer to 
uniform time. During the last year it has not been neces- 
sary to make any adjustments. This uniform time is not 
quite the same as astronomical time but has the effect of a 
small periodic variation in the rotation of the earth 
removed. The discrepancy between the time of the 
impulses and astronomical time may therefore approach 
100 ms. In order that there should be only one value of 
absolute time in use throughout the country the results 
given for MSF in Wireless Engineer include the time - 
difference between the 1 -c /s impulses and the Rugby, 
GBR, time signals. 

National Physical Laboratory, R. S. J. SPILSBURY. 
Teddington. 

" Magnetic Powder Cores" 
THE excellent article by Champion and Wilkins in your 

February issue was very interesting although, to me, a 

little disappointing in one respect. 
I was hoping to find some reference to a very important 

effect which I observed during investigation into the reason 
for the rejection of too high a percentage of small powder - 
core r.f. transformers. I refer to the change in the per- 
meability of the core through shock. An effect which does 
not seem to have been treated anywhere, although it must 
have been noticed by others. 

In the investigation referred to all the usual factors were 
carefully eliminated; i.e., the accuracy of test gear, testing 
personnel, manufacturing tolerances and materials. Then 
a " passed " specimen of a completed transformer was taken 
straight from test, re- tested and found to be well within 
the tolerance figures. The main parameter was the 
primary inductance. The transformer was then subjected 
to a sharp shock by the simple expedient of dropping it 
three feet on to a concrete floor. A re -check showed that 
the inductance had increased sufficient to take it outside the 
tolerance limits. Other specimens were then given a sharp 
tap on the core with a hammer with a similar result. 

It was first thought the change was due to a variation 
taking place in the air gap (the moulded cores were E's 
and I's) so it was decided to measure the permeability of 
the E's alone, and in nearly every case there was a rise in 
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LETTERS TO TRIE EDITOR . continued 

the permeability as a result of the E being struck with a 
hammer. 

In these days when apparatus is being subjected to glore 
shocks than ever before, especially in guided missiles where 
acceleration of the order of several times g are not unusual, 
it might be revealing to have a more thorough investigation 
of the subject than was possible during the pressure of 
wartime production. 

It is assumed that the change is brought about by 
re- orientation of the magnetic particles in the core material 
by being shock -excited in the earth's magnetic field. But 
it may not be. 

Cambridge. C. H. BROAD. 

Resistor Colour Code 
SOME time ago " Diallist " called attention to the risk 

of errors in the interpretation of the colour code for 
resistors, now laid down in BS1852: 1952. Even the four - 
ring or " Group- Captain " display is not foolproof, as he 
showed; but the " tip " method, which is allowed as an 
alternative, seems to leave considerable scope for 
ambiguity. 

For example, quite a likely value for a resistor is 12 ktl. 
The appropriate code is a brown body, red tip, and orange 
spot or ring. But what about the tolerance, indicated by 
the colour of the other tip ? If the colour is regarded as 
"none" then the tolerance would be taken as ±20 %, but 
if regarded as brown it would be assumed to be +1%-a 
significant difference. Meanwhile, someone looking at 
the resistor from the other side would see it as brown - 
brown- orange -red, meaning 11 kû +2% ! 

It is all very well for BS1852 :1952 to say " The posi- 
tions of the coloured markings shall be such that no 
ambiguity can arise in their interpretation "; an officially 
approved system ought to be inherently unambiguous. 

Bromley, Kent. M. G. SCROGGIE. 

More Interference 
VERY shortly there will be installed all over the country 

thousands of flashing illuminated beacons on zebra cross- 
ings. In addition, the Minister of Transport is reported 
to be about to permit flashing direction indicators on cars. 

It is understood that the beacons will be fitted with 
suppressors to prevent interference with radio and tele- 
vision reception; but when it is realized that the beacon 
flashers will have to operate continuously day and night 
at the phenomenal rate of 57,600 times per day, one can 
only hope that the suppressors will be effective when the 
flasher contacts have become pitted, as they inevitably 
must under such arduous conditions of service. 

It would appear essential for arrangements to be made 
to service these devices frequently, not only to ensure that 
they are flashing properly, but to check that they are not 
causing interference due to deterioration of contacts. 

The problem will be intensified if the Ministry of 
Transport permits flashing car indicators. These will also 
require efficient interference suppressors, but it is difficult 
to see how the requirement can be enforced. It is to be 
hoped therefore, that the Minister will not give his blessing 
to so doubtful an innovation. 

Uppermill, Lancs. JOHN BAGGS. 

" Flywheel Synchronization" 
I WAS very interested to read B. T. Gilling's article in 

the March issue. One important advantage of the 
balanced circuit such as he has described is the neutraliza- 
tion of impulsive -type interference due to equal conduc- 
tion of each diode across a common load impedance. In 
this way the circuit becomes almost immune to the mag -. 
nitude of the interfering signal and only responsive to its 
phase relationship with the required synchronizing pulse. 
This is an advantage not shared with the many, often 
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complex, circuits, previously described in several Ameri- 
can journals. 

There are, however, a few points of comment and 
question that I should like to raise, if I may, in connec- 
tion with the operation of the circuit described. 

The first is one of terminology and concerns the use of 
the expression " frequency discriminator " used through- 
out the article. Surely the arrangement involved is that 
of a phase discriminator, its purpose being constantly to 
compare the phase of the incoming synchronizing pulses 
with that of a wave -form derived from the line scanning 
circuit and to provide a potential difference between two 
terminals whose magnitude is directly proportional to this 
difference in phase? This idea of phase discrimination 
is borne out by the fact that the control voltage generated 
by the discriminator can only vary to a positive or nega- 
tive maximum over a phase angle, dependent on the 
duration of the line flyback period (as we do not wish 
the synchronizing blanking to occur during the scan 

period). This will be of the order ± ip radians for a 

405 -line system. 
I observe from the waveforms shown in Figs. 3 and 4 

(which, incidentally, do not agree, the former showing a 
negative going sawtooth, whilst the latter has a positive 
going slope), that the waveform at the anode of the line 
output valve is shown as a sawtooth of potential. In a 
line time -base designed for magnetic deflection, such as 
in the Wireless World receiver, the anode load of the out- 
put valve is predominantly inductive. As a consequence, 
if a sawtooth of current is required in the load impedance 
the waveform of potential appearing across it will be a 
pulse wave having a mark /space ratio of roughly 1:10. 
In point of fact, due to resistance and transformer core 
losses, the waveform will have a very small sawtooth com- 
ponent, but of an amplitude considerably smaller than 
that of the positive pulse'. In order to compare the 
phase of this pulse waveform with that of the incoming 
synchronizing pulses it is necessary to convert the former 
into a sawtooth waveform. This may be achieved by 
coupling the line output circuit with the discriminator 
via a CR integrating circuit whose time constant is made 
large with respect to the pulse repetition frequency. 
This circuit has been included in Fig. 5, and indeed is 
commented upon, where the need to maintain this time 
constant at a large enough value to ensure sufficient inte- 
gration is stressed by keeping R10 at a high value. 

Finally, from the operation of the discriminator shown 
in Fig. 3, it will be seen that when the phase 
discrepancy has zero value (3b) then the commencement 
of the line flyback period occurs slightly before the 
arrival of the leading edge of the synchronizing pulse. 
The amount of this delay is dependent on the width of 
the line synchronizing pulse and more particularly on the 
period of time required by the line time -base circuit to 
complete the flyback (assuming no phase shift in the syn- 
chronizing separation circuit. 

Should this delay prove excessive then a portion of the 
picture on the right -hand side of the screen will be lost 
and provide brightness modulation to the cathode ray 
tube for the first part of the flyback period; i.e., a "fold - 
over" effect will be observed. 

A method for the correction of this phase error has 
been described by Wendt and Fredendall' and involves 
delaying the integrated pulse waveform from the line out- 
put circuit, by an appropriate amount to ensure a portion 
of the blanking period appearing on the right -hand side 
of the picture. 

Coventry K. G. BEAUCHAMP. 

" Scanning and E.H.T. Circuits for Wide -angle Picture Tubes," 
by Emlyn Jones. y'ournal Brit. I.R.E., January, 1952. 

2 " Automatic Frequency Phase Control of Television Sweep 
Circuits," by E. L. Clark. Proc. I.R.E., May, 1949. 

a " Automatic Frequency and Phase Control of Synchronization 
in Television Receivers," by Wendt and Fredendall. Proc. I.R.E., 
January, 1943. 
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WOIHAI) OF WIllLESS 

Brighton " Booster" 
THE TEMPORARY low -power 

television booster to be installed near 
Brighton to improve reception in the 
coastal area between Brighton and 
Worthing will be in operation before 
the Coronation. 

The transmitter which will operate 
in channel 3, eventually to be used 
by the permanent station at Row - 
ridge in the Isle of Wight (56.75 
Mc /s vision and 53.25 Mc /s sound), 
will be set up on Truleigh Hill, 3 
miles north of Kingston- upon -Sea. 
The temporary station will employ 
vertical polarization and use the 
asymmetric side -band method of 
transmission, as will the permanent 
Isle of Wight station. 

A design for a converter, which 
will enable sets at present tuned to 
Alexandra Palace to receive the 
booster station and eventually the 
Isle of Wight transmitter, will be 
given in our next issue. Viewers in 
the area who receive a satisfactory 
signal from Alexandra Palace need 
not, of course, make any change. 

News in Morse 
A REVISED SCHEDULE of the 

London Press Service transmissions 
of news in Morse having been intro- 
duced at the beginning of March, we 
tabulate below a summary of the 
details. In addition to the bulletins 
listed, which are transmitted at 20 -27 
w.p.m. by the Post Office stations, 
there are a number of Hellschreiber 
transmissions. 

G.M.T. Call Freq. 
(kc/s) 

Area 

0030-0230 M GIR 5,715 1 

GDI 7,780 2 
0130-0300 w GKU4 4,025 3 

GPE26 6,977.5 4 
0130-0300 d GPT28 8,192.5 5 
1315-1415 w GDZ 13,910 8 
1600-1700 M,Sa GAY29 9,332.5 7 

GDT29 9,310 6 
1700-1800 w GAY29 9,332.5 7 
1715-1815 w GAH 8,065 6 
1815-1930 d GIJ 6,985 7 

GAH 8,065 6 
1845-1945 w GDG 6,912 3 

GAY29 9,332.5 4 
1945-2215 w GBD2 5,885 7 

GAD6 7,355 6 
2000-2115 M,F GIH 10,650 2 
2015-2100 M,Sa GPT 9,270 5 
2045-2200 S GBD2 5,885 7 

GAD6 7,355 6 
2100-2200 w GPT 9,270 5 
2115-2215 w GIH 10,650 2 
2230-2300 M-F GDI 7,780 2 
2245-0230 w GIR 5,715 1 

2300-0030 S GPT 9,270 5 
2300-0230 w GDI 7,780 2 

d, daily ; w, weekdays ; S, Sunday 
M, Monday ; F, Friday ; Sa, Saturday. 
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Extending Television 
and Export Figures 

Service Production 
New S O S Frequency 

The numeral in the fourth column 
of the table indicates the area to 
which the transmission is beamed: 
1, N. America; 2, S. America; 3, dis- 
tant Europe; 4, Middle East; 5, 
Africa; 6, N. E. Asia, Australia and 
New Zealand; 7, S.E. Asia; 8, China. 

These transmissions are not in- 
tended for reception in this country, 
but there is no restriction on the use 
outside the U.K. of the material 
broadcast. 

Two Million Viewers 
THE LARGEST INCREASE in 

any month (110,617) brought the 
number of television licences in force 
in the U.K. at the end of January to 
2,003,449. The total number of 
broadcast receiving licences (both 
sound and vision) on January 31st 
was 12,868,183. 

The total includes 179,544 licences 
for car radio sets. Incidentally, under 
a new Road Vehicles Regulation, 
which came into force at the begin- 
ning of March, motorists are being 
asked when applying for vehicle 
licences whether car radio is fitted. 

T.A.C. Sub - Committee 
THOUGH obtained from an 

official source, the list of members of 
the technical sub -committee of the 
Television Advisory Committee, as 
published in our last issue, proves to 
have been inaccurate. The corrected 
list is : Dr. W. G. Radley (engineer - 
in- chief, G.P.O.; chairman), H. 
Bishop (B.B.C.), H. Faulkner 
(G.P.0), R. T. B. Wynn (B.B.C.), Dr. 
R. L. Smith -Rose (D.S.I.R.), Pro- 
fessor Willis Jackson (Imperial Col - 

.lege), G. E. Condliffe (E.M.I.), B. J. 
Edwards (Pye) and K. I. Jones 
(Cossor). 

Distress Frequency 
A WORLD -WIDE radio -tele- 

phony maritime distress and general 
calling frequency of 2,182 kc /s will 
be introduced on May 1st in place 
of the present 1,650 kc /s used in the 
European region. 

This is in compliance with the 
maritime mobile frequency plans 
drawn up at the Extraordinary Ad- 
ministrative Radio Conference in 
Geneva in 1951, which provides for 
all maritime mobile stations to 
operate within the band 1,605 -2,850 
kc /s. The introduction of the plan 
will also necessitate a change of fre- 
quency for coast stations, and it is 
hoped to publish a list of British 
stations next month. 

Set Production 
TELEVISION RECEIVERS be- 

came a significant factor in the 
British radio export figures for the 
first time last year, when 6,000 
were sold overseas. Production 
of television sets rose by 14 per 
cent during the year and the sale 
of receivers in the United Kingdom 
reached 782,000. 

The production of domestic broad- 
cast receivers and radio gramophones 
fell by 41 per cent (compared with 
1951) to 1,228,000. Home sales 
accounted for 789,000 and export 
sales for 523,000. 

These figures were given at the 
annual general meeting of the British 
Radio Equipment Manufacturers' 
Association by P. H. Spagnoletti, 
who was re- elected chairman. 

Exporting Television 
TRANSMITTING equipment, 

as well as receivers, for television is 
now a " significant " British ex- 
port. 

Marconi's, who have already sup- 
plied mobile and studio equipment 
for the first two television stations 
in Canada (Toronto and Montreal), 
are to install 5 -kW vision and 3 -kW 
sound transmitters in Ottawa. The 
equipment is to be installed tem- 
porarily in the building housing the 
existing medium -wave transmitter in 
time for viewers to see telefilms of 
the Coronation. Initially, it will use 
a single -stack aerial, but when 
erected on the permanent site it will 
employ a 12 -stack array, which, it 
is claimed, will increase the radiated 
power to about 55kW. 

Pye's are to supply complete 
equipment for two studios for the 
Belgian television service operated by 
the Institut National Belge de Radio- 
diffusion. The Belgian service is 
planned to operate on both 819 and 
625 lines and an outstanding feature 
of the Pye equipment is that by a 
simple switch the necessary change- 
over can be made. 

Television Costs 
THE CAPITAL COST of each of 

the five permanent low- powered tete- 
vision stations scheduled for Ply- 
mouth, Isle of Wight, Pontop Pike, 
Belfast and Aberdeen, was given by 
the Assistant Postmaster- General as 
of the order of £150,000- £200,000. 
In reply to a further question in the 
House he stated that the booster 
station at Brighton, which was " sanc- 
tioned as an experimental station and 
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is being constructed as such," would 
cost under £ 10,000. 

The G.P.O. link between London 
and the Isle of Wight, which will 
probably be by cable, is estimated to 
cost about £ 125,000, while the radio 
relays linking Plymouth with Wenvoe 
and Aberdeen with Kirk o'Shotts will 
each cost approximately £200,000. 

Figures were not given for the link 
to Pontop Pike -it is, of course, on 
the existing radio chain between 
Manchester and Kirk o'Shotts. The 
temporary Belfast station will rely on 
direct radio reception of the Kirk 
o'Shotts transmitter for rebroadcast- 
ing; the permanent link between 
Northern Ireland and the mainland 
has not yet been approved. 

The Assistant P.M.G. stated it was 
estimated it would take approxi- 
mately two years to construct each of 
the five permanent low- powered 
stations from the time resources are 
made fully available. Since that 
statement was made, the B.B.C. has 
ordered from Marconi's the 5 -kW 
vision and 2 -kW sound transmitters 
for three of the stations. 

Licensing Set Manufacturers 
NEW PATENT LICENCES are 

now available to manufacturers of 
receivers from the Broadcast Licens- 
ing Pool (F. C. Topham, Marconi 
House, Strand, London, W.C.2). 

The G4antors who contribute their 
present and future patents for the 
period December 1st, 1953, to 
December 31st, 1957, are: B.T -H., 
Cintel, E.M.I., G.E.C., Marconi's 
W.T., Murphy, Philips, Pye and 
Standard Telephones. 

The two licences which will be 
issued are :- 

Licence A7 -T, which will relate 
to broadcast television receivers and 
all combined instruments incorporat- 
ing television receivers. The basic 
royalty on television receivers will 
be 3 per cent of the manufacturer's 
net turnover in such apparatus, with, 
however, a reduction in the cases of 
combined instruments and export. 

Licence A7 -S, which will relate to 
broadcast sound -only receivers and 
radio -gramophones. The royalty 
proposed for the present is 0.5 per 
cent of the net turnover, with a re- 
duction for export. 

PERSONALITIES 
H. L. Haslegrave, M.A., Ph.D., 

M.Sc.(Eng.), M.I.E.E., at present prin- 
cipal of the Leicester College of Tech- 
nology, has been appointed principal of 
Loughborough Institute of Technology. 
Dr. Haslegrave, who was from 1938- 
1943 head of St. Helen's Municipal 
Technical College, will be the first prin- 
cipal of the Loughborough I.T., which 
was the title given to the Engineering 
and Science Departments of Lough- 
borough College when they were re- 
cently reorganized by the Ministry of 
Education as a separate establishment. 

Guy R. Fountain, chairman of the 
Tannoy group of companies, who is on 
a two- months' tour of America and the 
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West Indies, will also visit Canada, 
where he plans the formation of a 
Canadian Tannoy company. 

Robert Telford, B.A., A.M.I.E.E., has 
been appointed to the new post of 
general works manager of Marconi's 
Wireless Telegraph Co. He graduated 
at Cambridge in 1937 and the same 
year joined Marconi's. Two years later 
he became assistant to the works mana- 
ger. For four years from 1946 Mr. 
Telford was managing director of the 
subsidiary Companhia Marconi Brasi- 
leira in Rio de Janeiro and in 1950 be- 
came assistant to the general manager 
at Chelmsford. 

C. G. White, director and ?eneral 
manager of the Marine Division of 
Kelvin & Hughes, Ltd., has been re- 
elected vice -chairman of the R.C.E.E.A. 

L. W. D. Sharp, M.A. (Cantab), 
A.M.I.E.E.T who joined the Plessey 
Company in 1948, has been appointed 
chief engineer, Components Division. 
For the past two years he has been 
chief radio engineer, Telecommunica- 
tions Division, engaged in the develop- 
ment of mobile radio equipment. Prior 
to joining Plessey's, Mr. Sharp was 
with E. K. Cole, Ltd., where he was 
for some time responsible for the 
development of car radio equipment. 

(Left) 
ROBERT TELFORD 

(Right) 
L. W. D. SHARP 

J. P. Wykes, A.M.I.E.E., who joined 
the Marconi Marine Company as a sea- 
going wireless operator in 1918, will 
continue as works manager of the 
Marconi Works at Chelmsford. During 
the war he was manager of the crystal 
manufacturing department and in 1946 
became chief of the Test Division. 

E. B. Greenwood, A.M.I.E.E., has 
been appointed works manager of Mar - 
coni's factory now being built at Basil- 
don New Town, Essex. A graduate of 
Leeds University, he held appointments 
with Murphy Radio, Ltd., and E. K. 
Cole, Ltd., before joining the Marconi 
Company in 1951. 

Dr. Vladimir K. Zworykin's " out- 
standing contribution to the concept 
and design of electronic components 
and systems " was cited by the Ameri- 
can I.E.E. in awarding him the 1952 
Edison Medal. Now vice -president 
and technical consultant of the R.C.A. 
Laboratories at Princeton, N.J., he has 
been associated with R.C.A. since 1929 
and was a pioneer in the development of 
" all -electronic " television, inventing 
the iconoscope in 1923. Dr. Zworykin, 
who was born in Moscow in 1899, has 
been domiciled in the U.S.A. since 
1920. 

William Davies, M.B.E., who was the 
first official sea -going wireless operator 
having joined the Marconi Marine 
Company in 1902, has been awarded 
the Marconi Memorial Medal of Ser- 
vice by the Veteran Wireless Operators' 
Association of America. 

T. E. Goldup, M.I.E.E., has been 
elected chairman of the Radio Com- 
munication & Electronic Engineering 
Association for 1953 in succession to 
K. S. Davies. Mr. Goldup, who is a 
director of Mullard, Ltd., which he 
joined in 1923, is a vice- president of 
the Institution of Electrical Engineers 
and chairman of the governors of the 
Ministry of Supply School of Elec- 
tronics, Malvern. 

Leslie Cooper, G5LC, the new presi- 
dent of the Radio Society of Great 
Britain (see last issue), is works 
manager of the Phoenix Telephone and 
Electric Works, Ltd., manufacturers of 
telecommunications equipment, and of 
its associate companies which include 
Correx Communication (1949), Ltd. 

OUR AUTHORS 
T. C. Macnamara, contributor of the 

article in this issue on the use of elec- 
tronics in film making, has been tech- 
nical director of High -Definition Films, 
Ltd., since it was formed in 1951 to 
develop the use of electronic apparatus 
in the film industry. From 1923 to 
1950 he was with the B.B.C. and was 
largely concerned with the establishing 
of such transmitting stations as Droit- 
wich, Ottringham and Alexandra Palace. 
During his last three years with the 
Corporation he was head of the Plan- 
ning and Installation Department. On 
leaving the B.B.C. he joined Scophony- 
Baird, from which he resigned a year 
ago to devote himself exclusively to 
development work with High -Definition 
Films, Ltd. 

P. J. Harvey, who contributes the 
article on television booster stations in 
this issue, graduated B.Sc., A.C.G.I., in 
1941 and from 1942 -47 served as sig- 
nals officer in the R.A.F. He subse- 
quently joined E. K. Cole, Ltd., 
specializing in the development of com- 
munication equipment and was largely 
responsible for the design of the proto- 
type television booster referred to in 
the article. 

A. Poliakoff, managing director of 
Multitone, Ltd. which he joined in 
1931 soon after the formation of the 
company, contributes an article on hear- 
ing aids in this issue (p. 182). He 
studied physics at University College, 
London, and is a member of the B.S.I. 
Committee on hearing aids and audio- 
meters. 
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OBITUARY 
It is with regret that we record the 

death of John Satchell Smith on 
February 21st at the age of 64. Until 
his retirement in 1950 he was manager, 
North West Area, for the Marconi 
International Marine Communication 
Co., which he joined in 1910. He was 
at one time Marconi Marine representa- 
tive in New York. 

We record with regret the death of 
James H. Webb, principal of the British 
School of Telegraphy, where wireless 
operators have been trained since 1906. 
During the two world wars radio in- 
struction was given under Mr. Webb's 
supervision to large numbers of men 
for the fighting Services. Training of 
students for the Postmaster -General's 
certificates is to continue under the 
present staff of instructors. 

IN BRIEF 
Dry Batteries have been reduced in 

price by about 10 per cent. In an- 
nouncing this in the middle of March, 
the Association of Radio Battery Manu- 
facturers stated that reductions in the 
cost of raw materials, notably zinc, have 
made this possible. A 120 -volt battery 
is now 17s ld (inc. p.t.) instead of 
19s ld. 

Medium -wave Coverage of Germany 
by the B.B.C. has been improved by 
the use of the high -power transmitter 
at Osterloog, near Norden, operated by 
the Nordwestdeutsche Rundfunk. This 
transmitter, which is now being used 
for the B.B.C. European Service instead 
of the station at Ottringham, Yorks, is 
radiating on 1,295kz /s (231.7m). The 
programmes are fed by line from 
London. 

Television Test Transmissions from 
B.B.C. stations have been extended by 
an hour each week -day until June 1st. 
The transmissions during the third 
hour (1200 -1300) consist of Test Card 
C with 440 c/s tone on the sound 
channel. 

Fortieth Anniversary of the founding 
of the Radio Society of Great Britain 
on July 5th, 1913 (then known as the 
London Wireless Club), is to be cele- 
brated by holding a dinner in London 
later in the year. 

Retailers' Conference. -The first 
national conference of retailers, organ- 
ized by the Radio and Television Re- 
tailers' Association, will be held at 
Eastbourne from April 27th to 29th. 
Particulars of the conference are ob- 
tainable from the Secretary, R.T.R.A., 
26, Fitzroy Square, London, W.I. 

Ferguson. -A series of technical 
discussions on Ferguson television re- 
ceivers has been arranged by Thorn 
Electrical Industries, Ltd. The fourth 
in the series will be held at the Royal 
Hotel, Dundee, on April 7th and 8th, 
and the fifth at the Kensington Hotel, 
Belfast, on April 8th and 9th. Sessions 
are from 2.0 -5.0 and 7.0 -10.0 each day. 
Admission is by invitation, and those 
wishing to receive invitations should 
apply to Ferguson Sales Division, 
Thorn Electrical Industries, Ltd., 233, 
Shaftesbury Avenue, London, W.C.2. 

Decca Radar was used to check the 
series of timed runs over the Newbiggin 
measured mile when heavy mist pre- 
vented a visual check of the markers 
being made during the acceptance trials 
of the m.s. Camellia. 
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B.R.E.M.A. -The following 12 mem- 
ber -firms forming the executive council 
of the British Radio Equipment Manu- 
facturers' Association were re- elected at 
the recent annual general meeting (the 
representative's name is in brackets) : 

A. J. Balcombe (E. K. Balcombe); Bush 
Radio (G. Darnley -Smith); E. K. Cole 
(G. W. Godfrey); A. C. Cossor (H. 
Roberts); G.E.C. (M. M. Macqueen); 
Gramophone Co. (F. W. Perks); 
Kolster- Brandes (P. H. Spagnoletti); 
McMichael Radio (C. G. Allen); Philips 
(A. L. Sutherland); Pilot Radio (H. L. 
Levy); Pye (C. O. Stanley) and Ultra 
Electric (E. E. Rosen). P. H. Spagno- 
letti and E. K. Balcombe were re- elected 
chairman and vice -chairman, respec- 
tively. 

Communication Theory. -A week's 
course of lectures on the theory of com- 
munication has been organized by D. A. 
Bell (Reader in Electromagnetism at 
Birmingham University) from July 20th - 
25th at the Centre for Continued 
Studies, Primrose Hill, Selly Oak, Bir- 
mingham, 29. A syllabus of the course, 
for which the fee is £3, excluding meals 
and accommodation, is obtainable from 
the director of Extra -Mural Studies, 
The University, Birmingham, 3. 

EXHIBITION NEWS 
American Buyers are chartering a 

plane to bring them to this country for 
the R.E.C.M.F. exhibition which opens 
at Grosvenor House, London, W.1, on 
April 14th. The party is being organ- 
ized by Leonard Carduner, president of 
the British Industries Corporation, of 
New York, in co- operation with W. T. 
Ash, secretary of R.E.C.M.F. Visits to 
a number of radio factories, including 
Garrard, Multicore and G.E.C., are 

WHALING BUOY. Lightweight version 
of Venner's standard radio -transmitting 
dahn buoy (see Nov. 1952 issue, p. 468) 
for marking whales after the kill to 
facilitate recovery by the parent ship. 
It has a range of 30 miles and radiates 
for 22 hours. 

being arranged for overseas visitors to 
the exhibition. 

B.I.F. -For the first time since the 
war all three sections of the British 
Industries Fair (normally restricted to 
trade buyers) will be open to the public 
every afternoon and all day on Satur- 
day. The fair opens at Castle Brom- 
wich (Birmingham) and at Earls Court 
and Olympia (London) on April 27th. 
Each section will be open daily from 
9.30 to 6.0 until May 8th. 

Electronics Exhibition. -The eighth 
annual electronics show organized by 
the North -Western Branch of the Insti- 
tution of Electronics will be held at 
the College of Technology, Sackville 
Street, Manchester, from July 15th to 
21st. In addition to the usual commer- 
cial section there will be a section 
devoted to exhibits from research estab- 
lishments. One portion of the research 
section will cover the electro- medical 
applications of electronics. The organ- 
izing secretary is W. Birtwistle, 17, 
Blackwater Street, Rochdale, Lancs. 

Navigation. -An exhibition, " Naviga- 
tion Today," is being held at the 
Science Museum, South Kensington, 
London, S.W.7, from March 31st until 
the middle of September. The navi- 
gator's problems and some of the 
methods and equipment used by 
mariners and airmen to solve them are 
being shown. 

Radio and Models Show. -The 
London Radio Group of the Institution 
of Post Office Electrical Engineers will 
be holding its second radio and models 
exhibition in the Metropole Hall, 
Northumberland Avenue, London, 
W.C.2, on May 7th, 8th and 9th, from 
11.0 to 8.0. Although there will be 
some commercial exhibits, the emphasis 
will be on home construction. 

PUBLICATIONS 
New Audio Journal. -Thirty papers 

presented at the last annual meeting are 
printed in the first issue of the Journal 
of the Audio Engineering Society, which 
appeared in March. There will be four 
issues in a year, and the subscription 
rate to non -members is $8.00. The 
editor is Lewis S. Goodfriend, P.O. Box 
12, Old Chelsea Station, New York 11, 
U.S.A. 

" Television Oscilloscope. " -A reprint 
is now available of the articles by W. 
Tusting on the design of a television 
oscilloscope using a 5 -in cathode -ray 
tube, which appeared in the June and 
July, 1952, issues of Wireless World. 
" Television Oscilloscope " is obtainable 
from our Publishers price 9d (postage 
lid). 

Interference Suppression. -A " Code 
of Practice " in draft form on the 
general aspects of radio interference 
suppression has been issued by a joint 
committee of the I.E.E. and the British 
Standards Institution. Copies of the 
code, CO(ELE)6125, which is mainly 
for the guidance of those installing and 
using interference -producing devices, 
may be had from B.S.I., 24, Victoria 
Street, London, S.W.1, at 2s. 

British Standard for synthetic- resin- 
bonded paper tubes of circular cross - 
section for use at r.f. has been issued as 
B.S.1951:1953. The electrical and 
physical properties covered by the speci- 
fication include the power factor and 
permittivity; insulation resistance along 
laminæ; density; water absorption; co- 
hesive strength between layers and 
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dimensional tolerances. Copies of the 
Standard are obtainable from the B.S.I., 
Sales Branch, 24, Victoria Street, Lon- 
don, S.W.1, price 2s 6d. 

Our Raw Material. -Each of the 70 
domestic, commercial, industrial, farm 
and miscellaneous tariffs for electricity 
supplied by the various Area Boards of 
the British Electricity Authority are 
given in the " Electricity Tariff Hand- 
book " published by Electrical Review 
Publications, Ltd., price 7/6. 

BUSINESS NOTES 
African Broadcasting.- Transmitting 

and studio equipment for the extension 
of the broadcasting services in the 
Colonies has been ordered by the 
Crown Agents for the Colonies from 
Marconi's W.T. Co. A 20 -kW h.f. trans- 
mitter, to supplement the two existing 
low -power stations, together with four 
complete studios, is to be installed at 
Accra, Gold Coast. H.F. transmitters 
have also been ordered for Lagos 
(20kW), Enugu (21kW) and Kaduna 
(71kW) in Nigeria; Dar -es- Salaam 
(20kW) in Tangaiyika; and a 71-kW 
station for Uganda. Studio and o.b. 
equipment is to be installed in Nairobi, 
Kenya. 

Large- screen television projectors 
have been supplied by Cinema - 
Television, Ltd., to the German cine- 
equipment manufacturers U.F.A. for 
installation experimentally in a cinema 
in Düsseldorf. Standard equipment, 
which has been or is being installed 
in eight cinemas in this country, will 
be used. In this country, of course, 
it operates on 405 lines and the change 
to 625 lines (the standard adopted by 
Germany) can be made " in less than 
a minute." 

Ten Tankers- 16,000 -ton motor ves- 
sels -under construction on the Clyde, 
Wear and Tyne for the Lowland Tan- 
ker Co., are to be equipped with radio 
communication and navigational gear by 
the Marconi International Marine 
Communication Co. Eight new tankers 
being built for the British Tanker Co., 
the largest of which is 32,000 tons, are 
also to be fitted with Marconi radio 
equipment. The company is also in- 
stalling communication and navigational 
gear on the 7,000 -ton Norwegian pas- 
senger steamer Leda on behalf of its 
associated company Norsk Marconi - 
kompani. 

Ekco Electronics, Ltd., has been re- 
gistered as a subsidiary of E. K. Cole, 
Ltd., for the marketing of the company's 
electronic equipment. 

Telephone number of Marris & Car - 
tin, Ltd., 42, Brook Street, London, 
W.1, was misquoted in the advertise- 
ment on page 139 of our February issue. 
It should be Grosvenor 5571. 

Lancs., not Yorks. -The address of 
Holiday and Hemmerdinger, Ltd., was 
incorrectly given as Leeds, instead of 
Manchester, on p. 118 of our March 
issue. 

MEETINGS 
Institution of Electrical Engineers 

Radio Section -" Special Effects for 
Television Studio Productions " by 
A. M. Spooner, B.Sc.(Eng.), and T. 
Worswick= M.Sc., on April 9th. 

Discussion on " The Relative Merits 
of Broad -Band Transmission by Beam, 
Cable and Waveguide," opener : 

E. C. H. Organ, O.B.E., on April 13th. 
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" An Investigation of the Character- 
istics of Cylindrical Surface Waves " by 
Professor H. M. Barlow, Ph.D., B.Sc. 
(Eng.), and A. E. Karbowiak; and " Sur- 
face Waves " by Professor H. M. Bar- 
low, Ph.D., B.Sc.(Eng.), and A. L. Cul- 
len, Ph.D., B.Sc.(Eng.), on April 22nd. 

Measurements Section. - "Digital 
Computers at Manchester University " 
by T. Kilburn , M.A., Ph.D., G. C. 
Tootill, M.A., M.Sc., D. B. G. Edwards, 
M.Sc., and B. W. Pollard, M.A.; " The 
Construction and Operation of the Man- 
chester University Computer " by B. W. 
Pollard, M.A., and K. Lonsdale, B.Sc. 
Tech.; " Universal High -Speed Digital 
Computers : A Decimal Storage 
System" by T. Kilburn, M.A., Ph.D., 
and G. Ord, M.Sc.; and " Recent Ad- 
vances in Cathode -Ray Tube Storage " 
by Professor F. C. Williams, O.B.E., 
D.Sc., D.Phil., F.R.S., T. Kilburn, M.A, 
Ph.D., G. N. W. Litting, B.Sc., D. B. G. 
Edwards, M.Sc., and G. R. Hoffman, 
B.Sc., on April 14th. 

All the above meetings will be held at 
5.30 at Savoy Place, London, W.C.2. 

North -Western Centre.-" The Lon- 
don- Birmingham Television Cable 
System " by T. Kilvington, B.Sc.(Eng.), 
F. J. M. Laver and H. Stanesby, at 6.15 
on April 14th at the Engineers' Club, 
Albert Square, Manchester. 

South Midland Centre. -" The Devis- 
ing of Examination Questions " by Pro- 
fessor G. W. Carter, M.A., at 7.0 on 
April 9th at the College of Technology, 
Electrical Engineering Dept., Birming- 
ham. 

" Electronic Telephone Exchanges " 
by T. H. Flowers, M.B.E., B.Sc., at 7.15 
on April 21st at the Winter Gardens 
Restaurant, Great Malvern. 

South Midland Radio Group.-The 
Transmission of Pictures by Radio," by 
A. W. Cole and J. A. Smale, B.Sc., at 
6.0 on April 27th at the James Watt 
Memorial Institute, Great Charles 
Street, Birmingham. 

Southern Centre.-"Television 
Broadcasting Stations," by P. A. T. 
Bevan, B.Sc., at 6.30 on April 22nd at 
the South Dorset Technical College, 
Weymouth. 

London Students' Section. -Visit to 
the B.B.C. Monitoring Station, Tats - 
field, Surrey, at 2.30 on April 25th. 

British Institution of Radio Engineers 
London Section.-"Lens Aerials for 

Centimetric Wavelengths " by Lt. -Col. 
J. P. A. Martindale, B.A., at 6.30 on 
April 8th at the London School of 
Hygiene and Tropical Medicine, Keppel 
Street, London, W.C.1. 

Scottish Section. -" The Principle 
and Applications of the Telescribe " by 
C. A. Gilbert at 7.0 on April 2nd at the 
Department of Natural Philosophy, 
Edinburgh University. 

" Remote Control Devices and Servo 
Mechanisms " by A. E. W. Hibbitt 
at 7.0 on April 9th at the Institute of 
Engineers and Shipbuilders, Glasgow. 

North -Eastern Section. - Annual 
General Meeting followed by a demon- 
stration of stereophonic reproduction at 
6.0 on April 8th at the Institute of Min- 
ing and Mechancial Engineers, Neville 
Hall, Westgate Road, Newcastle -on- 
Tyne. 

British Sound Recording Association 
London.-" Sound Reproduction " by 

D. T. N. Williamson at 7.0 on April 
17th at the Royal Society of Arts, John 
Adam Street, London, W.C.2. 

Manchester Centre. -" Practicalities 
of Recording" by G. F. Budden (B.B.C.) 
at 7.30 on April 27th at the Engineers' 
Club, Albert Square, Manchester. 

Institution of Electronics 
North -Western Branch.-" Present 

Technique of Colour Television " by 
J. A. Darbyshire, M.Sc., Ph.D., 
F.Inst.P., A.M.I.E.E. (Ferranti, Ltd.), at 
7.0 on April 24th in the Reynolds Hall, 
College of Technology, Manchester. 

Institute of Physics 
Symposium on " Practical and Theo- 

retical Aspects of Ultrasonic Testing" 
at 6.30 on April 17th at 47, Belgrave 
Square, London, S.W.1. 

Institute of Navigation 
" The Use of Radar for Preventing 

Collisions at Sea " by Capt. F. J. Wylie, 
R.N. (Ret.), at 5.0 on April 17th at the 
Royal Geographical Society, 1, Kensing- 
ton Gore, London, S.W.7. 

RADIO UNIT FOR 

MENTION WAS MADE in our 
March issue of a home -made detector 
unit for converting a hearing aid into 
a broadcast receiver. We now learn 
that a unit for this purpose is manu- 
factured commercially by Acousticon, 
and that the hearing aids made by 
that firm are now fitted with sockets 
for connection of the adaptor. 

The " Radion" unit, as it is called, 
comprises a B.T.H. germanium diode 
and a coil with dust -iron core, ad- 
justment of which provides tuning 
control over the range 550 -1,500 kc /s. 
A short length of flexible wire 
plugged into the unit serves as an 
aerial at very short ranges. For 
greater signal pick -up, either a 
" random " or normal full -length 
aerial may be connected. 

Though the tuner is only single - 
circuit, selectivity is greater than that 
of the old- fashioned crystal set, and 
is sufficient for all except the least 
favourable conditions. 

HEARING AIDS 
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Vision A.G.C. 

Stabilizing the Picture Against 

Signal Fading 
and Aeroplane " Flutter " 

THE problem of applying automatic gain control to 
the vision channel of a television receiver is not quite 
as simple as it may seem at first. Obviously the broad 
principle is the same as in a sound broadcast receiver 
-just negative feedback -but the difficulty comes in 
presenting the a.g.c. circuit with the right kind of 
information on which to work. 

The main trouble lies in the peculiar nature of the 
television signal. In sound broadcasting the mean 
value of the carrier wave remains the same whatever 
the modulation. It only varies with the signal 
strength, so the a.g.c. circuit can use it for deriving its 
control voltage. But in television the mean value of 
the carrier wave is changing continually with the 
nature of the picture, so it never gives a really true 
indication of the signal strength. It can be used to 
give some measure Of a.g.c., which is a good deal better 
than none at all, and in the October, 1952, issue G. 

The Pye model V4 receiver incorporating vision a.g.c. It has 
flywheel sync and an inverter for suppressing interference 
pulses. Both the 14 -in c.r. tube screen and the implosion 
guard are tinted, and the screen is tilted to face downwards 
away from the room lighting. The set has continuous 
tuning covering all the B.B.C. television stations. 

Johnson described a simple type of circuit working on 
this principle. As this was, in effect, a negative feed- 
back system stabilizing the mean value of the signal, it 
tended to keep the average brightness of the picture 
constant; consequently the contrast and black level 
were not always maintained as they should be. 

There is, however, one part of the television signal 
which does give a true indication of the signal 
strength, and that is the black level, represented in 
the waveform by the so- called "back porch" follow- 
ing each line sync pulse. To make use of this it would 

Fig. I. Simplified circuit diagram showing the a.g.c. chain and how it is connected into the receiver circuit. 

FROM 
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be necessary for the a.g.c. circuit to sample the signal 
at the correct instants and use these black -level 
samples to produce the control voltage. In adjusting 
the gain of the receiver to give correct contrast, its 
effect would be to maintain constant not the mean 
brightness of the picture, but the black level, which, 
of course, is just what is wanted. 

This scheme has now actually been introduced into 
a commercial receiver, the Pye model V4, under the 
name of "automatic picture control." It does not, 
as one might suppose from this title, endow the 
set with any powers of a:sthetic discrimination, but 
it will maintain constant the brilliance and contrast of 
the pictures, whatever they may be, against signal 
variations of up to 4Odb. This 4Odb represents the 
total range, so how the system behaves depends on 
where the mean signal voltage lies between the 
absolute upper and lower limits. If it comes in the 
middle, the picture will be stabilized with signal varia- 
tions of up to ± 20db; if it is a lower voltage the signal 
can increase more than 2Odb; if it is higher the signal 
can decrease more than 2Odb. 

No doubt the system will be of most value in fringe 
areas, where fading is more troublesome, but it is also 
quite effective against the "flutter" caused by passing 
aircraft, which can be bad in any area. It is sufficiently 
quick -acting to counteract this flutter up to a fre- 
quency of about 50 c /s, and anything above this is not 
perceptible to the eye anyway. 

For the purpose of sampling the black level of the 
signal, a large pulse is derived from the flyback of the 
line scan waveform. This is done by means of a small 
pulse transformer, as shown in Fig. 1, fed from a 
winding on the line scan output transformer. Since 
the pulse comes from the flyback it occurs at the same 
time as the line sync pulse in the received signal, so it 
has to be delayed a few microseconds to make it co- 
incide with the back porch following the sync pulse. 
The delaying is done by the RC network connected to 
the transformer secondary. 

This sampling pulse, which is negative -going, passes 
through C, to the cathode of the diode V;, and causes 
it to conduct. As a result the diode acts as an elec- 
tronic switch and connects the video output of the 
cathode follower, V_, to the cathode of V4 during the 
black level period. The video output signal is in- 
verted (the sync pulses being positive with respect to 
the picture) so the situation that occurs can be de- 
picted as . in Fig. 2. The sampling pulses coming 
through C, are d.c. restored by V, to the d.c. value of 
the black level in the video output waveform. In 
other words, what would normally be negative peaks 
in an a.c. waveform are now held at an absolute posi- 
tive potential of about 1O0V. And, of course, when 

SAMPLING PULSE 

I-I I-I I-I 

I BLACK LEVEL -i -- - -iv-- ^ RZ SETTING 

vtA tl Or lll/ 
VIDEO WAVEFORM 

Fig. 2. Showing how the sampling pulses are d.c. restored 
to the black level potential of the inverted video waveform 
from the cathode follower. 
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the black level potential fluctuates with changes in 
signal strength the sampling pulses ride up and down 
with it. 

Thus the absolute positive potential of the sampling 
pulse peaks now becomes a true indication of the 
signal strength, and the pulses can be used to produce 
a proportional negative bias voltage for controlling 
the gain of the receiver. They are actually rectified 
by the diode V, and smoothed by the associated RC 
network, the resultant bias voltage being applied to 
the grid of the first i.f. amplifier, V as shown. 

Before this happens, however, the pulses are ampli- 
fied in V,. The cathode of this valve therefore re- 
ceives a series of negative pulses d.c. restored to a 
positive potential representing the black level -in 
other words it receives a positive potential with troughs 
in it. The grid of V, also has a positive voltage applied 
to it, as bias, by the potentiometer R,, but this is 
somewhat lower than the cathode potential so the 
valve is normally cut off until a pulse comes along and 
drives the cathode negatively; then current flows in 
the valve and a corresponding negative pulse appears 
at the anode. Thus the setting of R,- represented by 
the chain line in Fig. 2- determines the input voltage 
below which the pulse is amplified. In other words 
it determines the amplitude of the pulse at the anode, 
hence the value of the negative bias voltage and hence 
the gain of the i.f. amplifier for a given signal 
strength. So R, acts as a manual gain (or contrast) 
control quite independently of the automatic gain 
control. 

Thus when the signal strength falls the black level 
in the video output waveform goes more positive, the 
sampling pulse is d.c. restored to a higher positive 
potential, a smaller amount of pulse is amplified by 
V, and the resultant negative bias control voltage 
is reduced. The gain of the first i.f. stage is thereby 
increased and the video output restored to its original 
amplitude. Similarly, if the signal strength rises; the 
black level positive potential falls, more of the 
sampling pulse is amplified and the negative control 
voltage increases so that the gain is reduced. 

One valuable feature of the system is that it is not 
affected by interference pulses which may occur 
during the black level period. Since the interference 
pulse will be negative -going on the video output 
waveform, the diode V, acts in its capacity as an elec- 
tronic switch and cuts off, the time constant of C, R, 
being too long to allow the cathode to fall to a com- 
parable potential during this brief period. Thus the 
sampling pulse applied to V, is not d.c. restored to the 
lower positive potential produced by the interference 
pulse -it remains more or less at the true black level. 
In other words the system simply " misses a beat " 
and the resultant negative control voltage is not 
affected. 

Of course, since the object of the system is to keep 
the picture stable, one is not aware from the screen 
that anything is happening when the signal strength 
varies. The effect of the system is very obvious, how- 
ever, when the V4 receiver is compared with another 
set which is fed from the same aerial but has no a.g.c. 
If changes in signal strength are introduced by a vari- 
able attenuator in the common aerial lead, the picture 
on the ordinary set can be varied from a blacked -out 
condition to a grossly overloaded condition, but the 
picture on the V4 receiver is not noticeably affected. 
One is only aware of what is happening by watching 
the noise level, which, of course, becomes rather more 
noticeable at the lower signal levels. 
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VORTEXION TAPE RECORDER 

FEATURES WORTH NOTING 

* Extremely low distortion and background 
noise, with a frequency response of 50 c /s. -10 Kc /s., 

plus or minus 1.5 db. A meter is fitted for the 
measurement of signal level and bias level. 

* Sufficient power is available for recording on 
disc, either direct or from the tape, without 
additional amplifiers. 

* The 15 to 30 ohms microphone balanced line 
input is fully loaded with 20 microvolts. 

* Input 1, which requires 35 millivolts on 
.5 megohm, is suitable for crystal P.U.s, micro- 
phones or radio inputs. 

* A power plug is provided for a radio feeder 
unit, etc. Variable bass and treble controls are 

fitted for control of the play back signal. 

* The power output is 3.5 watts heavily damped 
by negative feedback and an oval internal speaker 
is built in for monitoring purposes. 

* Facilities are provided for using the amplifier 
alone and using power output or headphones while 
recording or to drive additional amplifiers. 

* Total power consumption is approximately 
50 watts. 

The amplifier, speaker and case, with detachable lid, 

measures 8 +in. x 22 in. x 15,' -in. and weighs 31 Ib. 

Price E49, to which cost of Tape Unit to your 
choice, must be added. 

PRICE, complete with WEARITE TAPE 
DECK E84 0 0 

PRICE, complete with TRUVOX TAPE 
UNIT ....... ......£72 2 0 

4-WAY ELECTRONIC MIXER 

Manufactured by 

This unit has 4 built -in balanced 
and screened microphone trans- 
formers, normally of 15.30 ohms 
impedance. It has 5 valves and 
selenium rectifier supplied by its 
own built -in screened power pack; 
consumption 20 watts. 
Suitable for recording and dubbing 
or large P.A. installations, since it 
will drive up to six of our 50 -watt 
amplifiers, whose base dimensions 
it matches. 
The standard model has an output 
impedance of 20,000 ohms or less, 

and any impedance can be supplied 
to order. 

VORTEXION LIMITED, 257 -263, The Broadway, Wimbledon, London, S.W.19 

Telephones: LIBerty 2814 and 6242 -3 Telegrams: "Vortexion, Wimble, London." 

V? 
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EDISß'AN 
C IL illl 

Offer the widest range 
of type- approved 

valve -holders 
which includes :- 

B7G, B8G, B9A and B9G 

All fully type- approved to R.C.S. 251 Grades 1 & 2. 

Categories 1 & 2. Together with a complete range of 

screening -cans & top -cap connectors. 

Comprehensive catalogue of EDISWAN CLIX radio components available fion 

THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 Charing Cross Road, London, W.C.2. Sales Dept: 21 Bruton Street, W.1 

ER11 Member of the A.E.1. Group of Companies 
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TRANSISTORS By THOMAS RODDAM 

3- Earthed -emitter and Earthed - collector 

Circuits as Amplifiers and Oscillators 

ANY HISTORICALLY MINDED young engineer 
might find it interesting to search through the 
literature to see how long it was before the users of 
valves tried unusual connections. Terman gives a 
1928 reference for what I prefer to call a diminisher 
circuit, with anode input and grid output, no reference 
for the cathode follower (would this be about 1936 ?) 

and 1940 for the earthed grid. All the early progress, 
in fact, seems to have been made by shouting for better 
valves. In the transistor circuit field there has been 
no such delay. The circuit designers have applied 
themselves from the beginning to a study of almost 
every conceivable way of connection and intercon- 
nection of the transistor electrodes. In the previous 
article we considered the equivalent circuit for the 
fundamental earthed -base connection of the transistor. 
We can, of course, equally well connect either emitter 
or collector to earth, and in particular we shall often 
fmd it useful to apply the input to the base and take 
the output from the collector in the earthed -emitter 
circuit. It is necessary, therefore, to make a fairly 
close examination of the equivalent network which 
can be used. 

The circuit shown in Fig 1(a) is the one discussed 
in last month's article and is for the earthed -base 
connection, but the transistor part of it, shown in 
Fig. 1(b) has no earth connection inherent in the 
equivalent circuit, so there is no reason why it should 
not be twisted round. This is quite an important 
matter, and really deserves to be reached by a much 
longer and more ponderous discussion. The transistor 
equivalent network made up of the four resistance 
elements re r, rb and rm is a true equivalent for three - 
terminal working, not an approximation for special 
conditions of use like the ordinary valve equivalent. 

Of course, it is still an approximation in another 
sense, because the is are not constants, but are 

l'm! - - 
_ 

r 

=z 

b 

Fig. I. The equivalent circuit 
shown in (a) need not neces- 
sarily be regarded as an 
unbalanced four- terminal 
system. Drawn symmetrically 
os in (b), the earth can be 

connected anywhere. 
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(b) 

dependent on the actual currents in the elements of the 
transistor. We know how to deal with this, though, 
because we have the same problem with ordinary 
valve circuits. I suspect that we sometimes exaggerate 
the importance of the non -linearities when we are 
being theoretical. Our amplifiers are usually worked 
in regions where the non -linearity is not more than 
5 per cent, which should not be enough to complicate 
the theory, and circuits in which the non -linearity is 
used, like multivibrators, are designed on quite a 
different principle. For sine -wave operation we can 
say that the network of Fig. 1(b) is a complete and 
accurate equivalent for the point transistor. 

We can immediately apply this equivalent to study 
the earthed -emitter amplifier shown in Fig. 2.* 
The basic equations are 

i t (R0 + re + rb) + i2 re = va 
it (re - rm) + is (RL + re + re - rm) = vL 
In deriving this it must be remembered that the 

current which appears in the generator rmie is here 
-(it -}- i2). Just as we did at the end of the previous 
article, we can take VL = 0 or va = 0 and solve to 
find the input and output impedances. The results 
are: 

Input impedance 

R11= rb -+ r, ¡- 

Output impedance 

R22 = re + re - rm + 
Ra + re 

As before, just as you would expect, the input 
impedance includes a term in the load, RL and the 

r8 (rm - re) 

RL+re+rr - rm 

re (rm - re) 

* Based on Fig. 10, p. 376 of " Some Circuit Aspects of the 
Transistor" by R. M. Ryder and R. J. Kircher, B.S. T.J. Vol. XXVIII. 
July 1949. 

V, 

Fig. 2. Earthed- emitter amplifier (a), and its equivalent 
circuit (b). 
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output impedance includes a term containing Ra. 
The condition for stability is that the total impedance 

in either the input loop or the output loop should be 
positive. It does not matter which we take, because, 
as you can check for yourself, the same answer is 
obtained. Choosing Ree + RL> 0 we have 

(RL + r0 + re - rm) + re (rm - re) >0 
Ra + rb + re 

or, 
(RL + re + re - rm) (R0 + rb + re) + r8 (rm - re) 

=d >0 
If this way of using the transistor is unstable it must 

be because (RL -f- re -}- re - rm) is negative, in the 
first place, and because the second bracket, the one 
containing Ra, is too large. This, of course, depends 
on the known smallness of re compared with r,,,. 
Forgetting re and rb wherever possible, the stability 
depends on 

(RL + re - rm) Ra + re r n 
This very approximate expression shows how a 

sufficiently large RL will make the circuit quite safe. 
Very often we shall find that we are trying to work 
with RL = ro and that r,,, is approximately equal to 
2re7 so that (RL + re - r,,,,) is zero. Everything is 
then satisfactory at low levels, but with a large input 
signal the transistor swings into a region where 
re is reduced and rm increased. If this happens we 
may get momentary instability. 

We can manipulate our two equations to give the 
a 

forward power gain GF = 4RRL ( 
rm 

/ 
where d is the long expression given earlier, which 
must be positive for stability. 

In this arrangement it is sometimes of interest to 
use the circuit backwards, with the input applied to 

v6 

RG 

G 

VG( 

C 

i, i 
ra=z 

RI 

(a) 

(b) 

Fig. 3. Earthed -collector amplifier (a) and its equivalent 
circuit (b). 

Fig. 4. This circuit oscillates 
because the anti -resonant 
impedance in the base lead 
supplies positive feedback. The 
theoretical circuit (a) requires 
supply connections as shown 
in (b). 

(a) 
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(b) 

the collector and the output taken from the base. 
The backward power gain can be obtained by manipu- 
lating the two basic 

( 

Itt is 

GR = 4R,RL. dl e 

Not surprisingly, this way of using the transistor 
gives more gain than the earthed -base connection. 
The reason is that, like it or not, you have positive 
feedback provided by Ra, which is in the base lead. 
An advantage of this connection, however, is that 
local negative feedback can be provided by adding 
resistance in the emitter lead, just like the cathode 
resistor in an ordinary valve circuit. In many ways, 
indeed, the problems resemble those of a high - 
frequency tuned -grid tuned -anode amplifier, but this 
analogy must not be pushed too far. 

The third way of operating the point transistor is 
with the collector connected to earth. The circuit 
and its equivalent are shown in Fig. 3.1- and the 
equations are 

it (Ra + rb + r0) + íe (rc - rm) = va 

it re + i2 (RL + re + re - rm) = vL 
Performing all the algebraic operations as before, 

we find that for stability we need : 

( Ra +rb +r0)(RL +re +rc- rm) +re(rm -re) =d >0 
The input impedance is 

R11 =rb+ re+ 
RL r, +ra -r, 

and the output impedance 

R2e= re +r0 -r,,, 
The power gain using the base as input and the 

emitter as output electrode is 

GF 
( 

a 

and in the opposite direction /) 

G$ 4R012,, 
¡rm - le 

d 
The power loading at the emitter is usually quite a 

lot lower than the permitted collector input, and 
without having made any tests I would expect to find 
that reasonably low distortion would give a limit 
around i mW for this connection. For an average 
point transistor there is one very interesting feature 
of this arrangement : rm is about twice re so that the 
two gains are roughly equal. This means that it is 
possible to make an amplifier which can be put in a 
telephone line and will amplify the signals in both 
directions. The gain of 6 -12 decibels which can be 
obtained is considered well worth while by telephone 
engineers, especially as the microphone current is 
available to supply the amplifier. I expect to see 
amplifiers of this kind fitted in my telephone some day. 
The economic value lies in the saving of copper by the 
use of thinner wires from the telephone subscribers 
to the exchange. 

With this classical background to the transistor, 
we can turn for the remainder of the article to some 
oscillator circuits. It is an interesting thing that 
oscillators represent in some ways the simplest and in 
other ways the most complicated of the circuit prob- 
lems with which communication engineers are con- 
cerned. To make an oscillator work you need only 
produce an amplifier with a gain of rather more than 

ro (rm - ro) 

ro (rm - ro) 

t Based on Fig. 11, ¡oc. cit. 
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unity, put in a tuned circuit somewhere, and connect 
input to output. Apart from the necessity to watch 
that there isn't a 180- degree phase shift, the circuit 
will oscillate. On the other hand, if you want an 
oscillator which is not affected by the supply voltages, 
valves, weather and the cost of living, the design 
problem is much more complicated, and even 
" Cathode Ray " has been known to express doubts. 
Transistors do not make good oscillator circuits, 
because they are rather lacking in gain, but it is 
certainly possible to get a stability of one part in a 
thousand for a wide range of supply voltage. 

The special feature of the point transistor which 
makes some of the oscillator circuits so simple is the 
possibility of getting a negative resistance by choosing 
the external resistances properly. Let us take some 
simple numbers which we can use for calculation 
purposes. A hypothetical transistor, operating at 
low currents, might have : 

re = 200 ohms rb = 200 ohms 
r, = 10,000 ohms = 30,000 ohms 
We might choose to match the output at the 

collector, and make RL = 10,000 ohms. This should 
give the maximum power from our oscillator. Then 
if we use the earthed -emitter circuit, the input 
impedance will be, from the equation given earlier 

200 (30,000 - 200) 
R11 = 200 + 200 + 20,200 - 30,000 

= 200 -F 200 - 600 = - 200 ohms 
This means that if we connect a circuit in the base 

lead which has an impedance of 200 ohms at one 
frequency, the system will be unstable. A normal 
parallel -tuned circuit could be used, with an impedance 
at the anti -resonance of, say 250 ohms. But if we 
have a Q of 50, which is not unreasonable for an 
oscillator frequency determining circuit, the reactance 
of the coil and the capacitor would have to be only 
5 ohms at the working frequency. This means a very 
small inductance and a relatively enormous capacitance. 
Fortunately there is an easy way out of the difficulty. 
Let us put, say, 5,000 ohms in the lead between 
emitter and earth. This increases the effective value 
of re to 5,200 ohms, and makes the input impedance 
at the base about - 25,000 ohms. This is just about 
the right sort of impedance magnitude for conven- 
tional tuned circuits of good Q. The circuit shown in 
Fig. 4(a), using a 100 -mH inductance with a Q of 
50 at 800 c/s will just oscillate nicely with a good 
transistor and suitable supplies. The resistance in the 
emitter lead can be used as a regeneration control. 
The modifications needed to connect the supplies 
are shown in Fig. 4(b). 

There is an alternative form of this circuit shown 
in Fig. 5(a), which avoids this use of the emitter 
resistance by tapping across a small portion of a 
conventional tank circuit to get the 250 -ohm anti - 
resonant impedance. It would, of course, be at 
1 /10th of the turns of our 100-mH coil in the example 
chosen. I prefer, however, to get the impedance - 
stabilizing effect of the emitter resistance. Another 
variant is obtained by moving the earth connection, 
as shown by the two circuits in Figs 5(b) and 5(c). 
These circuits seem to offer some difficulties in 
applying the proper bias, and I have not yet tried 
them. 

A modified circuit of the type shown in Fig. 4(a), 
has been made to oscillate at frequencies up to 
300 Mc /s. I have used the word " modified," but the 
actual modification consisted of the use of a special 

WIRELESS WORLD, APRIL 1953 

(a) 

(b) (c) 
Fig. .5 Variants of the base -controlled dscillator circuit. 

(a) + (b) 

Fig. 6. Oscillator circuit (a) using negative emitter im- 
pedance when the base load resistance is high enough, and 
(b) method of connecting supplies. 

transistor, and the base -emitter capacitance plays an 
important part in the functioning of the circuit. 
This circuit does not, therefore, fall into the simple 
negative- resistance class we are discussing at the 
moment. 

A second oscillator type is obtained by operating 
with an earthed -base connection, using the negative 
input resistance at the emitter. As we saw in the 
previous article, the input resistance is 

rb (rb + rm) 
re +rb 

RL +r, +rb 
Using the same numbers as before, this is 

200 (30,200) 
R11 = 400 - 

20,200 
or about 100 ohms. 

This will not do, but if we put an 800 -ohm resistor 
in series with the base, we make the effective value of 
rb = 1,000 ohms, and then 

1,000 (31,000) 
R11 = 1200 - 

21 
or about - 300 ohms. 

000 
It is very easy to design a circuit which will be 300 

ohms at one frequency, and a higher impedance at 
other frequencies. A coil having a total loss resistance 
of 300 ohms and a series capacitor is all we need. 
For a coil giving a Q of about 30, we have wL = QR, 
or about 10,000 ohms. Choosing 798 c/s as the 
frequency, we find that a 2 -H inductor is needed : 

a thoroughly practical value is obtained. The circuit 
is basically that shown in Fig. 6(a), and needs only 
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Fig. 7. The use of 
collector negative im- 
pedance, as in this circuit 
is not satisfactory if ap- 
preciable output power 
is needed. 

(a) (b) 
Fig. 8. (a) Shows a resonant circuit in the output (collector) 
loop of an earthed- emitter circuit. Re -drawn as in (b), with 
resistors added, it becomes an earthed -base amplifier with 
feedback from collector to emitter. 

the additional resistors shown in Fig. 6(b) to provide 
the necessary supplies. This circuit can be controlled 
in amplitude by varying the resistor in the base lead. 
Theoretically it can use a thermistor in the base lead, 
so that increasing oscillation level reduces the regenera- 
tion. I say theoretically, because the immediate 
difficulty is obtaining a suitable thermistor. The base 
current will be only about 1 mA, so that the thermistor 
must work on powers of the order of 1 mW. 

The two circuits described have the advantage that 
they are power oscillators : they leave the collector 
free to work with a normal load resistance, so that the 
full available output can be taken from the transistor. 
This output is enough for many jobs, and will always 
be enough to drive a push -pull transistor amplifier 
stage. There are two more interesting circuits which 
can be designed in the same way. One of these is shown 
in Fig. 7. It starts off from the equation for the 
output impedance of the earthed base circuit 

rb (rb + r) 
R22 =re +rb R0 -{- r, -- rb 

with R taken'as zero, and rb for convenience, increased 
to 1,000 ohms by Aiding an 800 -ohm resistor in .the 
base lead. Then 

R 2 2 = 11,000 - 1,000 (31,000) 
1,200 

14,000 ohms 

This sort of negativ,i resistance is sometimes useful 
in designing crystal oscillator circuits : it is not 
very good for conventional LC working. Another 
disadvantage is that there is nowhere to put in a load 
circuit, unless it is in series with the controlling LC 
circuit, and this is not desirable as it degrades the Q 
of the system and makes the frequency stability 
worse. 

The final circuit in this class is obtained by con- 
sidering the output impedance of the earthed- emitter 
circuit. We shall want to look at this in a rather differ- 
ent way later, but for the moment we can observe that 
the output impedance is 

R22 =r, +re- r,,, +Ro -i-rb +re 
re (rm - r,) 

With no external resistance at all this reduces to 
200 (29,800) 

400 
or about - 5,000 ohms. 

A circuit of the type, shown in Fig. 8, will therefore 
oscillate, provided that the resonant circuit drops to a 
resistance of less than 5,000 ohms at resonance. This 
is crystal magnitude again, of course, but as before 
we have nowhere to take out the load. When we use 
this circuit, which turns out to be a very satisfactory 
one, we must rearrange it in the way shown in Fig. 8(b). 
Then the negative impedance calculation is not so 
simple, and we adopt a more normal amplifier approach. 

This treatment of the negative resistance oscillators 
may seem rather scanty, but we shall be returning to 
the question of negative resistance circuits in a later 
article. For the moment, I want just to show the sort 
of circuits which can be produced, and the lines 
along which the design process must operate. Con- 
ventional oscillators, in which we feed back from an 
output electrode to an input electrode, and amplifiers 
must be considered before we look again at the very 
interesting negative -resistance circuits which can be 
used for pulse production, standardization and 
manipulation. 

R 2 2 = 10,000 -}- 200 - 30,000 + 

Short-wave Conditions 
Predictions for April 

THE full -line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long -distance 
paths from this country during April. 

Broken -line curves give the highest frequencies that will 
sustain a partial service throughout the same period. 
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PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 

FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE FOR 23° /a OF THE TOTAL TIME 

24 

178 WIRELESS WORLD, APRIL 1953 

www.americanradiohistory.com

www.americanradiohistory.com


APRIL, 1953 Wirtkuss WuruD 

ff4/N TOR tilt 
,ciiTURE 

E.M.I. FULL -TIME COURSES PLANNED 
TO MEET MODERN INDUSTRIAL REQUIREMENTS 

Everywhere the cry is for person- 
nel trained in Radar, Television and 
Industrial Application of Electronics. In 
this vast field there are great opportuni- 
ties for the ambitious person with 
excellent prospects of rapid advance- 
ments for the well trained. 

START NOW preparing for a 
worthwhile future by enrolling with 
E.M.I. Institutes - part of one of the 
world's greatest electronic Organisations 
concerned with the research and latest 
developments in the application of 
electronics. 

Our Attendance Courses are 
therefore planned and conducted with 
an intimate knowledge of present and 
future requirements. 
4-YEAR COURSE: 
ELECTRONIC ENGINEERING- intend- 
ed for outstanding Science Sixth -formers who 
are capable of training into future team 

Write for our FREE BROCHURE giving full details of the 

above and other courses. 

leaders in scientific applications. Final quali- 
fications are B.Sc. and City and Guilds Full 
Technological Certificate in Telecommuni- 
cation Engineering. At least 18 E.M.I 
Scholarships are offered for the 1953 Course 
which commences 6th October. 

3 -YEAR COURSE: 

TELECOMMUNICATIONS - Entrance 
standard (G.C.E. ordinary level or its equiva- 
lent). This Course is designed to train assistant 
Development Engineers. Final qualification 
is the City and Guilds Full Technological 
Certificate. This Course includes one year 
Factory experience in the E.M.I. Group. 
Next Course commences 24th August, 1953. 

1 -YEAR COURSE: 

Full -time day Course in the Principles and 
Practice of Radio and Television, mainly 
designed for the training of Radio and 
Television Servicing Engineers. Next Course 
commences 24th August, 1953. 

E.M.I. INSTITUTES 
Dept. 127s, io Pembridge Square, 

London, W.2. 
Telephone : Bayswater 5131/2. 

Aaociat.d with His Master's Voice, Marceniph.ne, CJumcia. 
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SU WIRELESS WURI.1) 

SELENIUM 

SenT rCel 
RECTIFIERS 

miniature, lightweight 

RECTIFIERS 
I lEaa4N[E 

RM 2 25je 

APRII., 1953 

Light, compact, 

SenTerCel Selenium Rectifiers 

save space ... weight ... 
assembly time ... cost. 

Their many advantages 

add up to this 

imposing list : 

R M I l3i8" 
RM2 ; - 
RM3 Ia 

Zas. 
SPINOIS 

Less wiring. 

Unlimited instantaneous overload such as the 
charging current of de- formed electrolytic capacitors. 

Far lower heat dissipation. 

No "warming -up" period. 

No valve- holder. 

Practically indestructible in normal service. 

No limit to size of electrolytic capacitor. 

Saves weight. 

Saves space. 

Low in cost. 

Study these RATINGS 

TYPE RMI RM2 RM3 RM4 

Maximum ambient temperature - 35'C 55 °C 
Maximum output current (mean) 60mA 30mA 
Maximum input voltage (r.m.s.) - 125V 
Maximum peak inverse voltage - 350V 
Max. instantaneous peak current Unlimited 
Weight - - - - - I oz. 

35 C 55'C 
100mA 60mA 

125V 
350V 

Unlimited 
1.4 oz. 

35 °C 55 °C 
120mA 90mA 

125 V 
350V 

Unlimited 
2 oz. 

35 °C 40`C 55 °C 
275mA 250mA I25mA 

250V 
700V 

Unlimited 
4.5 oz. 

Standard Telephones and Gables Limited 
(Registered Office: Connaught House, Aldwych, W.C.2) 

RECTIFIER DIVISION: Warwick Road, Boreham Wood, Hertfordshire. 
Telepr,one : Elstree 2401 Telegrams : Sentercel, Borehamvrood. 
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Multi -Layer R.F. 

Coil -Winder 

Constructional Details of 

a Machine for Making 

Wave -wound Coils 

By B. V. NORTHALL 

WAVE -WOUND COILS are so extensively used 
that it is thought an account of the author's winding 
machine may be of interest. It is capable of wind- 
ing coils up to 2 in wide and can accommodate formers 
2 in long. The machine is of simple construction, 
does not require any specially machined parts and 
is made largely from pieces of scrap. Few detailed 
measurements only are given in the following descrip- 
tion as the majority can be varied according to the 
materials available. 

The basic design is shown in Fig. 1. A variable 
friction drive is used in place of a gear wheel. Rota- 
tion of the cam slides the wire -feed finger to and fro, 
the amount of travel being varied by adjustment of 
the cam -follower mounting in the direction a -a. Gear 
changes are made by adjusting the drive roller in 
direction b -b. The wire is fed to the finger over 
pulleys which may be used to operate a brake acting 
on the wire bobbin. 

Typical paths traced out by the finger on the coil 
former are shown in Fig. 2. The gear ratios are 
actually adjusted to slightly more or less than the 

WIRELESS WORLD, APRIL 1953 

The various parts shown separately in the drawings can 
be identified in this view of the finished winder. No special 
parts or tools are required for its construction. 

DRIVE 
ROLLER 

DRIVE DISC 

b 

CAM DISC f CAM FOLLOWER 

T T 
MECHANICAL COUNTER CAM 

a 

a 

F!NGER 

FORMER 

Fig. 1. Basic design of the winder for making wave -wound 
coils. 

Left : The ratio between driving and driven friction discs 
determines the path traced out by the wire on the coil. 

Fig. 2. Some typical types of wave winding possible with 
this machine. Coils up to # in wide can be wound. 

R - FORMER TURNS 

CAM TURNS 

(a) 

X 
cb) 
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GEAR 
RATIO 

T - 
2 i 

C> 

a 

Fig. 3. Method 
gear ratio. 

Right : Some of 
on this machine. 
of shapes exempt 

of calculating the 

the coils wound 
The wide variety 

ifies its versatility 

even figures quoted, so that successive wires lie side 
by side. The choice of gear ratio is influenced by 
the angle fp (Fig. 2a), which should not be too large 
or the initial turns may slip out of position on the 
former. 

The gear ratio of the friction drive is given by 
RaRb (Fig. 3). The machine is designed to have 
a maximum ratio of slightly over 2:1 and a minimum 
ratio of just below 1 : 2. For a gear ratio of 2: 1 the 
radius of the circle described by the drive roller on 
the main drive disc (R,) is half that described on the 
cam disc. To reduce the ratio to unity the drive 
roller is withdrawn a distance equal to half R, so that 
the two radii are equal. A further equal withdrawal 
reduces the gear ratio to 1 :2. Fineness of control 
of gear ratio depends on the size of the disc, ease of 
adjustment increasing with disc size. 

Details of the finished machine are given in Fig. 4. 
The various assemblies are mounted on a 8 in x 9 in 
wooden baseboard. Two 41-in diameter discs are 

IRO 

mounted at 3 in centres on silver steel shafts. The 
discs should be keyed or threaded to the shafts to 
prevent slip, and 6 -BA studs tapped into the shafts 
are used as keys on the machine. The driving sides 
of the discs are scored with fine lines to increase the 
grip. The main bearings are made from brass nuts 
soldered between two suitably cut and bent pieces 
of mild steel sheet. A further bearing made from an 
angle bracket supports the drive shaft. Jockey rollers 
are fitted to reduce side thrust on the bearings. The 
drive roller consists of a rubber washer mounted on 
a small ball -race which is a push fit on a i -in silver 
steel shaft. A BSF thread is used on the shaft to give 
fineness of adjustment. Driving friction is adjusted 
with the threaded brass collar (A; Fig. 4) mounted 
on the end of the shaft. A mechanical counter cam 
(B; Fig. 4) is used also to lock the friction adjust- 
ment. A bolt -head cut and filed to rose -bit shape 
forms the driving cone. 

The best "lock over" of succeeding wires is pro- 

Left: Fig. 4. Complete layout of the machine and (Right) Fig. 5. The wire -feed finger and traversing carriage. 

4t 

IIHI DIA. HOLE 

BOUND FOR I'h WITH 30 sxg tam 
AND SOLDERED 

Right : Fig. 6. Details 
of the tail stock. 

WASHER 

SLEEVE 

SOLDER 

WIRELESS WORLD, APRIL 1953 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 7. Details of the 
tension- operated wire 
brake. 

Fig. 8. Method of 
feeding the wire from 
the spool to the coil. 

duced when the path traced out by the wire -feed 
finger on the coil former is linear and ideally the cam 
should be shaped to produce such a track. A cam 
with a plane surface produces a sine -wave track and 
a face -hardened cam of this type is used on this 
machine. The cam angle is 30 deg. The cam - 
follower is made from silver steel. rod and ground 
to a point at one end, but not hardened, and is held 
against the cam by a coil spring and retaining collar. 
The mounting is made from mild steel sheet. The 
wire -feed carriage is mounted directly on the cam - 
follower shaft and is locked in position with a 6 -BA 
screw. A pulley for the wire is loosely mounted on 
a length of silver steel rod just above and slightly in 
front of the cam -follower. 

The wire -feed finger and carriage are perhaps the 
most important units and are illustrated in Fig. 5. 
The different gauges of wire require fingers having 
different sizes of " eye." Piano wire, bent to form 
an " eye," is bound with 30 s.w.g. tinned copper wire 
for approximately 1} in and soldered to give rigidity. 
The stud soldered to the carriage is drilled T'a in to 
accommodate the finger which is locked in position 
with a nut and washer. A corresponding slot is filed 
in the mounting collar. The pulley guides the wire 
to the finger and the tension of the wire passing over 
it keeps the finger pressed against the coil. 

Details of the tail stock are shown in Fig. 6. The 
centre cone is a push fit in the sleeve and the end 
of the silver steel shaft is rounded to reduce friction. 
The tail stock bracket is made from mild steel sheet. 
A lock nut is fitted. 

The tension of the wire is important. Slackness 
produces spongy coils and over -tightness can produce 
electrical faults as well as increasing the risk of the 
wire breaking. At hand speed a simple friction brake 
on the wire bobbin with a sprung pulley compensating 
for variations in tension produces a satisfactory wind. 
A wire -operated brake, however, is used on this 
machine and the essentials of its design are shown 
in Fig. 7. A I -in Whitworth bolt is used so that 
only a small downward movement of the lever is re- 
quired to release the brake. A spring consisting of a 
few thin strands of elastic holds the lever up (brake 
on) and is adjusted to give the required tension on 
the wire. Normally the bobbin tends to apply the 
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brake when in motion. The method of feeding the 
wire is shown in Fig. 8. 

Before using the machine, the cam -follower mount- 
ing is set to give the required width of coil, and the 
appropriate wire -feed is adjusted to approximately the 
centre of the former. The coil tension is checked and 
the required gear ratio selected. The critical angle 
(0; Fig. 2a) at which the initial turns slip out of 
place varies with the size of the wire and covering, 
and a single turn of cellulose tape, adhesive side out- 
ward, is an assistance in keeping the first few turns 
in position on a smooth coil former. A few trial runs 
to make final adjustments should be made before a 
coil is wound. The gear may be adjusted so that 
the pattern builds up progressively or retrogressively, 
the latter pattern being more stable. Coil data is 
available in various publications, some that have been 
found useful being given in the references. 

Mild steel sheet ,'a in thick makes mountings of 
adequate strength. The tools required for the con- 
struction of this machine are few and consist of : -a 
hand or breast drill, drills, taps, dies, hacksaw, files, 
vice and soldering iron. The hand drill, clamped in 
the vice, can be used as an improvised lathe for the 
turning of small parts, such as the wire guide pulleys 
and to true up the two large friction -drive discs. 

References. 
Universal Coil Winding. E. Watkinson, Proc. I.R.E. 

(Australia), July, 1950, and Your. Brit. I.R.E., Feb., 1951. 
Radio Data Charts (Wireless World), 4th Edition. 
High Quality Amplifier- Design for a Radio Feeder 

Unit. D. T. N. Williamson, Wireless World, December, 
1949. 

Radio Receiver Design, Part I. K. R. Sturley. 

Itadio-lean t rssl Ied 
Bongs 

NOW that the Philips radio -controlled boats seem to 
have established themselves as almost a permanent feature 
of European radio exhibitions, many people will be in- 
terested in the appearance of a book which reveals all 
the technical mysteries of how they work. Under the 
title of " Remote Control by Radio," A. H. Bruinsma 
has written a very full description of his two boats in 
94 pages, including four complete circuit diagrams, 28 
pages of data on the valves used and various photographs 
and diagrams to illustrate the text. 

The first part of the book deals with the smaller and 
simpler boat, which has a two -channel frequency- division 
radio system with amplitude modulation. Considerably 
more space is devoted to the pièce de resistance "Tele- 
servilips VIII" which has so impressed everybody with 
its remarkable versatility. This has an eight -channel 
radio system working on the time division principle; the 
channels being provided by eight interlaced sets of pulses 
which are modulated in amplitude by the control signals. 

Since the boats have been designed mainly for demon- 
stration purposes, regardless of complexity or cost, the 
systems described in the book are not likely to be of much 
direct practical value to the amateur radio control 
enthusiast. The receiver of the larger boat, for example, 
uses 44 valves ! Nevertheless, some of the individual 
techniques and devices within the systems are worth 
knowing about. and the book as a whole is a welcome 
addition to the somewhat scant literature on telearchics. 
It is published by the Philips organization at Eindhoven 
and is available in this country through the Cleaver -Hume 
Press at 8s 6d. 
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The Future of Hearing Aids 

Battery Consumption and Other Problems : 

Against Standardization 

IN THE AUGUST, 1950, issue of Wireless World 
the writer mentioned the complexity of the problem 
of amplifying sound for the hard of hearing and 
gave results of a survey undertaken by his company 
into the optimum volume requirements of the deaf. 
In the time that has elapsed since, an increasing num- 
ber of health authorities in many countries have 
started laying down minimum requirements for per- 
formance of hearing aids, to which instruments must 
conform before they qualify for a grant -in -aid, free 
issue or even import permits. These requirements 
refer almost entirely to the response curve, the limits 
of which are given with varying precision and severity. 
Needless to say, the variations of requirements be- 
tween country and country are so considerable that 
in one case at least, an instrument having a response 
curve recommended by the Medical Research Council 
in their Report No. 261, " Hearing Aids and Audio- 
meters " -would not pass the test. These variations of 
requirements are not, however, fundamental. The 
fact remains that the majority of authorities now hold 
the view that an instrument made to a particular 
recipe is the best hearing aid for all cases. 

This view is a technical heresy and its wide- 
spread adoption can only result in complete stag- 
nation of hearing aid design and development. 

In case we should be suspected of an 
anarchical bias, whether against health or any 
other authority, it is as well to stress that 
private industry, although more flexible than 
public bodies, has so far not gone nearly far 
enough into dividing the hard of hearing into 
a number of groups, according to their 
acoustic requirements, and providing each 
group with an instrument giving the optimum 
results for the members of that group. 

The wide variety of requirements of the 
hard of hearing present a particularly fas- 
cinating problem, and their satisfaction in the 
most logical manner is a real challenge to all 
those working in the field. 

It must be made clear at the outset that 
the audiometric curve -that is the hearing 
loss of the subject measured at threshold at 
different frequencies -is absolutely no indica- 
tion of his instrumental requirements. The 
knowledge that a particular case has a loss at 
1,000 c/s of 40 db does not permit us to say 
that he needs an instrument with an ampli- 
fication 40 db. He may actually be unable 
to tolerate more than 15 db. Cases with 
strong " recruitment," that is, non -linear 
deafness, need small amplification and small 
power output. Other cases need low power 
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The Case 

By A. POLIAKOFF* 

output but are able to make use of quite high ampli- 
fication in certain conditions. Some deaf people who 
are able to hear when the words are shouted straight 
into their ear either directly or through a trumpet, 
need low amplification and high output. The very 
deaf need high output and the highest amplification 
they can have without " howlback." 

An extremely interesting point is the variation in the 
amplification that can be usefully employed between 
cases having the same optimum volume requirement. 
We have come across people with moderate conductive 
deafness who had very modest optimum volume re- 
quirements combined with the ability, when provided 
with sufficient amplification, of hearing better in diffi- 
cult conditions than a person of normal hearing. Their 
type of deafness is such that they can interpret speech 
quite easily in spite of the background noise and room 
reverberation. The perceptive case, on the other hand, 
has often a very limited range of useful amplification 
owing to the masking effect of background noise and 
room reverberation. Individuals vary, therefore, not 
only in their minimum, optimum and maximum power 
requirements, but also in what may be termed their 

Multitone Electric Company. 

Multitone "Universal" hearing aid which is obtainable in three 
versions to meet individual power requirements. The type " Q" 
chassis of the 2 -valve model is on the right. 
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resolving power, which sets a limit to the amplification 
that they can use. 

It may be useful at this stage to list the main vari- 
ables that the designer has to deal with : 

1. Maximum output. 
2. Mean amplification. 
3. Shape of the response curve. 
4. Automatic compression. 
5. Conversion efficiency, the ratio of acoustic output 

to battery power consumed. 
The problem, then, is to provide each individual 

with an instrument which fits most closely his require- 
ments under the first four headings, and with the 
highest possible conversion efficiency. In addition, 
the individual preference between small bulk and 
higher battery replacement costs and large bulk and 
lower battery replacement costs must be met. The 
range of individual requirements is, as already indi- 
cated, very large indeed. 

Taking the first variable, the power output, and ex- 
pressing it in terms of electric energy delivered to the 
earpiece, we find that nearly half of all the hard of 
hearing cases tested by us are satisfied with the volume 
resulting from a power input to the earpiece of only 
0.005 milliwatt or less. This has to be contrasted with 
maximum power output of the average commercial 
instrument of 5 mW, a difference of 30 db. Further, 
within the 0.005 -mW group there is a proportion of 
cases unable to tolerate anything like the output result- 
ing from 0.005 mW, which is the power required only 
by the deafest members of this group. A number of 
sensitive cases have a maximum of only 0.0005 mW. 
At the other end of the scale there are the very deaf 
needing as much as 50 mW or even more. The electric 
power output range is, therefore, at least from 0.0005 
to 50 mW, a range of 50 db. 

To attempt to deal with this range of outputs with 
the same fundamental circuit of a crystal microphone 
followed by two voltage amplifier valves, and an out- 
put valve does not appear, to put it in the mildest 
way, to be good design. 

It means that the vast majority of cases have far 
more power than they need, while a small minority 
have insufficient. Over -provision of potential power 
on such a scale would undoubtedly be considered 
utterly irrational in any other field. Consider a car 
manufacturer who insisted on putting the same engine 
he used in a 10 -ton lorry into the smallest passenger 
saloon and telling the unfortunate owner of the saloon 
that, after all, he has a throttle- control and there is no 
need to generate more power than he requires. The 
case of the hearing aid is actually worse, for in the 
vast majority of cases the power consumption of the 
aid is independent of the power delivered to the ear- 
piece at any given moment. It follows, therefore, 
that the most of the deafened are consuming batteries 
at a rate far in excess of their own requirements. 

The example of the throttle -control in a car brings 
us to a most important point, that of the purpose of 
the volume control in a hearing aid. The purpose of 
such a control should be to take up variations between 
different conditions of use by the user, and not to 
take up variations between requirements of different 
users. It is surely bad design to provide a control 
with 260 degrees of rotation and tell an individual 
user that the first 30 degrees are for his adjustment and 
the other 230 degrees for somebody else. 

We have now seen that there is a very large variation 
in power output as well as amplification. What of the 
response curve ? Its shape is not at all critical. Most 

WIRELESS WORLD, APRIL 1953 

Performance cf automatic volume control for tle four 
settings of the level control in the Multitone " Selector " 
aid (0db = 0.0002 dyne cm2). 

cases are helped by absence of sharp peaks and a 
general rise towards the high end. This does not 
mean, however, that standardizing the response curve 
at, say, 6 db rise per octave up to 3,500 or 4,000 c/s is 
the right solution. There are a number of exceptions 
of which the most important is that of the very deaf. 
It is obvious that they should be provided with instru- 
ments having the highest conversion efficiency pos- 
sible. The better the response curve in the higher 
frequencies the lower is the efficiency of the earpiece 
in the part of the response curve that a very deaf 
subject can hear. It is very rare for these cases to 
respond to 4,000 c/s at all. It is wrong, therefore, 
to saddle them with an " academic response, the 
advantages of which they themselves cannot hear. Not 
only does this result in the very deaf being no longer 
able to hear with instruments using a 222 -V high - 
tension battery, and needing as much as 45 V, which 
cannot be conveniently incorporated in a reasonably 
sized " monopack " instrument, but it also makes it 
difficult for them to hear at all. It is extremely hard 
to obtain an effective seal between the earpiece and 
the ear at the higher frequencies. If there is a good 
high -note response the aid starts whistling as soon as 
the amplification is sufficient for the user to hear at 
all, and, not infrequently, he himself is quite incap- 
able of hearing the whistle. One of our users before 
the war, an M.P., was asked to leave the Chamber on 
one occasion on account of a continuous whistle set up 
by his instrument of which he was completely un- 
aware. The " howlback " does not merely cause a 
disturbance, but almost always overloads the output 
valve and spoils the amplification of sounds the user 
can actually hear. 

Volume Compression 
We now come to automatic volume compression. 

In most of the instruments manufactured by my com- 
pany, and now a number of other manufacturers, 
power output can be limited to a desired figure by 
automatic compression, while the amplification of 
weak signals is controlled by a manual volume con- 
trol. The reason for the manual control is to take uo 
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large variations between noise conditions such as exist, 
for instance, between the cabin of an aeroplane in 
flight and a quiet room in the country. 

Too much compression can be very objectionable, 
for not only will speech be flattened out, but pauses 
between words will be filled by the rush -in of the 
background noise. There is a considerable variation 
between the amount of compression preferred by 
different cases, which provides yet another variable for 
the designer, together with the selection of the most 
suitable " attack " and " decay " times. 

Here is the problem, and it is difficult to see how 
it can be solved satisfactorily without designing special 
equipment for each of a number of groups. 

I believe that the future of hearing aids lies in 
detailed study of these requirements coupled with the 
production of valves (later transistors) and batteries 
designed specifically for use for a particular group. 

Having studied the volume requirements of the 
deafened, my company has now adopted a design 
policy for instruments to which we have given the 
name of " Fitted Power." Our new " Universal" 
instrument is available in three versions : the first 
version has only two valves, both voltage amplifiers, 
with a high- tension consumption of approximately a 
quarter of that of the average instrument with the 
same high- tension voltage (22+ V) and with a low - 
tension drain of half of that of a normal instrument. 
Its maximum amplification at 1,000 c/s is in the 
region of 40 db. Automatic volume control is pro- 
vided, while the maximum output with the automatic 
volume control switched off is in the region of 119 db 
referred to 0.0002 dyne /cmz at 1,000 c /s. In cases 
for which the amplification is not enough a 3 -valve 
version is available with the low high -tension drain 
of 0.2 mA. Where the power output is not sufficient, 
which, by the way, is extremely rare, a third instru- 
ment is available with a drain of 0.4 mA. 

In our " Selector " instrument we have introduced 
" Fitted Power " by making the high -tension drain 
vary with the setting of the automatic volume control 
level selector. This instrument employs a 15 -volt 
battery and the high- tension drain changes in four 
steps from 0.1 to 0.4 mA as the compression is varied 
through a range of 20 db. The accompanying graph 
shows the compression curves of the four positions 
of the level control. 

The lower amplification obtained with the reduced 
high- tension drain is a great help with difficult per- 
ceptive cases. In the past we spent a great deal of 
time " calming " instruments by reducing amplifica- 
tion and maximum output from their standard values 
to deal with cases with pronounced recruitment. 

Nothing has been said so far of the effect of these 
ideas on further miniaturization. It is obvious that 
instruments designed expressly for the less deaf group 
could be much smaller than those produced for the 
deafer groups. A far more radical approach, however, 
is required to produce really small instruments. The 
man who makes use of his instrument for special 
occasions only, such as theatres, and so on, does not 
need a battery that will last him longer than the dura- 
tion of the play, with a little to spare, and it would be 
possible, with the help of the battery manufacturers, to 
produce a really minute instrument for him. 

When it becomes possible to use transistors only in 
an instrument, thereby eliminating one of the bat- 
teries, miniaturization will receive a further impetus. 

The transistor hearing aid is not here yet, although 
at least one manufacturer in the States has announced 
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the production of the first transistor instrument. This, 
however, employs two valves and uses the transistor 
only in the output. 

The principles set out above for the design of hear- 
ing aids are quite independent of the means by which 
amplification is obtained. Valves, transistors, or any 
other devices that may appear in the future all use 
energy and this should not be recklessly wasted, nor 
should individuals be supplied with instruments 
potentially far too strong for them, in order to enable 
somebody else to hear with the same device. 

MANGANESE -BISMUTH 
PERMANENT MAGNETS 

WHEN manganese and bismuth are melted together 
an inter- metallic compound (MnBi) is formed which 
exhibits strong magnetic properties when the particle 
size is small enough.' Recent investigations have 
shown' that magnets made from this compound can 
offer a practical alternative to conventional alloys of 
cobalt and nickel, and that, in particular, they have 
a coercivity higher than that of any other known 
magnet. This property is of particular value where 
the demagnetising force is high, as in magnets of short 
length. Coercivities higher than 3,000 oersteds have 
been measured, compared with 600 -700 for alloys 
such as " Alnico " and " Alcomax," and the best MnBi 
magnets have a maximum energy product (BH) of 
4.3 x 10° gauss- oersteds, which is of the same order 
as that of Alcomax. The remanence reaches 4,300 
gauss compared with 7,500 for 6 per cent cobalt steel 
and 12,500 for Alcomax III. 

Magnets are prepared by a powder -metallurgy tech- 
nique, the Mn -Bi melt being first pulverized to an 
average diameter of 8 microns and then separated 
magnetically before being compacted (at a temperature 
of 300 deg C) in dies at pressures up to 3,000 lb /in' in 
a pulsating axial magnetic field with a maximum of 
20,000 oersteds. 

The processes are carried out in an inert atmosphere 
to guard against oxidation, and protective coatings for 
the finished magnet are necessary, particularly when 
they are to be used under conditions of high humidity. 

sJ. Frenkel and J. Dorfman: Nature, Vol. 126, p. 274 (1930). 
A New Permanent Magnet from Powdered Manganese Bis - 
muthide," by E. Adams, W. M. Hubbard and A. M. Sycles: 
journal of Applied Physics, Vol. 23, p. 1207, Nov., 1952. 

Standardizing Loudspeaker Sizes 
TO facilitate the replacement or exchange of loud- 

speaker units, standardization of the size and distribution 
of fixing holes has long been advocated. 

Now a British Standard Specification (BS1927:1953) 
has been issued for nominal loudspeaker sizes of 21, 31, 
5, 61, 8, 10, 12, 15 and 18in diameter and gives mount- 
ing circle diameters and the number, size and distribution 
of fixing holes. 

It is also required that loudspeakers conforming to this 
specification should state the nominal fundamental 
resonant frequency, the nominal impedance (preferred 
values 3 and 15 ohms), and that one terminal should be 
marked red to indicate that when this terminal is posi- 
tive the corresponding movement of the diaphragm is 
forward. 

Details of the conditions of measurement of resonant 
frequency and nominal impedance are given and the 
specification, which is obtainable from the British Stan- 
dards Institution, 24, Victoria Street, London, S.W.1, 
costs 2s. 
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40 MARCONI RADIO BEACONS 

From the Channel Islands to the Shetlands, from 

the Thames to the West Coast of Ireland ... 40 

lighthouses and lightships around the coasts of 
Great Britain and Ireland are to be equipped 

with Marconi Marine Beacons by the Lighthouse 

Authorities. These M.F. Beacons will be fully 

duplicated with changeover switching, indicating 

and alarm facilities ; in addition specially selected 

stations in the vicinity of the main ports will 

provide ' request transmissions. 

MARCONI marine beacons 
MARCONI'S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD ESSEX 
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GAS-TIGHT HYPERLOY A.F. TRANSFORMERS AND CHOKES 

The wideli -used HYPERLOY range of ever 00 Specifications is now available in 

hermetically- sealed cxntainers, capable of withstanding the most rigorous 
climatic 

'lac avaitable-ïr 
caaeelling windings- 

WRIGYT ß WEBIRE LTD 

1.141111160 ', 9g balanced hum- 
the lowest hum- w,hout recourse to 

sxpens =ve mumetal - screens. 

138 SLOANE STREET LONDON, SA. -. SLOane 2214 -5 

MEET THE FAMILY - 
CLOSE -UP OF A VERY 

PROMINENT MEMBER 
THE AZ SUPERHET RADIO UNIT 

COMPACTNESS + EFFICIENCY GIVING " FULL SIZED " 
RESULTS - SIZE 11÷" long, 44" high, 4" deep - WAVE 
RANGE 190 to 570 m - 800 to 2,000 m - PLUS VARIABLE 
SELECTIVITY - DELAYED AVC AND VOLUME CONTROL. 
H.T. CONSUMPT ION 15 m.a. - 270 v. - LT 1.5 amp. - 6.3 v. 

PROJECTION TELEVISION - THE FAMOUS AZ AMPLIFIERS 
MINIATURE -JUNIOR-SENIOR-PHASE INVERTER SPEAKERS 

SCRATCH FILTERS - TRANSFORMERS AND CHOKES 

£12.15.0 Plus P.T. 

WEBB'S RADIO 
14 Soho Street, Oxford Street, W.1 

Telephcne : GERrard 2089 

SOUND SALES LTD 

WEST STREET, FARNHAM, SURREY 

Telephone : Farnham 6461 -2 -3 

HOLLEY'S RADIO STORES 
285 Camberwell Rd., London, S.E.5 

Telephone : RODney 4988 
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RADIATION? 

" CATHODE RAY " Clears Up Some 

Common Misconceptions About Fields 

WHEN interference with broadcasting caused by 
electrical equipment in the home is being discussed, 
one of the ways by which such interference reaches 
the receiver is commonly referred to as radiation. 
Some of the people who talk about radiation in this 
connection probably realize -or would do, if they 
thought about it for a moment -that they are mis- 
using the term. 

What exactly is radiation ? BS.204 : 1943 defines it 

quite briefly as " the emission of energy in the form 
of electromagnetic waves." Now the process we are 
considering is certainly the emission of energy. It is 

even true to say that part of the energy is in the form 
of electromagnetic waves. But it is usually an insigni- 
ficant part, so " radiation " hardly seems to be the 
right word to describe the whole. However, if it were 
merely a matter of relative size it might perhaps be 
rather fussy to object. The reason I am objecting is 

that if the people who know better call this thing 
" radiation " others may be led to believe that it really 
is radiation and thereby get their ideas wrong. For 
this is not just some little by -way of science; it is an 
arterial road, and if the entrance is obscured by a fog 
of misunderstanding a lot of people are going to lose 
their way. The road leads to two fascinating fields - 
the electric field and the magnetic field. To the 
student these may seem vague and intangible things, 
compared with his clear -cut circuits carrying easily 
measurable currents. But in fact the energy of low - 
frequency or even d.c. circuits is in the surrounding 
fields rather than within the wires themselves. Circuit 
electricity is just a very special case of the more gen- 
eral electromagnetism, and although quite a lot of 
useful work can be done without bothering much about 
fields, this restricted knowledge soon leads to difficulty 
in radio -particularly, for example, with aerials. The 
circuit -minded man is hopelessly at sea-or should we 
say in the air ? -when he comes to aerials. 

" Lines of Force " 
Of course, everybody who studies electricity more 

than a very little learns something about fields. Mathe- 
maticians take to them like ducks to water. But I am 
not concerned with the minority of born mathematicians 
but the majority, who are not really happy about 
symbols unless they are accompanied by a clear men- 
tal picture of what they represent. And this is where 
fields are a difficulty. Of course, one has only to 
handle a pair of magnets or look at an electrostatic 
voltmeter in action to be convinced that very potent 
forces do exist in space, but so far nobody has been 
able to discover how they come to be there. If one 
is satisfied with bare mathematics, all right; but if not, 
the best that can be done is a rather artificial mechani- 
cal analogy, and unfortunately this is only too liable 
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to give wrong impressions unless it is kept strictly in 
its place. 

For instance, nearly all the instruction on the sub- 
ject brings in " lines of force." One book, published 
only a few years ago, says " Attraction or repulsion 
(between electric charges) can be explained by study- 
ing the electric lines of force. There are electric lines 
of force emanating from the proton or positive charge, 
and if no other charges are present, these lines of force 
extend out to infinity in all directions." When a 

definite and unqualified statement like this is made on 
a fundamental principle by an author with eight lines 
of qualifications after his name on the title page, how 
can readers be expected to realize that it is quite un- 
true-a mere baseless figment of the imagination ? 

When we are informed in song that " You're the cream 
in my coffee " there is no serious risk of the statement 
being accepted as a literal fact, because metaphor is 

an understood convention in that kind of thing, and 
it is interpreted accordingly; but when a technical in- 
structor uses poetic imagery he is under an obligation 
to give warning of it. I am not suggesting that because 
lines of force are non -existent there is no justification 
at all for introducing them- personally I find them 
very useful -but if they are introduced it should be 
made quite clear that they are purely a mental or visual 
representation, having no closer relationship to actual 
fields than an arrow on a weather chart has to a wind 
blowing in from the Atlantic. Just as a wind fills 
a whole region of space, not just where the arrow is 

drawn, so a field is continuous, not confined to separate 
lines. 

Some while ago I saw an instructional film in car- 
toon form, in which the inflammable vapours given 
off by natural oil were represented as imprisoned 
demons seeking to escape and wreak vengeance. Now 
if that presentation succeeded in conveying an im- 
pression of the risk due to oil vapour and the need to 
guard against it, well and good. And if lines of force, 
flux -cutting, and all the rest of the field ideas help us 
to make use of electromagnetism, well and good; but 
to suppose that they are real is like believing that each 
barrel of oil contains a malevolent demon with forked 
tail. As a matter of fact, it is possible to substitute 
quite different ideas for magnetic fields and still get 
the same results; but I am not going to be as uncon- 
ventional as all that. 

Beginning, then, with well -known principles, there 
is the electric field, associated with a difference of . 
potential- voltage -and the magnetic field, associated 
with an electric current. Theoretically it is possible 
to have either kind of field without the other. If 
you charge any well -insulated capacitor, there will 
be a difference of potential -and hence an electric 
field- between the two plates, though there is no 
perceptible current to set up a magnetic field. It is 
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not so easy to demonstrate a magnetic field without 
voltage, because suitable circuits such as coils usually 
have resistance that needs an e.m.f. to keep the current 
going, but by cooling a lead ring sufficiently its re- 
sistance can be reduced to so nearly zero (" super- 
conductivity ") that a current once started flows for 
hours and maintains a magnetic field without any 
e.m.f. or electric field. I am leaving out of account 
permanent magnets, because although it is now 
believed that their fields, too, are due to electric 
currents (within the atoms), their circuits cannot be 
seen and handled. 

Note that a separate electric or magnetic field can 
only exist at zero frequency. The moment one starts 
to vary an electric field it is necessary to increase or 
reduce an electric charge somewhere, which means 
moving a charge, and that is an electric current, which 
sets up a magnetic field. And any variation of a mag- 
netic field generates an e.m.f. in the circuit producing 
the field, so an opposite e.m.f. is needed to compel 
the variation, and the resulting difference of potential 
causes an electric field. 

That is a most important thing to grasp. Important 
enough to look into more closely. Let us look into 
it with particular reference to the production of the 
varying magnetic field. (The whole statement can 
be converted to apply to the varying electric field by 
using the duality principle explained in the April 
1952 issue.) All the apparatus we need is a coil con- 
nected to an a.c. generator, as in Fig. 1. To simplify 
matters let us assume that the a.c. has a pure sine 
waveform, and that the coil is surrounded by air. 
Then the field strength or flux is exactly proportional 
to the current, so its waveform is the same and is in 
phase. In fact, by using suitable scales the same curve 
can be used for both, labelled I and 0 in Fig. 2. 
E.M.F. is generated not by a constant field but by varia- 
tion of field and is proportional to the rate of variation, 
represented by the gradient of the 0 wave. The steepest 
gradient is where the 0 wave cuts the horizontal axis, 
first upward (generating a peak of positive e.m.f.) and 
then downward (generating a peak of negative e.m.f.). 
The rest of the e.m.f. curve can be filled in by plotting 
its amplitude at every point proportional to the 
gradient of the 0 wave; the result (dotted in Fig. 3) 
is another sine wave, or rather a cosine wave, for 
although the shape is the same it is quarter of a cycle 
(90 °) earlier in phase. 

Direction of Flow 

A little question of sign arises here. We have shown 
E as positive when the current is increasing, but that 
means nothing unless the direction around the circuit 
is specified. By Lenz's law, the field- induced e.m.f. 
acts in such a direction as to oppose the cause of the 
current change; so when the current is increasing it is 
positive against the direction of current increase. The 
only other voltage in the circuit is the generator e.m.f., 
which therefore must be exactly equal and opposite. 
So if the curve E in Fig. 3 is understood to refer to 
the same direction in the circuit as the current, it 
represents the generator e.m.f. 

The reason for being so particular about getting the 
directions right is that they indicate the direction of 
power flow, which will be the next thing to be con- 
sidered. In case you are wondering why we started 
with the current and worked back to the e.m.f. driving 
it, I can only say it is easier that way. Having done 
what we have done, we can say that if a sinusoidal 
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c.m.f. is applied, say E in Fig. 3, the resulting current 
will be as shown by I in the same diagram, lagging 
90' behind the e.m.f., as the books say. Of course, 
it must not be imagined that this lag is a time delay, 
each postive peak of current being caused in some 
way by the positive voltage peak that occurred quarter 
of a cycle earlier; the current peak is actually an 
accumulation over half a cycle of the continuous in- 
crease needed to generate an e.m.f. to oppose the con- 
tinuously positive generator e.m.f. during that half - 
cycle, and has now flattened out at a summit because 
at that same instant there is no e.m.f. to be opposed. 

An Eye on the Energy 
One other side issue may be disposed of at this 

stage -the resistance of the circuit. Either it can be 
assumed to be zero, which simplifies the situation to 
the one described and illustrated, or alternatively, if 
that seems too unreal (super -conductivity demonstra- 
tions notwithstanding) the e.m.f. needed to overcome 
the resistance of the circuit can be assumed to be 
provided by an auxiliary suitably -phased series 
generator, which, with its e.m.f., we shall forthwith 
completely ignore -quoting as authority for this con- 
duct the Superposition Theorem. 

As I emphasized in January, 1952, voltage and 
current by themselves are less significant than energy, 
which is the result of the exercise of power in some 
direction or another for a period of time. In a purely 
resistive circuit, the current is in phase with the 
applied e.m.f., and as power is equal to voltage x 
current it is in this case positive in the direction of 
the current -meaning that power is going out of the 
generator and being dissipated in the resistance. But 
if we now draw a curve representing the power in 
our purely inductive circuit, finding its amplitude at 
every moment by multiplying together the E and I 
amplitudes, there are some moments when (as with 
resistance) both are positive, indicating positive 
power, and some when both are negative, indicating 
the same ( -1 x -1= + 1), and some when one is 
positive and the other is negative, indicating negative 

Fig. 1. The simple circuit considered 
-an a.c. generator driving current 
through a coil whose resistance is either 
negligible or overcome by another 
generator not shown. 

Fig. 2.1 The magnetic flux (0) set up by the current (I) is 
in phase with the current, so can be represented by the 
same curve. 
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Fig. 3. The generator e.m.f. (E) needed to overcome the 
e.m.f. generated in the coil by the variation of 0 is 900 
ahead of the current. 
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Fig. 4. Power is represented by the curve P, plotted by 

multiplying I by E ; and energy (= power x time) by the 

shaded areas, which are equally positive and negative in 

each cycle. 

_E 

r i i '/ i 
Fig. 5. If account is taken of the time lag needed to convey 

changes in field strength to a distance from the coil, the 

positive energy (leaving the circuit) is greater than the 

negative (returning to it). 

power. If positive power means power going out, 
negative power must mean power coming back. The 
power curve, P in Fig. 4, shows equal positive and 
negative periods. The shaded areas represent 
power x time, or energy. So we see that in each cur- 
rent cycle there is first a wad of energy going out 
and then an equal wad of energy coming back. The 
circuit takes no energy as a gift; it borrows and 
then immediately repays in full. This, of course, is 

no virtue- merely lack of opportunity. The circuit 
has no means (such as resistance) for permanently 
disposing of any energy. To the question, where 
does it go temporarily, the answer is, into the magnetic 
field. A field - magnetic or electric -is stored energy. 
While the current is flowing with the generator e.m.f. 
it is building up a magnetic field- either positive or 
negative, according to the direction of the current 
through the circuit -and while it is flowing against 
the generator e.m.f. it is being driven by the energy 
of the now collapsing field. 

Spread of the Field 
Having been so critical of other people's in- 

accuracies, I must confess than the foregoing is not 
perfectly accurate, for it is based on an untrue 
assumption. The assumption is that the field is every- 
where exactly in phase with the current, as shown 
in Fig. 2. But, theoretically, the field fills the whole 
of space, and the more outlying parts of space cannot 
know what the current is doing immediately it does 
it. At the very fastest, the news cannot travel quicker 
than light, for, according to Einstein, the universe 
is so constructed that no greater speed is possible. 
That is, in fact, the speed at which the growth of 

the field does spread out through empty space. Being 
186,288 miles per second, it doesn't take long to 
spread the field to the greatest distance likely to be 
of practical interest. So the current in the circuit 
has to grow very rapidly indeed to catch any part of 

the neighbouring space by surprise, as it were. 
Now this is the point where things tend to become 

rather difficult to grasp. Let us first consider how 
the magnetic field would be distributed if the current 
had been raised to a certain amount and kept there 
long enough for the momentary spreading effect to be 

past. Much the strongest part of the field is inside 
t') 
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or close around the coil. Beyond that it falls off at 
an increasing rate, until when it is well outside - 
say five or six times the diameter of the coil -it is 

approximately inversely proportional to the cube of 

the distance. So at a hundred times the diameter 
it would be only about one -thousandth as strong as 

at ten times; at a thousand times, one -millionth; and 
so on. But we need hardly bother about the " and 
so on," for any of this steady field that lies much 
beyond, say, one thousand times the dimensions of 

the circuit maintaining it is for most purposes neg- 
ligible. For example, the field from a 1 -inch coil 
could be regarded as being all within a radius of 

1,000 inches, or, say, 100 feet. 

Exit Some Energy 
Now consider what happens if the current is varied, 

by using a.c. instead of d.c. At a distance of 100 

feet, the variation does not become effective until 
1/(186,288 x 52.8) sec, or about 0.1 microsecond, later. 
So when the current has reached its maximum -and 
likewise the field close to the coil -the field at 100 ft 
has still 0.1 psec in which to continue growing. This 
effect can be represented by a delay of the 0 curve, with 
a corresponding delay of the E curve. Whether or not 
this delay would be worth considering would 
depend on the frequency of the a.c. At 50 c/s 
it would be only one- hundred -thousandth of a cycle. 
But at 1Mc /s it would be one -fifth of a cycle, or 
72 deg. That is not to say, of course, that the induced 
e.m.f. as a whole would be delayed by anything like 
this amount; the strongest components, due to the 
close -in field, would be delayed much less. But it 
seems inevitable that there would be some delay, in- 
creasing with frequency. In Fig. 5 it is shown as 

amounting to 45 deg, to make it clearly visible; and 
when the power curve is plotted it can be seen that 
the balance between outgoing and incoming energy, 
noted in Fig. 4, no longer applies. More is going out 
than coming back. Where is it going? 

Maxwell gave the answer when he showed 
mathematically that it was being radiated off as 

electromagnetic waves. What this signifies we shall 
see more closely in a moment, but meanwhile let 
us take stock of the position so far. So long as 
current is unvarying (d.c.) no energy can be radiated, 
for there is no e.m.f. (except what may be necessary 
to overcome the resistance of the circuit). When the 
current is varying slowly (low- frequency a.c.) there 
seems to be a possibility of radiation, but to such 
a small extent as to be negligible. But as the fre- 
quency is raised, it looks as if sooner or later the 
current would vary rapidly enough to cause an appre- 
ciable phase delay, with corresponding loss of energy 
from the circuit. 

Well, of course, this is far too over -simplified to be a 

" proof " of anything; for one thing we have paid no 
attention to what has been happening to the electric 
field. Not only is there the field lagging 90° behnn-1 

the current (since caused by its rate of change), which 
field corresponds to the E curve in Fig. 4; there is also 
an electric component caused by the outward move- 
ment of the magnetic field, and therefore in phase with 
it and the current. This electric field plays an essen- 
tial part in radiation. Without it, there would be 
nothing to keep the magnetic field in existence during 
its journey through space. But since a varying mag- 
netic field generates an electric field, and a varying 
electric field generates a magnetic field, the two 
keep one another continually in existence. Half 
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Fig. 6. Relative magnetic field strength at distances 
measured along the axis of a coil or loop Ift in diameter 
energized by current at 1 Mc /s. The distance of the cross- 
over point (here 156 ft.) is proportional to wavelength. 

the radiated energy in any piece of space is necessarily 
i . the form of magnetic field and half in electric field. 
If one kind of field were in some way got rid of, the 
other would have to disappear, too. This is an impor- 
tant difference between radiated fields and induced 
fields (as the non -radiated variety is called) which as 
we saw can exist separately or in any proportion. 

We have noted already that induced fields fall off 
very steeply with increasing distance from their source. 
Some books say inversely as the square, but that 
calculation does not apply to ordinary circuits, from 
which the fall -off is inversely as the cube of the 
distance. The energy locked up in a single radiated 
wave, if it is assumed to flow out equally in all direc- 
tions like the surface of an expanding soap bubble, 
remains constant, but is distributed over an area pro- 
portional to the square of the distance from the 
source. Just as electrical energy is proportional to 
current x voltage, field energy is proportional to 
magnetic field x electric field, so either of these separ- 
ately falls off in direct proportion to distance. 
Although close up to the circuit the induction part of 
the fields may be vastly stronger than the radiating 
parts, this situation becomes reversed at great 
distances. Suppose, for example, the source is a cir- 
cuit lft in diameter, through which current is alter- 
nating at 1 Mc /s. Then Fig. 6 shows the relative 
strengths of radiation and induction at ranges up to 
300ft along the axis of the loop. At 5ft the radiation is 
negligible, being only one -thousandth of the induction 
field strength. But at about 5,000ft or rather under 
a mile the proportions are reversed. The distance at 
which the cross -over takes place -where the induc- 
tion and radiation fields are equal -is A /2r, or a little 
less than one -sixth of the wavelength. In this case the 
wavelength is 300 metres, so the zone within which the 
induction predominates extends up to 156 feet from 
the source. On 1500 metres (Light Programme) it 
Is 780 feet.- Now it is quite exceptional for noise - 
making appliances to interfere seriously with broad- 
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casting at greater distances than these, especially if it 
is remembered that the distance is not necessarily from 
the appliance itself but from the nearest wires, etc., 
connected to it. So radiation is seldom sufficient to 
cause trouble. The interference comes by induction. 

" So what," you say, " as long as it comes ? " Well, 
the difference between radiation and induction is not 
purely theoretical. The fields themselves are the same, 
of course. The difference is that whereas radiation 
must consist of equal electric and magnetic fields, in- 
duction can be both or either. Some kinds of screen- 
ing protect against magnetic fields only or electric 
fields only; either will do against radiation, for radiated 
fields cannot exist separately. But this is not so for 
induction. A source of interference surrounded by 
an iron box has most of its outer magnetic field re- 
moved, to the great benefit of portable sets in the 
vicinity. But if the box is not earthed an appreciable 
electric field may remain, to the disadvantage of sets 
with " picture- rail " aerials. On the other hand, 
earthed graphite or tinfoil screening around a tele- 
vision set will greatly reduce the electric field from 
the line -scanning components, but the magnetic field 
from the deflecting coils will be practically unaffected, 
as the portable set with its frame aerial can show. 

Motor ignition is rather a special case of interfer- 
ence source. It is most manifest on the television 
wavelengths, and 1 /2r of a television wavelength is 
only about 3 feet. Viewers have no need to be told 
that the effective interference range of motor vehicles 
is not restricted to 3 feet. Therefore one can use the 
term " radiation " in this connection with complete 
confidence. 

RAW MATERIALS OF RADIO 
THE interplay of supply and demand is strikingly 

illustrated in the relations between the chemist and the 
radio technician, and the history of radio progress is 
punctuated by the advent of new materials, developed 
often to meet a specific demand, but not infrequently 
springing fortuitously from pure research. 

Polyethylene, which had a profound influence on the 
wartime development of radar, was but one of a whole 
series of strange new products, synthesized by a very 
high pressure technique developed by I.C.I. for pure 
research. It owes it early recognition as a dielectric of 
outstanding performance to the fact that its mechanical 
properties resembled those of gutta -percha, for which 
it was first investigated as a possible substitute in sub- 
marine cables. 

Nickel -iron alloys of high permeability and poly- 
crystalline ceramic aggregates of various permittivities and 
temperature coefficients may be cited as examples of 
materials deliberately sought for specific requirements. 

To facilitate the more rapid development of new radio 
materials, the Radio Research Board of the Department 
of Scientific and Industrial Research set up, in 1948, a 
committee on raw materials, to co- ordinate the efforts of 
academic, industrial and Government research labora- 
tories in tackling the problems posed by the demand for 
materials having characteristics so far unattained. 

Radio Research Special Report No. 25, " Selected 
Problems in the Preparation, Properties and Application 
of Materials for Radio Purposes " (H.M. Stationery Office, 
price is 6d), presents a survey of the position up to 
1951, and serves the dual purpose of acquainting readers 
with existing special materials and of stimulating thought 
on possible new lines of development. It is divided 
broadly under the following headings : 1, Ceramics; 2, 
Organic polymeric dielectrics; 3, Magnetic materials; 4, 
Semiconductors. An appendix gives over 60 references 
to recent publications on these subjects. 
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AT THE NEW HOUSE OF COMMONS the Research 

Department of Messrs. Watford Electric & Manufactur- 
ing Co. Ltd. is using the Cossor Model 1049 Double Beam 

Oscillograph and Camera together with D.C. Pre -Amplifier 

Model 1430 to record the dynamic temperature range, the 

humidity level and the performance of the servo -mechanisms 

in the automatic controller of one of the air -conditioning 

plants. 

The Technical Advisory Staff of the Cossor Instrument Division 

is always at your service. 

BRITISH 
iIIMSTRUM'E 
INDUST 
EXHIB 

aMmn Ilmnx 

'MIPIALONDON 
O N.30-JUL.II'53 

STMND N9 112 

In displaying simultaneously the mutual 

effect of two related and variable quan- 

tines the Cossor Double Beam Oscillograph 

is solving many of the fundamental 

problems with which the research and 

development scientist is constantly beset. 

In addition, workers in every branch of 

Industry are realising the infinite uses of 

this instrument in the detection and 

analysis of faults and the accurate moni- 

toring of manufacturing processes. 

tI O S S O 
Phase address enqutri°s 

A. C. COSSOR LTD., INSTRUMENT DIVISION (Dept. 1), HIGHBURY, LONDON, N.5 

Telephone: CANonbury 1234 (30 lines) 

use COSSOR cakes and tubes CI :ó 
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EQUIPMENT 
Profitable P.A. business is built upon a reputation for reliability which can 
only be based on the dependability of your equipment. That is why it pays 
to use only TRUVOX, the reproducers that have had reliability built into 
them for a quarter of a century. 

TRUVOX PRESSURE 
TYPE DRIVING UNITS 

Senior and Junior models have a power handling 
capacity of 15 and 10 watts respectively and 
provide a substantially linear response from 175 

to 10.000 c.p.s. The Senior model is available 
with built -in tropicalised multi -ratio transformer 
a noteworthy feature much appreciated by sound 
engineers. 

For Full Details Write to : 

ROLA CELESTION LTD., FERRY WORKS, SUMMER ROAD, THAMES DITTON, SURREY 

TRUVOX REFLEX 
SPEAKERS 

Senior models give a substantially linear response 
from 250 to 8,000 c.p.s. with a peak handling 
capacity of 8 to 10 watts whilst Junior models 
range from 350 to 8,000 c.p.s. with 6 to 8 watts 
peak handling capacity. Either can be supplied 
with built -in transformer. Completely weather- 
proofed and designed to withstand prolonged 
exposure and vibration. 

'Phone: Emberbrook 3402 -6. 
Wholesale enquiries to- Truvox Ltd., Exhibition Grounds, Wembley, M ddx. (WEM 1212) 

EMIINSTITUTES 
associated with 

THIS VALUABLE 
BOOK 

which details the wide range of Engineering and 
Commercial courses of modern training offered 
by E.M.I. Institutes - the only Postal College 

which is part of a world -wide Industrial Organisation. 

Courses include training for : 

City and Guilds Grouped Certificates in Telecommunications ; A.M. Brit. 

I.R.E. Examination, Radio Amateur's Licence, Radio & Television Servicing 

Certificates, General Radio and Television Courses, Radar, Sound Recording, 

etc. Also Courses in all other branches of Engineering. 

MARCONIPNONE 

COLUMBIA & 

H.M.V 
(His Manor's Voice, etc.) 

COURSES 
FROM 

£1 
PER MONTH 

,-POST NOW 
Please send, without obligation, the above FREE book 

E.M.I. Institutes, Dept. 16, 
43 Grove Park Road, Chiswick, London, W.4. 

Name 

Address 
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Ignition 

Interference 

A PAPER* read recently in London to a joint 
meeting of the Institutions of Mechanical and Elec- 
trical Engineers gave a fairly comprehensive survey 
of ignition interference as it affects television recep- 
tion. Its causes have been extensively investigated 
and the customary means of suppression are dis- 
cussed and from the motorist's angle the effect of 
fitting suppressors to motor car engines has been 
quite thoroughly investigated. 

The exact mechanism of its generation is not 
always so well explained as it is in this paper. The 
energy stored in the self- capacitance of the plug, the 
high- tension cables and the ignition coil is very 
rapidly discharged and gives rise to an oscillatory 
current whose peak value may exceed 100 A, but 
lasting for less than a microsecond. 

The interference radiated has the redeeming 
feature that, being a pulse type of signal at a very 
high frequency, its worst effects can sometimes be 
curbed by means of noise limiters in the receiver, but 
as there is a limit to what can be achieved in this 
way, suppression at the source is by far the most 
satisfactory cure. Thus a large part of the paper 
is devoted to this aspect of the problem. 

Ignition System Layout 

In the course of investigation it was revealed that 
interference from different types of vehicles varied 
between maximum and minimum levels of 6,000 and 
2014V per metre at 45 -50 Mc /s. The curves repro- 
duced show that of the tests made with a number 
of pre -1939 vehicles, those with the more compact 
ignition layout, exemplified by the coil mounted on 
the engine block (curve 2), produced appreciably 
lower interference fields than those vehicles with 
more spread -out ignition components. The corre- 
sponding curves for the post -1945 vehicles do not 
show the effect of different positioning of the parts, 
so that direct comparisons are not possible. How- 
ever, there is only a slight general improvement in 
the curves for the newer vehicles and without sup- 
pressors of some kind the radiated interference ex- 
ceeds the 50 per metre level at a distance of 10 
metres from the source which is the maximum 
radiation now permitted from all motor vehicles 
manufactured after July 1st, 1953. It is defined in 
the latest regulations dealing with the suppression of 
interference, " The Wireless Telegraphy (Control of 
Interference from Ignition Apparatus) Regulations, 
1952," and covers interference in the band 40 -70 Mc /s. 

It is mentioned as a passing comment that occa- 
sionally electrical equipment apart from the ignition 
system can be responsible for appreciable interference 
of a slightly different kind, but equally annoying. 
Screen -wiper motors, dynamos and such -like can all 
add their quota and this accounts for the complaints, 

* " Ignition Interference with Television Reception," by A. H. Ball 
A.M.I.E.E. and W. Nethercot, B.A., B.Sc. 
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Tolerable Limits at Television 

Frequencies; Effect of Suppressors 

on Engine Performance 

often discredited, that diesel -engined vehicles some- 
times interfere with television reception. 

The effect of fitting resistance suppressors in the 
h.t. wiring of the ignition system is interesting and 
is stated to change ... " the high -frequency discharge 
into a unidirectional one of much lower duration, 
with a reduction of peak current to less than one 
ampere. The amplitude of the current in the in- 
ductive or " flame " component (of the spark), on 
the other hand, is substantially unaltered since the 
normal parameters of the circuit limit it to milli- 
amperes." 

When discussing the question of the resistance 
values for ignition suppressors, it is stated that suit- 
able values lie between 5,000 and 15,000 ohms, but 
that these are by no means critical. 

It is significant that ignition component manufac- 
turers are now considering embodying suppressors in 
the design of the component. For example, in one 
well -known make the high- tension brush consists of 
three parts, the two ends being of normal brush 
carbon and the centre of high- resistance material 
which forms the actual suppressor. This gives about 
the same degree of suppression as a single external 
resistor in the coil -distributor h.t. lead and satisfies 
most requirements. 

With regard to the effect of suppressors on engine 
performance, it is stated that " the evidence 
accumulated from carefully controlled tests made by 
engine and car manufacturers is that, for normal 
engines under normal operating conditions, suppres- 
sion resistors have no effect on performance. Prob- 
ably some of the prejudice against resistors has arisen 
from the effect they have in reducing the light in 

Field strength in db above 1µV per metre of interference 
generated by pre -1939 motor vehicles on a percentage basis 
of vehicles tested. Curve 1, unsuppressed private vehicles ; 
curve 2, unsuppressed vehicles with ignition coil on engine 
block ; curve 3, with suppressor in coil -distributor lead and 
coil on engine block ; curve 4, with coil -distributor and plug 
suppressors. The horizontal broken line is the 50,1V metre 
at 10 metres level. 
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tensity from the spark, but it cannot be emphasized 
too strongly, however, that the brightness of a spark 
is not a criterion of its incendivity." 

Typical results on the effect of resistors on engine 
output are given in the table, which relates to a 
fairly high -performance four- cylinder overhead -valve 
engine of 11 litres capacity. 

The general conclusions that emerge are that the 
effect of ignition suppressors on engine performance 
is negligible and that a single suppressor in the coil - 
distributor h.t. lead generally gives adequate sup- 
pression. 

As in the great majority of cases fitting suppressors 
is still voluntary, an important inducement, if one 
should be needed, is that suppressors lead to a reduc- 
tion in plug erosion and so give a longer useful life. 

TABLE 

Engine Speed 

r.p.m. 

B.h.p. output 

Without resistors 
With 10 -kíl to 
15 -kí1 resistor 
at distributor 
and each plug 

1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 

13.5 
22.1 
30.0 
36.8 
42.5 
45.9 
46.7 

13.5 
21.9 
29.9 
37.1 
42.9 
45.9. 

47.2 

R.E.C.M.F. SHOW 
WE give below a list of the 120 stand -holders at the 

exhibition of components, test gear, valves, materials and 
accessories to be held in the Great Hall, Grosvenor House, 
Park Lane, London, W.1, from April 14th to 16th. This 
is the 10th annual show organized by the Radio and Elec- 
tronic Component Manufacturers' Federation, and it will 
follow more or less the pattern of its predecessors. It is 
essentially a private exhibition, admission being limited to 

A.B. Metal Products 
Advance Components 
Aerialite 
Antiference 
Associated Technical Manufac- 

turers 
Automatic Coil Winder Co. 

Bakelite 
Belling & Lee 
Bird, Sydney S., & Sons 
Birmingham Sound Reproducers 
Bray, Geo., & Co. 
British Electric Resistance Co. 
British Insulated Callender's 

Cables 
British Mechanical Productions 
British Moulded Plastics 
Bulgin, A. F., & Co. 
Bullers 

Stand 
No. 

64 
56 
12 
50 

those who have a professional, industrial or trade interest 
in the equipment exhibited. Tickets, which are gratis, 
are obtainable from the R.E.C.M.F., 22, Surrey Street, 
London, W.C.2. 

The catalogue of the exhibition, which will be available 
at the show or from the R.E.C.M.F. (price 1s) includes a 
classified buyers' guide to the equipment manufactured by 
the members of the Federation. 

Fine Wires 

Stand 
No. 
118 

Garrard Engineering Co. 69 
General Electric Co. 100 
Goodmans Industries 31 

75 Gresham Transformers 98 
105 Guest, Keen and Nettlefold .. 101 

74 Hallam, Sleigh & Cheston 
52 Hassett and Harper 
78 Hellermann Electric 
15 Henley's, W. T., Telegraph Works 
89 Co. 
70 Hunt, A. H. 

73 
66 

114 
45 

5 

Carr Fastener Co. 25 
Clarke, H., & Co. 87 
Collaro 19 
Colvern 51 
Connollys 76 
Cosmocord 59 

Daly 99 
Dawe Instruments 32 
De La Rue & Co. (Plastics) 108 
" Diamond H " Switches 3 
Dubilier Condenser Co. 68 
Duratube and Wire 46 

Edison Swan Electric Co. 62 
Egen Electric 79 
Electro Acoustic Industries 40 
Electronic Components 93 
Electronic Engineering 102 
Electrothermal Engineering 83 
English Electric Co. 95 
Enthoven Solders 34 
Erg Industrial Corporation ... 112 
Erie Resistor 26 
Ever -Ready Co. 103 

Ferranti 

190 

Stand 
No. 

Reslosound 29 
Rola -Celestion 36 

Salford Electrical Instruments 
Scharf, Erwin 
Scott, Geo. L., & Co. 
Simmonds Aerocessories 
Stability Radio Components 

85 Standard Telephones & Cables 
111 Standard Telephones & Cables 
71 (Valves) 

Static Condenser Co. 
2 Steatite & Porcelain Products 

Sufex 
Supply, Ministry of 
Swift, Levick & Sons 
Symons, H. D., & Co. 

22 

Igranic Electric Co. 6 
Imhof, Alfred 38 

Jackson Bros. 4 

London Electrical Manufacturing 
Co. 

London Electric Wire Co. 
Long & Hambly 

44 
110 

11 

Magnetic & Electrical Alloys 63 
Marconi Instruments 96 
Marrison & Catherall 104 
McMurdo Instrument Co. 58 
Micanite & Insulators Co. 113 
Morganite Resistors 47 
Mullard 20 
Mullard Overseas 115 
Mullard (Valves) 120 
Multicore Solders 41 
Murex 13 
Mycalex Co. 86 

N.S.F. 
Neill, James, & Co. 

Painton & Co. 
Parmeko 
Partridge Transformers 
Plessey Co. 
Plessey International 
Pye 

37 Reliance Electrical Wire Co. 

49 
77 
84 
82 
33 
27 

67 
92 
35 
8 

97 
107 
91 

Tannoy Products 65 
Taylor Electrical Instruments 1 
Taylor Tunnicliff 117 
Telegraph Condenser Co. 48 
Telegraph Construction & Main- 

tenance Co. 28 
Telephone Manufacturing Co. 14 
Thermo -Plastics 9 
Transradio 90 
Truvox 61 
Tucker, Geo., Eyelet Co. 119 

United Insulator Co. 7 

Vactite Wire Co. 109 
Vitavox 39 

Walter Instruments 
Wego Condenser Co. 
Welwyn Electrical Laboratories . 

Westinghouse Brake & Signal Co. 
55 Weymouth Radio Manufacturing 

116 Co. 
Whiteley Electrical Radio Co. 

24 Wimbledon Engineering Co. 
21 Wingrove & Rogers 
57 Wireless Telephone Co. 
42 Wireless World and Wireless En- 
72 gineer 
94 Woden Transformer Co..... . 

Wolsey Television 
10 Wright & Weaire 

80 
30 
54 
23 

16 
18 
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53 
43 
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88 
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Manufacturers' Products 
NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND ELECTRONICS 

Television Aerial 
Developments 

A MODIFICATION which, al- 
though apparently trivial, may have 
quite a marked effect on the general 
reliability of the aerial has recently 
been adopted by Wolsey Television, 
Ltd., 75, Gresham Road, Brixton, 
London, S.W.9. This consists in re- 
placing the usual round -section 
" Tee " fittings on the ends of the 
crossarm and the pole -cap fitting by 
square sections. 

The change is said to have the fol- 
lowing advantage : with an " H " -type 
aerial the vertical elements cannot 
slip round the crossarm and become 
badly misaligned; the whole aerial 
cannot rotate on its pole and change 
its orientation and the two quarter - 
wave reflector rods can be assembled 
before leaving the factory. This last 
change means that the erection on 
the site is simplified since these ele- 
ments have only to be turned to the 

New square- section crossarm fittings 
used on Wolsey television aerials keep 
all elements properly aligned and the 
whole correctly orientated. 

vertical and locked in position by two 
wing nuts. The supporting pole is 
secured by a bolt and wing nut. 

Single element aerials will also 
benefit, but perhaps to a lesser de- 
gree except in the case of horizontal 
aerials for the low -power stations 
The square ends may prevent the 
elements sagging. The same type of 
fittings are to be used ov all Wolsey 
aerials. 

Polystyrene Capacitors 
ALTHOUGH polystyrene -insu- 

lated capacitors have béen in exist- 
ence for some time certain restric- 
tions have been imposed on their use 
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Suflex polystyrene capacitators. 

by the comparatively low operating 
temperature of this material. 

By a new process of manufacture 
Suflex, Ltd., 35, Baker Street, Lon- 
don, W.1 have produced a poly- 
styrene capacitor claimed to be stable 
over the range of temperatures - 40 deg C to + 85 deg C. 

Other advantages claimed for this 
type are : -insulation resistance 10 
million megohms; power factor 
0.00025 and stability of capacitance 
0.1 per cent. They are enclosed in 
moulded polystyrene and have end 
connecting wires. 

The new capacitors are available in 
values ranging from 5 pF to 5,000 pF 
and for working voltages of 125, 250 
and 500 d.c. A 500 -V 1,000 -pF type 
measures -14 in long and .1 in in dia- 
meter while one of 400 pF for 250 V 
is , in long and j in in diameter. 

Conductive Ceramic 
A NEW material for use as a 

dummy load, or as an attenuator, for 
absorbing power at centimetric and 
millimetric wavelengths in wave - 
guides has been introduced by The 
Plessey Co., Ltd., Ilford, Essex. 

It is a form of conducting ceramic 
called Caslode and is a homogenous 
substance of high intrinsic resistivity 
which does not contain dispersed 
conductive particles. At a wave- 
length of 3.2 cm its dielectric con- 
stant is about 20 and the loss angle 
10 to 20 deg. 

During manufacture the material is 
fired at a high temperature to form a 
structure which is stable under ex- 
treme conditions of temperature and 
humidity. 

High -power dummy loads of this 
material have been used as matched 
terminations for waveguides without 
recourse to water cooling. 

A Caslode attenuator pad is still in 
the experimental stage, but units have 
been produced having an attenuation 
of 28 db with a match of 0.95. 

Wedge -shaped dummy loads of Caslode 

for use in waveguides. 

-SOUND'S 

GOOD ! 1 
Sound amplification is only as good 
as the equipment can make it. 
Through TRIX installations it al- 
ways sounds good -for TRIX have 
pioneered the development ofe quip- 
ment for faithful reproduction and 
equally faithful service. Ask for 
specifications of our wide range of 
amplifiers and accessories. 

Model RGA 3/633 enclosed rack- 
type Radio- Amplifier equip- 
ment. Combines amplifier with 
radio and 3 speed record changer. 

This TRIX Portable Battery 
equipment, B65, is unique, being 
self -contained with amplifier, 
speaker, 6v accumulator and 
microphone. 

The TRIX ELECTRICAL Co. Ltd. 
MAPLE PLACE, 

TOTTENHAM COURT ROAD. 
London. W.I. MUSeum 5817 
Telegrams: Trixadio Wesdo London. 
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RANDOM RADIATIONS 
By " DIALLIST " 

Cathodic Protection 
MY BEST THANKS to the several 

experts in cathodic protection who 
have written to supplement my note 
in the February issue of W.W. My 
information came from a friend who, 
though not a technical man, has a 
better -than- average working know- 
ledge of electricity. We discussed the 
subject at some length after his re- 
cent return from the Persian Gulf, 
but I was pretty sure that I hadn't 
got quite the whole story. Readers 
now tell me that the metal generally 
used for the negative elements is not 
aluminium, but a special magnesium 
alloy. I ought, anyhow, to have 
spotted that the action of sea -water 
on steel piers is electro- chemical. 
It's bound to be, when you come 
to think of it. Sea -water contains 
many salts in solution, the original 
molecules being dissociated into their 
component atoms and radicals in the 
form of positive and negative ions. 
When one considers that the negative 
ions must consist to an important 
extent of halogen atoms as eager to 
be up and doing as chlorine and 
bromine, and of such active radicals 
as SO,, it's no wonder that unpro- 
tected steel piers suffer ! 

Electronic Fish finding 
SOME READERS have written asking 

me to say a bit more about elec- 
tronic and electrical fishing. Well, 
here's a summary. Electronic gear 
is regularly and successfully used by 
our modern fishing vessels to enable 
them to locate shoals of fish. The 
echo -sounder gives quite good re- 
sults, but the best gadget yet is the 
German Fischlupe (or " Fishscope "). 
In the " search " position this gives 
a small -scale picture on a c.r. tube 
of the water, from surface to seabed, 
in the neighbourhood of the vessel 
using it. A shoal of fish then appears 
as a luminous patch. Turning a 
switch changes the picture into a 
large -scale one of a small area and 
a knob enables the shoal to be 
centred on the screen. Its depth can 
be read direct from a scale and the 
kind of fish of which it is com- 
posed can be determined with fair 
certainty; for the shoal now appears 
as a collection of luminous points, 
each representing the echo from one 
fish. The depth of the shoal, its 

extent and shape, the formation in 
which the fish swim and their size 
as shown by the individual echoes, 
give the expert fisherman all the 
indications that he needs. 

Another Fish Story 
The actual capture of fish by the 

use of an electric field has not got 
beyond the small -scale experimental 
stage at sea. It has been used, how- 
ever, in trout streams for some little 
time as the most effective method 
known of ridding such waters of 
cannibals, predatory fish, diseased 
fish and other undesirables. The 
principle is this : in a direct field 
fish are attracted towards the positive 
pole and repelled from the negative; 
if the field exceeds a certain in- 
tensity, they are temporarily stunned, 
recovering quickly when the field 
ceases to exist. One method is to 
connect the negative terminal of a 
generator on the bank to a vertical 
metal plate in the water by means 
of a cable; the positive terminal is 
similarly connected to a kind of large 
landing net, made of wire mesh and 
handled by a man in a punt. Fish 
swim into the net and the unwanted 
are easily disposed of. The other 
method uses a field strong enough to 
stun fish. The undesirables having 
been picked out, the generator is 
switched off and a move made to 

SsocIArso 
I LI FFE 

T.cwiu.sop0 

another stretch of the river. Neither 
method should be used before pre- 
liminary experiments on a very small 
scale have been made to determine 
the effects produced by fields of 
different intensity. Otherwise, there 
is a real risk of causing serious in- 
jury to immature fish -and even to 
the fisherman himself. It is interest- 
ing to note that the application of 
low- intensity fields has proved of 
great value in some of the salmon 
rivers dammed under the Scottish 
hydro -electric scheme. Salmon run- 
ning up from the sea are kept out 
of the dangerous tail -races of power 
stations by negatively charged 
gratings, whilst positively charged 
gratings guide them irresistibly to the 
fish -passes provided for them. Simi- 
lar arrangements prevent the young 
salmon smolts on their way down to 
the sea from being drawn into the 
intakes of power stations. 

F.M. /A.M. Reception 
AT THE MOMENT I am busy 

arranging for the installation of a re- 
ceiver for the B.B.C.'s transmissions 
from Wrotham. (I wonder, by the 
way, how many of W.W.'s far -flung 
army of readers are puzzled about 
the pronunciation of that queer - 
looking name! It's Root -um, the 
accent being on the first syllable.) I 
live inside the 3mV /m contour, 
which means that nothing very 
special will be needed in the way 
of an aerial; in fact, what I'm putting 
up is almost too simple to be true - 
but I think it will work all right. 
What I'm doing is just this. To a 
convenient chimney stack a piece of 
well -painted two -by -two wood, just 

" WIRELESS WORLD " PUBLICATIONS 

RADIO DESIGNER'S HANDBOOK. F. Langford- Smith, B.Sc., B.E., M.I.R.E., A.M.I.E.E., A.M.I.E., 4th edition (ready May 1953) ... 
RADIO INTERFERENCE SUPPRESSION as Applied to Radio and Television Reception. G. L. Stephens, A.M.I.E.E. ... 10/6 10 /1I 
SOUND RECORDING AND REPRODUCTION. J. W. Godfrey and S. W. Amos, B.Sc., A.M.I.E.E., in collaboration with the B.B.C. Engineering Division ... 30/- 30/8 
MICROPHONES. By the Staff of the Engineering Training D 

Net 
Price 

By 
Post 

42/- 43/6 

ep.. B.B.C. 15/. 15/5 
ADVANCED THEORY OF WAVEGUIDES. L. Lewin. ... ... 30/- 30/7 
FOUNDATIONS OF WIRELESS. M. G. Scroggie, B.Sc., M.I.E.E. 5th Edition 
TELEVISION RECEIVING EQUIPMENT. W. T. Cocking. M.I.E.E. 3rd Edition ... 
SHORT -WAVE RADIO AND THE IONOSPHERE. T. W. Bennington. 2nd Edition ... ... ... ... 
THE WILLIAMSON AMPLIFIER. 2nd edition. D. T. N. Williamson. ... 
BASIC MATHEMATICS FOR RADIO STUDENTS. F. M. Colebrook, B.Sc., D.I.C., A.C.G.I. 29d Edition 

A complete list of books is available on application. 
Obtainable from oli leading booksellers or from 

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, 

12/6 13/- 

18/- 18 /8 

10/6 10 /l3 

3/6 3/9 

10/6 10 /10 

S.E.1 
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over five feet in length, is being 
firmly fixed. From the frame of the 
window near which the set will stand 
a length of ordinary p.v.c.- covered 
Sex runs up to the wooden cross- 
piece on the chimney. There, the 
two leads are separated. One runs 
out on small insulating cleats to the 
right; the other to the left. And 
there, provided the dimensions are 
right, I should have an effective 
weather -proof and cheap horizontal 
half -wave dipole. Useful formula: 
for calculating the dimensions of 
dipoles are given in the Wireless 
World Diary. 

Widecombe Fair ? 
B.B.C. TELEVISION ENGINEERS tell 

me that a new O.B. unit will enable 
viewers to see events in the West 
Country and in Wales. That's first - 
rate news, for one of the most worth- 
while jobs that television can do is 
to show each half of our world how 
the other half lives. The West 
Country should be a rich hunting 
ground for O.B. producers. Right 
away I can think of Hungerford's 
Tutty Men, of the Floral Dance at 
Helston, of the Devon and Somerset 
Staghounds, of pilchard fishing, of 
Cornish wrestling, of Army and Air 
Force happenings on Salisbury Plain, 
of Widecombe Fair ... I could go 
on and on. And then Wales, with 
its Eisteddfod, its industries, its 
mountain climbing, its hill farming 
and the marvellous bird -life of its 
off -shore islands. I've always main- 
tained that broadcasts of interesting 
current events are one of the most 
attractive possibilities of television. 
Every use should be made of O.B.s 
and of mobile film units and their 
coverage of the whole country should 
be extended as rapidly as possible. 

FUNCTIONALISM 

After a while you grow used to the 

knobs at the back. 
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THE ORIGINAL AND STILL THE BEST 

MINIATURE 
PRECISION 

TOGGLE 
SWITCHES 
EXPERIENCED Engineers 

always specify and 

insist upon the use of 

`BULGIN' 
TRADE MARK 

SWITCHES 

THE Superb action, Re- 

liability and Quality finish 

have been outstanding for 

30 years above all com- 

petitors. Every single 

piece -part bears 100ro 

inspection before assembly 

A Type for Every Purpose 

NONE GENUINE WITHOUT 

THE TRADE MARK 

Full details in NEW 

catalogue No. 191 /WW 
Price 1/- post free 

MANUFACTURERS OF RADIO & ELECTRONIC COMPONENTS 

c.uyn 7 lr A.F.BULGIN & CO.LTD 
BYE -PASS ROAD BARKING 

TELEPHONE RIppleway 3474 (5 b.-,, 
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UNBIASED 
Home Recording 

IT WOULD appear from recent 
correspondence in the columns of 
Wireless World that for a long time 
I have been guilty of robbing authors, 
composers and others, whose works 
the B.B.C. broadcasts, of the few 
crusts that their toil brings. For a 
very long time I have used a tape 
recorder, operated by a time switch, 
for the sole purpose of enabling my- 
self to enjoy the breathless excit- 
ment of Mrs. Dale's Diary in the 
evening when I got home. I have 
always regarded this as, in the words 
of the Editor, " a delayed method of 
radio reception." 

Even if I am quite wrong in my 
views I intend to continue doing it. 
I make no pretence that I record day- 
time programmes for any other pur- 
pose than that of entertaining myself, 
Mrs. Free Grid and any friends that 
may be sharing my evening bread 
and margarine. If I am legally in the 
wrong I'have little doubt that the in- 
jured parties will invoke the law to 
redress their grievances. If Mrs. Dale 
or her creator would like to make a 
test case of me I am perfectly willing 
that they should do so. There is no 
question of my recording items for 
private study, research, criticism or 
any other kind of hypocritical under - 
the- counter equivalent. I do it for 
entertainment and for that alone. 

The time is coming when every 
radio receiver will have a built -in 
tape recorder and time switch so that 
pre -selected items can be recorded 
for later consumption by the set 
owner. The sooner the makers of 
laws and moral codes recognize this 
fact the better. I have often won- 
dered why such all -in " receiver - 
corders " are not manufactured as 
there is no technical reason why 
they should not be. It is, I suppose, 
either patent rights or copyright 
which stands in the way. Probably it 
is a bit of both. It may be, therefore, 

An additional offence. 

By FREE GRID 

that I am infringing patents as well 
as copyright and I must remember 
to ask the court to take this additional 
offence into consideration when 
assessing damages. 

S.O.S. on Land 
NATIONAL DISASTERS in- 

volving great loss of life such as the 
Harrow train smash six months ago 
forcibly bring home to us what very 
poor use we make of modern radio 
communication technique. We have 
heard a lot of talk of costly auto- 
matic signalling systems, which will 
take a long time to install even if 
eventually decided upon, but nobody 
in authority seems to have pointed 
out that by the use of very simple 
radio methods a repetition of this 
type of disaster could be avoided. 

Every train is already provided 
with its emergency communication 
cord whereby anybody on the train 
can quickly, and simply, bring it to 
a standstill. There seems to be no 
reason why this system could not be 
operated by a short -wave radio signal 
from any neighbouring signal box by 
applying well -known and well -tried 
telearchic techniques. The simplest of 
transmitters, set in action by merely 
pushing a button, is all that would 
be needed in the signal box. 

It would also be possible for each 
platform of every station to be pro- 
vided with two or three operating 
posts of the same type as the familiar 
street fire alarm. Operation of one 
of these by any railway employee who 
saw the approach of danger would 
set the signal -box transmitter at 
work. Had this been available at 
Harrow, the station master, who 
heard the third train approaching, 
would at least have had a chance of 
preventing the second collision. 

Of course, the effect would be to 
bring to a standstill every train 
within range of the transmitter and 
a false call made by some unneces- 
sarily anxious official could waste a 
lot of time and money. Such cases 

would be rare, however, and the 
wastage small compared with 
the benefits. 

There are plenty of objections 
to the idea, both technical and 
otherwise, and it is up to those 
who see the snags to put forward 
improved ideas. One obvious 
objection is that if the receiver 
on a train failed through a minor 
fault the system would become 
valueless. There is, however, no 
technical difficulty in arranging 
that the radio relay on the train 
normally held the emergency 
brake in the " off " position so 
that the development of a fault 
would result in the stopping of 
the train. 
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Ar Hyd y Nos 
WE HAVE read a lot in the 

newspapers about what is being done 
to enable the coronation pageantry 
to be seen by the privileged ones in- 
side the Abbey and by those who can 
afford the price of a seat on the pro- 
cessional route, complete with cham- 
pagne lunch. I see that some of the 
plutocrats of Pall Mall are to have 
jam on it, as a television set, complete 
with hooded screen to shut out the 
daylight, is to be fitted in front of 
each seat so that the ceremony in the 
Abbey can be seen as well as the 
procession. 

But nothing whatever seems to 

/i 

Home comforts. 

have been done for impecunious pro- 
letarians like myself who will be 
compelled to spend a chilly night on 
the kerb daydreaming like an out- 
ward -bound sailor of the home corn - 
forts we are missing. It is true that 
the streets are to be liberally supplied 
with loudspeakers so that we bank- 
rupt bacteria can be kept acquainted 
with the progress of the day's 
pageantry. Nobody seems to have 
suggested that these loudspeakers 
should be kept going throughout the 
preceding night to revive our flag- 
ging spirits and our flag -wag -weary 
bodies with music and song. 

I cannot doubt, however, that com- 
mercial interests will take advantage 
of such a splendid opportunity and 
I am taking my personal portable 
along to pick up Radio Luxemburg 
which, I feel sure, will be on the air. 
The programme sponsors will cer- 
tainly have the good sense to start 
the night's entertainment with a choir 
of Welsh singers, and what more 
appropriate signature tune could they 
use than Ar Hyd y Nos (" All through 
the Night "). 
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THE HIGHEST 
ATTAINABLE 
QUALITY 

WIRELESS WORLD 85 

Representing a unique feedback circuit development, the 
" Vari- Slope " pre -amplifier gives audibly better reproduction. 
This advance consists of variable -slope " electronic " low -pass 
filters operating on negative voltage feedback principles. 
No Inductors (" Chokes ") are used, and their disadvantages 
are completely eliminated. The turnover frequencies are 
5kc /s, 7kcis and 9kcIs and the slopes of attenuation are con- 
tinuously variable over the range 5db to 50db per octave. 

OF SOUND REPRODUCTION 

db 
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'STE! Pl 
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15 
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25 
2 3 5 6 7 9 9 10 15 20 

FREQUENCY, kc/s. 

Frequency amplitude curves for the " TREBLE -3 " position 
Sbc /s turnover). Curves of the same slopes are obtained 

on the other two positions turning over at 7kc /s and 9kc /s 
("-2 "'and "-I " positions). 

The " Point -One " TL /]2 Amplifier is built to a tropical 
specification and used throughout the world, including : 

The British Broadcasting Corporation. 
The South African Broadcasting Corporation. 
The Swedish Broadcasting Corporation. 
The Swiss Broadcasting Corporation. 
The Italian Broadcasting Corporation. 

Wr,te for fully descriptive literature 

The Vari-Slope 
The filters consist essentially 
of twin -T resistor -capacity net- 
works inserted in the return 
circuit of a single -loop feedback 
amplifier. The more obvious 
advantages of this electronic 
feedback method over con- 
ventional choke filters include : 

(a) Improved transient response 
characteristics (due to absence of 
chokes having self -capacitance) and 
the consequent reduction of "ring- 
ing." 

(b) Extremely low harmonic and 
inter -modulation distortion due to 
negative voltage feedback action. 

(c) No discontinuities in the rates of 
slope when the slope control is 
operated, and no change in signa, 
level at frequencies below turn- 
over. (Both these faults occur in 
variable -slope choke filters due to 
the slope control, altering the 
terminating impedance and the 
insertion loss.) 

(d) No chokes to cause magnetic 
hum pick -up. 

(e) Smaller size, lighter weight, 
greater uniformity in production 

LIST PRICE IN BRITAIN 

£12 : 12s. 

Point -One TL /12 
Triple Loop Feedback Amplifier 

For laboratory use as a stabilised -gain audio frequency power amplifier 
For the highest possible standard of disc recording. For the highest 
possible quality of reproduction from Pick -up, Radio, Microphone, 
Film and Magnetic Tape. For use as a driver amplifier in the speech 
modulator chain of broadcast transmitters. Used with the " Vari- 
Slope " pre -amplifier and the best available complementary equipment, 
the TL /12 power amplifier gives to the music -lover a quality of repro- 
duction unsurpassed by any equipment at any price. 

27 Gns. 

H. J. LEAK & CO., LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 

Phone : SHEpherds Bush 1 173/4. Telegrams : Sinusoidal, Ealux, London. Cables : Sinusoidal, London. 
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Examples from the New Range of 

TAYLOR INSTRUMENTS 

* Illustrated instruments 
are available on Hire 
Purchase 
These instruments are avail- 
able through your usual sup- 
plier. For full details of the 
complete range of Taylor 
instruments please write for 
our new 16 -page catalogue. 

Model 88A Multirange Universal Meter 
20,000 ohms per volt D.C. 2,000 ohms 
per volt A.C. 5in. scale with knife edge 
pointer and anti -parallax mirror. 6 
scales: Voltage, Current, Resistance, 
Capacity, Inductance and Decibels. In- 
stantaneous overload protection. Buzzer 
for continuity testing. Hardwood case, 
detachable cover, carrying strap. 

Complete with leads, prod, etc. 
P r i c e L 2 1 . 1 0 . 0 

Volts : D.C. and A.C., 0 to 5,000. 
Amperes : D.C. -A.C., 0 to 10. 

Decibels : -20 to -} -69. 
Milliamps : D.C. and A.C. 0 to 1,000. 
Resistance : 0 to 5 megohms. 
Inductance : 0.2 to 200 henrys. 
Capacitance : 1,000 pF to 100 mFd. 

With external adapter : 313D. 

Model 110C Resistance Capacity Bridge 

8 Capacity Ranges from .00012 to 1,200 mFd. 8 Resistance 
Ranges cover from 0 to 12 ohms to 0 to 120 megohms. 
Special comparator scale for checking components 
against external standard. Leakage tests on capacitors 
up to 100 megohms. Accuracy from 2% to 4% depending 
on scale and range. 

P r i c e E 14 . 10 . 0 

I m m e d i a t e D e l i v e r y 

TAYLOR ELECTRICAL INSTRUMENTS 
Montrose Avenue Slough Bucks. Telephone : 

LTD. 
Slough 21381 

fet/ia1e 
VALVES !! 

¿eÁí'e/''- G,eGGrse 

TUBES ! 
RECEIVING, TRANSMITTING, MAGNETRONS. KLYSTRONS, 

CATHODE -RAY TUBES, PHOTOCELLS. ETC. 
First Grade Quality - British and American Make - No Dollar Expenditure Involved 

LARGE QUANTITIES & GREAT VARIETIES 

S. Symansk 
(pronounced SHE -MAN -SKEE) 

ELECTRONIC ENGINEER AND STOCKIST 
Office and Stores 

12« LEIGHTON GROVE - LONDON - 
Telephones - i V ULliver 6077 8 (2 lines) 

t HENdon 1617 Telegrams: 

1 

N. W. 5 
(Overseas: "Shemanskee" London 

1 Inland: " Shemanskee " Norwest London 

PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND 

WHOLESALE AND EXPORT ON1,Y 
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SOLDERING 
* twice as dust 
* mote elieCep2t 
* mote ecosaonucaG 

3Î 

THE NEW "VARI- SLOPE" PRE -AMPLIFIER 
for the famous Leak 
"Point One" Power 
Amplifier. For full 
details see maker's 
advertisement on 
page 85. 

THE INCOMPARABLE TL /12 12 -WATT 
TRIPLE LOOP FEEDBACK 
"POINT -ONE" AMPLIFIER 

which has won 
world -wide rec- 
ognition by its 
pre -eminence in 
performance, 
reliability and 
craftsmanship. 

CASH PRICE 

£28 -7 -0 
TERMS for these TWO UNITS 

£9 deposit with order and 18 monthly instalments of 40/ -. 
LEAK TUNER & DYNAMIC P.U. also available on 

similar terms. All above available separately. 

CASH PRICE 212 -12 -0 

TYPE 5I 

EACH REEL HOLDS 

I5 FEET CORED SOLDER 

HEAT CONCENTRATED 

AT WORKING POINT 

PERFECT CONTROL 

FOR SMALL ASSEMBLY 
AND JOINTING WORK 

FINELY BALANCED 
WITH EASY -GRIP 
PLASTIC HANDLE 

RAPID, CONSTANT HEAT 

TRIGGER ACTION FEED 

LOW CURRENT 

CONSUMPTION 

Supplied complete with 
15 feet reel of acid cored 
e.older, spare 15 feet 
resin cored solder and 

fitted with 5 feet tough 
tubber 3 -core cable. 
finished in heavy chrome. 

Wolf Solderguss 
and 

tronc availabl 
Soldering 

e for 

Ode instru- 

a,rten to heavd tria y nlduty 

* OBTAINABLE FROM ALL LEADING TOOL MERCHANTS AND FACTORS 

WOLF ELECTRIC TOOLS LTD. 
PIONEER WORKS. HANGER LANE. LONDON. W.5 
Teephon. PIR.Ie 3611 , 6111MCMl6 61RNIMGMAM MANCH (STIER LEEDS BRISTOL GLASGOW 

f//T/,/ T/IFAMAI /N 
NEW SUPER REMINGTON 

." y? 6 SHÄYÉR 
WILL CONVINCE YOU 

that it really does give a better and far quicker 
shave than any other method. We will gladly 

send this splendid shaver on 14 days' free trial 
on receipt of deposit (returnable if not satisfied). 
Once tried, you will agree there is nothing like it. 

Do not judge electric shaving by cheaper makes. 

14 DAYS' FREE TRIAL 
IS AVAILABLE FOR 20'- DEPOSIT 
(returnable if not satisfied) and 8 

monthly payments of 21/ -. AC /DC 
200 /250 v. Cash £8 -19 -5. Other 
voltages available. Brand New. 
Post Free. Write for Free Brochure. 

FREE 
Tt1AL 

or only 

/- 
DE PO IT 
RElORNABLE) 

THE L.R. SUPPLY COMPANY LTD. 
(LONDON RADIO SUPPLY COMPANY) 

B A L C O M B E Balcomben754 SUSSEX 
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NEW ARCOLECTRIC SIGNAL LAMPS 
For Low Voltage or Mains 

Illustrated are a few of our wide range 
of new signal or indicator lamps. 

A new mains voltage lampholder, Cat. 

No. S.L.88 /N, has been developed for 
use with the Arcolectric MES neon tube. 
Among the features of this design are easy 
lamp replacement, from front or rear of 
panel, and a built -in resistor. 

The low voltage lampholders are designed 
for use with standard MES bulbs, Features 
are, easy single -hole fixing and pleasing 
appearance. Bulbs are accessible from 
front or back of panel. Insulation of all 
types will withstand a flash test in excess 
of 1,500 volts A.C. 

Write for Catalogue No. 127 

ARCOLECTRIC 
W I T E V I E S LTD 

S.L.82. 

S.L.90 S.L.86. 

CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: MOLESEY 4336 (3 LINE .)) 

MODERN ELECTRICS LTD., 
164, Charing Cross Road, London, W.C.2. 
Export enquiries welcomed. Immediate delivery from stock. 

TAPE RECORDERS 
SOU NDMIRROR 

New Table, Twin Track 169 10 

New Portable, Twin 
Track £74 10 0 

SCOPHO N Y-BAI RD 
New Model Mk. 2, E68 5 0 

SIMPHONIC 
New Model IA E83 0 0 

"GRUNDIG " 2 -Track 
press -button control E78 IS 0 

WI REK 
Portab' e Battery 
Model C59 0 0 

RECORDING TAPE 
GRU N DIG 

L.G.H., 1,200ft. E2 0 0 

SOU N DM IRROR 
Paper Tape 1,200ft El 5 0 

FERROVOICE LI 2 6 

Spare Spools 4 6 

RECORD REPRODUCING 
EQUIPMENT 

0 DECCA 
2 -speed Motors, com- 
plete with turntable 
and Rubber Mat E3 18 6 
3- speed, complete E6 8 6 

B.S.R. 
3 -spd. (Crystal T/O 
Hds.) E9 19 II 
3 -spd. (with 2 GP20 
Hds.) El 16 6 
3 -spd. (with 2 Decca 
Hds.) CI3 18 6 

3 -spd. Auto -Mixer EI7 17 0 

GARRARD 
R,C.B0,less Head £16 8 6 
R.C.75A, less Head £14 10 3 
S.20 1.B. Variable 3- 
spd. Transcription 
Motor E24 12 6 

CONNOISSEUR 
3 -spd. Deck E23 13 0 

GOODMANS 
Axiom 150, Mk. 2 E14 13 4 

Audiom 60 £12 6 3 

WHARFEDALE 
4 3 W.12/CS £14 6 0 
3 3 Golden 10C.S.B. E9 0 5 
0 0 Super5 and 8CS /AL E7 4 4 

Bronze 10 ES 0 6 
Bronze Bin. E3 9 3 

PLESSEY loin. E1 S 0 

E.M.I. H.60, 1,200ft. El IS 
E.M.I. H.60, 600ft EI 1 

E.M.I. H.65, 1,200ft EI 15 

E.M.I. H.50, 1,200ft E2 8 

SCOTCH BOY .- 

1,200ft El 
600ft. LI 
Spare Spools, I,2001t 
Spare Spools, 600ft 

E.M.I. H.57, 3,250ft. 46 

SIMPHONIC 
As advertised 

0 
o 
0 
o 

15 0 
I 0 

LI IS 0 

TEST GEAR 

'phone TEMple Bar 7587. 

AVO 
Model 8 £23 IO 
Model 7 (latest) E19 10 

Uniminor EIO IO 
Electronic Meter E40 0 

Wide Band Sig. /Gen £30 0 
Valve Characteristic 
Meter E60 0 
D.C. Minor ES S 

10kV. Multiplier for 
Model8 `2 S 

Carrying Cases for 
Models 7, 8 and 40 E3 0 

ADVANCE 
H.I. (Sig. /Gen.) £25 0 
E.2. (Sig. /Gen.) E28 0 
J.I. New Model OS 12 

COSSOR 
Double Beam 1035 E93 10 
Double Beam 1047 E132 0 

TAYLOR 
ALL NEW TAYLOR TES 
GEAR IN STOCK AND AVAIL- 
ABLE ON H.P. Send S.A.E. 
for Catalogue and Terms. 

PICK -UPS 
ACOS 

G.P.20 (Std. or L.P.) E3 II 5 

Spare Heads for above £2 3 4 
DECCA 

XL.T/O £3 19 2 
XMS, Magnetic E7 0 0 

CONNOISSEUR 
Super Lightweight, 
LP /Std. EIO 0 8 
Spare Heads £3 II 8 

Prompt attention to post orders. 

VALVES 
We are one of London's 
Lar¢est tockisu - Please write 
for requirements. 

MICROPHONES 
ACOS 

Mic 22 (Crystal) E6 6 0 
Mic 22 (head only) E4 IO 0 
Mic inserts for above LI 9 6 
Mic 16 (Crystal) £12 12 0 
Mic 30 (Crystal) C4 4 0 

SOU N DM IRROR 
M/C with T/F E 7 7 0 

LUSTRAPHONE 
M/C with T /F.C.51 E5 IS 6 
M ¡C less T /F.C.51 LS 5 0 
Heavy Table Base for 
above LI 1 0 
Hand M/C with T/F 
CH.51 LS IS 6 
,Hand M/C less T/F 
CH.51 ES 6 0 

RESLO M/C (Low Imp ) E6 0 0 
RIBBON £7 5 0 

FLOOR STAND 
(Mic), 3 extensions L3 12 6 

LEAK AMPLIFIERS 
Point I. TLI2 £28 7 0 
Point I, TL25 L34 7 0 
Control Unit E12 12 0 

CONNOISSEUR AMPLIFIERS 
Q.25 in Cabinet £48 10 0 
Q.25, less Cabinet £41 S 0 

" R.D. BABY DE LUXE " 
Output 4 watts Incl., 
Pre -Amp E21 0 0 

TAPE DECKS. 
WEARITE (limited stock), with Complete Instructions for Associated Amplifier, £35 0 0, carriage extra 
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OF METAL 
RECTIFICATION 

New developments will be shown on 

STAND 23 R.E.C.M.F. EXHIBITION 
April 14th -16th. 

89 

On January 27th, 1926 in an upper room in Frith Street, London, 
John Logie Baird gave the first demonstration of real television to mem- 
bers of the Royal Institute. From that day its rapid development, apart 
from the war years, has been due to the contributions of many pioneers 
and none more than Westinghouse in Metal Rectification. " Westalite " 
rectifiers are used extensively in commercial and home constructed 
receivers for the H.T. supply and miniature quadruple units for E.H.T. 
supply to the cathode ray tube. The tiny Germanium Crystal rectifier 

can be included in circuits to replace diode valves. 

Westinghouse research engineers always welcome 
enquiries and will be pleased to advise on the correct 
types to use from the extensive range of WESTINGHOUSE 

METAL RECTIFIERS 
Dept. W.W.4, WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 YORK WAY, KING'S CROSS, LONDON, N.1 

.... To... 
MILI. iaM r 

with the SOLARTRON MODEL 

v. VARI -PACK SRS 153 

i n one sweep 
FEATURES. 
1. Range : The full range of voltage is obtained 
in a single sweep of the output control without switching 
by use of the controlled series valve circuit. 
2. Reliability : High quality components including 
only paper type capacitors are used. 
3. Robustness : The chassis is of all steel construc- 
tion finished in bright zinc and is rigidly fixed to the 
anodised durai panel. --------- 
I AS Qj L Rt Rt V 

SOLARTRON LABORATORY INSTRUMENTS, LTD., 
PBX. 22 HIGH STREET 

DESCRIPTION. An entirely new instrument which 
provides a continuously variable H.T. supply from 0 to 500 
volts, either positive or negative, and, in addition an L.T. 
supply of 4 and 6.3 volts at 3 amps. 

SPECIFICATION. 
D.C. Output Voltage : 0 -500 volts positive or negative. 
D.C. Output Current : 100 m/a up to 350 volts. 

50 m/a up to 450 volts. 
A.C. Output : 4 and 6.3 volts at 3 amps. 
Ripple : Less than 0.1 volt at 400 volts. 
Mains Input : 200 -250 volts 40 -60 c /s. 
Rack Mounting version supplied to order. 

APPLICATIONS. 
Industry. 
(a) Laboratory supply unit for testing valves, components, 
circuitry, etc. 
(b) Test departments for a wide range of test voltages. 
(c) Production departments for provision of power supplies 
at low cost. 

Education. 
A power supply for research, student use, and demonstration 
purposes. 

ORDER NOW FOR EARLY DELIVERY. 

KINGSTON SURREY Tel.: KINGSTON 8981 

G 
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* Have you 
investigated 

this NEW 
SOURCE OF 

POWER ... ? 

THE NEW SAVAGE 

V.L.F* 
AMPLIFIER 

* VERY 

LOW 
FREQUENCY 

APRIL, 1953 

1 KILOWATT 
AT FREQUENCIES 

DOWN TO 10 c/s 
Here is a compact, easily controllable source 
of power at frequencies between 4 c's and 
2,000 c's. 
Already used by the Research Departments of 
leading aircraft and engineering concerns for 
Vibration Testing on materials and structures, 
this instrument is proving an invaluable aid 
in many important new fields of develop- 
ment. 
Let us send you full details and prices without 
delay. 

BRIEF SPECIFICATION 
Frequency Range at 1,000 watts IO c s -1,000 cis 
Response characteristic... ±f dB 4 c s -2,000 c/s 
Gain 84 dB 
Noise Level -70 dB 
For frequencies between 40 c/s and 14,000 c /s, we recommend 
the Savage Mark II Kilowatt Amplifier. 

W. BRYAN SAVAGE LTD 
DEPARTMENT W.W. WESTMORELAND ROAD, 
LONDON N W 9 Telephone : COLINDALE 7131 

-CITY SALE ik EXCHANGE 
THE HIGH FIDELITY SPECIALISTS LIMITED 

90 -94, Fleet Street, London, E.C.4. Phone: Central 9391/2 
Offer 

MOTORS AND 
PICK -UPS 

Connoisseur 3 speed 12ín. 
turntable £23/13/ -. Garrard 
201 /B5 variable speed £24/8/9. 
Decca MU14 3 speed £6/8/6. 
Decca MU10 two speed (re- 
versible pulley) 75/ -. Decca 
GU4M 3 speed, auto stop, 2 
Decca XMS heads £13/19/6, 
or with two Acos heads £11/16/6 
Garrard RC80 changer with 
2 Decca XMS heads £22/10/ -. 

AMPLIFIERS 
Leak TL /12 with Varislope 
preamplifier 39 gns. Acoustical 
Q.U.A.D. complete £35.; RD: 
Junior with pre -amplifier 
£28/10/ -;'RD' Baby £22/101-.; 
'RD' Minor £11/10/ -. All the 
above amplifiers are on demon- 
stration in our showrooms, to- 
gether with all the best speakers. 

the following from their 

TUNERS 

extensive stocks: 

Lowther DT4. 7 valve straight /superhet, as illu- 
strated, £37117/10. Lowther L.E.S. 6 valve 3 wave 
£25/15/4. Chapman S5E 4 valve unit with R.F. 
stage, 3 shortwaves, 1 medium £23/2/ -, or with- 
out R.F. stage £17/6/8. 

PART EXCHANGE - 
OUR SPECIALITY 

Send details of your present equipment 
for our part exchange offer. 

SPEAKERS 
Decca corner horn £30/16/4 ; 
Richard Allan Prestige speaker, 
£22/14/- ; Lowther, P.W.1 
corner horn, cabinet only 
£32/10/- ; Salex 12ín. walnut 
veneered reflex cabinet, £9/15/ -; 
Ditto, 10in., £9/5/- ; Wharf - 
dale W15 /CS speaker unit, 
£16 ; W12 /CS £14/1/5 ; Gol- 
den 10in., £8161- ; Super 8 C/S 
AL £7/4/4 ; Goodman 
Axiom 150 Mark II, £14/13/4 ; 
Axiom 101 high flux 8in. unit, 
£7/2 /9 ; Axiom 102, £10/14/2. 

RECORD PLAYERS 
Connoisseur, 3 speed motor, 
fitted super lightweight P.U., 
2 heads, £33/13/8 ; Garrard 
RC80 gram unit, 3 speed, auto, 
£22/10/- complete with Decca 
XMS heads ; B.S.R. Mon- 
arch auto unit, turnover crystal 
P.U., £17/17/ -. 

Hire Purchase terms can be arranged on all new apparatus over £10 -one -third deposit, 
and the balance over 6, 12 or 18 months. Write for order forms. 
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YS~TON'E 
RADIO ENGINEERING 

OF SURPASSING EXCELLENCE 

MODEL '680X ' 
COMMUNICATION RECEIVER 

Five switched ranges 

Fifteen valves 
Two r.f. stages 

Two i.f. stages 

Separate oscillator 

Variable selectivity 
Crystal filter 
"S" meter 
Push -pull output 
Polychromatic finish 

LIST PRICE IN U.K. £106 : 0 : 0 

(exempt from Purchase Tax) 

MODEL '750' 
COMMUNICATION RECEIVER 

Double superheterodyne 
Eleven valves 
High sensitivity 
Variable selectivity 
Freedom from images 

Separate gain controls 
Long linear scales 

Mechanical bandspread 
Robust constructior 
Chrome handles 

LIST PRICE IN U.K. £68 : 0 : 0 

(exempt from Purchase Tax) 

Please write for full specification to the manufacturers :- 
STRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM, 31 

THE NEED FOR 

THE B.P.L. UNIVERSAL TEST SET 
Laboratory sensitivity combined with robust construction 
makes the B.P.L. Universal Test Set the ideal all- purpose 
set for electricians and radio engineers. Sensitivity is 

20,000 ohms per volt for D.C. or A.C. and two ohms 
ranges allow precise measurement of low resistances. The 
easy -to -read two -colour dial and mirror scale provide added 
accuracy. Ranges: A.C. /D.C. Volts: so, 5o, too, 500, 
I,000; D.C. Current: too µA, t mA, to mA, too mA; 
Resistance : o- to,000 ohms (first divn. so ohms), o -t 
megohm. List Price : LI t .10 . o incl. test leads, subject to 
Trade Discount. 
We also supply B.P.L. Super Rangers and D.C. 
Test Sets, Moving Coil and Moving Iron Panel 
Mounting Meters and a comprehensive range of 
Measuring Bridges and Electronic Testing in- 
struments. Write today for full details. 

LEADS TO 

'm4 tY % // 

'/7 

IIdIIIIIVIÍIIIIÍIüiúuuuuu 
/rr°/r 

III British Physical Laboratories 
ad left, HERTS. 

Telephone: Radlett 5674/5/6 
rMPIAUONDON 
8.3011.11.11'53 

LONDON STOCKIST : M.R. SUPPLIES LTD., 68, New Oxford Street, W C.I 
STAND N? lA 
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UNIQUE OFFER OF TECHNICAL GUIDANCE 
Such have been the advances made recently 
in the design of high -fidelity equipment - 
amplifiers, multi -speed motors, pickups, loud- 
speakers, speaker cabinets, tape- recorders, 
etc.-coupled with the recent revolution in 
disc -record manufacture (Long Playing), that 
music -lovers who are anxious to go in for 
Quality Reproduction or to modernise 
existing equipment may feel uncertain which 
of the various makes and models will best suit 
their . needs and existing equipment -and 
pocket. 
WE OFFER TO ALL those thus placed 
the benefit, free of charge, of EXPERT 
TECHNICAL ADVICE on the equipment 
most suited to their needs. Our Chief 
Engineer is available to callers from 11.30 a.m. 
to 5.30 p.m. daily, including Saturdays. IT 
WILL PAY YOU, from every point of view, 
to consult us before spending good money 
on the above items. If you cannot call, 
please send 2 ¡d. for CATALOGUE (and 
advice if required). We quote a few of our 
standard lines as follows : 

N.R.S. " SYMPHONY " AMPLIFIERS, 
fitted with the patent " three- channel 
system " giving independent control of Bass, 
Middle and Top, thus affording the maximum 
possible control of tone and compensation for 
recording deficiencies. Especially essential 
when mixing the playing of old and new 
78s with the new LP records. Scratch 
control and negative -feedback also in- 
corporated. Woden transformers. 5 -watt 
model only IO gns. 10 -watt model (push - 
pull triodes), 15 gns. Carr. 5/ -. When 
ordering, state output impedance required 
if known. 
GARRARD3 -SPEED AUTO -CHANGERS 
Model RC8OA. The very latest model, 
normally only available for export. We 
consider ourselves very fortunate to be able 
to offer this finest of all auto -changers, fitted 
with special pickup arm to take two separate 
DECCA or ACOS HEADS, from stock at 
present. (Not to be confused with auto - 
changers fitted with turnover pickup.) 

INTERCHANGEABLE on motorboard with 
previous models. Price £16/13/ -. Or Special 
Offer complete with pair Acos GPI9 and 
GP19LP heads E20/10/- or two Decca XMS 
heads 622. Carr. and pack. 5/ -. Advice 
re heads if required. Substantial rexine- 
covered portable case to house above, 90/ -, 
carr. 2/6. Extra P.U. Head to take thorn 
needles for playing your old 78s if re- 
quired, 27/6. 
BASS REFLEX CABINET KITS, 30in. 
high, consist of fully -cut patent acoustic 
manufactured non -resonant board, deflector - 
plate, felt, all screws, etc., and full instructions. 
Bin. speaker model, 15in. wide x 12ín. deep, 
85/- ; 10in. speaker model, 16in. wide x 
134in. deep, 97.6 ; 12in. speaker model. 
171in. wide x 16in. deep, 107/6. carr, 7/6. 
Ready built, 10/6 extra. 
SPEAKERS AT PRE -TAX PRICE. We 
are pleased to be able to offer from our large 
pre -tax stock the fine 12ín. 10 watt p.m. 
speakers by Grampian. Price E7 each, plus 
carriage 5/ -. Smaller speakers which we now 
recommend are the Wharfedale Bronze Bin. 
at 69/3 and the Bronze 10in. at 100/4. 
DECCA 3 -SPEED GRAM. UNIT. Model 
GU4A incorporating selected motor and 
turntable cushion -mounted on brown crackle 
unit plate with XMS pickup arm to take latest 
3 -pin plug -in pickup heads. Units supplied 
with springs for floating metal plate on 
wooden motorboard. Our special offer : 

E815/- or complete with two Decca XMS 
Heads, E13, or with Acos GPI9 and GPI9LP, 
£II /10/ -. 
DECCA 3 -SPEED GRAM. MOTOR for 
331, 45 and 78 instantly switchable, E5/I9/6. 
All motors complete with turntable, rubber 
mat and fixing screws. Post and packing 2!6, 
CONSOLE RADIOGRAM CABINETS. 
33in. high x 31 }in. wide and 15in. deep. 
finished in polished figured medium walnut, 
uncut motorboard 30in. x 14ín. Price 
EI2 /15' -. carr. extra. 
CONSOLE AMPLIFIER CABINETS, 
33in, high, lift -up lid, take Gram. Unit or 

Auto- changer, or Tape Recorder, Amplifier, 
Pre -amplifier and Radio Feeder Unit (motor - 
board dimensions : 17 }in. x 14än.), finished 
medium walnut veneer. Price 8 gns., carriage 
extra. Bass Reflex Cabinets to match avail- 
able. Details 2 4d. 
RECORD PLAYER CABINETS, 15 1in. 
wide x 13 }in. back to front x 64in. high, 
ex- manufacturer, motorboard cut for Decca 
motor, finished in brown rexine with carrying 
handle and hasps. While they last, only 39/6. 
Uncut, extra thick motorboards to fit above 
cabinets, 9/ -. 
RECORD PLAYER CABINETS, de Luxe 
portable model, 16in. x 13in. x lin. with tin. 
thick uncut motorboard, 15in.x l2 }in. Ideal 
for GU4A Units. Price 57,6, carr. 2/6. 
MICROGRAM CABINETS, ex- manufac- 
turer, brown rexine, carrying handle, room 
for 3 -4 watt Amplifier, Gram Unit and baffle 
for 6 4.in. Speaker, attractive gold speaker 
grille in front. While they last 59/6, plus 
carr, and pack., 3/6. Ditto but unrenovated 
and less motorboard, grille, and fasteners, 
30/ -, plus carr. and pack., 3/6. 
RECORD PLAYER KIT, comprising Decca 
3 -speed Gram. Motor, Super Lightweight 
Pickup with two separate high -fidelity Acos 
crystal inserts, ex- manufacturer Record 
Player Case, portable type in brown rexine 
and plain, uncut motorboard. Our special 
offer this month : only E11 /10 /- complete. 
Post 216. 
COMPLETE RECORD PLAYERS, single - 
record and auto -change. Send for catalogue 
giving details of our eleven different models 
including all popular combinations of pickups, 
motor and cabinet. 

NORTHERN RADIO SERVICES 
16 Kings College Road (off Adelaide Road), 

London, N.W.3. 
Phone : PRlmrose 8314 

Tubes : Swiss Cottage and Chalk Farm 
Buses 31, 2, 13, 113. 

TAPE 
EQUIPMENT 

IAMATEUR 
GEAR 

PRECISION 
COMPONENTS 

OUR NEW 

ILLUSTRATED 

CATALOGUE WILL 

INTEREST YOU 
/6d. post free) 

AMPLIFIERS 
and 

GRAMOPHONES 

\ á 

TEST 
GEAR 

TELEVISION I 

COMPONENTS 

BERRY 
(SHORT WAVE) LTD. 9 

25 HIGH HOLBORN, LONDON, W.C.1 
TEL.: HOLBORN 6231 

REDUCE YOUR PRESS TOOL COSTS 

THE HUNTON UNIVERSAL BOLSTER OUTFIT 

FOR SHEET METAL PIERCING AND 

BLANKING ON FLY PRESSES 

Bolster Frame with 
2 adjustable gauges 
and insertable steel 
Holders for Dies 
tin. to 31in. bore 

diameter. 

Two Punch Holders 
with detachable 
positive -action 
Strippers take the 
complete range of 
Punches sin. to 31in. 

diameter. 

Equip your Press with 
the Hunton Outfit and use 
inexpensive standardised Punches and 
Dies }in. to 3 }in. diameter, obtainable from stock -in sf_in. sizes -when required. 
Standardised Tools also available at short notice for Square, Oblong 
and other shapes, Louvre Forming (up to 8in. long), Corner Notching, 
Corner Radiusing, Angle Iron Notching and Piercing, etc. 

Get the Outfit now -Buy Punches, Dies and Tools as you need them 
Descriptive brochure and prices on request. 

HUNTON LIMITED 
Phoenix Works, 114 -116, Euston Road, Lyndon, N-W.1 
Telephone : EUSton 1477 -8 -9. Telegrams : Untonexh, London 
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The Aren Sub -standard Frequency Generator is a portable 
instrument of rugged constructoon, designed for either 
laboratory or field operation. It may be used for checking 
and calibrating all types of Frequency Meters, Frequency - 
Indicating -Alarm Systems or as a Time Standard, etc. 

Variations of this instrument can be supplied to meet 
ustomers own specification. 

PRICE . . . £200 

93 

AREN SUB -STANDARD 

FREQUENCY GENERATOR 
Normally supplied with seven crystal controlled 

frequencies between 46 -52 cycles. 
Variable oscillator which may be standardised 

against crystal frequencies by means of Synchroscope 
comparator. 

Output 100 -120 volts or 220 -260 volts at 15 watts 
with negligible distortion at 300 ohms source impedance. 

Auxiliary low voltage output at 5 amps for checking 
Wattmeters, etc. (Brought out at rear of instrument.) 

Eight crystal controlled frequencies between 100 
cycles and 12,800 cycles in binary steps. (Brought 
out at rear of instrument.) 

Provision for measuring the frequency of an external 
supply by means of Synchroscope comparator with 
same degree of accuracy as crystal controlled fre- 
quencies. 

Selection by single switch. Accuracy better than 
.01 per cent. 

Built in voltmeter. 
Operation from A.C. mains 200 -250 volts, 40 -100 

cycles. 
Warming -up time approximately z minute. 
Consumption 170 watts. Continuously rated. 
Cased for portability in teak, with adequate venti- 

lation for operating in different positions. 

AREN (RADIO & TELEVISION) LTD., HIGH STREET, GUILDFORD, SURREY 
Telephone : GUILDFORD 672223 Manufacturers of the NERA range of Big- screen Television receivers and components. 

<WODE,t. THE 1EAXToF 
EVERY CIRCUIT 

Send for our fully 
illi.stroted Catalogue 

is to be found in its Transformer, which, like 
the human heart must keep the lifeblood 
flowing evenly and constantly under both 
normal and abnormal conditions. 

POTTED COMPOUND FILLED 
TRANSFORMERS AND CHOKES 

manufactured by WODEN have been designed 
to fulfil such a purpose, and for this reason 
they have been standardized by many leading 
Radio,Televisionand Electron icmanufacturers 
and also Government Research Departments. 
Their choice is only made after exhaustive 
tests for accuracy and reliability. To merit 
this confidence, there is a constant need to 
provide components of the highest quality and 
our ample research and testing facilities 
ensure continued progress in this direction. 

WODEN TRANSFORMER CO. LTD. 
M O X L E Y ROAD BILSTON STAFFS. 

T E L E P H O N E : B I L S T O N 4 1 9 5 9 

.T. 
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TONE CONTROL NETWORK 
Can be fitted into any circuit and 
will give independent treble and 
bass lift. Kit comprises 2 Con- 
densers, 2 Resistors, and 2 
potentiometers. Complete with 
instructions only 8/6. Instruc- 
tions available separately 1/6. 

WIRELESS WORLD 

ELECTRONIC PRECISION EQUIPMENT LTD 

ELPREQ LEAD AGAIN! 
PORTABLE TAPE RECORDER 
FOR ONLY 27 GNS. 

Carriage and ins. 10/ -). 

TAPE DESK Separately £16/10,/ - 

CABINET Separately £4/17/6 

TAPE (not included) £11151- per 
reel. 

BUILD AN OUTPUT METER 
Switch, Transformer, meter and 
rectifier to build a dual range O.P. 
Meter with instructions. £1/15/ -. 

TWO ITEMS F OR V.C.R. 97 
USERS I 

(1) RF. E.H.T. UNIT 
To take the place of the mains 
E.H.T. transformer, has the 
following advantages. 
(a) Is more reliable. 
(b) Is cheaper. 
(c) Can be repaired. 
Complete kit comprises 2 valves, 
smoothing condenser, filament 
transformer and all necessary parts. 
Price 20/- plus 1/6 post. Con- 
structional and operational data 
free with kit or available separately 
price 2/6. 
(2) INTERNAL MAGNIFIER 

KIT 
The kit comprises a veneered and 
polished wooden surround, special 
mask, oil filled enlarger, and four 
chrome -head fixing screws. 
Has these advantages :- 
(a) It gives the impression of 
being a standard 9in. tube. 
(b) Saves the cost of a 6in. mask. 
(c) Protects magnifier from acci- 
dental damage. 
(d) Is equally suitable for use with 
a gin. tube. 
Price of kit 39/6 plus 2/6 post and 
insurance. 

SPRING 
LOADED 

TERMINAL 
BLOCK 

Fully insula- 
ted so is ideal 
for mains, 
terminal point 
fitted on bench of workshop or 
laboratory. Also suitable for 
temporary hook ups when testing 
components etc., will save its 
cost the first week of use. Price 3/6. 

COIL PACK SNIP 

Manufactured by quite a famous 
company, this 3 wave Coil Pack 
incorporates a gram position and 
Long, Medium and Short wave 
band, designed for 465 kc /s IF. 
Brand new and fully guaranteed, 
Complete with circuit, only 19/6, 
limited quantity so act quickly. 

Not a kit but assembled, 
tested and ready for use, 
soon as tape is fitted. 
The new " Elpreq " Tape 
Recorder is a 4 stage unit 
of advanced design em- 
ploying a 12 AT7 valve 
for 1st and 2nd Amplifying 
stages followed by a 

ECL80, the triode section of which is used for further amplification 
and correction, the pentode section acting as R.F. Bias oscillator in 
the Erase and Record position and as output valve in the play -back 
position. 
In spite of the use of double valves and high gain circuitry, excep- 
tional freedom hum and microphony has been achieved. 
The signal is fed into double triode 1st section, RC coupled to 2nd 
section. Particular care has been taken with the dimensioning of the 
H.T. supply circuit in this stage to ensure absolute stabihty and 
minimum hum pick -up. The 2nd stage which is gain controlled is fed 
R /C. coupled to the 3rd stage in the diode of which a variable tone 
control network accommodates various tape peculiarities. In the 
Record and Erase position, the pentode section of the ECL80 acts as a 
R.F. Bias Oscillator (Hartley). In the play -back position this section 
acts as an output pentode with a degree of bass boosting applied in the 
grid circuitry to ensure high quality reproduction. A small degree 
of negative feed -back is applied in this stage. 

R1155 COMMUNICATION RECEIVER FOR ONLY £2/14/ - 
DEPOSIT 

This set, as most 
will know, is con- 
sidered to be one 
of the finest 
communications 
receivers avail- 
able to -day. The 
frequency range 
is 75 kc /s to 18 
Mc /s. It is com- 
plete with 10 
valves and is fitted 
in a black metal 
case. Made for 
the R.A.F., so obviously a robust receiver which will give years of service. Slightly 

used but completely overhauled and guaranteed in perfect working 
order. PRICE £7/19/6 or will be sent against a deposit of £2/14/ -, balance of 12 monthly payments of 11/6 If you cannot call to collect please include an additional 10 /- to cover cost of transit and carriage. This partly returnable to you if and when you return the transit case. 

MAINS POWER PACK FOR 8.1155 
With Pentode output stage. Plugs into socket on receiver so no internal modifications are required. Price £51101- complete with 5in. 
speaker ready to work, carriage 3/6. 

WAVE CHANGE SWITCHES 
A few picked out at random from our varied stocks. 

Position Poles Banks Spindle Length Price 
2 2 1 
2 2 1 lain. 2/9 
3 3 & S. Link 1 11in. 2/2 
3 3 1 11 2/2 
3 4 1 lgin. 2/6 
4 4 2 21 2/9 
4 6 3 11in. 3/3 
5 1 1 lin. 1)6 
5 2 & 2 Links 4 11 in. 2/2 
5 7 4 ¡gin. 3/9 

EXPERIMENTERS SWITCH ASSORTMENT No. 1. 
1 each of the above types, Price 19/ -. 
EXPERIMENTERS SWITCH ASSORTMENT No. 2. 
A useful assortment of 10 new switches from which most types of 
switch can be constructed, by breaking down and re- building. Bargain price 7/6 for 10. 

Please include an amount to cover postage 

APRIL, 1953 

LAST FEW. 
£3/19/6. 

LAST FEW 
The Lectross 
warms room as 
it dries clothes. 
Size 3ft. wide, 
3ft. high and 
5in. deep. It 
has four stove 
enamelled rails 
and works off 

AC or DC mains, consuming 650 
watts. Fully guaranteed. Price 
£3/19/6 plus 7/6 carriage. 

EXTENSION SPEAKER IN 
METAL CABINET 

This has a 61in. P.M. Goodman 
Speaker, heavy magnet type, 
complete with an output trans- 
former. It is fitted in grey steel 
case with perforated front and 
back, ideal for P.A. work in 
canteens, clubs, etc., 27/6 each. 

P.M. 
SPEAKERS 

21in. .. 15/6 
31in. .. 13/6 
5in. .. 12/6 
61in. .. 12/6 
8in. .. 15/- 
l0in. .. 251- 

RELAYS 

Extra light 
weight, extra 
sensitive for 
high speed or 
radio control 
work, weight 
only 11. oz., 
closes on 2 mA., 
solid platinum 
changeover 
contacts, ad- 
justable pres- 
sure. Price 

13/6. 

KEYING 
GEAR 
BOX 

1 to 1 

Ratio per 
I turn. 
Suitable 
for adap- 
tion as a 
coil coun- 

ter, rev counter and many other 
interesting uses. Price 8/6 post 
free. 

MAINS TRANSFORMER 
SNIP 

Heavy duty mains transformer, 
with 5 secondaries, suitable for 
big amplifier T.V. etc., Primary, 
200, 220 v. Secondary 1. 350-0- 
350 v. at 200 -250 mA. S2. 6.3 v. 
at 5 amp. S3. 4 v. at 3 amp. 
S4. 4 v. at 3 amp. S5, 5 v. at 3 amp. 
Half shrouded drop through 
chassis mounting. Price 29/6 
plus 1/6 postage. 
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SERVICE DATA 
100 service sheets, covering 
British receivers which have been 
sold in big quantities, and which 
every service engineer is ulti- 
mately bound tc meet. The follow- 
ing makers are included : Aero- 
dyne, Alba, Bush, Cossor, Ekco, 
Ever -Ready, Ferguson, Ferranti, 
G.E.C., H. M.V., Kolster Brandes, 
Lissen, McMichael, Marconi, 
Mullard, Murphy, Philco, 
Philips, Pye, Ultra. Undoubtedly 
a mine of information invaluable 
to all who earn their living from 
radio servicing. Price £1 for the 
complete folder. 
Our folder No. 2 consists of 100 
data sheets covering most of the 
popular American T.R.F. and 
superhet receivers " all dry," etc., 
which have been imported into 
this country. Names include 
Sparton, Emmerson, Admiral, 
Crossley, R.C.A. Victor, etc. 
Each sheet gives circuit diagrams 
and component values, alignment 
procedure, etc., etc. Price for the 
folder of 100 sheets is £1. Post 
free. 

AUTO- 
MATIC 

D.C. 
STARTER 

For remote 
control of 
D.C. motor 
between 1 and 
3 kw., adjust- 
ment for 100v. 
or 230 v. 
Unused andin 
first class con- 

dition, complete with metal and 
wired glass cover. Price on 
request. 

RE- 
MOTE CON - 
T R O L 
W i t h 
only one pair of wires and a 
simple 
push but- 
ton you 
can select 

any of four stations without 
leaving your armchair. This is 
just one of the many applications 
of our impulse relay. There are 
many other purposes to which 
it can be put. Note they are 
somewhat soiled due to storage 
but mechanically O.K. Price 2/6. 

TWO -VOLT 
ACCUMULATORS 

Made for the Forces by 
one of the most famous 
firms in the world. 
15 amp.-hour size approx. 
6ín. x 1ßin. square in 
ebonite case, pre -charged, 
only need filling with acid, 
4/9 each, plus 9d. post and 
insurance. 

PLUGS 

MODERN 
FOR 

V VALVE 
HOLDERS Each is 

fitted with a rubber shroud. 
For B7G button base. Price 1/4 
each, discounts for quantities. 

Postable Goods can be sent C.O.D. Extra charge approximately 2(- 

WIRELESS WORLD 
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WHITEWOOD CABINETS 
Available by post or from our Ruislip Depot only. (Carriage 4/6 
per cabinet). 

Hundreds of uses in the home, 
office or workshop ; for instance 
two of these and 3/- worth of 
hardboard (obtained locally) make 
an excellent desk or workbench. 
Sturdily constructed of well 
seasoned softwood frames and 
fronts, birch ply top, sides and 
doors, hardboard backs and 
bottoms. External dimensions 
29in. x 141in. x 131in. 

Model 313C 

MODEL 312. Has platform 
drawer on runners in top space, 
cupboard underneath. Ideal re- 
cord player cabinet. Price 54/ -. 
MODEL 313A. Well built cabinet 
with shelf and cupboard. Fitted 
half shelf inside cupboard. Price 
37/6. 

Model 314 

MODEL 313B. Sturdy cup- 
board and drawer. Fitted full 
shelf inside the cupboard. 42/6. 
MODEL 313C. Drawer space 
and cupboard, half shelf inside 
cupboard. Price 39/6. 
MODEL 314. Five drawer 
chest, suitable for personal 
papers, etc. Price 54/ -. 

ANOTHER LAST 

Model 314 & 313 as desk 

CHANCE OFFER 
Last year we purchased a large 
quantity of the Collaro Auto 
record changers type RC /511, 
3 speed suitable for all types 
of records with the latest crystal 
pick -tip but these have been 
selling very rapidly and it may 
well be that unless you buy one 
this month you will not be able 
to again, at this special price. 
We urge you therefore to order 
right away, the price is 11 gns., 
plus 7/6 carriage and insurance. 

29 GNS. AUTORADIOGRAM 
CONSOLETYPE CABINET. 
With full grained walnut finish, 
will take standard type auto 
change gram unit. Price 
£11/10/ -. H.P. terms £3/17/ - 
deposit, and 12 monthly pay- 
ments of 16/9, plus 15/- carr. 
RADIO CHASSIS TO SUIT. 
Long, Medium, Short wave- 
bands, three colour illuminated 
scale. AC /DC Model. Price 
£8/19/6. H.P. terms £3 
deposit and 12 monthly pay- 
ments of 13/- plus 7/6 cary. 
A.C. only, model. Price 
£9/19/6. H.P. terms £3/7/- 
deposit and 12 monthly pay- 
ments of 14/6 plus 7/6 carriage. 
AUTOCHANGE UNITS. 
Collaro 3 speed for long playing 
and standard records, complete 
with dual purpose head. Price 
11 gets. 
SPECIAL OFFER. Cabinet, A.C. /D.C. model 
Radio Chassis, and Auto Changer. Price 29 gns. 
H.P. terms £10/14/- deposit and 12 monthly 
payments of £2/3/- plus £1 carriage and insurance. 

Booklet of photos circuit diagrams, etc., 2/6 (returnable). 

29 GNS. 
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NEW 12in. T.V. TUBES 
A special purchase enables us to 
offer some brand new, latest 
type 12in. T.V. tubes at the 
special price of £15 each. 
Each tube is in original carton and 
complete with makers guarantee. 

12 CELL ACCUMULATOR 
This accumulator can be coupled 
up to give 24 v. with all cells 
connected in series or 12, 6 or 2 
volts in series parallel arrange- 
ments. They were originally 
made for the Admiralty by a 
leading manufacturer, have never 
been filled, and are in excellent 
condition. Each is contained in a 
wooden crate as illustrated. 
Post and insurance 2/6. Price 
27/6. 

FLEXIBLE COUPLINGS 
These are 
sometimes 
known as 

bellows couplings because they 
will extend as well as bend. 
They are ideal for joining shafts 
which are out of alignment and 
for slug tuning controls where 
the core has to come in and out. 
Price 1/9 each. 

04.11))))))0't 

ALL MAINS CHASSIS 
This is the equivalent of a 4 -valve 
receiver for it uses three valves 
and a metal rectifier. It is all 
wired up ready to work off 
A.C. mains, complete with valves, 
ganged tuning, dust cored coils, 
on metal chassis. Tunes long 
and medium wavebands. Large 
clear dial. Receives Home 
Services, Light programme, Lux- 
emburg, etc., Chassis size approx- 
imately 9in. x 4in. x 5rn. 
Complete with valves, but less 
speaker. Obviously not the 
last word in receivers, but useful 
standby or for workshop, bed- 
room or even the greenhouse 
where a radio helps to make the 
job more pleasant. Few only 
left to clear at 49/6 plus 3/6 
packing and insurance. Suitable 
speaker with matching trans- 
former, 16/6. Nothing else needed. 

PYREX AERIAL 
INSULATORS 

Ideal for aerial 
connections 
through cabin 
walls or through 
panels. Consists 
of glass dome with 
threaded rod and 
terminal ends, and 
metal fixing flange 
Price 2/- each. 
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ELECTRICAL BARGAINS 
In addition to our large range of 
radio accessories we also carry a 
good stock of electrical wiring 
accessories details of a few of 
these can be found below :- 
WOOD BLOCKS 
Varnished Walnut. 

Slightly 
Size New Scratched 
x 2 }in. x lin. 7d. 5d. 

3m. x 3in. x lin. 8d. Sd. 
6in. x 3in. x lin. 1/1 8d. 
9in. x 3in. x lin. 1/4 l ld. 
3in. x lin. 81d. 6d. 

CARBON BRUSHES 
Pre -bedded with springs. 
lin. x tin. x fin. 8d. pr. 
}in. x /in. x sin. 6d. pr. 

RUBBER TAPE 
8 oz. reels 6d. each. 

ARROW ROTARY 
SWITCHES 

4 position on /off hot /cold. Suit- 
able for hair dryers etc., Price 6/6. 

ROSS COURTENEY TAGS 
Packet of 100 assorted Price 3/6. 
rev counter and many other 
interesting uses. Price 8/6 post 
free. 

5 AMP 
SURFACE 

SWITCHES 
-HICRAFT 
OblongBrown 
Plastic 1 -way, 
1/3 each. 
Oblong White 
Plastic 1 -way, 
1/3 each. 

Oblong Brown 2 way.. 1/6 each 
Oblong White 2 way .. 1/6 , 
Round Brown 1 -way .. 1/3 , 
Round White 1 -way .. 1/3 , 
Round Brown 2 -way .. 1/6 , 
Round White 2 -way .. 1/6 

SOCKETS - 
HICRAFT 

Flush type for 
skirtings 5 amp. 
3 -pin shuttered, 
1/3 each; ditto 
with switch, 2/3 
each. 

CEILING 
SWITCHES - 

HICRAFT 
With cord and 
acorn. Brown or 
White, 1 -way, 3/9 
each ; 2 -way, 4/3 
each. 

LAMP HOLDERS 
Bakelite 1/- each or 10/6 doz. 
Bakelite skirted Batten holder 1/6 
or 15/- doz. 
Bakelite type threaded for Jin. 
with HO skirt, 1/6. 
10 per cent. discount if bought 
in dozens. 

ADJUSTABLE 
THERMOSTAT 

250 v. heavy 
silver contacts 
can be adjust- 
ed to operate 
between7il'- 
300° F. These are suitable for 
aquarium heaters, electric blank- 
ets, etc. 
1 Amp. Model 3/6. 
2 Amp. Model 5/6. 
5 Amp model 14/6, post etc., 
6d. each. 

WIRELESS WORLD 

ELECTRONIC PRECISION EQUIPMENT LTD. 
BARGAIN FOR CONSTRUCTORS 

Special this month is the Portable 
illustrated alongside. We offer a bake- 
lite cabinet with carrying handle, metal 
chassis, battery housing and two wave- 
band dial, all for 27/6 plus 5/- carr. and 
insurance. This cabinet and set of 
parts is ideal for making up either 
an all dry battery receiver for holidays, 
picnics etc., or a battery mains set for 
everyday use. Constructional details 
of two suitable circuits using 1.5 v. 
valves 1R5, etc., will be given free with 
cabinet assembly, or is available separat- 
ely price 1/6 post free. 

SPECIAL RADIOGRAM OFFER 
To those who want an auto radiogram 
at a low price, we offer the cabinet 
illustrated alongside complete with 
Collaro three speed record changer 
with dual purpose crystal pick up, at a 
special bargain price of £17/16/8 
plus 12/6 carriage and insurance or 
H.P. terms £6/71- deposit. 

3 colour scale, scale pan, chassis, 
pulley, driving head, springs, etc., 
etc., to suit the radiogram and two 
radio cabinets are available as a parcel 
at 15/ -, plus 1/6 post. 

Cabinet separately £7/10/- (or 
£2/101- deposit) plus 10/- carriage 
and insurance. 

APRIL, 1953 

IDEAL GENERAL 
PURPOSE RECEIVER 

The Elpreq " Wolsey " 5 valve 
A.C. /D.C. superhet has a built -in 
aerial and is of convenient size 
and weight to carry from room to 
room. Powerful reception on 
long, medium and short waves - 
handsome wooden cabinet - 
illuminated glass dial, with sta- 
tion names, A.V.C. and usual 
refinements. Size l lin. x 5Iín. x 
7in. with B.V.A. valves, 12 
months' guarantee. Limited 
quantity only. £9 /S /- or £3/21 - 
deposit and balance over 12 
months, carriage and insurance, 
5/ -. 

T V OFFER -LAST CHANCE 
The 12in. T.V. with front flap for controls 
as illustrated alongside is still available 
at £7/10/- or £2/10!- deposit plus 
10 /- carriage and insurance, but stocks 
are rapidly going and this in all proba- 
bility is your last chance to secure one of 
these really superior cabinets. 

The table model also illustrated is 
still available in fair quantity at 
£3/17/6 plus 7/6 carriage and in- 
surance, which price includes the 
armour plate glass and surround. 
Mechanical details for the Console or Table Model are available as a 
parcel : Punched and prepared metal chassis, punched outrigger 
valve plate with spacers, 12ín. Tube Clamping ring, tube rear support 
brackets, etc. Price 25/- plus 2/6 post. 

I Sin. MAGNETIC TELE- 
VISION TUBE. 

By famous maker, as used in 
many popular Television re- 
ceivers (list on request). Speci- 
fication Blue/White screen 9 Kv. 
ion trap triode, heater 6.3 v. 
at .55 amp., 50 deg. deflection. 
New, with written guarantee 
offered at approximately half 
price, £12/10/- each, plus 10 /- 
carriage and insurance. H.P. 
terms £4/4/- deposit and 12 
monthly payments of 18/3. 
Limited quantity so order 
immediately. 

FREE. With this tube we will give free a circuit diagram of a 
complete T.V. designed around the tube. 

STOP PRESS ! 

Terrific Bargain through special purchase from manu- 
facturer. Famous Hale Electric. "Midgetronic" radio 
cabinet, bakelite, size 7" wide, 4" deep and 8 ¡" high, with 
scale, pointer, punched metal four -valve chassis and hard- 
board back. Price only 15/ -, plus 2/6 post and insurance. 

ONLY A LIMITED QUANTITY -SO ORDER TO -DAY! 

To ensure receiving prompt reply, please enclose 
stamped addressed envelope, when writing for 

additional details. 

EX -ROYAL NAVY SOUND 
POWERED TELEPHONE 

These require no batteries, and 
will go for long periods without 
attention. Complete with genera- 
tor and sounder which gives a high 
pitched note, easily heard above 
any other noise. Also fitted with 
an indicator lamp which in quiet 
situations can be used instead 
of the sounder, or where several 
'phones are used together will 
indicate which one is being called. 
Size 7Jin. x 9in. x 7 }in., wall 
mounting, designed for ships' 
use, but equally suitable for home, 
offrce, warehouse, factory, garage, 
etc. Price 57/6 each, plus 4/6 
carriage. 

GREATLY REDUCE. 
CATHODE RAY TUBES 

VCR97. Brand new and un- 
used, ideal for 'scope, etc. 
Price 12/6. Carriage and in- 
surance 5!- extra. 

VCR517. Blue and 
White 61-m. guaran- 
teed full picture. 29/6 
plus 5/- carriage and 
insurance. 
VCRI39A.2 }in., 32/6 
plus 2/6 carriage, etc. 
VCR13S. 3min. elec- 
trostatic short persis- 
tence, suitable for T.V. 
and ideal for 'scope 
work, 37/6 plus 3/6 
carriage, etc. 

VCR112. 5in. electrostatic, per- 
sistence not known, 15 /- each 
plus 5/- carriage, etc. 

CV996. 6in. electrostatic, per- 
sistence not known, 15 /- each 
plus 5/- carriage, etc. 

CV1140, CV1S90, CV1546. All 
12in. magnetic long persistence, 
£2/10/- plus 10 /- carriage. 
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CHASSIS ASSEMBLY 
3 colour, 3 waveband scale 
covering standard Long, Medium, 
and short wavebands, scale pan, 
chassis punched for standard 5 

valve superhet, pulley driving 
head, springs etc., to suit. 
Scale size 14iin. x 3 }in. Chassis 
size, 15in. x 5in. x 2in. deep. 
Price 15/- plus 1/6 post. 
Note this is the one that fits our 
£7/101- Radiogram cabinet. 

DEMOBBED VALVES 
Gives the commercial equivalents 
of many thousands of Service 
Valves, an invaluable publication 
recently revised. Price 213. 

TOGGLE SWITCHES 
Metal body standard size, made 
by a leading maker. Available 
with round dolly or with special 
V cut dolly. State which type 
when ordering. Price while 
stocks last only 2/3. 

PUP assn 

BRASS CASED PLUG 
Seven -way brass cased plug, 
ideal for portable apparatus. 
Price 2/3 each half. D33BR and 
D33BL. 

GERMANIUM DIODES. 
Wire Ended 

Several alternative types available 
at bargain prices. 
Types Equivalents Price 
Red CG4 GEX55, WG7A 10 /- 
Green CG5, GEX45, 

WG7B, GEX33, 
WG4A 7/6 

Orange CG6, GEX45, 
7/6 

Green/ 
Orange For super detectors 5/6 
Yellow For Crystal Re- 

ceivers 4/6 
Blue For General Ex- 

perimental purposes 2/3 
Parcel containing one each of the 
above. Price 30/ -. 

WIRELESS WORLD 
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THIS MONTH'S SNIP 
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Combined 15in. Television and 2 wave Radio chassis. Brand New - 
Ready to work -Fully guaranteed. Complete with Tube, Mask, 
knobs, and speaker, Adjustable to any channel. Price £55, carriage 
and ins. £2. 

COMPLETE 15in. T V 

AND 
2 WAVE RADIO 

TECHNICAL DESCRIPTION 
TELEVISION. This is an A.C. chassis of Superhet Design employing 
14 valves viz. 7, 6F1 Mazda ; 1, CP25 Mazda ; 2 6D2 Mazda ; 

1 6L18 Mazda ; 1, EY51 Mullard ; 1 EL38 Mullard ; 1 6SN7 
Brimar ; Tube is Cossor 85K. 
Special Features : Focus, PM with pre -set centring and tilting 
facilities, and continuously adjustable focus control, accessible to 
the user. 
Picture Tone Control : 3 position Gradation Control which adjusts 
the level of vision interference suppression. 
Aerial Attenuation : A screen Aerial Attenuator Box is provided 
on the chassis for use in the vicinity of transmitters. 
Sensitivity : 50 micro volts for peak white on the screen giving 
extremely good results in fringe areas. 
Picture Centring : 2 slider controls accessible from the back enable 
the picture to be moved horizontally or vertically to the centre of 
the screen. 
RADIO. This is a 4 Valve A.C. /D.C. chassis employing superhet 
principle. A two wave band tunable dial for the long and medium 
waves. 

EX -GOVT. BATTERY SET 
Medium waveband superhet com- 
plete with 4 Mazda valves, 
speakers, etc. Storage soiled, 
complete but may need atten- 
tion, few only to dear. Price 
55/- plus 5/- carr. Ditto less 
speaker, Price 45/- plus 5/- carr. 

LAMP HOLDERS 
We carry a large assortment of 
dial lamp holders. Price 6d. each. 
Order by list numbers. 

PROFESSIONAL RADIOS 
YOU CAN MAKE 

You will find that the building 
of our all-mains radio receivers 
s simplicity itself, and the more 

you make the less time each 
takes, everything down to the 
last nut and bolt is supplied. 
and everything fits together in a 
professional manner. When 
finished the receiver looks and 
plays as well as those being 
offered in radio shops at any- 
thing between £10 and £14. The one illustrated above we call the 
" Occasional," in a choice of colours, Ivory or Walnut and the T.R.F 
costs £6/1/6 to make, H.P. terms being £211/6 deposit and 10 monthly 
payments of 10/6. 

ELECTRONIC PRECISION EQUIPMENT LT-D. 

Post orders should be addressed to:- 

ELPREQ HOUSE (Ref. 2), HIGH STREET, 

WEALDSTONE, MIDDX. 

Personal shoppers however must continue to call at:- 

42-46, WINDMILL HILL, RUISLIP, MIDDX. 
Phone: RUISLIP 5780 
(Half -day, Wednesday), 

152 -153, FLEET STREET, E.C.4. 
Phone: CENTRAL 2833 

(Half -day, Saturday) 

DM 

FUSE 
BOARD 

In metal case 
with conduit 
knockouts, 
1216. 

HIGH SB e 
VOLTAGE 

BLOCK 4Mst 
CONDEN- 

syOaT wosnac 
HOF 

4 mfn. 3,000 1 
and volt, new 

perfect, a real 
bargain at 
15/ -. Many other sizes in stock, 
please state your requirements. 

0=3 
TELEPHONE JACK PLUGS 
As illustrated 7d. each. Sockets to 
suit 10d. each. 
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L YDESDALE 
I Bargains in Ex- Service Radio and Electronic Equipment 

RECEIVER UNIT TYPE 25 
Ref. 10P,IL part of the TRI196 equipment. 

Frequency range, 4.3 -6.7 Mc /s. 
Valves: 2 VR53 (EF39), 2 VR56 (EF36), VR55 
(E13C33), VR57 (EK32), 2 IFT 460 Kc /s, plus 
various microdensers, mic. and output trans- 
formers, pots., condensers, resistors, etc., connec- 
tions brought to 10 pin Jones type chassis plug. 
Circuits are provided in the unit, which is totally 
enclosed in case, 8fin.x6}in.x6 }in. Would 
make the basis of an All Wave Receiver, required 
tuning pack and power supply. 
Ask for Price 85/_ Post 
No. X/H299 Paid 

(Conversion Data ( "R.Con." Reprint), 1/6) 

SPARES KIT 
For R.C.A. Type TE149 Crystal Wavemeter 
A wood case, dim.: Il lin. x 101in. x 4in. containing 
Crystal (in holder) 1,000 Kc /s plus and minus 
.005 per cent. (V. cut low temp. co- efficient), 2 
variable air trimmers, 9 fixed capacitors, 2 rotary 
switches, 2 pole, 2 way, 5 fixed resistors. A.F. 
transformer, A.F. choke, variable inductance, 2 
fixed inductances, S.C.C. jack, valveholders 
I.O., 4 knobs, terminal, 4 pin plug, etc. 
Ask for Carriage 
No. X/H917 49/6 

Paid 

RI132 Rack Mtg. 
V.H.F. R T RECEIVER UNIT 

Range 100 -124 Mc /s 
A 10 valve superhet with 4 VR53 (Ec39), VR54 
(EF34), VR57 (EK32), 2 VR65 (SP6I), VR66 
(P61), VR67 (615G), plus stabiliser VS70 (7475), 
" S" meter, screened R.P. section B.F.O., etc., 
etc., in enclosed chassis, size 19in.x 191in.x I lin., 
finish dark grey. Circuit supplied. 
Ask for £5 19 Carriage 
No. X/H915 Ea. Paid 

MILLIAMETER RANGE 0 -5 
2in. square drilled flange. 

Ask for 
No. X/H537 12/6 

Each 
Post 
Paid 

MFG. BANKRUPT STOCK BARGAINS 
TUBULAR ELECTROLYTIC 

CONDENSER (All. Can) 
Capacity 8 -16 mfd., max. wkg. 450 volts, 
Clip mtg. Ht. 21in., dia. Ihin. Aluminium 
case. 
Ask for Post 3d. 
No. X/H918 4,6 

Ea. Clip 4d. extra 
ION TRAP MAGNET ASSEMBLY 
Type IT /6 by ELAC for tube with 35 mm. 
neck diameter, such as Mullard MW31/16, 
etc. 
Ask for 
No. X/H919 3/ Each Post 6d. 

F O R I N E X P E N S I 
R3170A RECEIVER UNIT 

Ask for £4.12.6 Carriage 
No. X/H492 Paid 
For "Practical Television" Beginner's Receiver 

Components price list free on request. 

NEW CATALOGUE No. 8D 
Gives details and illustrations of Ex- 
Srvice an t other items. Pries 1/6 
( Credi ed on first purchase of I0/- value 
or over), 

STARTER MOTOR Type CA4750 
Heavy Duty 24 Volts Starter Motor, as used in 
Aircraft, with recessed splined spindle and 
mounting by 6 Bolts, Dim.: Shin. long, 41in. dia. 
Ask for Carriage 
No. X'H870 10/ Each Paid 

APRIL, 1953 

THE RI155 
AS A COMMUNICATIONS RECEIVER 
with 9 valves for 200 -250 v. A.C. Mains. 
Comprises RECEIVER UNIT RI155 
Plus 

COMBINED OUTPUT /POWER PACK 
Appearance as new 
Ask for No. X /E6 AC £21 Both 

Units 

Appearance good £20 Both 
Ask for No. X/H916 AC Units 

Carr. 
Paid 

Carr. 
Paid 

Appearance rough £1Ó.1O. Both Carr. 
Ask for No. X /H898 AC Units Paid 

RI155 RECEIVER UNIT ONLY 
Appearance as new £10.19.6 Ask for No. X /E6 

Appearance good 19.19.6 Ask for No. X /H916 

Appearance rough 
Ask for No. X/H898 

VE TELEVISION 
R.F. UNIT TYPE 24 

Frequencies covered 30 -20 Mc /s (10 -IS metres). 
Switched tuning, 5 pre -tuned spot. freq., 3 /VR65s 
(SP6I), Output approx. 7 -8 Mc /s. in metal case, 
91x7 }x4 }in. 
In Original Carton 30/- Post 

Each Ask for No. X/H850 1/6 

R.F. UNIT TYPE 25 
Frequencies covered 40 -50 Mc /s. (6 -7.5 metres). 
Otherwise as Type 24 above. 
In Original Carton 30/- 

£7.19.6 

Carr. 
Paid 

Carr. 
Paid 

Carr. 
Paid 

Ask for No. X /H847 Each 
In fair used condition 19 /6 

Each Ask for No. X/E772 

R360I Receiver Unit. 
Ask for £3.9.6 No. X/H493 

Post 1/6 

Post 1/6 

Carriage 
Paid 

i 

Order direct from:- 

CLYDESDALE 
Phone: South 2706'9 

SUPPLY 2, BRIDGE STREET 
CO. LTD. GLASGOW - C.5 

Branches in Scotland, England and Northern Ire'and 

UNIVERSITY RADIO LTD. 
Offer Guaranteed 
Taylor Sig. Gene. 65C as new £12 0 0 
Taylor Sig. Gene. 65B as new E9 0 0 
M.S.S. Record Cutting Deck. 

1948/9 less amplifier can be 
altered to 33 or 50 r.p.m. As 
new E28 IO 0 

2 K/w Auto. Trans. 1 10/230. As 
new E5 0 0 

Goodsell Williamson Amplifier 
(2 Chassis) with Goodsell Tuner 
Unit with all valves. As new E30 O 0 

M.C.R.I. Complete all coils. A. /C 
D. /C. Power Pack, Phones. As 
new E8 0 0 

Phillips P.C.R.I. Complete A. /C 
Power Pack or 12 volt. As new E16 10 0 

Saund Mirror Table Model Type 
Recorder. Complete with 
Mike. As new £42 10 0 

Clifton 2 -speed Portable Tape 
Recorder with Mike. As new E38 16 0 

Vortexion Batt. and Mains 
Type. C.P.20A. Amplifier 
with all Valves. Perfect working 
order E12 10 0 

Grampian 20 watt. Amplifier 
Type 391. M/C mike and Gram. 
Inputs. With all valves. Perfect 
working order E15 0 0 

Eddystone 640 Receiver. Com- 
plete with valves. As new E21 0 0 

Used Equipment at 
E.D.C. Rotary C ter 200- 

250 volt A.C. IPh. 50 cy. 110 
watts. In metal case. As new ... E9 10 

Valradio Converters D.C. to 
to A.C. 100 watts E8 10 
200 watt E10 O 
300 watt E12 0 

Eversheds and Vignols 250 -volt 
Bridge Megger in perfect con- 
dition E16 0 

Evershed's Circuit Testing 
Ohmmeters, in leather case, 
As new E5 0 

H.R.O. Senior, with 6 coils and 
original power pack, in perfect 
condition E27 10 

Ex. W.D. R.107 Receiver, com- 
plete with valves, As new E15 0 

2 K/w Variac 0/230 v. 50 cy. Per- 
fect £10 10 

H.R.O. Junior, complete with 
valves, A.C. P.P.6 coils, 30 
meggs. to 550 K /c. Perfect E21 0 

H.R.O. Junior, less coils, less 
power pack. With valves 
Perfect E10 10 

Goodmans Axiom 12. As new E6 10 
Goodmans T.I2. As new E5 0 
Voigt H/C Corner Horn. Un- 

polished, As new EI2 10 

0 

0 
0 
0 

0 

0 

0 

0 

n 

0 

0 

0 

0 

0 

Attractive Prices 
Voigt Speaker and energising 

unit for the above E10 0 0 
Taylor Model 45A Valve Tester 

As new Ell 0 0 
Cossor D.B. Scope Model 339A 

Perfect condition and working 
order E27 10 0 

Ccssor Ganging Oscillator. 
Model 343. As new E20 0 0 

Advance Type B.C.3 Sig. Gene , 
with charts. As new EIS 10 0 

Ambassador Portable 20 watt 
A.C. Radio /amplifier. M.C. 
Mike and gram inputs, with 
naives. As new E16 10 0 

Collar., 3-speed Record changer, 
complete with L.P. and Standard 
plug -in heads. As new £10 10 0 

G.E.C. Res. Cap. Bridge. As new E10 10 0 

R.T.S. Res. Cap. Bridge. As new E8 10 0 

BC 221 Frequency meters with 
correct charts. From E25 0 0 

BC 348 Receiver modified for 
A.C. mains 200/250 v. As new 621 0 0 

Windsor Sig. Gene. Model 65 C 
As new Ell IO 0 

E.D.P. 35 mm. Film strip proj , 
new condition. Bargain. LIS 0 0 

We urgently need good used test equipment and sound 
equipment for which we pay highest cash prices 

THESE ITEM! ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING THAT YOU MAY NEED WILL BE WELCOME. WE HAVE OTHER EQUIPMENT ARRIVING DAILY: 
CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE EXTRA. S.A.E. PLEASE. 

22. LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 
OUR BRANCH AT 39a (opposite) IS OPEN ALL DAY THURSDAY. 

Phone : GERrard 4447, 8582 and 5507. Hours 9 to 6. Thursdays 9 to I. 
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SPRANG SPECIAL 
ALL DRY PORTABLE CHASSIS [3! 
4 Valve Superhet, Medium & Short Wave Bands 

Superhet. Medi- 
um and short 
wave bands. 200- 
500 M. and 19 -50 
M. Uses 1 each 
IRS, 1T4, 1S5 and 
3S4 valves. 465 
Kc /s. I.F. Circuit 
available. 
Fully assembled 
and wired. Ready 
to fit into a 
cabinet. H.T. 90 
volts D.C., L.T. 
1.4 volts D.C. 
Size of chassis 
91n. wide, 51in. 
deep, 2in. high, 
bins overall 
height. 
LASKY'S PRICE 

85/- 
Carriage 5/- extra. 

COMPLETE WITH 4 VALVES 

YOUR BATTERY PORTABLE CAN 
OPERATE FROM THE MAINS. 

A.C. MAINS POWER 
UNITS. 

BRAND NEW. IN 
ORIGINAL 
CARTONS 

Size : 5in. wide, 21ín. 
high, 71in. long. Input 
200/250 volts A.C. 
Output : H.T. 90 volts, 
D.C. ; L.T. 1.4 volts 

D.C. 
LASKY'S PRICE 

39/6 
Carriage 5/- extra. 

Ready for use. 

PORTABLE RADIO 

CABINETS 
Rexine finish. In all 
colours, blue, lizard, 
brown, red, etc. Com- plete with dial, 
pointer, knobs, back, 
speaker, fret, handle and 
escutcheon. Size: 
13 x 7 x 10in. (When 
ordering give second 
choice of colour.) 
Frame aerial fitted. 

LASKY'S PRICE 

37/6 
Carriage 5/- extra. 

FI c1.MENT 
TRAN.FORMERS 

6.3 v. 1.5 a., 7/11. 
6.3 v. 3 a., 12/6. 
Special Transformer. 2 amps, 
with the following tappings : 

3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 
24 and 30 volts. Price 17/6. 

I.F. TRANSFORMERS 
Midget. 465 Kc /s. Iron dust 
cores in can, size :-lin. x lin. x 
2 }in. high. 12/6 per pair. 
WEARITE TYPE 500. Range 
450 -470 Kc /s. Dust cored com- 
pression trimmer tuned. In can, 
size: -3 }in. high, 1 }in. square. 
12/6 per pair. 
WEARITE TYPE 550. Range 
445 -520 Kc /s. Permeability 
tuned. In can, size as for 500 
series. 12/6 per pair. 

MAINS TRANSFORMERS 
All 200 -250 volts c.p.s. primary. 
Finest quality. fully guaranteed. 
MBA /3. 350 -0 -350 v. 80 mA, 
6.3 v. 4 a., 5 v. 2 a. Both fila- 
ments tapped at 4 volts. An 
ideal replacement trans. Price 
18 / -. 
MBA /6. 350 -0 -350 v. 100 mA, 
6.3 v. 3 a., 5 v. 2 a. With mains 
tapping board. Price 22/6. 
MBA /7. 250 -0 -250 v. 80 mA, 
6.3 v. 3 a., 5 v. 2 a. Both fila- 
ments tapped at 4 volts. Price 
18 / -. 
MBA /10. 350 -0 -350 v. 200 m /a. 
6.3 v. and 5 v. filament windings. 
Shrouded, drop through style. 
With mains adjustment panel. 
39/6. 
AT /3. Auto transformer. 0 -10- 
120, 200 -230 -240 volts, 100 watt. 
Price 17/6. 

MICROPHONE STANDS 
Table model. 2- section chrome 
plated. Crackle finish base. 19/6. 
Floor model. 2 section. Brass, 
heavily chrome plated. 89/6. 
Carriage 2/6 extra. 

TEST PRODS. Fused, with 
fully retractable points. Price 4/11 
per pair. 

SUPERHET COIL PACKS. 
3 wavebands, 12 -35 metres, 
35 -100 metres, 200 -550 metres. 
Size : 4 x 4 x 3in. Price 16/ , 

TWO -GANG TUNING 
CONDENSERS, .0005 mfd. 

No. 1. Miniature. With Perspex 
dust cover and trimmers. Size : 

1} x 2 x llin., lin. spindle. 
LASKY'S PRICE 8/6 

No. 2. Midget. With trimmers. 
Size : 2} x 14 x 1$in., }in. spindle. 
LASKY'S PRICE 6, 6 

No. 3. Midget. Less trimmers. 
Size : 2 x 14 x 1 }m., fin. spindle. 
LASKY'S PRICE 6,6 

No. 4. Standard type. Size : 

24 x 21 x 1 §in., lin. spindle. 
LASKY'S PRICE 6/6 

R.1155 RECEIVERS. BRAND NEW. 

AERIAL TESTED BEFORE DESPATCH 
These well -known ex -Air Ministry Receivers need no 
further introduction. 
Supplied complete with 10 valves. 

LASKY'S £11 . 19 6 PRICE 7 
USED £7 . 19 . 6 MODELS 

Carriage 12/6 per unit extra. 

Fully Assembled 
Power Pack and Out- 
put Stage, for R.1155 
Receiver. For use on 
200 -250 volts AC mains. 
LASKY'S 79/6 PRICE 
Carriage 5/- extra. 

INTERCOM UNITS 
4- station operation. For use on 
A.C. D.C. mains 200 -250 volts. 
Supplied complete, with 3 new 
valves, ready for immediate 
installation. Fitted in attractive 
plastic cabinet. 
Suitable for use as baby alarm. 

MASTER UNIT £7/15/ -. Carr. 
5/- extra. 
Extension Units. Price 21/- 
each complete. Carriage 2/- 
each extra. 

AMPLIFIERS. Fully assem- 
bled and wired. 
25 Watt Model. By Romac, 
with radio tuner, long and 
medium wave. 7 valves, in- 
cluding 2 6L6 in push -pull. 
Provision for high and low 
impedance microphone. Abso- 
lutely perfect, new and unused. 
For 200 -250 volts 50 c.p.s. mains. 
LASKY'S PRICE £25 
Carriage extra. complete. 

MODEL J /RA /2. 10-12 watt. A 
few only left. 
LASKY'S PRICE £7j1916 

Carriage 10 /- extra. 

4 -Watt Model. Ex- Govern- 
ment. Complete with 10 valves : 

2 25L6, 1 6H6, 1 25Z6, 6 6SK7. 
For operation on 110 volts 
A.C. /D.C. Balance and push - 
pull. High, medium and low 
impedance inputs, A.G.C., etc. 
LASKY'S PRICE £7/19/6 com- 
plete. No circuits available. 

Carriage 10/- per unit extra. 

P.A. SPEAKERS. Re- entrant 
horn, 10 watts, beam projector, 
weatherproof speakers. 7.5 ohm 
impedance. Horn diameter 14ín. 

99/6 
Spigot mounting 10 /- extra. 
Carriage and packing 15/- each. 

LASKY'S PRICE 

TANNOY PRESSURE UNITS 
10 watts. 7.5 ohms impedance. 
LASKY'S PRICE 79/6 Carriage 4/6 extra 

A LASKY'S RADIO ADVERTISEMENT-See over 
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SEE THE 
CORONATION 

Alexandra Palace, 
Sutton Coldfield, 
Holme Moss, 
Wenvoe, 
Pontop Pike, 
Belfast. 

ALLEN WIDE ANGLE 
COMPONENTS 

DC.300 Coils £2 2 0 
GL.16Coil ., 10 0 
GL.18 Coil 10 0 
Focus Coil £1 15 0 
F0.305 trans £ 1 1 0 
Frame B.O. trans- 

former 15 0 
Line EHT. trans- 

former, 10 -16 
Kv. L.308 £2 10 0 

WIDE ANGLE CATH- 
ODE RAY TUBES 

14ín. rectangular £21 5 8 
17in. rectangular £26 19 8 
16in. round metal 

cone ion trap 
tube £24 6 5 

Carriage and insurance 
extra. 

CHASSIS Power pack; 
Sound- vision and 
Scan chassis. 
PRICE 15/- each. 
All other metal- 
work available 
from stock. 

/a8oratory deve %ped 

COILS 
13 All exactly as A practical 5- channel 
specified. PRICE 
£2,14/3. 

SUPERHET TELEVISION RECEIVER 
RESISTANCES 
72 Resistances, all Using the new I6 -inch cathode ray 
exactly as speci- tubes and wide angle components for 
fled, 18/ -. the home constructor. 

Complete instructions, wiring diagrams and 32 -page descriptive booklet. 

6/- POST FREE 

ALL COMPONENTS IN STOCK. WRITE FOR LIST. 

CABINET 
As illustrated 

£8/10/ - 
plus carriage. 

10,000 VALVES IN STOCK. 
B.V.A., Special Purpose, Trans- 
mitting, etc. A few specials : 

Raytheon sub miniature 
CK510AX, pentode, 3/11. 954, 
956, VU120, 32, 57, E1148. All 
at 2/6 each. RK34, 2/ -; MS /PEN, 
3/6; VU111, 3/6. Sylvania 
(red) EF50 12/6. 

CRYSTAL DIODES 
G.E.C. Type, glass, wire ends 3/3. 
B.T.H. Type, plastic 3/ -. 

ION TRAPS. All types avail- 
able. PRICE 5/- each. State 
type number of c.r.t. 

SOUND AND VISION RECEIVERS 
CONSTRUCTED ON 

MIDGET CHASSIS 

We now have in stock 3 types, 
including T.R.F. and 5 
channel superhet models. 
Prices range from £6/19/6 
complete. For full descrip- 
tion write for our latest list. 

P.M. LOUD- 
SPEAKERS 

All less o'trans. 
new and unused. 
First quality. 
3in. .... 12/11 
5in. .... 12/6 
61in..... 13/6 
8in. .... 15/- 
10in..... 32/6 

OUTPUT 
TRANSFORMERS 

40 mA. Multi ratio.. 6/11 
80 mA. Multi ratio.. 14/11 
80 mA. Pentode.... 12/6 
60 mA. Plessey, 6,000 

ohms 5/11 
Standard pentode 4/11 
Pentode 3/6 
Midget pentode 4/3 
Miniature pentode 

3S4, 1S4 4/6 
PX4 Intervalve 8/6 
5 : 1 Intervalve 5/11 

SPEAKER FRET 
Expanded Metal. Sil- 
ver Finish. 12 x 12ín., 
3/11. 12 x 18ín., 
5/11. Plastic. White. 
12 x 5in., 2/ -. Wire. 
Bronze. 11 x 8in., 
2/ -. 

ELECTROLYTIC CONDENSERS 
8 mfd. 450 v.w. .... 2/3 
8 mfd. 500 v.w. .... 2/11 
16 mfd. 350 v.w. . . . . 2/6 
16 mfd. 500 v.w. . . . . 3/6 
32 mfd. 500 v.w. . . . . 4/ 11 
50 mfd. 350 v.w. . . . . 3/11 
60 mfd. 350 v.w. . . . . 3/ 11 
250 mfd. 12 v.w. . . . . 2/- 
250 mfd. 350 v.w. .. 4/11 
8+8 mfd. 450 v.w. .. 4/6 
8+16 mfd. 500 v.w. .. 4/11 

12 x 12 rad. 350 v.w. . . 3/6 
16 +16 mfd. 500 v.w. .. 4/6 
16 +24 mfd. 450 v. w. . 5/11 
32+100 mfd. 450 v.w. 7/6 
60 + 100 mfd. 350 v.w... 9/6 

BIAS 
25 mfd. 25 v.w 1/6 
50 mfd. 12 v.w. 1/6 
50 mfd. 50 v.w 1/6 
75 mfd. 12 v.w 1/- 

ALL BRAND NEW AND GUARANTEED (NOT EX- 
GOVT.) All other types, Paper, Tubular, Waxed, etc., in stock. 

SPECIAL CORONATION 
C.R.T. OFFER 

Brand new and unused 12ín. ion 
trap cathode ray tubes. 6.3 volt 
heater, 7 -9 Kv. E.H.T. 35 mm. 
neck. Black and white picture. 

£11/19/6. 
Screen has very slight blemishes. 

£ 12/19/6. 
PERFECT 

Carriage and insurance 15/- per 
tube extra. 
R1132 RECEIVERS. New, 
boxed, with all valves. £3/19/6. 
Carriage 10 / -. 

EX. GOVERNMENT TEST 
unused. Complete with 

No. 1. AC /DC AVO MINOR 
500 ohms per volt. 
Ranges : 0 -5, 25, 100, 250, 500 
volts AC /DC. 0 -2.5, 5, 25, 100, 
500 m/a. AC /DC. 0- 20,000 ohms : 

Up to 10 meg. with external 
battery. Size : 41 x 31 x Thin. 
Full instructions supplied. 
£5/19/6 complete. Postage 5/- 
extra. Leather carrying case 
7/6 extra. 

Used C.R. TUBES. For 
Callers only. With heater -cath- 
ode and /or ion burns. Suitable 
for testing or experimental pur- 
poses. 
9m. 35/ -, 12in. 55/ -. 
ION TRAP AND ALUMIN- 
ISED TUBES. These have only 
heater -cathode shorts, no ion 
burns. 9in., 45/- ; 10in., 55/- ; 
12in., 75/- ; 15in., 95/ -. 

RF25 UNITS. New, with 
valves. 19/11. Carriage 2/6. 

METERS. Brand new and all leads and test prods. 
No. 2. FERRANTI TYPE Q 

AC /DC METER 
500 ohms per volt. 
Ranges : 0 -3, 15, 30, 150, 600 
volts AC /DC. 0 -7.5, 30, 150, 
750 m /a. AC /DC. 0- 25,000 ohms. 
Size: 3x4ixl$in. 
59/6 complete. Postage 5/- extra. 

MANUFACTURERS' 
Frame blocking oscillator 
transformer. Plessey 
Multi ratio frame output 
transformer 
Scanning coils. High im- 
pedance frame, low line 
By Plessey 
Low impedance line and 
frame. By Plessey 

METAL 
RECTIFIERS 

12 v. 1 a. 
12v.}a. 
6 v. 1 a. 
6 v. 4 a. 
12 v. 4 a. 

6/9 
3/6 

3/11 
17/6 
17/6 

SURPLUS T.V. COMPONENTS 
P.M. Focus units. For 

10/6 any type c.r. tube with 
35 mm. neck 15/- 

10/6 

17/6 
Variable inductance width 

25/- control. By Plessey 

Line E.H.T. transformer, 
with EY51 heater winding 12/6 

6/6 

LASKY'S 
Lasky's (Harr 

370 HARROW ROAD, PA 
(Opposite Paddington 

MAIL ORDER & DESPATCH DEPARTMENTS 
Telephones : CUNningham 

Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m. 
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THE VIEWMASTER 
ALL COMPONENTS IN STOCK 

ANY SINGLE ITEM AVAILABLE SEPARATELY 
COILS 

All models available 
including filter chokes. 
Price (except Alex- 
andra Palace), 28/- 
per set. Alexandra 
Palace, 20/- per set. 
L9 RF choke, 2/ -. 

CHASSIS 

Sound- Vision, 18/6. 
Power -Pack /Time 
base, 18/6. 
Support for S.V. 
chassis, 6/ -. 

W/B & PLESSEY 
Line EHT 

trans. 32/6 
Frame trans. 25/6 
3 Mc /s boost 

choke 5/9 
Width control 10 /- 
Scanning coil 33/3 
Main choke 15/6 
Focus ring 22/6 
Heater trans. : 

WB /13 42/- 
WB/103A 52/6 

Front and rear 
C.R.T. sup- 
ports 21/6 

G.B. T.V. 
COMPONENTS 

Line Trans. .. 29/6 
Frame Trans. 22/6 
Main choke .. 12/6 

Width Coil .. 6/11 
Boost Choke.. 3/9 
All suitable for Home 
Construction T /V. 

TELEVISION 
SELENIUM 

The very latest " Sen - 
tercell " S.T.C. range. 
K3/40, 3.2 kV.. 7/6 
K3/45, 3.6 kV.. 8/2 
K3/50, 4.0 kV.. 8/8 
K3 /100, 8.0 kV 14/8 
K3/160, 12.8 kV 21/6 

METAL RECTI- 
FIERS 

WX3 and 6. Ea 3/9 
14D36 11 /8 
14A86 20/4 
36EHT45 23/8 
36EHT50 26/1 
36EHT100 29/6 

PLESSEY 
Scan coils 

per pair 25/- 
Width Control 6/6 

NOW AVAILABLE. 
LARGE SCREEN, 
WIDE ANGLE 
CONVERSION DE- 
TAILS FOR THE 
VIEWMASTER. 
Send 3d. stamp for 
full data. Fully item- 
ised price list of 
all Viewmaster com- 
ponents now avail- 
able. 

ALL T.C.C. CON- 
DENSERS 

exactly as specified 
for use in The View - 
master can now be 
supplied from stock. 

The television set you can 
build at home from stan- 
dard parts. 
A MODEL FOR EACH 
FREQUENCY. State sta- 
tion required. 
Brilliant high definition 
black and white picture. 
Superb reproduction. 
Uses 9in. or 12in. Cathode 
Ray Tube. Table or Console 
Model, 
Incorporates all the latest 
developments. 

Television for the home 
constructor at its finest. 
Send to -day for the CON- 
STRUCTION ENVELOPE. 
32 -page booklet crammed with 
top -rate information and all 
the necessary data, also 8 full - 
size working drawings and 
stage by stage wiring instruc- 
tions. 
Alexandra Palace, Sutton 
Coldfield, Holme Moss, Kirk 
o'Shotts, Wenvoe, Pontop 
Pike, Belfast. State model 
required. PRICE 7/6` per 

Post free copy. 

C.R.T. MASKS. Brand new. 
LATEST ASPECT 

RATIO 
loin. 7/6 
12in. 15/- 
12in. flat face 15/- 
14in. rectangular 21/- 
16in. Double -D 31/6 
17in. rectangular 25/- 

Rear neck protectors for c.r 
tubes. Price 2/6 each. 

SOILED. NEW ASPECT 
RATIO 

9in. sorbo 5/- 
12in. 7/6 
12in. with fitted armour 
plate glass 11/6 

DARK SCREEN FIL- 
TERS (LATEST TINT) 

121in. x 141ín. For 16 
and 17in. c.r. tubes .... 25/- 
11in. x 131in. For 9, 
10 and 12in. c.r. tubes.. 15/11 

PORTABLE TAPE RECORDERS 
Brand New - Unused - Complete. Fully assembled and wired. 

Ready to operate. 

* 

* 
* 

Attractive carrying * Weight only 31 lbs. 
case. * A.C. Mains 200 -250 
Twin track recording. volts. 
Instant playback. * Fast rewind. 
Size of case : 17 x 12 x 

n. 
* Record level indi- 

Total playing time of cator. 
66 minutes. * Complete. Ready to 
6 Valves. switch on. 

Write for full illustrated details and circuit diagrams. 
LASKY'S £34.19 6 Carriage 
PRICE 15/- extra. 

ARMOUR 
PLATE GLASS 

15in. Actual size 
18fin.x 19Iin.x fin. 7/11 

12in. Actual size 
13in, x 101in. X }in. 4/- 

9in. Actual size 9in. 
x Bin. x kin. 3/- 

LATEST 12in. 
PLASTIC MASK 
Incorporates gold finish tube 
escutcheon and dark 
screen filter. Over -, 
all dimensions : 

131in. wide, 101in. 
high. 
17/6. Post 2/6 

extra. 

BRAND NEW 12in. 
MASKS. LATEST 
ASPECT RATIO. 
Round face, with fitted 
dark screen filter. Dust- 
proof. SPECIAL 
OFFER 29/11. COM- 
PLETE. POST 
FREE. 

Co -Axial Cable. 70-80 ohms 
impedance. 
Single core, 9/- doz. yards. 
Twin core, 12/- doz. yards. 
Twin feeder, 6/- doz. yards. 
Co -Axial Connectors. For 
standard }in. cable, 1/11. 
PERSPEX. 13} x 101 x #in. 
Neutral shade, slightly marked. 
5/11 per piece. 
JUST ARRIVED. 15in. C.R.T. 
MASKS. New aspect ratio. 
Unused. Overall size : 17in, wide, 
13in. high. 17/6. Post 2/- extra. 

T.C.C. VISCONOL HIGH 
VOLTAGE CONDENSERS 
(Cathodray). 
.001 mfd. 15 kV 10 
,001 mfd. 25 kV 18'- 
,0005 mfd. 25 kV . 

0005 mfd. 12.5 kV 10 /- 
Plastic case, single bolt fixing. 
Other high voltage conden- 
sers. 
.1 mfd. 7 kV 15/- 
0.04 mfd. 12.5 kV 7/6 
.001 mfd. 12.5 kV 7!6 

MICROPHONES, 
CRYSTAL 

Rothermel, 59/6. 
Acos No. 1, £6/6/ -. 
Acos No. 2, complete with 
stand, £6/6/ -. 

+ Lustraphone. Moving coil. 
Stand type. £5/12/6. 

Lustraphone. Moving Coil. 
Hand type, £5/5/ -. 

The recording ampli- 
fier can be purchased 
separately. Price 
£S/19/6, complete with 
valves. Carriage 10 /- 
extra. 

MAGNETIC 
RECORDING TAPE 

Scotch Boy. 1,200ft. Reels, 
35/ -. 600ft. Reels, 21/ -. 

RADIO 
ow Road) Ltd., 
DDINGTON, LONDON, W.9 
Hospital 
485/487 Harrow Road, Paddington, London, W.10. 
1979 and 7214. All Departments. 

TERMS : Pro Forma, Cash with order, or C.O.D. on post 
items only. Postage and package on orders value £1 -1/- extra. 
£5 -2 ¡ -- extra, £10 -3/6 extra. Over £10 carriage free. All 

goods fully insured in transit. 

DE LUXE 
TELEVISION 
CABINETS 

For 12in. cathode ray tubes. 
Beautiful figured medium 
walnut finish, with high 
polish. Fitted with shelf for 
receiver, glass speaker baffle 
and fret, and castors for easy 
movement. Undrilled. 
Suitable for use with the 
Viewmaster. "Practical 
Television," `Practical 
Wireless," and " Wireless 
World " televisors. 
LASKY'S 
PRICE £8.10.0 

Carriage 12/6 extra. 

Outside dimensions of cabinet 
171in. x 161in. x32in. Why not 
convert your table receiver 
to a console ? Adaptor frames 
for fitting 9in. or 10in. C.R. 
tubes available if required. 
This cabinet can also be supplied 
cut out for a 16in. C.R. tube. 
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CRYSTAL DIODES. Germanium Vacuum 
sealed glass type with wire ends, 2/8 each or 
30/- per dozen. 
ELECTROLYTIC CONDENSERS. 32 -32 mfd. 
350 v., 3/3 each or 36,!- per doz. 

WHANDA WIRE AND CABLE STRIPPERS, 
to take all size flexes and cables up to din. diameter, 
with 3 alternative heads and triple screw adjust- 
ment. These are brand new and boxed, and the 
original price was 15/- each. Our Price 4,3 
each or 48/- per doz. 
CARBON RESISTORS. 1 -1 watt, 3d. each. 
Virtually all standard values in stock. Nearest 
value supplied, unless otherwise stated. Special 
quantity prices, LI per 100, 68 per 1,000 of any 
one value. 
SILVER MICA OR CERAMIC CONDEN- 
SERS (pFs). 2, 4, 5, 10, 15, 20, 22, 25, 30, 33, 
47, 50, 75, 100, 160, 200, 220, 300, 330, 470, 500 
1,000, 2,000, 4,000, 4,500, 4,700. All at 5d. 
each, or 4/- per doz. 
WAX TUBULAR CONDENSERS. .I mfd. 
350 v..01 mfd. 450 v., 4d. each or 3'- per doz. 
SILVER MICA CONDENSERS. .01 mfd' 
500 v., 6d. each or 5/- per doz. 
EHT CONDENSERS. .001 mfd., 5kV. A.C. 
Test, 1/6 each or 15 /- per doz. .02 mfd., 5kV, 
D.C. working, 116 each or 15/- per doz. 
SPEAKER FRET. Expanded Metal, finished Silver 
6x6, 1/3;9x9,2/6; 12x 12, 3/9; 18 x 18,8/6. 
SPEAKER FRET. Expanded metal, finished gold 
6 x 6, 1/6; 12 x 12, 4/ -. 
SPEAKER FABRIC. Fawn or brown, 12 x 12, 
2/ -; 18 x 18, 4/6. 
HEADPHONES. 4,000 ohms, per pair, III-. 
METAL RECTIFIERS. RMI, 125 v. @ 80 mA, 
3/11. RM2, .125 v. (t 100 mA, 4'3. I4D/972, 
250 v. @ 25 mA, 6/6. 12 v. } A., 6/ -. 6 v. I A., 
4/6. 12v. 2 A., 12/6. 12v. 21 A., 16/6. 12v. 4 A., 21/ - 

WIRELESS WORLD 

FLEX CONNECTORS. 2} x }in., for 250 V., 
1/- complete. 
TWO GANG TUNING CONDENSERS. 
0.0005 mfd., with fixing feet. Price 7/9 each. 

THYRATRONS. Type NGTI (CVI141), 4 
volt heater. Price 6/6 each. 

TRIMMERS. 50 + 50 pF, 100 -1- 100 pF, 100 -I- 
500 pF, 500 + 500 pF, ceramic mita, 9d. each; 
250 pF, 1,000 pF, 9d. each; 50 pF, 75 pF, airspaced 
pre -set, 1/3 each; 75 pF, air -spaced, 2in. spindle, 
2/- each. 

SWITCH SOCKETS. Flush mounting 250 volt, 
3 pin, 5 amp., bakelite. Price 3/6. 
LINE CORD. 3-way, 0.3 amp., 60 ohms per 
foot, 1/9 per yard. 
ELECTROLYTIC CONDENSERS. 32 mfd., 
450 volts, 250 mA ripple, can., 4/6; 8 mfd., 450 v., 
I'9; 8 + 8 mfd., 450 v., 3/3; 8 + 16 mfd., 450 v., 
4/ -; 8 + 32 mfd., 450 v., 4/6; 16 + 16 mfd., 
450 v., 5/ -; 32 + 32 mfd., 350 v., 3/6; 25 mfd., 
25 v., 1/9; 50 mfd., 12 v., 1/9. 

MAINS DROPPERS. Standard 0.2 and 0.3 
amp. Price 3/9 each. 

AERIAL AND OSCILLATOR COILS. For 
medium and short waves. Price 5/- per set of 4 
coils. 
HEATER TRANSFORMERS. 230 v. input, 
6.3 v., 1.5 amp, output, 5/6 each. 
MOULDED BAKELITE ESCUTCHEONS. 

x 2//in. with opening 61jin. x l +in., 1/- each. 
GENERAL PURPOSE TRIODES. Type 7193, 
6.3 v. heater. Similar to 615G. Price 2/6 each. 
ROTARY TOGGLE SWITCHES. 4 -pole 
bunching. Price 1/6 each. 

APIUL, 1953 

NEON LAMPS. 85 volt striking, S.B.C. 
centre contact base. Price 2/6. 

SLEEVING. Approx. 2 mm. Price 1'6 per doz. 
yard lengths. 

CARTRIDGE FUSES. All usual values in 
l +in., 5d. each. Other sizes 6d. each. 

SWITCHBOARD METERS. 61in. scale, 
0 -5 v. A.C. /D.C. full scale. Price 30, -. 

HIGH FREQUENCY PENTODES. Type 
6SH7, high slope, octal based. 6.3 v. heaters. 
Price 6/ -. 

GROUP BOARDS. Paxolin Tin. x 2in., 45 
contacts. Price 1!3. 

GARLAND TAPE RECORDER OSCIL- 
LATOR UNITS. With valve, for use with 
high impedance heads only. Price 35 - -. 

TAPE RECORDER OSCILLATOR COILS. 
6.3 mH, 45 kc /s, for high impedance heads only. 
Price 6/9 each. 

TELEVISION MAGNIFYING LENSES. 6in. 
clear, 19/6; 9in. clear or filter, 50 -; 12in., clear or 
filter, 70/ -. Please state which and add 5/- for 
carriage and packing. 

DIAL BULBS. 6 -8 v. 0.3 amp., M.E.S. fitting. 
Price 3 for 1/9. 

BELLING AND LEE 
PLUGS AND SOCKETS. 
5 way, 2/ -, 7 way, 2/3 complete. 
JONES PLUGS AND 
SOCKETS. 6 way, 1/9; 8 way 
2,'- complete. 

E.H.T. PLUGS AND SOCKETS. I;- complete 
PYE } COAXIAL PLUGS AND SOCKETS. 
1/- per pair, complete. 
4 -WAY MOULDED PLUGS A ND SOCKETS 
2/6 per pair. 
ZINC PLATED CHASSIS. 134 x 6 x 21in. 
drilled for five valves, 2/6. 
DUMMY AERIAL LOADS. Tapped at 20, 
10 and 5 ohms, 100 watts. British 5 -pin base. 
Callers only, 1/6 each. 

EPICYCLIC DRIVES. Reduction 5: I. Price 
1/3 each. With 14in. drum, price 1 / -. 

METAL CUTTING SHEARS. With one 
inch blades. Price l'3 per pair. 
PLASTIC SPEAKER CABINETS. Louvred 
for 5in. speaker. Callers only. Price 10 -each. 
IMPULSE MOTORS. Double circuit control, 
two solenoids, less contacts. Price 2 - each. 
Ex- equipment. 
IGNITION SWITCHES. Low voltage, high 
current, in bakelite case. Price 9d. each. 

S.W. TUNING CONDENSERS. 160 pF, 
with fixing feet. Price 2/3 each. 

3 -GANG TUNING CONDENSERS. 75 + 
75 pF, split stator each section. Price 2/6. 

CATHODE -RAY TUBES. Type SCPI. 5in. 
green screen, electrostatic focussing and deflec- 
tion. Callers only. Price 22.6 each. 

PAXOLIN COIL FORMERS. 5 /16th in. 
diameter, 14in. long. Price 2/- per doz. 

I.F. TRANSFORMERS. Small size, 12/6 per 
pair; standard size 11 /- per pair. Both 465 kc /s. 
OUTPUT TRANSFORMERS. Standard pen- 
tode matching to 2 4 ohms. Price 4'6 each. 

L.F. CHOKES. 10 Henry, 70 mA. Price 4/9 
each. 

ENGRAVING TOOL. For 200 -240 v. A.C. 
mains. Suitable for use on metals or plastics. 
Price 10/- each. 

MAINS TRANSFORMERS. All at 19/6 each. 
MT I . 250 -0 -250 v., 80 mA, 0 -4 -5 v., 2 A.,0-4-6.3 v. 

3 A. 
MT2. 350 -0 -350 v., 80 mA, 0 -4 -5 v., 2 A., 0 -4 -6.3 v, 

3 A. 
MT3. 0 -30 v., tapped to give 3 v., 4 v., 5 e , 6 v, 

8 v., 9 v., 10 v., 12 v., 15 v., 18 v., 20 v. 
24 v., 30 v., all at2amp. 

MT4. 4 v., 4 amp.; 10 v. 4 amp.; 20 v. 3 amp., for 
battery chargers. 

MTS. Auto; 0 -10 -120 -200- 230 -250 v., at 100 watt. 
COAXIAL CABLE. Stranded centre con- 
ductor, }in. diameter, 80 ohms, 9d. per yard. 
P.O. TYPE 3 -WAY TELEPHONE PLUGS. 
Ex- equipment. Price 9d. each. 

CONDENSER CLIPS. Vertical mounting lin., 
4d.; 14in., 4 }d.; Horizontal mounting, I4in,, 
4d.; Double, ;in., clips, 4d. 
MINIATURE LIGHT WEIGHT RELAYS. 
270 ohm, 18 v. Single pole on -off. Ex- American 
equipment. Price 29 each. 

COMMERCIAL POTENTIOMETERS. All 
usual values. Less switch, 2/3; with single pole 
switch, 3'6; with double pole switch, 4/ -. 

VALVE HOLDERS. B3G, pax, 4d.; Do., with 
spring retainers, 1/ -; B5, pax, 4d.; B5, bakelite, 
6d.;135, baseboard, 6d. ; B7, pax, 6d.; B7, amphenol 
l' -; B7G, amphenol, 6d.; Int. Octal, amphenol, 
6d.; B8A, amphenol, 9d.; BBG ( loctal), amphenol, 
6d.; B9, pax, 6d.; B9A, pax, 9d.; B9G, pax, 6d.; 
B9G, ceramic or siliconised polystyrene 6d.; 
BI2A, pax, 9d.; UX4, pax, 6d.; UX4, =phenol, 
9d.; UX5, pax, 6d.; 1./X5, amphenol, 9d.; UX5, 
ceramic, 1; -; UX6, pax, 4d.; UX7, pax, 4d.; UX7, 
medium (for 1625, RK34, etc.) oeramle, IJ -. 

PAPER CONDENSERS. Ex- equipment. 0.01 
mfd., 500 v., 6d.; 0.01 mfd., 750 v., 6d.; 0.25 mfd., 
500 v., 6d.; I mfd. 400 v., 6d.; I mfd. 500 v., 9d.; 
I mfd. 600v., 1 / -; I mfd. 800v., 1/3; I mfd. 1,500 v., 
1 / -; 3 mfd. 750 v., 1/9; 10 mfd. 450 v., 3/6. 

OIL FILLED CONDENSERS. Ex- equipment 
I mfd. 600 v., 3/ -; I mfd. 1,500 v., 2/9. 

AERIAL FILTER UNIT. No. 112. 10P/13089 
2/- each. 

ALADDIN fin. COIL FORMERS. Ex- Govt., 
wound. 2/- per doz. 

ADMIRALTY TRANSFORMERS. 36 vA. 
500 /1,000 c. Pri.0 -80 -180 v. Sec. 0- 900 -2,400 v. 
Can be used in reverse on 50 c., 3/9. 

MINIATURE MUMETAL TRANS- 
FORMERS. Auto- wound, giving approx. 2/1 
ratio. Ideal rewind as head lift transformer, or 
lams can be used for recording heads. 2/6 each. 

DIMMER SWITCHES. 5C/725. Wire -wound, 
approx. 300 ohms, with off position. 1/3 each. 

ELECTRON COPPER AERIALS. 50fc., 2/ -; 
I OOft., 3/9. 

DECALS. 500 {in. high white transfer letters 
and words for marking electronic equipment. 
Price 4/9 per book. The new Decals book for the 
amateur now available. 29 words per page, 4 
pages radio and audio, 4 pages T/V and Scope, 
2 pages misc. incl. Tx. and Tape Recording. 3/6 
per book. 

METERS. 2in. square M /C. 0 -300 v., with 
separate resistor, thus usable as 0 -5 mA meter. 
8/6. 

ALL GOODS NEW AND UNUSED (except where 
otherwise stated). ITEMS (C) REQUIRE 
CRATING FOR SAFE DESPATCH. CRATES 
ARE NOT CHARGED PROVIDED YOU 
UNDERTAKE TO RETURN CARRIAGE 
PAID TO US. 

PLEASE ADD POST OR CARRIAGE ON 
ALL ITEMS. KINDLY PRINT NAME 
AND ADDRESS. POST ORDERS TO OUR 
DEPTFORD ADDRESS. EARLY CLOSING 
THURSDAY, OPEN ALL DAY SATURDAY. 
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THE LATEST LANE TAPE TABLE 
Incorporating three heavy duty Lane motors; 
fast rewind and wind -on without tape handling ; 

automatic braking ; high impedance half -track 
heads ; hub locking device. Tape speed 7 }in. 
per second. Price L17 /10 / -. Carriage 10/ -. 
" MOTEK " K3 TAPE UNIT. A high imped- 
dance Tape Unit embodying 3 motor drive unit 
with high impedance Record- Playback and erase 
heads. Electronic braking system, push button 
controls, rewind and fast forward Wind without 
tape handling. 7 }in. per second, twin track 
thus giving approx. one hour playing time with 
7in. spool. Standard size unit : 16 }in. x 114in. x 
4 }in. Price 16 gns. plus I0 /- carriage. 

HIGH QUALITY LOUDSPEAKERS 

GOODMANS Audiom 60, 12ín., L11 /S / -. 

G OODMANS Axiom 150 Mk. II, 12in., 014/3/4. 

WHARFEDALE Bronze 1Oin., L5 1014. 

WHARFEDALE Golden 
101n., L8 /61-. 

WHARFEDALE Golden 
IOin. CSB, 

ir 

WIRELESS WORI.D 

CERAMIC SWITCHES. Single pole, eight - 
way, 3/6 each. 

HIGH CAPACITY PRECISION MICACON- 
DENSERS. We have still afew thousand of these 
left, but as we can no longer offer our original 
comprehensive range, we are clearing the balance, 
in the values shown hereunder, at 1/- each, or 
9/- per dozen. Accuracy in all cases is plus or 
minus point five (0.5) per cent. Ruby mica and 
copper foil or silver. (a) 0.017970µF, (b1) 
0.027400µF, (d) 0.040710µF, (e) 0.055820µF, 
(g) 0.0874601.F, (h) 0.108435µF, (i) 0.123750µF. 

MULTI -PURPOSE TOOL. Bends, shears, 
punches and threads sheet -strip and rod. For all 
the little workshop jobs that waste your time. 
Complete with jig, gauge and protractor, enabling 
repetition work to be carried out with pre- 
cision. 17/6. 
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FULLERPHONE KNOBS. Black flanged 
type for fin. spindle, engraved 0 -8. Special price, 
2/- per dozen. 
BRIMISTORS. Non -linear resistors to protect 
valves from current surges : CZ I, 0.3A, 3/6; 
CZ2, 0.3A, 2/6 ; CZ3, 0.2A, 1/6; CZ4, 1.25 A, 
5'- ; CZ6, 0.45A, 3/6. 
MOULDED BROWN BAKELITE 
CABINETS. Suitable for fitting Decca 3 -speed 
gram, motor, amplifier or loudspeaker. Outside 
dimensions (closed) 15 1in. x 10in. x 5 }in. ; thick- 
ness of wall, 1116m. Price, 22/6, to callers only. 
METAL RECTIFIER. Rated output 280 volt 
at 80 mA., 8,6 each. 

UNDRILLED CHASSIS. In 20 s.w.g., bright 
mind steel : Four -sided size 13in. x 7in. x 2l4in., 
5/. each ; two -sided with two straps, 12in. x 
4in. x 2 }in., price 3/- each. Two -sided with two 
straps, size 6 x 5 x 2in., price 2/- each. Add one - 
third to above prices if chassis required in alu- 
minium. 

BOOKS FOR RADIO ENGINEERS 
Mullard Valve and Service Reference Manual 5/- 
Mullard Amateurs Guide to Valve Selection 1/6 
Osram Valve Manual, Part I 5/- 
Brimar Radio Valve and Teletube Manual 5/- 
Wireless World Radio Valve Data, 3rd 

edition 3/6 
Radio Valve Guide. By W. J. May 5/- 
The Williamson Amplifier Manual, latest 

edition 3/6 
Wireless World High Quality Amplifier 

Manual 2/6 
T.V. Fault Finding 5/- 
Television Faults 5/- 
Television Explained (Miller) 5/- 
Viewmaster Envelope (state transmitter for 

which required) 7/6 
Tele -King Envelope 6/- 
The Oscilloscope Book 5/- 
Magnetic Recording (Quartermaine) 4/6 

(Add 3d. to price in all cases for postage.) 

TYANA SOLDERING IRONS. Lightweight, 
40 watt irons with easily interchangeable elements 
and 3 /l6in. diameter bits. Voltage ranges, 
100 /110 v., 200/220 v. and 230/250 v. Price 16/9. 
"The iron that makes soldering a pleasure." 

WIRE WOUND RESISTORS. Open, cement 
coated or vitreous enamelled. 4 watt, 50, 90, 
I k. Price 1/- each. 6 watt, 30. 145, 270 10 k., 
15 k. Price 1/6 each. 10 -15 watt, 5, 90, 100, 
120, 170, 175, 200, 400, 700, 950, I k., 3.5 k., 
4.5 k., 4.7 k., 1 1 k., 15 k., 25 k., 1/9 each. I5 watt, 
650 ohm. Price 2/ -. 

HEAVY DUTY MAINS TRANSFORMERS 
137: Heavy -duty shrouded ; 250 -0 -250 v. 

120 mA., 6.3 v.7 a., 5 v. 5 a., 37,'6. 

190: Heavy -duty shrouded ; 350 -0 -350 v. 
120 mA., 6.3 v. 5 a. C.T., 5 v. 5 a., 39/6. 

1LA) JED 

T.R.F. COILS. Medium and 
long wave, aerial and H.F., 6/- per 
pair ; with reaction winding, 
6/9 per pair. 

POTENTIOMETERS 
Ex -Govt. or Manufacturers Surplus. 

Watt- Spindle 
Value Track age length Price 

33 Carbon I lin. 1/9 
50 W/W 5 Preset 2/3 
500 W/W 5 !fin. 3/9 
2.2k W/W 5 Sin. 3/9 
3k C /Trop 2 fin. 1/6 
3k W/W 5 Preset 2/3 
5k ,. 2 lin. 2/6 
8k 5 fin. 2/3 
10k C /Trop 2 }in. 1/9 
10k Carbon I Preset 9d. 
10.4k W/W 5 fin. á/- 
20k 3 Preset 1/9 
20k 5 lin. á/- 
20k C /Trop 2 4in. 1/3 
25k W/W 5 fin. á/- 
25k C /Mini f Preset 9d. 
50k W/W* 3 }in. 2/6 
50k C /Mini f fin. 9d. 
100k } 4in. 9d. 
200k Carbon I }in. 1/3 

All new and unused. Spindle diam. }in, in 
all cases. are earthed slider. 

TOROIDAL CERAMIC POTENTIO- 
METERS. 260 S2 50 w., 6/6. 171c. 100 watt, 8/6. 

VARLEY MAINS TRANSFORMERS. Primary 
10 -0- 200 -220 -240 volts. Secondary 300 -0 -300 volt 
at 150 mA., 5 volt at 3 amps., 6.3 volt at 4 amps., 
6.3 volt at I amp. Open type construction. 
Price 45/ -. 
ENGRAVED KNOBS. !fin. diameter, fluted 
in Walnut or Ivory, with the following markings : 
Volume, Vol -On -Off, Treble, Bass, Tone, Tuning, 
Wavechange, S- M -L -On -Off, Brilliance, Brilliance - 
On -Off, Contrast, Focus, RI- R2 -PB. Price 1/6 
each. Plain knobs to match, 1/3 each. 

RECTANGULAR KNOBS. Size I }in. x }in., 
with gold indicating spot ; to fit standard }in. 
spindles. Price 9d. each. 

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E. 8 
Telephone: TIDEWAY 44123 

5 OBELISK PARADE, LEWISHAM, S.E.13 
Telephone: LEE GREEN 4038 -.i 

AMPLION TESTMETER. 10 ranges A.C. and 
D.C. up to 500 v. Resistance up to 200,000 ohms, 
1,800 ohms per volt A.C. and D.C. Price L5. 
HIGH WATTAGE WIRE WOUND RESIS- 
TORS. Capped end type, porcelain covered, at 
the following prices : 20 watt, I/- ; 40 watt, 
1;3 ; 80 watt, 1/6 ; 100 watt, 1/9 ; 200 watt, 
2.6 ; 3 ohm, semi -variable, 20 watt ; 4 ohm, 
40 watt : 13.852 +1.352 =8.352 ohm, 40 watt ; 
80 ohm, 40 watt ; 350 ohm, 40 watt ; 430 ohm, 
200 watt ; 5 k, 40 watt ; 7.5 k, 40 watt ; 

12 k + 2 k, 80 watt ; 20 k, 80 watt; 50 k. 100 watt ; 

75 k, 40 watt ; 100 k, 200 watt. Packing and 
carriage extra on all of these resistors. 
TWIN SCREENED CABLE. Suitable for 
carrying currents of up to 5 Amps. Cotton 
covered, 9d. per yard. Ditto uncovered, Bd. 
per yard. 
RUBBER TUBING. External diameter, 0.25in, 
internal diameter, 0.lin. Price 2d. per yard. 
WALNUT VENEERED CABINETS. Size 
12in. x 7in. x Shin. Suitable for housing a T.R.F. 
receiver or inter -corn. Complete with back, 
chassis, dial and clips. Price, to callers only, 22/6. 
LARGE DIAMETER SLEEV I NG. Transparent 
plastic, fin. diameter, 6d. per yard length. 
LITZ WOUND INDUCTORS. 199 micro 
Henry, wound on Aladdin ¡in. coil former (no 
iron dust core). Price, 2/6 per half- dozen. 
ELECTRO- MAGNETIC CONTACTORS. 
Energised at 9- 14 volt, }Amp; maximum switched. 
current 40 Amps. In bakelite case. Price 2/9. 
PAXOLIN PANELS. 3fin. x 'fin. x 3/32/n., 
1/- per doz., 5/. per 100. 2f-in. x tin. x 1 /16ín., 
1/3 per doz., 6/- per 100. Many thousands avail- 
able. 
CONNECTION BLOCKS. Moulded plastic, 
with brass inserts. 3 -way, 10d. ; 4 -way, I / -. 
WESTECTORS : Type W6 half -wave, 9d. 
each ; Type WMX220I full -wave, 1/ -each. 

STOP PRESS 
WE HAVE BEEN APPOINTED SOLE 
DISTRIBUTORS FOR GREAT BRITAIN 
FOR THE " BRENETTE " RANGE OF 
CELL MICROPHONES, WHICH WILL 
SETA NEW STANDARD IN QUALITY 
AND VALUE. THE FIRST OF THESE, 
WHICH WE ARE INTRODUCING 
THIS MONTH, IS THE BRENETTE 
9ND. BALL MICROPHONE. THE 
PRICE OF THIS ITEM, COMPLETE 
WITH FLEXIBLE DESK STAND EN- 
ABLING MICROPHONE TO BE USED 
DIRECTIONALLY OR OMNIDIREC- 
TIONALLY, IS L2 15s. TRADE EN- 
QUIRIES ARE INVITED. 

O CHAR /NG CROSS (S,p) 

^LONDON BRIDGE 
ówlns. 

NEW CROSS 

0 DEPTFORD BRANCH 

/0 miss. 

LEWISHAM BRANCH r 
OO LEWISHAM ./N. 
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ELECTRIC TRAIN CONTROL UNIT 
Provides 4, 6, 8,10 or 12 volte 1 amp., and has provision 
for forward and reverse motion. Complete in metal box. Size 51ín. x 5 5in. x 41in. 49/8. 
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BUILD A PROFESSIONAL 
RADIO OR AMPLIFIER 
AT LIESS THAN HALF 

TODAY'S PRICE 

t/vu'ie SURE to qet it at 

A MIDGET 4- STATION 
"PRE -SET" RECEIVER 
A complete Kit to build a 
4- station " Pre -set" Superhet 
Receiver or A.C. mains 
operation. 
The set is designed to receive 
any three stations on medium 
waveband and one on long 
wave, each station being 
received by the turn of a 
rotary switch -no tuning 
being necessary. It is of 

midgets ize, being 8 }in. x 4iin.x 7in. 
high, and has the performance of a far more 
expensive ready -made set, but can be built 

or half the price. This Receiver, as illustrated, can be 
completely loll for approx. 49/9 ,,- Thecompleteaseembly 

ns to re 1m , ivoventla,out.:,ud component prieelist. are available fort /9 
A MAINS OR BATTERY PORTABLE KIT 

A Midget 4 -valve Superhet Portable 
Set covering medium and long wave- 
bands. 
Designed to operate on A.C. mains 900/240 volts, or by an " Alldry" battery. The set Is so designed that the mains section supplied as a separate unit which may be added at any time. The Kit therefore can be supplied (a) oc an " Alldry " Battery 

Superhet Personal Set which can then 
be accommodated in the attache case asiilustrated (size 94in. x 41In. x 

7in.), this is attractively finished 
in lizard, maroon, dark green or 
blue reafne, or (b) as a combined 
Mains,Battery Superhet Pcrtable 
Receiver, for which a polished 
wood cabinet is available to 
accommodate both Mains Unit 
and Batteries together. 
Circuit incorporates delayedA. V.C. 

and pre- selective Audio Feedback. 
Kit is complete in every detail and 

includes ready -wound frame aerials, fully 
aligned I.F. transit,. and drilled chassis, etc. 

Overall size of assembled chassis 8in. x 4in. x 2 }in. 
This receiver, as £iiustral. d. can be completely built for approx. £10 (Plus Mains 
Unit if required). Send 19 for the fully descriptive Assembly Book which includes 
Practical Layouts and complete price list of Components. 

TWO BATTERY PORTABLES 
(a) THE ' MINI TWO- THREE" 

An " Alldry" Battery Portable of midget size, 61in. x 
411n.'x S}in.,deeigned to cover medium waveband 190 -559 
metres, with me of short trailer aerial. 
The simple design of this 1leceiveris so ar ranged that ither 
a 3 -valve set or a 2 -valve (afterwards easily converted to 
the 3- valve) can be made. 
Consists of a T.RF. cirait using a regenerative detector 
with H.F. stage and a high gain ouput pentode. Valve 
line up IT4- 1T4 -13L94. 
The 2 -valve set can be completely built for £41316 (less 
cane), and the 3 -calve for £5131- (less case). Each price 
includes valvea,speakerand drilled chassis. 
Send 1/9 for the assembly instructions; they include 
simple and complete practical component layouts and dia- 
grams, which enable the most inexperienced construe - 

torto successfully buildeither 
.set. All components are 
available for separate sale. 
n price list being supplied 
with assembly instructions. 

(i) THE s' MINI- FOUR" 
A 4 -valve Battery Superhet Receiver designed to receive 
4 pre-set station three on medium waveband and one on 
long wave to suit local conditions. Each station is obtained 
on the set by the turn of a rotary switch. No tuning is 
necessary. 
It is of midget size, being only 411n. x 65in. x 411n. when 
completely builtond is very easily assembled from diagrams 
supplied. 
Cost of all components to build this set. in accordance with 
the design, )tcludifig a drilled and cut chassis and panel and 
new valves, in £9110/- for lee. valves for £617161. Attrac- 
tive carrying case finished In blue leatherette. 16/9- Com- 
pleteconstructional data with a blue print, which skews the 
practical component layout and wiring diagram, together 
with an :nd,vidual component price list, is available 
separately, 1 /8. Our battery eliminator; ( illustrated above) 
available In kit form are suitable for nee with this set. 

The 
"Wireless 
World" 
3 -Valve 

Set 

A Midget 3- 
valve T.R.F. 
Receiver for 
operation on 
A.C. mains, covering 

long and medium wavebands. 
We are able to supply all 
of the components to build 
this set, as designed and 
specified In the Feb. 1950 issue, including 
the drilled chassie. Valves and moving coil 
speaker, etc., at the following prices: -To construct 
complete chassis, less dial and drive assembly, £5151 -. Ditto 
including dial and drive assembly, £6. To construct the complete set, including dial 
and drive assembly and cabinet, £713/6. Overallsize of cabinet is 71in. x alla, x Min. A reprint of the designer's article, giving circuit and assembly Instructions 
(this is available separately for No together with a practical component layout is 
Included with each of above assemblies. 

"PERSONAL SET" BATTERY ELIMINATOR 
A complete Kit of parts to build Midget 
" Alldry" Battery Eliminator, giving 
approx. 69 volts and 1.4 volts. 
This eliminator is for use on A.O. 
mains and Is suitable for any 
4 -valve Superbet Receiver 
requiring H.T. and L.T. 
voltage as above, or 
approx. to 69 volts. 
The Kit is quite easily and 
quickly assembled and is 
housed in a light aluminium case size 41)u. x 1110. x 311n. Price of complete Kit with 
easy -to- follow assembly instructions, 4216. 
In addition we can offer a similar COMPLETE KIT to provide approx. 90 volts and 
1.4 volts. Size of assembled unit 7in. x 2¢in. x 1 lin. Price 47/6. 

THE "MINI-TWIN" 1 -VALVE BATTERY SET 
A design of a simple 1 -valve 2 -stage Battery Receiver, giving excellent results on 

medium and long wavebands and having exceptionally low 
battery consumption. 

Drilled chassie and practical diagrams make it the 
ideal set for the beginner to build. 

The complete chassie, Includ- 
ing valve, can be built for 
3716, the attractive plastic 
case is 9/6, and suitable 
headphones 1419. 
The complete assembly in- 
structions, layouts and a 
component price list, are 
available for 1/6. 
This Receiver also performs 
excellently, without modifica 
tion, ea a tuning unit, and in addition, with simple modifications for which a complete diagram is provided makes a first -class pre- amplifier for pick -up or microphone. 

THE FAMOUS "SHAFTESBURY" 
RIBBON MIKE 

Incorporating internal line transformer having trans- 
formation ratio from ribbon impedance up to 500 -600 
ohms ... reduced from 10 gee. to £6. A special line 
to grid, 500 -600 ohms transformer also available for 
251 -. 

DENCO I.F. LINER 
For accurately giving 465 Kc. and 1.6 Mc.I.E. channels 
and associate circuits. Battery operated, small and 
completely self- contained, 59/6 (Plus battery 2/2) 

THE "WIRELESS WORLD" 
MIDGET A.C. MAINS 
2 -VALVE RECEIVER 

We can supply all the components to build this set, 
including valves and moving coil speaker, for £31101 - Including designers' complete building instructions 
(these are available separately for 9d.). 

THE VIEWMASTER TELEVISOR 
We have had very considerable experience in assisting 
customers to build this T/V and can supply a SPECI- 
FIED COMPONENTS EX- STOCK. The assembly 
instructions showing practical layoutsand price list are 
available for 7/6 for London, Sutton Goldfield, Holme 
Moss, Kirk- o'- Shottsand Wenvoe. Completetelevisfon 
price list is contained in our general STOCK LIST 
at 9d.,including Haynes,etc.,components. 

THE DENCO ULTRA MIDGET 
SUPERHET COIL TURRETS WITH A 

ROTARY TURRET ACTION 
Type CTS c i=ts of a four station "pre -set' unit frmn 
which any three stations on medium waveband and one on 
long wave can be received by a turn of the turret switch. 
Price 42/10. 
Type CT10. is a 3 waveband coil pack incorporating a fourth. 
switch position for 'Gram. Complete coverage ls,long wave- 
band 700 -2,000 metres, medium waveband 190 -570 and 
short wave 15 -50 metres. Price £2 /12 1-. 
A complete receivercircultand all necessary data isi ncluded 
with each turret. These can be supplied separately for 6d. 

COMPLETE BATTERY CHARGER KIT 
For charging either 2, 4, 6 or 12 volts at 1 amp. 
Complete in metal case, and incorporating a limiter resistor. Size 511n. x 551n. x 41in. Complete and ready for use, 39/8. 

m 
PICK -UPS 

e ," for standard records, £3 /11/5 ; interchangeable (0.P.19) headfor L.P.recorde, £2/3/4. Dessau ghtwelght" turnover head "type, for L.P. and 
Ostandard records, £3/19/2. 

oldring, Standard, lightweight Magnetic, 35/10. 
Coemoeord Aeon" G.P.30, turnover crystal type. 
For Standard or L.P. Records. £3/1115. 

BATTERY CHARGER KITS 
All kits incorporate metal rectifiers and are for use on 
A.C. mains 220 -250 volts. All kits include an easily 
followed wiring diagram. All prices includes. TAPPED 
RESISTOR and a five -position SELECTOR SWITCH 
to enable eh. charging rate to be varied. 
For 6 or 12 volt batteries at max. 1 amp., £1/18/9 
(excluding Resistor and Switch, £1/316). 
For 6 or 12 volt batteries at max. 15 amps., £2/4/- 
(excluding Resistor and Switch, £1/6191 
For 8 or 12 volt batteries at max. 21 amps., £2/14/6 
(excluding Resistor and Switch, £1/19/81. 
For 6 or 12 volt batteries at max. 4 amps., £3/2/6 
(excluding Resistor and Switch, £217'3). 

Send 9d. for our STOCK. LIST, 
it shows hundreds of RADIO AND 
TELEVISION COMPONENTS 
and many KITS OF PARTS for 
both Sets and Battery Chargers. 
When ordering please include 
approx. cost of Post and Packing. 
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TWO COMPLETELY ASSEMBLED "ALL- WAVE " 
SUPERH_T CHASSIS 
(a) MODEL B.3. A 5 -valve 3- waveband euperhet Receiver. 
(b) MODEL B. A 5 -valve 6- waveband (4 bandepread) Buperhet Receiver. 
Both Receivers are for operation on A.C. main 100/200 volts and 200/250 volts, and em- 
ploy the very latest miniature valves. They are designed to the most modern specification, 
great attention having been given to the quality of reproduction which gives excellent, 
clarity of speech and music on both gram and radio, making them the ideal replacement 
chaseieioe that" old Re, ll ucrarn. "etc. 

A GENUINE SPECIAL OFFER! 
PLESSEY 3 -SPEED AUTO CHANGE UNITS 

Brand New in maker's Cartons, complete with mounting instructions. 

£11 -19 -6 
(Normal price is C23 10, -) 

MODERNISE YOUR OLD RADIOGRAM FOR 

26110 
with the very latest equipment. We will supply the 
3 waveband chassis on the left with the Plessey auto 
changer on the right, complete with 10" speaker for 
C26 (E29.3.0 with the 6 waveband chassis). This is 

less than half the price of comparable commercial 
three speed auto radiograms. 

Brief specifications: Model B.3. -Valve lineup,6BEli, 
((BAO, 6AT6. 6BW6, 6X4- waveband coverage, short 16 -50. 

medimn 187-530, long 900 -2,000 metres. Controls: (1) volume with on /off ; (21 tuning 
(flywheel- type); (3) wavechange and gram ; (4) tone (3- position switch operative ou gram 
and radio). 
Negative feedback is employed overthe entire audioatages. Chaseiesize: 11 x 71 x 81in. 

high. Dialsloe: 9f in. x 41ín. Price,completeand READY FOR USE, excluding speaker 
£12112/ (Carr. and Pkg. 7/6 extra). 
Model B employs a similar valve line up as the B.3, but covers 6 wavebands. Short wave 
11 -16, 16 -25, 22 -33, 31-46 and 43 -120 metres, and medium wave 187 -550 metres. The 
first four short bands are bandepread. The controls employed are as used on the B.3 
model,but the tone controloperates a six -position switch. having three additionalpositions 
for varying bass and treble on gram reproduction. Negative feedback is employed over 
the entire audio stage. Size of chassis and dial is as given fur B.3. Price complete and 
READY FOR USE, excluding speaker, £15/15/-. Carriage, packing and insurance 7/6 
extra. 

fi 

These units will auto change on all three speeds, 7in., 1Oin, and 12in 

They play MIXED IOin. and 12ín. records. 

They have separate sapphires for L.P. and 76 r.p.m., which are moved 
into position by a simple switch. 

e Minimum baseboard size required 16 "x 12 } ", with height above 51,-" and 
height below baseboard 2k ". 

A bulk purchase enables us to offer these BRAND NEW UNITS at this 
exceptional price. 

Please add 7/6 pack -I 
ing, carriage and 
insurance. 

A Complete Kit of Parts to build a 

3 -4 WATT HIGH GAIN AMPLIFIER 
lur operation on 
A.C. or D.C. Maim, 
500+250 volts. 

This amplifier will give 7 watts output for the email i neat 
voltage of only 75 millivolts, and is therefore suitable for 
ne with any type of pick -up from the crystal type to the 
miniature 11/F Magnetic type. 
A tone control is incorporated and the quality produced is 

scellent. The overal loue of chassis is Ola. x5in. x 7in.and 
vaiveline up 25Y5 -bsH7 -25L6. 
Price of complete kit, including drilled chassie and valves, 
£4;219, plus Nain. P.M. (which fits on chassis), 161 -, or 
n.n. P.M., 18/9. 
Price of fully assembled chassis ready for use, QS /5 /- 
I Plue cost of speaker). 

pv of assembly Intructlone and componente price list 
lye [bible for 1 /3. 

!I AMPL FIERS I! 
TWO COMPLETE KITS OF PARTS 

A 6-8 watt QUALITY "PUSH -PULL" AMPLIFIER 
deaign<d Our A.C. mains 200 to 250 volts, incorporating a 
simple arrangement to enable either a magnetic -crystal 
or lightweight pick -up to be used, and Is suitable for use 
with Standard or long- playing recorde. Atone control i. 
incorporated, and the 10 -watt output transformer ie 

designed to match 2 to 15 ohm speakers. 
The overall size of the assembled chassis is IOin.x Bin.x 
711n. high, and full practical diagrams are supplied. Price 
including drilled chassis and valves, of complete kit. 
£6/1716. Price of assembled chassie, supplied ready for 
use. £811216. Full descriptive leaflets are available 
separately for 1/ -, 

A 12 -watt HIGH FIDELITY " PUSH -PULL " AMPLI- 
FIER designed for A.C. males 2011 to 2511 volte, employs 
6 valves plus rectifier, with negative feedback, and com- 
prises a main amplifier chassis and a remote controlled 
Preamplifier and Tone Control Unit, Incorporating four 
controls-bass, treble, main volume or mixing control, 
and a radio, gram, ruicrophone,eelector switch. Thfscontroi 
unit measures only 7 x 4 x 2in. The measured frequency 
range of the amplifier with this unit shows an excellent 
response from 14,1)00 cycles down to 20 cycles, the bass and 
treble controle allowing Independent control of gain a 

both ends of the frequency mage from zero to a gain of 50. 
It can be seen, therefore, that ample correction is provided 
to suit any type of pick -up with any type of recording. 
Input voltage for maximum output is 70 mV., 6.3 volts 
at 2 amp. and 30 mA H.T. is provided for tuning unit, 
etc. Price of complete kit, including drilled chassis and 
valves, £141 -; -. Complete specification and layout, 2/ -, 
w'e can also supply completely assembled and ready fur 
use at £171 -i -. 
THIS AMPLIFIER COMPARES WELL WITH THE 
WILLIAMSON AND SIMILAR DESIGNS AT A FRAC. 
TION OF THE COST, 

A 5 -VALVE "ALL-WAVE " SUPERHET RECEIVER 
For use on A.C. Mains 200 to 250 volts. 

This small attractive Receiver, embodying modern circuit 
technique, Is designed to cover Short, Medium and Loog 
wavebands, and Incorporates the following outstanding 
features: 

A euperhet circuit desigoed for high efficiency on all 
three wavebands. 

A 31in. P.M. Speaker accurately matched for good 
,ivallty reproduction. 

The latest range of new 6 -volt B.V.A. miniature valves. 
Built -in frame aerial with provision for external aerial 

for distant stations. 
A white plastic cabinet of very attractive appearance 

overall size 71íu. x 51ín. x 51in. 
THE RECEIVER AS ILLUSTRATED CAN BE 

BUILT FOR APPROX £101101-. 
Bend 2/6 for the fully descriptive stage by stage assembly 
and wiring diagrams, with which complote price details 
are given. 

A DUAL CHANNEL PRE -AMPLIFIER 
and TONE CONTROL UNIT 

This comprehensive PEE- A.11I'LIFIER and TONE CON- 
TROL UNIT provides a full control of bass and treble 
'.n conjunction with a mvrin Volume /Mixer Control. 

STERN RADIO Ltd. 
109 & 115, FLEET STREET, E.C.4 

Tel.: CENTRAL 5812 -3 -4 

It can be treed with any amplifier and with any polo -up. 
the range of frequency coutn.6 provided by the unit 

lfording ample compensation for all types of pick -up 
and all natures of recordings, i .e ., English, American and 
long playing, without recourse to pick -up correction. 
The extreme flexibility of the bass and treble controls is 
such that the level of bass and treble can be set to suit 
any conditions irrespective of the volume output of the 
amplifier. 
Response characteristic, are given in 12 -watt amplifier 
adv't 
The unit measures only 7ia. x 41n. x 2in., including sell - 

contained power supply, and can be accommodatedeither 
n or away from the main amplifier, i.e., on the front 

panel of a cabinet or any other position. Price ,including 
drilled chassie, valves (6ßN7 and 6T5), 13/16/9. Complete 
assembly data is available separately for 1 / -. Completely 
assembled and ready for use. £515 / -. 

H 
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UNIVERSAL ENGINEERING CO. 
Mail Order Dept. W.W. 

EARPHONES. New, 600 ohm., 9/6 pair. 
Post 1 / , 
SIGNALLING TORCHES. Red, White, 
Green. Fitted leather strap for fixing to belts, 
etc., 2/9. Battery lld. extra. Postage 6d. 
100FT. RUBBER COVERED AERIALS. 
Suitable also for connecting wire, 5/- each ; or 
2 for 9/ -. Post 1 / -. 
THROAT MIKE. New, unused, Mark 2, 
No. 2, 4/6 each. Post 9d. 
18 mm. SPARKING PLUGS. New, 3/- 
each ; or 4 for 10 / -. Post 9d. 
I.F.F. UNITS. Receiver Type R3121. Com- 
plete with valves, motor, etc., 35/- each. 
Carriage 10 / -. 
594 CONTROL UNITS. Partly stripped but 
full of useful equipment, including 4 V.R.91 
valves, 35/- each. Carriage 7/6. 
SPEAKERS. Brand new, 31in. Permanent 
Magnet, 12/6 each. Post 1 / -. 
RECORD CABINETS. Slightly soiled. 
Covered imitation leather. Hold 100 loin. or 
12in. records. Complete with index cards, 
£2/5/- each. Carriage 5/ -. 
ONE POUND REELS FRY'S 40/60 
SOLDER, 7/6 per reel. Post 1 / -. 
TELEPHONE OPERATORS' HEAD AND 
BREAST SETS, 25/6 each. Post 1/6. 
TR9 SHORT -WAVE BATTERY SETS. 
6 valves, 15/- each. Carriage 5/ -. 

UNIVERSAL ENGINEERING CO. 
offers to Traders and Manufacturers:- 

5-core Circular Rubber Covered Cable, per 
100 yds., £3. 
6 -way Screened Telephone Cable, per 100 
yds., £6. 
5 -amp. 2 -pin Flat Flex Connectors, per gross, 

£5/5/ -. 
5 -amp. 2 -pin Flush Wall Sockets, 15/- dozen. 
Plunger Keys, sprung return, 24/- doz. 
Jack Sockets, 4162A, 1 c/o 1 make, 15/- doz. 
Lamp Jacks, complete with green or white tops, 
15/- doz. 

Special quotes for large quantities. 

Obtainable only from 

UNIVERSAL ENGINEERING CO. 
HAVELOCK WORKS, HAVELOCK PLACE, 

HARROW, MIDDX. 

SPECIALISTS IN THE MAKING UP 
OF 3,000 and 600 TYPE RELAYS TO 

YOUR OWN REQUIREMENTS. 

-COIL WINDING A SPECIALITY 

APRIL, 1953 

SIGNAL GENERATOR TYPE 10. 100 Kc /s -100 Mc /s 
Price £7 . 10 . 0 

The accuracy, reliability and comprehensive specification, are some of 
the reasons why the TYPE 10 has achieved such outstanding success. 

100 Kc /s to 100 Mc /s Modulated or unmodulated carrier Direct 
calibration Adjustable 400 c.p.s., AF signal Stable RF oscillator 
Large, easily read scale AC mains operation. 

New instruments now available include the HOMELAB CHECKTEST 
price 37/6d. and a range of accurately calibrated variable condensers, 
100pf , 500pf., and I000pf.. price 42/- each. 

Obtainable only direct from the manufacturers. Send for full technical 
details or call at address below. 

Overseas enquiries invited. 

HOMELAB INSTRUMENTS LTD., 
615 -617, HIGH ROAD, LEYTON, LONDON, E.IO 

Telephone: LEY 5651 

G2AK 
This nto,tt,t's 

G2AK Iltss,yaisss 
METERS. 21in. Flush mounting M.C. 100 m a., 12'6 each ; 2in. 
Flush M.C. 5 m /a., 7/6; 0.5 amp. thermo., 5 .; 4 amp. thermo., 5 /-. 
21in, thermo., 0 -2a, 7/6 ; 2 in. Flush 20 -0 20 amps. M.C., 5/-; 
0 -20 volts 7/6 ; 21in. Flush M.C. 0 -100 m /a., 12/6 ea. 
BULGIN INDICATOR LIGHTS. List Price 5/-. Our Price 3/6. 
CELESTION IOin. P.M. SPEAKERS, Few only, 27/6 each. TWIN RIBBON FEEDER. Heavy duty 300 ohm, Sd. per yd. 
Standard K25 300 ohm ribbon, 9d. per yd. Co -axial cable, lin. dia. 
50 ohm, 8d. per yd. 7ft. length }in. dia. Co -axial with Pye plug 
one end, 1/6, post free. All other Co -axial and feeder, plus 1/6 
post any length. 
POTENTIOMETERS. Carbon Type Potentiometers, 25k., 50k., 
100k., } meg., 2 meg., I/6. 
TRANSMITTING TUBES. Type 813, E3 /I0 / -each. Type 866A., 
17/6 each. 3E29 (829B), E4 each. Few only. 
DEAF AID CRYSTAL MICROPHONE UNITS, 12'6 each. 

SPECIAL OFFER. 300 ohm Flat Twin 150 w. rating, 6d. 
per yd. (minimum 20 yds.), post free. 
STANDARD }in. T.V. CO -AXIAL CABLE, lid. yd. or 
9/6 per doz. yds. or 9d. yd. in 100 yd. coils. P. and p. 1/6, 
any quantity. 

SHROUDED M.C. MIKE TRANSFORMERS. M.C. mike or 
line to grid, 5/- each. P. and p. 1 / -. 
M.C. Mike Trans. 2/ -, plus p. and p. 6d. 
CARBON MIKE TRANS., 2 -each P. and p. 6d. 
COMPLETE SET OF AR88 TUBES (14) for LF or D Model 
receivers, £5'10 /-. 
TAPE RECORDING EQUIPMENT. Desks by Bradmatic, 
Tamsa, Lane and Qualtape. Ex. stock. Heads, Oscillator Coils, 
Tape and Reels always available. 
CRYSTAL DIODES. Silicon, 2/6, Germanium, 3/6 each. 
SEND 14d. STAMP FOR COMPREHENSIVE NEW VALVE LIST. 
Carriage paid on all orders over LI except where stated. Please 

include small amount for orders under El. 
Please print your name and address. 

CHAS. H. YOUNG, G2AK 
All callers to 110 DALE END, BIRMINGHAM 

'Phone : CENTRAL 1635. 

Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM 
'Phone : MIDLAND 3254. 

www.americanradiohistory.com

www.americanradiohistory.com


P.M. SPEAKERS 
3io. Pleaseey, with Trane 15/- 
liin. Elac, less Trans 15/- 
lin. Plessey, lees Trans 12/6 
lin. Rola, with Trans 16/- 
8in. Elan, less Trans 17;8 
101. Electron, with Trane 25/- 
101m Rola, with Trane 30/- 
101n. Goodman,, with Tmna 301- 

_- 

I MJIRHEAD VERNIER DRIVES 10,6 I 
or with Skirt 12/6 

APRIL, 1953 

5 Harrow Road, Paddington, W.2 
PADdington 1008/9 and 0401 

OPEN MONDAY to FRIDAY 9.30, THURS. I o'clock, SAT. 6 p.m. 

TRUVOX TAPE RECORDER MARK III 
Now available from stock. £23/2 plus 10 /- carriage. 
Send for descriptive leaflet. 

PYE 45 Me /s STRIP. Special purchase of M.O.B. 
Type 3583 Unita. Size I51n. x 810. x 21n. Complete with 
45 Mc/s Pye Strip, 12 valves, 10 EF50, EB34, and EA50, 
volume controls and poste of Resistors and Condensers. 
Sound and vision can be incorporated on this chassis with 
minimum space. New condition. Modification data 
supplied. Price £5, carriage paid. 

WELWYN WIRE -WOUND SLIDER 
RESISTORS 

MOUNTED ON PANEL FOB T/V SETS. 
4 Bank: 1000, 50011, 2 -10K 
4 Bank: 1K, 2.2K, 1 -1 meg. (car) 
6 Bank: 2000, 2K, 3 -10K 

5/- 
5/- 
6/- 

W /W. PRE -SET VOLUME CONTROLS 
TYPE "90I " 

1000, 5000. 2K, toK and 30K Coen 2!6 

METRO -VIC (METROSIL) PENCIL 
TYPE E.H.T. REGULATOR up to 10 k.v. 
particularly suitable for regulating E.H.T. Fly -Back. 

sf- 

CONDENSERS. Electrolytic 8 mid. 450 vw., 2/6; 
8 x 8 mid., 4/-; 16 mid. 450 vw., 3/6; 16 x 16 mid. 
450 vw., 5/-. All midget tubular cans, cardboard sleeves 
60 mid., 40 mid. 350 vw., size 4 }in. x lin. Bias condensers 
25x25 mid., 50 x 12, 12 x 50. 116 ; 50 x 50, 2/ -, All new 
stock. NOT earplug. 
STROBE U N ITS. Brand New, in sealed cartons, 
these contain 6 EF50s, 5 EA50s, 1 SP61, a host of con- 
densers, resistors, transformers, chokes, relays, switches 
7 pots. and 5 smoothing condensers. Size 18in. x Olin. x 
71ín. Only 67/6, plus 5/- carriage. 
No. 38 " WALKIE- TALKIE " TRANS - 
RECEIVER, complete with throat mike, phones, 
Junction Box and aerial rods in canvas bag. Freq. range 
7.4 to 9 Mc /e All units are as new and tested before 
dispatch. As supplied to Overseas police forces. £4 /19/6. 
Carriage 2/6. Batteries 10/-. 
L.T. RECTIFIERS 
6 v. 1 amp. GM C 4 0 

12 v. 25 amp. Westfnghouso 12 6 
12 v. 4 amp. S.T C 17 6 
12 v. 8 amp. S.T C £1 12 6 

S.T.C. RECTIFIERS E.H.T. 
K3/25, 650 v. 1 mA 
K3/40, 1,000 v. 1 mA 
K3/100, 8,500 v. 1 mA 
K3/200, 10,000 v. 1 mA. 

'4 7 

14 9 
£1 6 0 

PLEASE ADD POSTAGE. ARTICLES UP TO 10/ -, I/-. 

SEND 

STAMPS 

FOR NEW 

1953 

28 -PAGE 
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VOLTMETERS 
15 v. (50 c.) A.C., M /I., 2fin., flush panel mounting 12/6 

20 v., M /c., 21n. square panel mounting 7/6 
300 v., M /c., tin. square panel mounting 12/6 

750 v., M /c., 2 }in. flush panel mounting 22/6 
1,500 v., M /c., 2 4.in. flush panel mounting 2216 

3,000 v., M /c., 2 4in. flush panel mounting 25/- 
4,000 v., M /c., 2 4in. flush panel mounting 25/- 
3,500 v., M /c., 31in. projection 30/- 

MILLIAM METERS 
500 microamp., M /c.,2in. round panel mounting IS'- 
I m /a., M /c., tin. square panel mounting 12/6 

I m /a., M /c., 2 }in., flush panel mounting 22/6 

I m /a., M /c., 2 }in., desk type 27/6 

5 m /a., M /c.,2in., square panel mounting 7/6 

10 m /a., M /c., 2 }in., flush panel mounting 12/6 

30 m /a., M /e., 2 }in. round panel mounting 7/6 

30 m /a., M /c., 2 1in., flush panel mounting 12/6 

50 m /a., M /c., 2in., square panel mounting 7/6 

150 m /a., M /c., 2in., square panel mounting 7/6 

200 m /a., M /c., 2 1in., flush panel mounting 12/6 

500 m /a., M /c., 2 }in., flush panel mounting 12,f6 

AMP -METERS 
3 amp., T /C., 2in., square panel mounting 7/6 

6 amp., TIC., 2 }in., flush mounting 
15 amp., MII. (50 c.) projection 35!- 

300 volts 50 cycles A.C., Sin. dial, projection type 75j- 
I 

ALL METERS ARE BRAND NEW IN ORIGINAL BOXES. PLEASE 
ADD POSTAGE 

H.T. RECTIFIERS 
B.T.C. 125 v. 60 mA. 
B.T.C. 125 v. 100 mA 
B.T.C. 125 v. 125 mA. 
S.T.C. 250 v. 250 mA. 

WESTINGHOUSE I4D/972 
250 v. 25 mA 6 
B.T.C.M1 /3 Noies Limiter 2 

G.E.C. METER RECTIFIER, 1 ma 11 

4 
5 
6 

18 

6 
0 
0 
0 

6 
o 

6 

PLESSEY midget type 230 volts Input, output 230 -0- 
230. 30 m /a., 6 volt, 2.6 amps., screened primary. 12/6. 

RECEIVER RI355. As specified for " Inexpensive 
Television." Complete with B valves VR65 and 1 each 
5040, VU120, VR92. Only 55/-. carriage 7/6. Brand new 
in original packing case. 
RF24, 25/- 1 RF25, 25/- ; RF26, 59/61 E927, 59/6. 

RECEIVER UNIT TYPE 159. size Sin. 
x 610n x 411m, containing VR91, VR92, CV66, VR65 and 
24 v. selector switch. New condition, 15 /-. 

WALKIE- TALKIE TYPE "46," complete with 
6 valves. 2VP23, HL23, DD, QP25, TP25 and AT P4, 
aerial rods, LF. trans., 1.6 me /s. mike trans in new condi- 
tion, but less transmitting components and coils removed 
by M.O.S., 35/-, cart. paid. (Lees valves, 12)6.1 

VR9I (EF50). Red Sylvanian. Brand new original boxes 
U.S.A., 10/- Silver, brand new original boxes. British. 
8/6 : red or silver ex unite guaranteed, 61- ; 6A7. 111 - ; 
43, 101 -: VU111, VU120, VU120A, at 5 / -. Ten EF50 
(ex brand new units), 55/ -. 
WE STOCK ALL TYPES OF STANDARD_ CATHODE 
RAY TUBES AND VALVES. 

VCR97. Guaranteed Full Picture. (Carr. 5/ -) £2 0 0 
VCR517. Guaranteed Full Picture. (Carr. 5/ -) £2 0 O 

MU -METAL SCREENS for VCR97 and VCR517 12 6 

3BPL Guaranteed Full Picture. 
(Carr. 3 -) £1 5 0 

VCR139A (ACR10). Guaranteed Full Picture 
(Carr. 3/ -) £1 15 0 
BLUE CRACKLE CABINET. Size a }in. x 6yin. x 11 }in. 
Suitable for the above or 3BPL Complete with drilled 
chassis. Suitable for 'scope or midget T.V. set, 25/ -. 

EXPORT ONLY 
4,000 pr,. DL.R. No. 5. 500 Brand New TR1196 
Tram. /Rec. In transit cases. 100 /Tram. /Rec. 
'type " 46 " with crystals and accessories In canvas 
bags. 750 Walkie Talkies " 38 " with accessories. 
Large stocks of transmitting and special -purpose 
valves. Compass Units DR1A. brand new. 

V.C.R. SI7C BLUE & WHITE 6}in.TUBE. 
This tube replaces the VCR97 and VCR517 without 
alteration and gives a full blue and white picture. 
Brand new in original crates, 45/ -, plus 5/- care. 

INDICATOR UNIT TYPE SLCS 
This Unit is ideal for conversion for a' Scope' Unit or 
basis for Midget Television. It contains C/B Tcd,r 
type ACR10 (VCR193A) complete with holder and 
cradle also earthing clip. 1 -VR66, 2 -VR65, 24 ndd. 
610 v. wkg. condenser, potentiometers and a vari, d 
assortment of resistors and condensera. These Unis 
are In new condition and packed in wooden transit 
case. The CIE. Tube will be tested before despatch. 
Dimensions 6}in. x 65in. x 1151e. 

57/6 plus 5/- carr. 

INDICATOR UNIT TYPE I82A. fm. 
unit contains VCR517 Cathode Ray din. tube, com- 
plete with Mu -metal screen, 3 EF50, 4 SP61 ami 
1 5040 valves, 9 wire -wound volume controls and 
quantity of resistors and condensera Suitable either 
for basis of television (full picture guaranteed) or 

'Scope constructional circuit Included. 
Offered BRAND NEW (less relay) in original packing 
case at 79/6. Pine 7/6 care. 
SPECIAL NOTE. -The VCR517 Tube has proved 
to be far superior to the VCR97 Tube (call for 
demonstration). 

VIBRATOR PACKS 
Input 6 v., Output 200 v., 60 mA. 30/- 
Input 6 v., Output 150 v., 40 mA. 25/- 
Input 6 v., Output 180 v., 40 mA. (ex. 21 set).. 17/6 
Input 2 v.. Output 180 v. /90 v., 35 mA., 1.4 v., 
250 mA. 50 /- 
Input 6 v., Output 200 v., 80 mA. (Mesteradio) 25!- 
Input 12 v., Output 300 v., 100 mA. 301. 
6 v. Vib. Trans. 250 v., 80 mA. 7/6 

WEARITE 
705 Coil Pack 3 waveband 

£1 kc / 10 
10 

501A and 502 465 s. pair 
Wearite Mains Trans. Input 110/250 volts, 
output 325.0.325 80 mA., 6.3 v. 2.5 amps., 5 v. 
2 amps 21 1 0 

WEYMOUTH SUPERHET MINIATURE COU, PACK 
Covering Med. /Long /Short wave bande. Iron cored coils. 
Dimens.: Height llin. Length 31 in. Width 21in. Spindle 
length lin. Complete with Circuit. Price 19/6. 

TUNING CONDENSERS 
2 gang .0005 standard 1 spindle, with trimmers.... 
3 gang .00005 with ceramic insulation 1 spindle.... 
Midget two gang, .000375, with trimmers. Size 
tin. x 1 }in. x 1/in 
Midget .0005 neid. 2 gang tuning condenser. Size 
only 21in. x 11in. x lOin 
Or with built -in trimmers 
Twogang Midget, .0005 with 4 -way push- button 
assembly. Suitable for car radio, etc 

EI, 1/6. E2, 

7/6 
7/6 

6/6 

5/- 
6/6 

8/6 
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WHOLESALE, 

MANUFACTURERS' 

RADIO TRADERS LTD. 
23 WARDOUR ST., LONDON, W.I. 

(Coventry Street end) 
Note Phone No. GERrard 3977,'8 Grams : "Radiotrade" 

AND EXPORT 

ENQUIRIES ONLY 

RESISTORS 
HIGH STBILITY, close tolerances 
from 1 °, , ,A' f, I and 2 watts. All 

values up to 2 meg., including 8, 13 and 30 meg. 
VITREOUS WIREWOUND. Large selection from 2 
to 200 watts. 
CARBON. ,' watt to 5 watt. All popular values. 
Standard Car Suppressors, 15,000 ohms. 

VOLUME CONTROLS 
MORGANTE " H 
type, " 

NITE 
type, " M 

type and WIRE WOUND. Most values and popular 
makes in stock. 

CONDENSERS 
BLOCK PAPER, Silvered Mica, Mica, 
Tubular and Ceramic. Every make, 

type and value including Mansbridge and Oil -filled, High - 
voltage, etc. 

PLUGS AND SOCKETS BELLING &,O LEE, 
BULGIN, IGRANIC, ETC. 

VALVE HOLDERS 
Paxolin; Moulded and Ceramic. 
Large selection including all 

latest types. 

SWITCHES 
YAX, TOGGLE, OAK. Many 
other makes and varieties, 

LAMINATIONS 
RADIOMETAL 

lso many other 
31, 39 and 40. 

A types. 

EPICYCLIC DRIVES 

* IMMEDIATE 
TRADE COUNTER OPEN 9.30 to 5.30 MONDAY 

TO FRIDAY. CALLERS WELCOMED. 

INDICATOR LAMP HOLDERS áé r. Green and 

EX -GOVT. CARBON BRUSHES -LARGE STOCKS 

TRIMMERS 
Variable CERAMIC TRIMMERS. 
Capacities from 5 to 100 pF. Spindle 

and pre -set types. Also Philips trimmers and trimmer 
tools and many other types. 

Large selection of 

INSTRUMENT & RADIO KNOBS, WIRES 
ENAMELLED, SILK COVERED, REG. CELLULOSE 
and PUSH -BACK. Screened, Standard and P.V.C. 
NUTS, BOLTS, WASHERS, P.K. SCREWS, 
RIVETS, EYELETS, SOLDER TAGS, GROMMETS, 
GLASS CARTRIDGE FUSES, BRASS TERMINALS, 
VARNISHED COTTON AND PLASTIC SLEEV- 
ING- various colours f mm. -30 mm., ETC. 
STOCKISTS of all CINCH COMPONENTS. 
"BELLING" PANEL MOUNTING FUSE 
HOLDERS. 

LARGE STOCKS OF EX- GOVERNMENT 

AIRCRAFT, RADIO, RADAR EQUIPMENT 

AND ELECTRONIC COMPONENTS 

DELIVERY * 
All enquiries dealt with individually, but regret 

no lists are issued. 

H.R.O. SENIOR RECEIVERS. Complete with A.C. P.P., 5 
coils, E37 /10; -. 
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 
30 mc.s to 50 Kc;s. £30 each. 
HAMMERLUND BC779B. Mint condition, rack mounting, 
E42!10 -. 
HALLICRAFTERS 5X28, 527, 520R, 541, S38, etc. All 
in perfect condition. 
AR88LF, AR88D, CRI00, all from stock. 
RI155 RECEIVERS, new. 
AC'DC MOTORS, suitable for sewing machines, 47.6 each. 
AC,DC 12 v -IS v. MOTORS, long spindle for models, IS,' -each. 
20 WATT P.A. RACK MOUNTING AMPLIFIERS, complete 
with power pack, 200.250 v. A.C., less valves, £5/10, -. Valves - 
2 type PX25, I MH4 and I MU14, E2/15,'- per set. 
NEW M/C MICROPHONES, hand type, with 12 yds. heavy 
duty screened cable, E3'15 :- each. 
25FT. TELESCOPIC T'V MASTS, 5 sections, 18'6 each. 
TEST EQUIPMENT. We hold a comprehensive stock of all 
test gear multi -range meters at 1,000 o.p.v. and 20,000 p.o.r., 
valve testers, signal generators, etc. 
MAINS TRANSFORMERS. Special offer. not ex -W.D., 
200/250 v. input tapped. Output 250 -0 -250 v. at 100 m /A, 5 v. 3 a., 
6.3 v. 4 a., 21/6 each. 
350 -0 -350 v. Ellison at 120 m /a., 6.3 v. 5 a., C.T. 5 v. 5 a., 39/-. All 
types in stock. 
H.R.O. COILS, 48 -96 me /s and 180/430 Kc /s, 45'- each. 
EVERSHED BRIDGE MEGGERS, 250 v. Special knock down 
price, Ell 10 - each. 
DC AC CONVERTERS, 230 v. D.C. input, 230 v. A.C. output 
at 140 watts, E9. 
MAGNAVOX 12ín. P.M. SPEAKERS, snip at ES, RV- each. 
G.E.C. 7 WATT V.H.F. MOBILE TX RX. Complete with 
12 v. rotary power pack, 30.9, 81.1 and 81.3 mc;'s, special offer, 
E30. 
EDDYSTONE 5504 RECEIVER, at E21. 

We hold an extensive selection of all TX valves. 

Your post enquiries welcomed. S.A.E. for reply please. Prices 
quoted do not include carriage and packing. 

All types of equipment purchased. Top prices paid. 

SERVICE RADIO SPARES 
4, LISLE STREET, LONDON, W.C.2 

Telephone : GERrord 1734. 

NATIONAL 
H.R.O. POWER UNITS 
230 Volt /I15 Volt 50 -60 cycles very fully smoothed 
Output 230 Volts D.C. at 75 mA. 6.3 Volts at 3.5 Amps. 
The ideal power supply for practically any Communi- 
cation Receiver or to drive an independent Crystal 
Oscillator or V.F.O. Unit. Complete with Rectifying 
Valve, Operating Manual, Circuit Diagram. 65'- each, 
plus 3,'- Postage. 

BC.6I4E SPEECH AMPLIFIER. Complete with all 
Tubes energised input for Carbon Microphone and 
additional input for Dynamic Microphone. 500 Ohms 
Output E32 each. Carriage Paid. 

RELAYS Replacement Relays for RY200. Used in 
SCR -399 -A (BC.610 Transmitter) 12 volt D.C. 10,- each 
including Postage. 

MIDGET RELAY. REL.21953. RAF.I I0FB 242. 
S.P. D.T. 115 Volt A.C. 60 Cycle. 10,- each including 
Postage. 

Also OVERLOAD RELAYS 
KEYING RELAYS 
ANTENNA SHORTING RELAYS 
All at 10f- each including Postage. 

CONDENSERS, OIL FILLED, 15 mfd. 2,000 Volts. 
15 Amps. 12/6 each including Postage. 

McELROY -ADAMS MFG. GROUP LTD. 
t`Sle concession:ino. U K. for Valli.: raft er Comtuunic. -ii ion Equipment) 

46, GREYHOUND ROAD, LONDON, W.6 
Cables: Hallicraft London. Phone: Fulham 1138/9 
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Terms C.W.O. or 
C.O.D. No C.O.D. 
under £1. Postage 
1 - extra under £1, 
1 6 extra under £3. 

WIRELESS WORLD 

RADIO SUPPLY CO. 
(LEEDS) LTD. 

32 The Calls, Leeds 2 Tel. 22153 

SPECIAL OFFERS. Germanium Crystal Diodes, 
2/9. Midget Mains Transformers (size approx. 
2 }x 3x2 }in.), Drop -through chassis type. 
Screened Primary 220 /240 v. 50 c /s. Output : 

250-0 -250 v. 60 mA., 6.3 v. 2.5 a. Only 10/9. 
Small Filament Transformers, 220/2-10 v. input, 
6.3 v. 1.5 a. output, 5/9. Auto Transformers (with 
separate Lt. 6.3 v. 1.5 a.), 0- 110 -200 -210, 230 -250 v. 
50 watts, 4/9 each. 

BATTERY SET CONVERTER KITS. All parts for 
converting any type of Battery receiver to All 
Mains. A.C. 200 -250 v. 50 c /s. Kit will supply fully 
smoothed h.t, of 120 v. 90 v. or 60 v. at up to 
40 mA,, and fully smoothed l,t. of 2 v. at up to 
1 a. Price complete with circuit, only 47/9. 
Supplied ready to use for 7/9 extra. 

PERSONAL SET BATTERY SUPERSEDER KIT. 
Complete with case. Supplies 90 v. 10 mA. and 
1.4 v. 250 mA. fully smoothed, from normal 
200 -250 v. 50 c /s. Mains. For 4 valve Superhet 
Receivers. Price with circuit, 31/6. Or ready for 
use, 39/9. 

H.T. ELIMINATOR AND TRICKLE CHARGER 
KIT. Consists of h.t. and l.t. transformer, h.t. 
and Lt. rectifiers, smoothing electrolytic, choke, 
and steel case. For Mais input of 200 -250 v. 
Output 120 v. 40 mA. and 2 v. } a. Price with 
circuit, 29/6. 
Or in working order, 37/6. 

H.T. ELIMINATOR KIT. Consisting of Mains 
Transformer (200 -250v. input), smoothing choke, 
metal rectifier, 32 -32 mfd. smoothing Elect., 
Tapped Dropper Resistor and circuit. Price 211. 

BATTERY CHARGER KITS 
For 200 -250 v. 50 c /s. Mains input. 

To charge 8 v. ace- at 2 amp., 25/9. 
To charge 6 v. or 12 v. ace. at 2 a., 29/6. 
To charge 6 or 12 v. ace. at 41 a., 49/9. 

Above consists of transformer, full wave rectifier, 
fuse, fuseholder, steel case and circuit. 

SELENIUM RECTIFIERS. 2/6 v. } a. Fi.W., 
2/11 ; 120 v. 40 mA. H.W., 4/6. 2/6 v. 1 a. H,W 
3/9 ; 230 v. 50 mA. H.W., 6/9. 6/12 v. 1 a. H.W., 
4/6 ; 230 v. 80 mA. H.W. (ex. equipt ), 7/9. 
6/12 v. 2 a. F.W. (Bridge), 10/9. 6/12 v. 4 a. 
F.W. (Bridge), 18/9. 

ELECTROLYTICS 
cx- Govt.). 

Tubular Types 

(Current production. 

Can Types 

Not 

8µF 450 v. 1/11 16µF 450 v. 2/9 
8µF 500 v. 2/9 24µF 350 v. 2/11 

16µF 350 v. 2/3 32µF 350 v. 2/11 
16µF 450 v. 2/9 32 mfd. 450v. 4/9 
16µF 500 v. 3/9 40µF 450 v. 4/9 
24µF 350 v. 3/3 50µF 350 v. 4/9 
320 350 v. 3/9 8- 8µF 350 v. 3/9 
32mfd. 500 v. 5/9 8 -8µF 450 v. 3/11 
8-160F 500 v. 4/11 8 -18µF 450 v. 4/6 

25µF 25 v. 1/3 16 -16µF 450 v. 4:11 
50µR 12 v. 1/3 16 -16 mfd. 500 v. 5/9 
504F 50 v. 2/3 16 -32µF 350 v. 4/9 

Can Types 32 -32µF 350 v. 4/9 
8 mfd. 450 v. 2/3 32 -320F 450 v. 6/11 
8 mfd. 500 v. 2/11 60 -100 mfd. 350 v.7/6 

16 mfd. 350 v. 1/11 3,000 mfd. 6 v. 6/9 
CAN TYPES 

32 -32 -80 350 v. (Small) 5/11 
16 -16µF 450 v. plus 200F 25 v. 5/3 
50µF 350 v. plus 250µF 12 v. 4 11 
CHASSIS. (16 s.w.g. Undrilled Aluminium) Re- 
ceiver type. 6 x 31 x 11in., 1/11 ; 71 x 41 x 2in., 
2/9; 18 s.w.g. 10x5 /x2in., 3/9; 11x6x2 }in., 
4/3; 12x8x2 }in., 5/3 ; 16x8x2 }m., 7/6; 
20x8x2 }in., 8/11 ; Amplifier Type, 12x8x 
2 1in., 7/11 ; 16x8x2 }in., 10/11 ; 14x10x3in., 
13/6 ; 20 x x 2 1in., 13/6. 

SILVER MICA CONDENSERS. 5µµF, 10µµF, 
15µµF, 20µµF, 25µµF, 30µµF, 35µµF, 50µµF, 
120µµF, 150µµF, 180µµF, 200µµF, 230µµF, 
300µµF, 330µµF, 400µµF, 470µµF, 500µµF, 
1,000µµF (.001µF), .002 mfd. (2,000 pfd.). AB at 
5d. each. 3/9 dozen one type. 

A PUSH -PULL 3 -4 watt HIGH -GAIN 
AMPLIFIER FOR 43112/6. For Mains input 
200 -250 v. 50 c /s. Complete kit of parts 
including circuit diagram and instruc ions. 
(Point -to -point wiring diagrams available for 
1/6 extra.) Amplifier can be used with any 
type of Feeder Unit or Pick -up. Output is for 
2 -3 ohm speaker. (We can supply a very 
suitable loin. unit by Goodmans at 31 / -.) 
The amplifier can be supplied ready for use 
for 24117/6. Full descriptive leaflet 1/ -. 

MASTER INTER COMM. UNIT with provision for 
up to 4 "Listen - Talk Back Units." A high gain 
amplifier enables speech and other sounds 
emanating from the rooms containing remote 
control units to be heard at the master control. 
The unit is in kit form and point -to -point wiring 
diagrams are supplied. A bakelite or wood cabinet 
is included. Mains input is 200-250v. 50c /s. Sound 
amplification 4 watts. Price only 45 /19/6. "Listen 
-Talk Back Unit" can be supplied at 81 each. 
Full descriptive leaflet 1/ -. 

CABINETS. BAKELITE (Brown or White) 
and WOOD (Walnut veneered). Size approx. 
12x 63 x 5in. Very attractive appearance. For 
illustration see our List. Supplied complete with 
fully punched T.R.F. 3 -valve Chassis, back, 2 or 
3 wave, Glass scale with coloured station names, 
Dial Backplate, 25/ -, plus Carr. 2/6. 
All parts available for construction of T.R.F. or 
Superhet Receiver in above cabinets. 

VOLUME CONTROLS with long spindles, all values 
less switch 2/9, with S.P. switch 3/11. WIRE 
WOUND POTS.: 5K, 10K, 20K, 25K, 50Ií 
(medium length spindle,). 29. 
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Open to Callers: 
9 a.m. to 5.30 p.m. 
Saturdays until 

1 p.m. 
FULL PRICE LIST 

5d. 
TRADE LIST 5d. 
Please enclose S.A.E. 
with all enquiries. 

COAXIAL CABLE, 75 ohms, tin., 10d. yard. 

DIAL BULBS, M.E.S., 6.5 v. 0.15 a., 8 v. 0.15 a., 
6/S dozen. 

VALVE SCREENING CANS. International Octal 
3 piece, B7G (Button Base) 2 piece 10/6 doz., 
1/3 each. 

EX -GOVT. ITEMS. Pye coaxial plugs and sockets 
7/6 doz. pm. Belling -Lee moulded type 5 -pin 
and 7 -pin plugs and sockets, 1/11 pr. .02 mfd. 
5,000 v. Tubolars, 1/9. 

EX -GOVT. SMOOTHING CHOKES 
Potted Types 
330 mA. 5 H. 50 ohms 12/9 
220 mA. 5 H. 50 ohms 10/9 
150 mA. 10 H. 200 ohms 10/11 
50 mA. 50 H. 1,250 ohms. 8/11 

EX -GOVT. BLOCK PAPER MANSBRIDGE TYPE 
CONDENSERS 
4µF 500 v. 
4 mfd. 1,000 v 
8µF 500 v. 

2/11 
3/3 
4/9 

P.M. SPEAKERS. A112 -3 ohms., 5in. Plessey, 13/9. 
5in. Goodmans, 14/9, 6 1in. Elac, 14/11, 6 4in. 
Plessey with Pentode Trans., 14/11, 61in. Good - 
mans, 16/9. Sin. Plessey, 15/9, 10in. Goodmans, 
31/ -, 10iu. Plessey, 18/6. 

M.E. SPEAKERS. All 2 -3 ohms., 4in. E.M.I. 
with trans. Field 700 ohms. 14/9, 6 }in Rola field 
700 ohms. 11/9, Bin. R.A. field 600 ohms. 12/9, 
loin. R.A. field 600 ohms. 23/9. 

COLLARD TAPE DESK MOTORS, shaded pole 
type, clockwise or anti -clockwise, 29!9 each. 

R.S.C. MAINS TRANSFORMERS (Guaralnteed) 

Fully Interleaved and Impregnated. 

Primaries 200-230-250v. 50 c/s. 
TOP SHROUDED, DROP THROUGH 

250-0-250 v. 70 mA., 6.3 v. 2.5 a. 12/11 
260-0-260 v 70 mA., 8.3 v. 3 a., 5 v. 2 a. 14;11 
260-0-260 v. 80 mA., 6.3 v. '2 a., 5 v. 2 a 15/9 
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a 16/9 
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a , 23/i 
300-0-300 v. 100 mA., 6.3 v.-4 v., 4 a., c.t 

0-4-5 v. 3 a. 23/9 
350-0-350 v. 100 mA., 6.3 v.-4 v. 4 a., c.t 

0-4-5 V. 3 a. 23/9 
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a 29/11 
350-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v. 2 a , 

5 v. 3 a. 29/11 

FULLY SHROUDED UPRIGHT 
250-0-250 v. 60 mA., 6.3 v. 2 a., 5 v. 2 a., 

Midget type 2}-3-3in. 17/6 
350-0-350 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a 18/9 
250-0-250 v. 100 mA., 0.3 v.-4 v. 4 a. c.t , 

0-4-5 v. 3 a. 25/9 
250-0-250 v. 100 mA., 8.3 v. 6 a., 5 v. 3 a , 

for R1355 conversion 29/9 
300-0-300 v. 100 mA., 6.3 v -4 v, 4 a. c.t , 

0-4-5 v. 3 a. 25/9 
350-0-350 v. 100 mA., 6.3 v.-4 v, 4 a. : t , 

0-4-5 v. 3 a. 25/9 
350-0-350 v. 150 mA , 6.3 v. 4 a., 5 v. 3 a. 33/9 
350-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v. 2 a., 

5 v. 3 a. 33/9 
350-0-350 v. 160 mA., 6.3 v. 6 a., 6.3 v. 3 a , 

5 v, 3 a. 45/9 
350-0-350 v. 250 mA., 6.3 v. 6 a., 4 v. 8 a 

0-2-6 v. 2 a., 4 v. 3 a. for Electronic Eng 
Televisor 67/6 

425-0-425 v. 200 mA., 6.3 v.-4 v. 4 a. c.t , 

6.3 v.-4 a., c.t., 0-4-5 v. 3 a., suitable 
Williamson Amplifier, etc. 51/- 

425-0-425 v. 250 mA., 6.3 v. 6 a., 6.3 v. 6 a , 

5 v. 3 a. 65/6 
326-0-325 v. 20 mA., 6.3 v. 0.5 a., 6.3 v 

1.5 a. for Williamson Preamplifier 17/6 

FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c/s primaries : 8.3 v. 2 a., 
7/6 ; 0 -4 -6.3 v. 2 a., 7/9 ; 12 v. 1 .i -, 7/11 ; 6.3 v. 
3 a., 9/11 ; 6.3 v. 6 a., 17 /6 ; 0.2.4 -5 -6.3 v. 4 a., 
16/9 ; 12 v. 3 a. or 24 v. 1.5 a., 17/8. 

CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c /s. Primaries : 0.9 -15 v. 
1.5 a., 14/9 ; 0 -9 -15 v. 3 a., 16/9 ; 0 -9 -15 v. 6 a.. 

22/9 ; 0- 4- 9.15 -24 v. 3 a., 22/9 ; 0- 9 -15 -30 v. 
3 a., 23/9. 

SMOOTHING CHOKES 
250 mA., 8 -10 H., weight 12 lb. 16/9 
250 M.A., 3H. 50 ohms. 11/9 
100 mA., 10 H. 100 ohms. 7/6 
80 mA., 10 H. 350 ohms. 5/6 
60 mA., 10 H. 400 ohms. 4/11 
50 mA., 50 H. 1,000 ohms. 9/11 

ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c /s., 120 v. 40 mA. 7/11 
90 v 10 mA., 9 -0 -9 v. 250 mA. 10.6 
120 v. 40 mA., 6 v. 1.5 a. 14/9 
120 v. 40 mA., 5 -0.5 v. 1.5 a 15/9 

E.H.T. TRANSFORMERS. 2,500 v. 5 mA , 

2 -0 -2 v., 1.1 a., 2 -0 -2 v. 1,1 a., tor 
VCR97, etc. 35/- 

4,000 v. 5 mA., 2 v. 2 a. 39/6 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 354, etc 3/6 
Small Pentode 5,0000 to 30 3/9 
Small Pentode, 8.0000 to 30 3/9 
Standard Pentode 5,0000 to 30 4/9 
Standard Pentode 8,0000 to 30 4/9 
Sta:,nard Pentode 10,000 ohms to 3 ohms 4/9 
Multi -ratio 40 nul. 30.1. 45:1, 60.1, 

90: 1, Class B Push -Pull 5/8 
Push -pull e watt 6V8s to 3 ohms 7/11 
Push-pull 10 -12 Watts 6VB to d0 or 150 15/9 
Push -Pull 10 -12 Watts to match 6V6 to 

3 -6 -8 or 150 lelo 
Push Pull 15 -18 Watts to match BLB, etc., to 

30 or 150 Speaker 22/9 
Push -Pull 20 Watts, high -quality sectionally 

wound, BLB, KT66, etc., to 3 or lao 39/S 
Microphone Transformers, 100 : 1 4/9 
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110 WIRELESS WORLD 

For Quality Bargains Always 
-Best Buy at Britain's 
THREE WAVE -BAND COIL PACK covers 16.50, 190 -550 and 900- 
2,000 metres with gram. position for 465 kc /s I.F.'s. Circuit data provided. 
Iron cored coils, tropicalised. A first -class ¡ob. Size 3fin. x 2 }in. x Ifin., 
single hole fixing. Price 16/ -. 
STANDARD 465 Kc /s I.F.'s for use with above. Price 8/6 per pair. 
SPECIAL. Above coil pack and pair I.F.'s for 22/6 only. 
STANDARD MAINS TRANSFORMER. Primary 200 /230/250 volts. 
50 cycles. Sec. 325 -0 -325 volts 70 mA, 6.3 volts 2.5 Amps., 5 volts 2 Amps. 
Half shrouded, drop through, with mains panel. Size 4in. x 3fin. Brand new 
at 12/6 each plus 1/6 post. 
MINIATURE MAINS TRANSFORMER 230 volts 50 cycles. Sec. 
230 -0 -230 volts 50 mA, 6.3 volts 2.5 Amps. Upright mounting, size 21in. x 
24mn. x 3in. Price ONLY 10/- plus 1/- post. Brand new. 
AMERICAN CONDENSERS .OImF 1,000 volts, .02mF 750 volts at 
7/6 per doz. .002mF 1,000 volts at 6/- doz. All metal cased tubulars, wire 
ended, very well known make. Micamold ditto .ImF 350 volts at 7/6 doz. 
Small mica condensers .001 mF CM2ON at 6/- doz. 
ELECTROLYTIC CONDENSERS 32mF 450 volts D.C. wkg. ally. case, 
tubular at 6 for 7/6 post paid. Callers only II- each. 
SPECIAL PURPOSE VALVES. VT501 (TTII) 5 / -, 954 2/6, VRI36 
(EF54) 6/6, VR65A (SP41) 3/ -, 2C34 (RK34) 2/6, VRI35, CV6, E1148 at 1/6 
or I5 /- per doz. post free. Hundreds of other types in stock, including 
Magnetrons and Klystrons. 
SYLVANIA RED EF50's. Brand new at 8/6 each. British types, tested 
at 5/- each. 
R.C.A. SPEAKER Bin. P.M. unit in beautiful black crackle cabinet, A de 
luxe mob. Brand new at 45/- plus 2/6 carriage. 
COMMUNICATION RECEIVER R1155 for world wide reception. 
Can be heard at any time during shop hours. Air tested prior to despatch. 
Brand New at El 1.19.6. A few, soiled at E7.19.6. Also have a limited number 
of Rl155N's available at £17.19.6. Carriage in original transit case is 10 /6 
extra on all models. 
A.C. MAINS POWER PACK /OUTPUT STAGE enables RI 155 to 
be used to operate speaker from 200/250 volt A.C. mains without any 
modification whatever. Guaranteed 6 months. Price L4.I0.0 plus 3/6 
carriage. Send 1/3 for details of the RI 155. 
SAVE MONEY by purchasing the new RI155 and Power Pack at the 
same time. Only £15.19.6, plus 12/6 carriage. 
RECEIVER TYPE RI132A covers 100 -124 Mc /s with variable tuning. 
Complete with all valves and Jones plug. Requires only 250 volts and 6.3 
volts when it is ready to operate. Price 79/6 only plus 10/6 carriage. Brand 
New. Will operate from our Rl155 power pack using special lead - 
price E4.10.0 plus 3/6 carriage. (Lead only I0 / -.) 
RECEIVER TYPE RI481 covers 65 -85 Mc /s- Callers Only, this item. 
TYPE 3 POWER PACK Rack mounted unit for above receivers. For 
Callers Only. Brand new. 
100 MICRO -AMP METER 21in. flush mounting at 39/6 each. 
50 MICRO -AMP METER .in. flush mounting at 42/6. Also 21ín. panel 
mounting at 65/ -. 
I MILLI -AMP METER 24in. dial, flange mounting. 22/6. 
INDICATOR UNIT 62A complete with VCR97 and mu -metal screen, 
12 -EF50, 4 -SP61. 3 -EA50 and 2 -EB34. Brand New condition E7.10.0 plus 
9/6 carriage. 
INDICATOR UNIT 62 complete with valves but less tube. Callers 
only at 55/. each. 
I NDICATOR UNIT 6E with VCR97, 4 -EF50, I -EB34 and I -EA50. Callers 
only 65/-. Less tube and valves for 12/6 plus 5/- carriage. 
INDICATOR UNIT I82A contains VCR5I7, 3 -EF50, I -5U4G, 4 -SP6I. 
Tubes demonstrated. Brand New (less relays) at 79/6 plus 7/6 carriage. 
R3118 RESPONSER UNIT 11 metre receiver, with A.C. mains power 
pack. Uses 2 -EF54, I -EC52, 6 -SP61, 1 -P61, I -5Z4G, 3 -VR92 and I -Y63. 
Given away at only 79/6 plus 7/6 carriage. 
RF26 and RF27 uses 2 -EF54 and EC52. RF26 covers 50 -65 Mc /s and RF27 
covers 65 -85 Mc /s. Brand New and Boxed, either type 59/6. 
RF UNITS for the R1355 supplied modified to T.V. frequency required. 
Any station for 32!6 plus 2/6 carriage. 
E.H.T. TRANSFORMER for the VCR97, VCR5I7, etc. Mains input. 
Output 2,500 volts 2mA, 4 volts 2 Amps, 2 -0 -2 volts 2 Amps. Fully Guaran- 
teed at 35/- plus I/- post. 
6in. MAGNIFYING LENS for VCR97, etc. Only 19/6 plus 1/6 post. 
Brand new and Boxed. 
45 MC S PYE STRIPS Vision unit for London frequency. complete with 
6 -EFSO and EA50. Circuit provided. Price £3.10.0 plus 2/6 post. 
T.V. PRE -AMP uses 2 -EF50 and tunes to 45 Mc /s. Easily altered to other 
frequency. With valves 19,6, less valves 10 / -. Post I/- extra. 
CO -AXIAL CABLE. Brand new 70/80 ohm With stranded inner conduc- 
tor. Not ex -Govt. Price 1/- per yard. Minimum per post dozen yards at 
I0 / -- 
ROTARY CONVERTOR 24 volt D.C. input. Output 230 volts 50 cycles 
at 100 watts. Price 92/6 each. Also 12 volt type at 102/6. 
G.E.C. " MINISCOPE ". Price E9.19.6 plus 4/6 post. Send S.A.E. 
for leaflet. 
"INEXPENSIVE TELEVISION ". How to build T.V. set from ex- 
Govt. surplus. Price 2/9 post paid. 
We have the largest stock of competitively priced radio and television 
components and valves in London. Come and see for yourselves - 
one minute from Leicester Square tube station and from Lisle Street. 

BR LTD. 

CHARLES BRITAIN (Radio) Ltd. 
I I UPPER SAINT MARTIN'S LANE LONDON, W . C . 2 TEM 0545 

One minute from Leicester Square station (up Cranbourn Street) 
Shop Hours : 9 -6 p.m. (9.1 p.m. Thursday). Open all day Saturday 

APRIL, 1953 

RADIO EXCHANGE CO. 
RECEIVER 5450 and S450E. Complete with valves, tuning 
65/85 or 85/95 me /s, these are ideal for Wrotham or "2" metre 
conversion. Housed in attractive robust grey cases measuring 
12 x 4} x 5 }in., these contain 4 EF54's (RF, mixer, Xtal multipliers), 
EC32 (Xtal oscillator), 2 EF39's (2.9 me /s IF), EB34 (det.), 6J5 and 
6V6 (audio). Complete with circuit, 49/6, post 2/.. Please state 
which required. 

INDICATOR I82A. With VCR5I76in. tube, 3 EF50's, 4 SP6I's. 
5U4, 9 pots, resistors, condensers, etc. Ideal for television or 
'scope. New in crates (less relay), 79/6. Less EF50's and 
5U4G, 50 / -. 

THE NEW 1355 CONVERSION. To produce a remarkably 
compact Televisor- Sound, vision, Time bases and power pack 
on ONE 1355 chassis- without the use of expensive R.F. units : 

OUR DATA contains full instruction for all five TV channels 
and calls for a minimum of extra parts. The 182A indicator contains 
many of these, including a suitable tube. 
Due to improvements in paper situation NOW ONLY 2/6 per 
copy (post 21d.). 

1355 RECEIVERS complete with II valves, in wooden cases, 45/ -. 

1155 COMMUNICATION RECEIVERS, unused, in original 
transit case (air tested), E10, 151- 

HEMISPHERICAL CARBON MICROPHONES with switch, 
new, boxed, 5 / -, post 5d. 

MALLORY4 -PIN VIBRATORS. 12 v., non- sync.,5 /- (post9d.). 

POWER UNIT CHASSIS, with 5Z4, and VUI20 (EHT) 
rectifiers, choke. condensers, transformer, relay etc. Measures only 
7x61x31 ins 126. 

TRANSFORMERS : 230/24v., 2A., 9/-; 230/115v., 75 watt, 9/6; 
output, multi -tapped, 3/6. 

14 ST. MARY'S STREET, 
BEDFORD 

Phone: 5568 

OUR 18th 
MONEY SAVING OFFERS YEAR 

LATEST FERRANTI ARIS HIGH -POWER CAR RADIO. 12 volt. 
Medium and long wave. Guaranteed brand new condition. Complete with 
control heads and leads. Unfortunately these sets are less the flexible 
drives. Purchased from the estate of a late dealer. List price £37/101 -. 
4 only. Price EIS each. Absolutely perfect. 

TELEVISION AERIALS. From the same source. Small quantity of 
Antiference PDSRM Dipole and Reflector with 10ft. metal mast and chimney 
lashing equipment. Listed currently at £7. Our price E4 each, carr. 4/ -. 

AVO INSTRUMENTS 
At time of going to press, we can offer immediate delivery of the following : 

Ave Model 7, E19/I0/ -. Electronic Test Meter, £40. Wide Band Signal 
Generator, E30. 

ADVANCE E2 Signal Generator, E28 /IS / -. COSSOR Portable Miniature 
Oscilloscope Model 1039, E28. Cossor Tele- check, E27. 

VIEWMASTER TELEVISION. We stock all parts for this and can 
give immediate delivery. 36EHT45, 22/6 ; 36E1-IT50,24/10; CP55QO,6 / -; 
CP56VO, 10 / -. These are for the EHT Booster. 

BC456B AMERICAN MODULATOR UNITS. With valves. A few 
only. Price 50,- each. 

1155 RECEIVERS. Immaculate condition. Guaranteed perfect (less 
3 DF valves which are not required). A few only, E7 ¡19/6, plus 10/- carr. AIR TESTED. 

1155 AC POWER PACK AND OUTPUT STAGE. With built -in 
LS. See previous issues for full details, E7 /10! -, carr. 3/6. 
Account facilities available immediately to Universities, Colleges, Schools, 
Research Depts., etc. 

NOTE OUR PRICES OUTSTANDING VALUE FOR MONEY 

H. P. RADIO SERVICES LTD. 
Britain's Leading Radio Mail Order House, 

55 COUNTY ROAD, WALTON, LIVERPOOL, 4 
Tel.: Aintree 1445 Established 1935 
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MAINS 
TRANSFORMERS 

These transformers are all 
famous radio manufacturers' 
surplus and are fully inter- 
leaved, impregnated and 
guaranteed. 
Primary 200 -250 v. P. & P. 
on each, 1/6 extra. 
300 -0 -300, 100 mA., 6 volt 
3 amp., 5 volt 2 amp., 25/ -. 
Drop -thro' 350 -0 -350 v. 70 mA., 
6 v. 2.5 amp., 5 v. 2 amp., 14/6. 
Drop -thro' 250 -0 -250 v. 80 mA., 
6 v. 3 amp., 5 v. 2 amp., 16/6. 
Drop -thro' 110 -0 -110 60 mA. 
6 v. 0.5 amp., 8/6. 
280 -0 -280, drop -through, 80 mA.. 
6 v. 3 amp., 5 v. 2 amp., 16/6. 
Auto -wound, H.T. 280 volts at 
360 mA., 4 v. 3 amp., 2 v. 3 amp., 
or 6 v. 3 amp. Separates 4 v. 
3 amp rectifier winding (upright 
or drop -through), 10/6. 
Auto -transformer, various 
combinations of voltages includ- 
ing 110 v. 70 watts and 3/4 volt 
windings at I amp., 2 volt I amp., 
drop -through or upright mount - 
ing, 10/6. 
250- 0-250, 60 mA. 6 v. 3 amp., 
I2/6. 
250 -0 -250, 80 mA. 6 v. 4 amp.,14 /- 
Pri. 230 v. Sec. 200 -0 -200 35 mA. 
6 v. 1 amp., 8/6. 
Pri. 200/250 v. secondary 3, 4, 5, 
6, 8, 9, 10, 12, 15, 18, 20, 24 and 
30 volt at 2 amps., 13/ -. 
Semi- shrouded drop -through 200/ 
250 v. primary ; sec. 280- 
0 -280 250 mA., 6 v. 6 amps., 5 v. 
3 amps., 29/6. P. & P. 3/ -. 
Heater Transformer, Pi r. 230- 
250 v. 6 v. 11 amp., 6/- ; 2 v. 
21 amps., 5/ -. 2, 4 or 6 v. at 
2 amps., 7/6 ; 2 v. 21 amp. and 
6 v. 0.6 amp. E.H.T. insulated, 
8/6. P. & P. each 1!-. 

P.M. SPEAKERS (fel djd 
with less 

trans. trans. 
2f in. - 15/6 
31ín. - 13/6 
Sin. 16/6 12/6 
6fin. 16/6 12/6 
8in. 18/6 15/- 
P. & P. on the above II- each. 
10in. less trans., 25/ -. P. & P. 1/6. 
R. & A. 8in. M.E. Speaker field 
coil, 1,600 ohms O.P. trans. 
5,000 ohms, impedance, 18/6. 
Post and packing 2/ -. 
61 in. Energised Television 
Speaker by PLESSEY. Field 
resistance 68 ohms with hum - 
bucking coil. Will pass up to 
300 mA., requires minimum 
200 mA. to energise, 9/6 each, 
2 for 18/ -. 
Volume Controls, by famous 
manufacturer. Long spindle less 
switch, 50K, 500K, I meg., 
2/6 each. P. & P. 3d. each. 
Expanded aluminium 
speaker fret, 13} x 9in., 2/ -. 
Volume Controls by famous 
manufacturer. Long spindle and 
switch, } 1, I and 2 meg., 4/- 
each ; 50 K., 3/6 each. 1 and I 

meg., long spindle double pole 
switch, miniature, 5 / -. P. & P. 
3d. each. 
Trimmers, 5-40 pf.,5d. ; 10 -110 
10- 250, 10 -450 pf., 10d. 
Twin -Gang .0005 Tuning Con- 
denser, 5 / -. With trimmers,7 /6. 
P. & P. I / -. 
Line Cord. 3 -way 0.3 amp. 
180 ohms, per yard, 1/3 per yard. 
Twin -gang .0005 with feet, size 
31 x 3 x l ;in., 6/6. 
3 -gang .0005, with feet, size 
4}x3xl}in.,7 /6. 
Television Coils wound in 
alican, size 21 x fin. with former 
and iron core, 1/- each. 

WIRELESS WORLD 

D. COHEN 
RADIO & TELEVISION COMPONENTS 

KIT OF PARTS FOR SIGNAL GEN 
ERATOR. Coverage 110 Kc /s. -320 Kc s., 
320 Kc/s.-900 Kc /s., 900 Kc /s: 2.75 Mc s., 

..11k 2.75 Mc /s-8.5 Mc /s., 8.5 Mc /s. -20 Mc. s. 

Metal case 10in. x 6}in.x4 }in., size of 
scale 61ín. x 3 1in. 2 valves and I recti- 
fier valve, A.C. mains 230/250. Internal 
modulation 400 c.p.s. to a depth 30 per 
cent. Frequency calibration accuracy plus 
or minus I per cent. Modulated or un- 
modulated R.F. output continuously vari- 
able 100 millivolts, E3/l0/ -, P. & P. 4/ -. 

This includes the return to us for checking and 
calibration. We will build same for IS /- extra. 

Circuit and point -to -point wiring diagram, 3/6. Kit of parts 
for above, less checking and calibration,C3, plus 2/6 P. & P. 

Constructor's parcel, 
comprising chassis 12f x 
8 x 2in., cad. plated 18 
gauge, v /h., IF and trans 
cut -outs, back -plate, 2 sup- 
porting brackets, 3 wave 
band scale, new wave- 
length station names. Size 
of scale Ill x 4 }in., drive 
spindle, drum, 2 pulleys, 
pointer, 2 bulb holders, 
5 paxolin international 
octal valve holders, 4 
knobs, and pair of 46S IF's., 
16/6. P. & P. 1/9. 

CRYSTAL PICK -UP by famous manufacturer complete with sapphire 
trailer needle and volume control, 23/ -. Less volume control, 21/ -, post 
and packing on each 1 / -. 

EX -GOVT. RECEIVER TYPE 828. 
Complete coil unit, 6 bands, 60 kc /s: 
420 kc /s., 500 kc/s. -30 Mc /s., 21/ , 
Plus 2/- P. & P. Circuit for above, 4/-. 
Variable Selectivity IF Switch to 
suit above, 7/6. 

CABINET as illustrated, I I 1 x 64 x 51, 
in walnut or cream, complete with 
T.R.F chassis, 2 waveband scale, station 
names, new waveband, back -plate, 
drum, pointer, spring, drive spindle, 3 
knobs and back. 22/6. P. & P. 2 6. 
Gang with trimmers to suit, 7/6. 
Medium and long T.R.F. coils, 5/6 
per pair. 

Circuit and point -to -point wiring diagram for 3 -valve plus rectifier T.R.F. 
A.C. mains Receiver which could be built for approx. E4 (using the above 
cabinet), 1/6. 
WATERHOUSE Sin. EXTENSION SPEAKER, complete with vol. 
control, in gold and green, 22/6, P. & P. 1/ , 
MAINS OR BATTERY SUPERHET PORTABLE COILS. Medium - 
waved frame aerial and long -wave loading coil, used as aerial coils. Midget 
iron -core screened L M osc. coils, with circuit I.F. 465 Kc., 9/6. 
465 KC. MIDGET I.F.s. Q 120, size 11in. long, lin. wide, }in. deep by very 
famous manufacturer. Pre -aligned adjustable iron -dust cores, per pair, 12/6. 
Both these items LI, post paid. 
CONSTRUCTOR'S PARCEL comprising chassis 8in. x 4in. x 11in., with 
speaker and valveholder cut -outs, Sin. P.M. speaker with transformer, twin gang 
with trimmers, pair T.R.F. coils long and medium, iron- cored, four valve - 
holders, 20 K. volume control and wave -change switch, 23/ -. P. & P. 1/6. 
OUTPUT TRANSFORMERS. Standard type 5,000 ohms imp., 2 ohms 
speech coil, 4/9 ; 42 -1 speech coil 2 -ohm with extra feed -back winding, 4/3 ; 
Miniature 42 -1 2 -ohm speech coil, 3/3. Multi -ratio 3,500, 7,000 and 14,000 
7 -ohm speech coil, 5/6. 10 watt push -pull, 6V6 matching, 2 ohm speech coil, 7/ -, 
Television Chassis: Size 9} x 91 x 
3 1-in., 18 gauge steel cadmium plated Standard Wave- change Switches. 
complete with 5 -coil cans size If x 6 -pole 3 -way, 2/- ; 4 -pole 3 -v,ay, 1/9; 
l in. with iron cored former. These 5 -pole 3 -way, 1/9 ; 3 -pole 3 -way, 1/9 ; 
are wound for television frequency, 9 -pole 3 -way, 3/6 ; Miniature type, 
6/6. P. & P. 1/6.. long spindle, 3 -pole 4 -way, 2 -pole 
Push -back connecting wire. Doz 5 -way, 4 -pole 3 -way, 2/6 each. 
yds 1/6 post paid. P. & P. 3d. 
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Valve Holders, moulded, octal. 
Mazda, and !octal, 7d. each, 
Paxolin, octal, Mazda and foetal, 
4d. each. Moulded B7G, B8A 
and B9A, 7d. each. B7G moulded 
with screening can, 1/6 each. 
32 mfd., 350 wkg. 2/6 
16 x 24 350 wkg. 5/- 
4 mfd., 200 wkg. 1/3 
40 mfd., 450 wkg. 3/9 
16 x 8 mfd., 500 wkg. 5/- 
16 x 16 mfd., 500 wkg. 5/9 
8 x 8 mfd., 450 wkg. 3/6 
32 x 32 mfd., 350 wkg. 5/- 
32 x 32 mfd., 350 wkg. and 

25 mfd., 25 wkg. 6/6 
25 mfd., 25 wkg. Ild. 
250 mfd., 12 v. wkg. 1/- 
16mfd.,500wkg.,wire ends 3/3 
8 mfd.,500 v. wkg., wi re ends 2/6 
8 mfd.,350 v. wkg., tag ends 1/6 
50 mfd.,25 v. wkg.,wire ends I/9 
Ex-Govt. 8 mfd.,500 v. wkg , 

size 31 x I}, 2 for 2'6 
60+ 100 mfd., 280 v. wkg 7,- 
16 x 32 mfd., 350 wkg, 6/- 
50 mfd., 180 wkg. 1/9 
65 mfd., 220 wkg. 1/6 
8 mfd., 150 wkg. 1/6 
60+100 mfd., 350 wkg. 8/6 
50 mfd., 12 wkg. Ild. 
32 +32 mfd., min., 275 wkg 4,6 
50 mfd., 50 wkg. 1/9 
Miniature wire ends mould- 
ed 100 pf., 500 pf. , and .001 ea. 7d. 
Combined 12ín. mask and 
escutcheon in lightly tinted 
perspex. New aspect, edged in 
brown. Fits on front of cabinet, 
17/6. P. & P. 2/ -. 
Frame Oscillator Blocking 
Transformer, 4/6. 
Frame O.P. Transformer. 
Inductance 10 hy. ratio 10 : 1,9/6. 
Tube Mounting Bracket, size 
94 x 4 }in., with 41in. dia. cut -out. 
In 18 gauge cadmium plated steel 
and 12ín. tube clamps, 2/ -. 
Smoothing Choke, 2 henry 
150 mA., 3/6. 
Smoothing Choke, 250 mA. 
4 henry, 5 / -; 250 ma. 5henry,6, -. 
P.M. Focus Unit for Mazda 
tube, 15 / -. P. & P. 1/6. Similar to 
above with front adjustment, 
2 6 extra. 
P.M. Focus Unit for any 9in. 
or 12in. tube, 35 mm. neck, 
except Mazda 12ín., state tube, 
12/6. 
Similar to above, but with 
front adjustment, 2/6 each extra. 
Ion Traps for Mullard or English 
Electric Tubes, 5 / -, post paid. 
465 Kc. 1.F.s, size 21 x 11in. 
Q.I 10 removed from American 
equipment, S/- per pair Stan- 
dard 465 Kc. iron -cored IF's, 
4x II 1 fin., per pr. 7/6. Wear - 
ite standard iron -cored 465 Kc. 
IF'S, 31x if x 11in., per pr. 9/6. 
Iron -Cored 465 Kc. Whistle 
Filter, 2/6. 
Television Masks. White 
Rubber, 9in. with glass, 7/6. 
Cream rubber, l2in. with armour - 
plate glass, 15/ -, plus 1;6 P. & P. 
T.V. Width Control, 3 6. 
Two -piece Octal Screening 
Can, 9d. P. & P. 3d. 
Three -bank, 50 pf., 1/3. Four - 
bank, 50 pf., 1 /8. 
Mains Droppers, 0.3 amp., 460 
ohms, tapped 280 and 410, 1/6. 
0.2 amp., 717 ohms, tapped at 100 
ohms, vitreous, 1/6 ; 0.3 amps., 
950 ohms, tapped 700 and 825, 
2/6 ; 0.2 amp., 1,000 ohms, vitre- 
ous,tapped,2 /6. Vitreous.3 amp, 
700 tapped 680, 640, 600, 3/6. 
P. & P. on each 3d. 
E.M.I. potted low resistance 
Pick -up Matching Trans- 
former, 7/6. 
Speaker Material, 12in. x loin., 
I/6, post paid, 

Germanium Crystal Diode. 
2,3 post paid. 

Terms of Business: Cash with order. Despatch of goods within 3 days from receipt of order. Where post and packing charge is not stated please 
add 1/- up to 10 / -, 1/6 up to LI, and 2/- up to E2. All enquiries and Lists, S.A.E. 

SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS DECLARATION IS APPLICABLE. 

23 HIGH STREET (Uxbridge Road) ACTON, W.3 
Hours of Business : Saturdays 9--6 p.m. Wednesday 9 -1 p.m. Other days 91.30 p.m. Telephone : ACOrn 5901 
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"MUST HAVE" BARGAINS 
UNIVERSAL AVOMETERS. Ex -W.D. kerns that have been 
thoroughly reconditioned and are in perfect order. We have a 

limited number only of the 36 range Model at IO gns. each, and the 
Model 40 at E12/10/- each, 
COMMUNICATIONS RECEIVER R.1155. The famous ex- 
Bomber Command Receiver known the world over to be supreme 
in its class. Covers 5 wave ranges 18.5 -7.5 Mc /s, 7.5 -3.0 Mc /s 1,500- 
600 kc /s 500 -200 kc /s, 200 -75 kc /s, and is easily and simply adapted 
for normal mains use, full details being supplied. Aerial tested before 
despatch these are BRAND NEW AND UNUSED IN MAKER'S 
ORIGINAL TRANSIT CASES, ONLY El 119; 6. 
A few used receivers, also tested working before despatch, 
are available at E7/19 6. 
A factory made Power Pack, Output Stage and Speaker, 
contained in a black crackled cabinet to match the receiver, can 
be supplied at ONLY E5 /10 / -. Operates receiver immediately. 
DEDUCT I0 /- IF PURCHASING RECEIVER AND POWER 
PACK TOGETHER. 
Please add carriage costs of 10;6 for receiver, and 5'- for power 
pack. 
RF U NITS TYPE 26 AND 27. The very popular variable tuning 
units, which use 2 valves EF 54 and I EC 52. Type 26 covers 65- 
50 Mc /s (5 -6 metres), and Type 27 covers 8a -6, Mc /s (3.5 -5 metres). 
BRAND NEW IN MAKER'S CARTONS. ONLY 59,6 each. 
VIBRATOR UNITS. 2 volt type, American made, delivers 
67 volts at 4.7 mA, 130 volts at 20 mA, and 1.4 v. L.T. Easily 
adapted for use with any battery receiver, full details being supplied. 
ONLY 50/- (postage 2/ -). 
6 volt type, made by The National Co. of America for use with 
HRO Communication Receivers, supplying 165 volts at 85 mA, 
fully smoothed D.C. Complete with vibrator and 6X5 rectifier 
in black crackle cabinet, size 7in. x 7 ¡in. x 6in. Slightly used. 
ONLY 39/6. 
12 volt type, made by Masteradio f or the Admiralty, Delivers 
300 volts at 100 mA, and are complete ready for use. BRAND 
NEW IN MAKER'S CARTONS, ONLY 35/. (postage, etc., 2/6). 
INDICATOR UNIT TYPE 62A. Contains VCR97 tube with 
mu metal screen, 12 valves EF50, 4 of SP6I, 3 of EA50, and 2 of 
EB34. Built on a two deck chassis containing hundreds of con- 
densers and resistors, potentiometers, etc. In BRAND NEW 
CONDITION IN MAKER'S TRANSIT CASES. ONLY E7 /I0 /- 
(carriage 9/6). 
6 VOLT BATTERIES. By famous American makers, these have 
genuine hard rubber cases, and are BRAND NEW AND UNUSED 
IN MAKER'S PACKING. Size 8fin. long x6 }in. wide x7 #in. high. 
ONLY 59 6 (carriage, etc., 7'6). 
IO VALVE If METRE SUPERHET ZC 8931. For long distance 
TV results. Valve line up is 6 of VR 65, 2 of VR 92, and 1 each VR 136 
and VR 137, and the 12 Mc /s 6 stage I.F. Strip gives tremendous 
amplification with ample bandwidth of 4 Mc /s. Easily modified. 
Full details supplied. ONLY 59/6 (carriage, etc., 5/ -). 
TELESCOPIC AERIAL. Pulls out of metal tube 15in. long to 
extend to 73in. BRAND NEW. ONLY 7/6 (post 10d.). 
194 I.F. STRIP. An easily modified I.F. Strip recommended for 
TV constructors who want good results at moderate cost, or for 
those who have built televisors but are having trouble in the 
vision or sound receivers. Can also be modified for 2 channel 
working as per details in " Practical Television " October issue. 
This 6 stage strip measures 18in. X 5in. X Sin., and contains 6 valves 
VR. 65, I VR 92 and I of VR 56 or VR 53. Mod. data supplied. 
ONLY 45/- (postage, etc., 2/6). 
208 AMPLIFIER. Ideal for conversion into a high gain TV pre - 
amp. Complete with 2 valves EF 50. ONLY 15(- (postage, etc., 
1/6). 
CERAMIC 2 WAY 3 BANK SWITCHES, 76 each. 
CHOKES. 10 H. 60 mA, 3;9; 30 H. 100 mA, 12 6; 5 H. 200 mA, 
6/- (postage 1/. per choke). 
CHASSIS OF POWER UNIT 529. An ideal unit for stripping, 
or for using to build an amplifier, etc. Contains valveholders, 
resistors, potentiometer, chokes, and block and tubular condensers. 
Brand new, and housed in grey metal case size 12ín. x 8 #in. ;< 7 }in. 
ONLY 10 /- (carriage, etc., 3/6). 
TRANSFORMERS. Manufactured to our specification and 
fully guaranteed. Upright mounting, fully shrouded normal 
primaries 425 -0 -425 v. 200 mA, 6.3 v. 6 a., 6.3 v. 6 a., 5 v. 3 a., 
0 -2 -4-6.3 v. 3 a., 72;6. 
425 -0 -425 v. 200 mA, 6.3 v. 4 a., 6.3 v. 4 a., 5 v. 3 a., 50 / -. 
350 -0-350 v. 160 mA, 6.3 v. 6 a., 6.3 v. 3 a., 5 v. 3 a., 42/6. 
250 -0 -250 v. 100 mA, 6.3 v. 6 a., 5 v. 3 a., 32 6. 
Please add 1/6 per transformer postage. 
TRANSFORMERS, FILAMENT. 6.3 v. 2 a., 7/6; 6.3 v. 3 a., 
10/6. (Postage I; -). 
TRANSFORMERS EHT. Upright mounting. EHT for VCR 97 
tube, 2,500 v. 5 mA, 2 -0 -2 v. 1.1 a., 2 -0 -2 v. 2 a., 37/6. 
EHT 5,500 v. 5 mA, 2 v. I a., 2 v. I a., 72;'6. 
EHT 7,000 v. 5 mA, 4 v. I a., 82, 6. Please add 1/6 per transformer 
postage. 

Cash with order please, and print name and address 
clearly. Amounts given for carriage refer to inland only. 

U.E.I. CORPORATION 
Radio Corner, 138, Gray's Inn Road, London, W.C.I. 

Phone: TERMINUS 7937. 

(Open until 1 p.m. Saturdays We are 2 min. from High Holborn 
(Chancery Lane Station) and 5 min. by bus from King's Cross.) 

APRIL, 1953 

U.S. NAVY OSCILLOSCOPE UNITS -Containing 5 BPI. 
5in. Tube with fully screened mu shield isolating heater trans. 
Dozens of H.V. Cond., Resistors, Pots. etc. The finest value 
offered to date in " Scope " units. Price 57 6. 
LABORATORY TEST EQUIPMENT. For aligning and 
checking Trans. /Receivers covering 150 to 234 Mcs. comprising: 
Type BC906. Frequency Dip Grid Meter. 145 -235 Mcs. 
Type I- 196 -B. Signal Generator. 150 -234 Mcs. 
Type BC1066 -B. Radio Receiver. 150 -234 Mcs. Price E12 the 
Set. Carriage extra. 
EX -W.D. TRANSFORMERS, input 200/250 v., output0 -460 v. 
200 m/ A. 210 v. 15 m, a. 6.3 v. 5 a., 22 6. 
VALVES. 1S4, 10/6; 6AG5, 10'6 ; 117Z6, 1216 ; 6SH7, 6/6 ; 

EF50, 86 ; 955, 954, 6'- ; SG215, 6,6 ; Pen 220A, 6!6 ; TTI 1, 8/6 ; 

VR 150, 10'6 ; 42, 10/6 ; CK5I2AX, 9,- ; 6AG5, 10/6 ; 9001, 9002, 
9003, 7/6 ; 954 -955, 6 6. 
RF24 UNITS. Converted to 28 Mc /s Band. Variable tuned with 
100 -I geared S.M. Dial. Complete with plug and leads for imme- 
diate use L3,5, -. 
MAINS TRANSFORMERS. Input 200/240 v. Output 350 -0 -350 
or 250 -0 -250 volt 80 mA. and 4 and 6.3 v. 4a. and 4 and 5 v. 2 a. 
Price 21,6. Input 200,1240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 

15, 18, 20, 24, 30 volts, 2 amps., 21/6. All with one year's guarantee. 
D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. D.P. 
make and break, 8/6. We can supply any type of voltage and 
contacts at varying prices. 
NEW SELENIUM RECTIFIERS. F.W. 12/6 volt 3 amps., 14/6; 
4 amp., 26,- ; 6 amp., 30/- ; 1 amp., 8/6 ; 12 v. 100 mA., 3/- ; 
250 v. 100 mA. H.W., 9/- 80 mA., 616. 
TYPE 1N34- GERMANIUM CRYSTAL DIODES, 5;'6. 
B.C. 603 RECEIVER AND B.C. 604 TRANSMITTER. 20 to 
28 ,`1c s. Including 80 crystals, E35, carriage extra. 
U.S. MANUALS for Test Equipment IE -56 -A, SCR -729 -A and 
SCR729AZ. Contains all the gen on Freq. Meter B.C. 906, Receiver 
B.C. 1066 and Sig. Gen. 1 -1 % -B, 21/ -. 
VCR97 CRTs. New and crated. Picture tested, 45/6. Bases, 3,6. 
NEW MAG SLIP TRA NSMITTER MOTORS. Made by G.E.C. 
50v., 50 cycle. Mk. I -2in., Mk. II and IV -3in., 15/- each. 
NEW P.M. SPEAKERS. Sin., 14/6 ; 6in., 16/6 ; 8iß., 20/. ; 

IOin., 29,6. 
CARBON MICROPHONES with Matched Trans., 10/6. 
0 -500 MICROAMMETERS tin. 16/6. 
M C MICROPHONES with Trans., 15/ , 
4ft. ROD AERIALS, set of three 5/6. Base 3/ -. 

All Carriage paid in the U.K. from Dept. W.W., 

The RADIO & ELECTRICAL MART 
253B PORTOBELLO ROAD, LONDON, W.II 

Phone : PARK 6026 

I KW TELEGRAPH TRANSMITTERS. Two HF 300's out- 
put. Operation 3.5 mt. to 16 mc. 
BC6I0 TRANSMITTERS with speech amplifier, aerial tuning 
unit, etc. Brand new. 
RCA TRANSMITTERS. Type ET -4336. Complete with speech 
amplifier, crystal multiplier and VFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares. 
RCA TRANSMITTERS. Type ET -4332 modified by R.A.F. 
for use on crystal or master oscillator. Complete with speech 
amplifier. 
EX- R.A.F. 1143 TRANSMITTERS. 
NAVY MODEL COLLINS TRANSCEIVERS. TCS9, Com- 
plete sets. 
No. 12 TRANSMITTERS. With coupling units, remote control, 
etc. 
A.R.88D's, A.R.88LF's, A.R.77's, S27's, HRO and others. 
AUTOMATIC HIGH -SPEED TELEGRAPH EQUIPMENT. 
" BOEHME " (U.S.A.). Up to 400 signs per minute on line and 
wireless. 
NAVY MODEL TBY -8 TRANSMITTING- RECEIVING 
EQUIPMENT. Output 0.75 watts on M.C.W. telegraphy and 
0.5 watts on telephony. Frequency range 28 -80 mc. 

All above items in excellent working condition. 
Working demonstration upon request. 

TX VALVES 803, 805, 807, 813, 814, 861, 866A, DET -16 and 
many others. 
Large stock of Tx condensers, crystals and other components. 
Alignment and repair of communication receivers and all other 
short -wave equipment undertaken. 

P.C.A. RADIO 
Transmitter Division :- Receiver Division :- 

The Arches, Cambridge Grove, 
London, W.6. 
Tel.: RIV 3279 

170 Goldhawk Road, 
London, W.12. 
Tel.: SHE 4946 

For spare parts for American transmitters see our advertisement 
on page ..111. 
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DE HAVILLA\D 
Advanced Guided Weapon Projects 

Technicians are needed for key positions in an expanding team engaged on research, 
design and development work. Permanent and progressive posts, both senior and 
junior, are available for men of ability and enthusiasm who can offer sound know- 
ledge and experience. This is a unique opportunity of acquiring advanced techniques 
and promotion prospects are good. 

Reference: 

17 DESIGNERS experienced in servo mechanisms, gyros, hydraulics, pneumatics, materials and; structures 
related to aircraft or armament work. 

17A DRAUGHTSMEN -SENIOR, INTERMEDIATE and JUNIOR for varied aspects of design. 

18 MATHEMATICIAN for work on control systems. Knowledge statistics and noise. First -class honours or 
higher degree. 

19 PHYslctsrs- sENloR -for research team. With honours degree and industrial experience. 

20 PHYSICISTS as research workers for field and laboratory tests, with good degree and some industrial 
experience in electronics or specialising in mathematics. 

2! ELECTRONIC ENGINEERS - SENIOR -to be responsible for section engaged in work as reference 22 below. 

22 ELECTRONIC ENGINEERS experienced in one or more of following- circuit development, miniature and 
sub -miniature techniques, magnetic amplifiers and equipment. 

23 DEVELOPMENT ENGINEERS, H.N.C. standard, experienced structural testing (preferably aircraft), knowledge 
of strain -gauge equipment an advantage. Capable of working on own initiative planning test equipment 
and analysing test results. 

24 DEVELOPMENT ENGINEERS, H.N.C. standard, familiar small electro- mechanical equipment, pneumatic and 
hydraulic servo systems for testing and developing. Knowledge electronic test equipment a distinct 
advantage. Should have experience in undertaking planning, carrying out and analysing of complete tasks. 

26 INSTRUMENT ENGINEERS- experience of electro- mechanical instruments (gyros, small specialised motors, 
relays, etc.). 

27 SERVO ENGINEERS -practical experience of servo mechanisms. 

28 LABORATORY ASSISTANTS, qualified H.N.C. City and Guilds standard, for varied work. 

29 wIREMEN- advanced laboratory standard. 

30 wIREMEN- familiar circuit diagrams, radio or radar maintenance experience. Young ex- Servicemen 
particularly invited to apply. 

31 TRIALS AsstsTANT -- experience as reference 30 above. 

Apply in confidence quoting reference number of post in which interested to : 

The Personnel Manager, 

DE HAVILLAND PROPELLERS LTD. 
Hatfield Hertfordshire. 
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OUTSTANDING OFFERS FOR 
EXPORT ONLY 

U.S.A. Radio and Radar Equipment. 
RCA TRANSMITTERS. Type ET- 4336 -B, H, K, L 
AIRCRAFT TRANSMITTERS, Model GO-9 (Westinghouse). 
RADIO SETS SCR -695. RECEIVERS AR -77 and 88. 
TEST EQUIPMENT IE -46, TS- 36 /AP, TS- 56A /AP, TS- 5I /APG -4, 

Type 205A, Type LR -I (General Radio), BC -221 (Bendix) AN/UPM 
Hallicrafters SCR -299, 399 and 499 (BC -610). 

INTERROGATORS -RESPONSORS BM -I (and BN -I) 
REPEATER -INDICATORS AN /APA- I. 

RADAR INDICATING EQUIPMENT, Model VF. 
Large Quantities of American Microwave Frequency Meters 

(Lavoie Laboratories). 
PULSE GENERATORS (RCA and Measurements Corporation). 
AIRCRAFT RADAR (complete units), APS -6. 
AN/APN RADIO ALTIMETER EQUIPMENT. 
TS- l0A /APN TEST EQUIPMENT FOR ABOVE. 

Spares (Radio and Radar -U.S.A.) 
Full range of spares for most U.S.A. Aircraft, Naval and Ground 
Radio and Radar Units (SCR -187, 188, 193/269, 274-N, 287, 399, 
508 -I0, 17, 536, 566, 593. 608 -10 (very large quantities), 694, 695, 
MRN -3, TRA- I -ABK, BM, BN, SM, 50, SQ, SK, APS -2, 3, 4, 6, 
15. etc.). Klystrons 2K33 (Oxford tubes). 
Large Quantities of Plate Supply Transformers for ET/4336 Trans- 
mitters. 
British T/R (X 42, W/S No. 11. W/S No. 17, W/S No. 18 Mk. III, 
W/S No.38, W/S No.58, W/S No. 68 -T). 
Power Units, Wavemeters, Motor Generators, Dynamotors 
and large quantities of various components 

Aircraft Instruments and Accessories. 
Catalogue supplied only to Governments, Airlines and Accredited 

Government Contractors. 
Enquiries to 

BRITISH SAROZAL LTD. 
(Export Branch) 

1 BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1 
Telephone : HOLborn 6763/4/5 Cables Sarozal, London 
ALL EQUIPMENT AS ADVERTISED IS AVAILABLE FOR 
IMMEDIATE DELIVERY FROM STOCK AND IS FULLY CHECKED 
AND TESTED -PRIOR TO DESPATCH -IN OUR OWN WORKS 
AND LABORATORY. ARB OR AID CERTIFICATES CAN BE 

SUPPLIED UPON REQUEST. 

We buy for cash American surplus equipment. 

CITY & RURAL 
IMMEDIATE DELIVERY FROM STOCK 

"VIEWMASTER" 
SPECIFIED COMPONENTS 

(London - Sutton Coldfield - Holme Mass - Kirk- O- Shotts - 
Wenvoe - Newcastle - Belfast.) 
Send for Stage I now -price E3: 23, post free. Complete Kits. 
Stage -by -Stage and Single Components Supplied. " Viewmaster " 
Construction Envelopes 7/6 ea. 
LANE TAPE TABLE Mk. 3, 1E16,110,-, plus 10/- carriage and 
packing. 
LANE RECORD /PLAYBACK AMPLIFIER KIT (including 
valves and complete down to the last nut and bolt), EI3 / - / -. 
LANE RECORD /PLAYBACK AMPLIFIER (ready -built and 
tested), E15/10/ -. 
CONSTRUCTION ENVELOPES. Stage -by -Stage Construc- 
tion Envelopes for Lane Record /Playback Amplifier, 5/3, post free. 
RONETTE MICROPHONES. For use with Lane Amplifier, 
52/ -. 
TRUVOX TAPE DESK MARK III, 023/21 -, plus 15/- carriage 
and packing. (Details of an easily constructed amplifier supplied 
free of charge with each desk purchased.) 
TRANSFORMERS : 30 v. 2 a. for models, etc. Tapped 3- 4- 5 -6 -8- 
9-10-12-15-18-20 -24 v., 21,- ; 350 -0 -350 v. 80 mA. 6.3 v. 4 a., 5 v. 
2 a., 21/ -. Ditto but 250 -0 -250 v., 2I / -. Heater 6.3 v. 1.5 a., 7/6. 
350 -0 -350 v. 150 mA. 6.3 v. 5 a., 5 v. 3 a., Fully Shrouded, 45/ -; 
EHT 2.5 Kv. 5 mA. 0 -2 -4 v. 4 a., 0 -4 v. 2 .a, 45/ -. All Primaries 
200 -223 -240 v. 
METAL RECTIFIERS : 6 v. 1 a.. 5/6 ; 12 v. I a., 9/9. 
ALUMINIUM CHASSIS : 6 x 4 x 2fin., 4/9 ; 8 x 6 x 2 1in. 
6/4; I0x7x21in.,77; 12 x 8 x 21in., 9/6. 
S.T.C. METAL RECTIFIERS : E.H.T. K3/40, 7/6 ; K3/45, 
8/2 ; K3/50, 8 8 ; K3 100, 14/8 ; H.T. RMO, 5/ -; RMI, 5/3, 
RM2, 5/9; RM3, 7, -; RM4, 21/ -; DRMIB, 11/6; DRM2B, 12/6; 
DRM3B, IS -. 
CLEAREX bin. ENLARGERS (for VCR97, etc.), 22/6. 
Terms : C.W.O. or C.O.D. over E2. Over E2 post free, otherwise 
please add If- post and packing. 

FOR ATTENTION -ADVICE -SERVICE, WRITE 

CITY & RURAL RADIO, 
101, HIGH STREET, SWANSEA, GLAM. 

Telephone: Swansea 4677. 

APRIL, 1953 

FERGUSON RADIO 

CORPORATION LTD 

invite applications from experienced and 
qualified radio and television engineers 
to join their research and development 
laboratories at Enfield, Middlesex. 

The appointments to be made afford 
considerable scope for advancement 
and offer excellent opportunities for 
men of the right calibre to commence 
careers with one of the leading manu- 
facturers in this country. Salaries are 
commensurate with experience and 
ability, and there is an excellent 
pensions scheme. 

Write in confidence, giving full details 
of education and experience to Chief 
Engineer, Ferguson Radio Corporation 
Ltd., Great Cambridge Road, Enfield, 
Middlesex. 

UNIVERSAL ELECTRONICS 
London's Largest Selection of High Quality Communications, Audio 
and Test Equipment. 

Test Equipment. 
AVO wide range signal generator, as NEW, E22. AVO electronic 
tester, as NEW, E32. AVO model 7 as NEW, £16/10/ -. Model 40, 
£12 /10 / -. A.C. /D.C. Minor, E61151 -. COSSOR Telecheck as NEW, 
E20. COSSOR Double Beam Oscilloscope, E35. TAYLOR, AVO 
and G.E.C. Resistance cap. Bridges, from E71I0/ -. MARCONI 
TF517, 390G, TFI44G, signal generators in stock. FERRIS Instru- 
menu. Signal Generator model 22A, E55. SALFORD Type 106 Signal 
Generator, £35. BENDIX Frequency meters Type BC221 and 
VHF. Signal Generator 40 -500 Mc /s TS47AP in stock. BSR. Audio 
Oscillator LO50A, £45. WESTON Industrial testers. 20,000 OPV, 
E25. GEC Selectest meters as NEW, EI3. EVERSHED Wee 
Meggers 500V, E12. Bridge type, E35. 

Receivers. 
RCA. AR88's D. and LF. HALLICRAFTERS S 24 550 Kc /s -42 Mc /s, 
E35. S20R,S38A.C./D.C.I10 -250 v., E30. RME. 69 HAMMARLU ND 
HQI20. PHILIPS receivers. 1.2 -30 Mc /s, E35. NATIONAL HRO. 
Mr. and Senior SX28, LSO, complete with coils and Power Pack, from 
E30. HALLICRAFTERS VHF S27 S27CA. BTH. VHF. 300 -600 Mc /s. 
MARCONI CRI00, as NEW, E30. MANUALS supplied for the RCA 
AR88, AR77E, SX28, CR100, 527, S20, RI294 HRO's, etc., £11716 each. 

Audio Equipment. 
SPEAKERS Vitavox. Goodmans. Wharfedale. Microphones STC. 
Ball type 4021C at E8 /10 /- each. GEC Ribbon, E l l . And many other 
types. Tape Recorders. SIMON SOUND, good condition, 
E40. BOOSEY AND HAWKES, NEW condition, E45. 
SCOPHONY BAIRD Cine Soundmaster, as NEW, E40. 

In Stock. 
U.S.A. GEAR TS69AP. 300 -1,000 Mc /s wavemeters. Frequency meters 
300.700 Mc /s. 3CM Signal Generators. Klystrons type 723/AB, 
707B, 2K22, 2K39, CVI29. Waveguide parts and lengths. 
WANTED AT YOUR PRICE. 
TSI48 or TSX -4SE spectrum Analyser. TSI74U, TS175, TS33, Apr. 4. 
Tuning units, etc. Any high grade Lab test Gear and Receive*-s. 
Payment Cash by return. 

Shop hours: 9.30 to 6. Thursday to I p.m. 
Phone GERrard 8410 (Day), MEAdway 3145 (Night). 

OUR ONLY ADDRESS DEPT. W. 

27 LISLE STREET, 
LEICESTER SQUARE, LONDON.WC.2 

1 
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Wireless World Classified Advertisements 
Este 71- for 2 lines or less and 3i6 for every additions 

line or part thereof, average lines 8 words. Bos Numbers 
2 wards plue 1/-. (Address replies: Boa 0000 c.o "Wireless 
World" Dorset House, Stamford St., London. S.E.1.) Trade 
discount details available on application. Press Day: 
May 1953 issue, Tuesday, March 31st, No responsibility 
eccerted for errors. 

Readers or, warned that Government surplus 
which may be offered for sale 

through our columns carry no manufacturers' 
guarantee: Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian use, or may have de- 
teriorated as a result of the conditions under 
which they have been stored. We cannot 
undertake to deal with any complaints regarding 

any such components purchased. 

WARNING 

NEW RECEIVERS AND AMPLIFIERS 

1^1 
-watt high quality amplifiers, bass and G treble boost; £12/15; lists.- Broadcast 

& Acoustic Equipment Co., Ltd., Tombiand. 
Norwich. [0065 

ATECHNICAL and engineering " Triumph " 
mgh fide.ity 5 -watt power amp. with sep- 

arate remote T.C. unit, £11/5; incomparable in 
price and performance; 6 -watt P.Y. model, 
£16/10; 10 -watt, £18/10; Tuner units from 
£8 /7r8; details from- Triumph Amplifiers, Long - 
moor Road, Liphook. 19843 

THINKING 
of investing in a new radiogram 

chassis, then why not buy your chassis 
direct from the manufacturers? We specialise in 
lrign- quality raum receivers and leerier units: 
our 3534 is a particularly fine performer, a 3 
wave -band 5 -valve superhet; latest miniature - 
type valves, 4 watts output, handsome floodlit 
glass aml in 3 co.ours; we also recommend 
model RF33 feeder unit; 2'Frd stamp for litera- 
ture; trade enquiries invited. -Bayly Bros., 46. 
Pavilion Drive, Leigh -on -Sea, Essex. 19835 

RECEIVERS. AMPLIFIERS- SURPLUS 
AND SECONDHAND 

CV-24, working order, requires overhaul and 
!] realigning; £10. -Box 5826. [9811 

C.A., AR88D, first -class order; £60 or near. 
-Francis, 93. Wardour St.. W.I. [9860 

D YVATRON Ether Conqueror radio- gramo- 
phone, latest type, for sale; £85. -Box 5202. 

[9709 

WI LLIAMSON amplifier and tone control 
unit; E25.- Lorden, 32, Madeira Rd., 

[9774 

W ROTHAM 
police, fire, receivers, RR1132 

converted to 90 Mc /s with output stage; 
£11. --Fla. 6928. [9795 
TRIPLE Diversity reception set. R201, every 
A. possible refinement; £90.- Terry, The 

Huon_ [9859 

HRO Rx's and coils in stock, also AR88, 
I3C348R, CR100, etc. -Requirements please 

to R.T. & I. Service. 254. Grove Green Rd.. 
London, E.11. Ley. 4986. [0053 

HALLICRAFTER 
HT -11B with power pack, 

:130; TR1196, TR1196A, trans.. recs., Mar- 
coni trans. type AD67A; offers.- Hounsome, 
Kempshott Hill Garage. Basingstoke, Hants. 

[9838 
LOUDSPEAKERS- SURPLUS AND 

SECONDHAND 

1ZOLA 
G12 with trans., perfect, offers? -Raw, 

Norham, Northumberland. [9846 

GOODMANS 
Axiom 101, £6110, in perfect 

omdltion. -Box 5857. [9841 

DECCA corner speaker 6 ohms: E20, o.n.o.- 
Main, The Cottage. Dulverton, Som, [9765 

HARTLEY 
Turner 215. post -war model, new; 

offers over £10. -2. Cliff Rd. Gdns., Leeds. 6. 
[9717 

VOIGT 
energised unit, £16; H.C. horn, £5; 

incomplete copy H.R.O. receiver; £12.- 
Gent, 52, Mayola Rd.. London, E.5 (write 
please). 19837 

LOUDSPEAKERS- SURPLUS AND 
SECONDHAND- WANTED 

W ANTED, Wharfedale speaker; price, type, 
age.- Higgins. 76, Orford Way. Malvern , 

TRANSMITTING EQUIPMENT 

PHIIAO 
business radio 2 complete business 

radio equipments for sale; each comprising 
one central station transmitter /receiver and one 
mobile ditto: crystals supplied frequency of one 
30 -44 Mc /s and other approximately 150 Mc /s 
-Apply Airmec. Ltd. High Wycombe. [9781 
TRANSMITTING EQUIPMENT- SURPLUS & 

SECONDHAND 

5í111,w 
transmitter. Philco C43, perfect and ' SU complete with auto -transformer, power 

pack, transit cases. etc.; E50. -Box 5309, 
19715 

NEW DYNAMOS. MOTORS ETC. 

B ATTERY chargers, 4 models. 2- 6 -12v, 1 -2 -4 
alrp D.C.; any mains voltage; also larger 

types special transformers, chokes, test gear. in- 
terior car heaters, etc, -The Banner Electric 
Co., Ltd., Hoddesdon, Herts. [0112 

115 

953 

H air Aid/MB Je 
The PARTRIDGE 

1953 PR ICE LIST 
In this new price list are 

given details of a carefully 
balanced range of transformers 

and chokes covering some 
100 

STANDARD TYPES 
There is now a Partridge Trans- 
former- (Power or Audio) and 
Choke to fulfil virtually every 
need, of replacement or original 
circuitry. Each type is available 
for 

IMMEDIATE DELIVERY 
and each is covered by a 

12 MONTHS GUARANTEE 

Logically the outstanding per- 
formance of Partridge products 
implies that they cannot be 
the ' cheapest available, but 
there is that assurance of 
long -life efficient service for 
so very little extra. 
Below is a coupon which will 
bring you by return today's 
most comprehensive list of 
tried and proven trans- 
formers and chokes. 

POST THIS COUPON NOW. 

To PARTRIDGE TRANSFORMERS Ltd., 
Roebuck Rd., Tolworth, Surrey. 
Please send me your 1953 Price List of Trans- 
formers and Chokes. 

NAME 

ADDRESS 

Please use Block letters. W.W.4/53 

ALL types of rotating electrical machinery up 
to 20kva available, including rotary con- 

verters, rotary transformers, motors. petrol and 
diesel -engined generating plants. alternators 
and d.c generators. We are also in a position 
to quote for power transformers; as actual 
manufacturers we will be glad to quote for any 
quantity for home or export. 
DIESEL Electric generating plants, 3kva, 230v 
with push -button remote control, starting 
equipment, ready for use; £250. 
CHAS. F. WARD. Lordscroft Works, Haverhill. 
Suffolk. Tel. 253. [0039 

THE Pearce new model diesel alternator plant. 
on welded steel frame, 230/1/50 3kva plus 

32v 15a d.c., Petters latest AVAI, air -cooled 
diesel engine, alternator, self- energized, auto- 
matic voltage control by winding on stator. at 
govern, speed 1,500 rpm d.c. output trickle 
charges or charges lighting and starter bat- 
tery up to 15amps, 24V lighting is used when 
plant is not in use; start and stop by remote 
control push- button; complete with main switch 
and fuses, battery cables. 24v 72 amp /hr. batt. 
instruction book, spares; engine covered be 
Petters' inspection service £275, free delivery; 
where remote start and slop not required, but 
only push start on plant, reduction of £6/10: 
a few from stock, others quick delivery; if you 
collect, or we deliver, battery is charged and a 
10 cu ft concrete bed given free. 
SEND p.c. for full description and photographs. 
ALSO above plant fitted Lister slow -speed water - 
cooled diesel, and electric flywheels. 
ALTERNATORS, 230/1/50. 400VA. self -ener- 
gized, 3,000 rpm, ball bearing. £23/15 del.; 
also special television model same price; volt- 
age regulator 30/- extra. 
TELEVISION. guaranteed interference free, 
special rotary converters, fitted radio and tele- 
vision filters, wt. 60Ib d.c. input, 12v 200va out. 
24v, 32v 50v, 110v. 230v d.c, to 230v out, 250va, 
£27/10 del.; also converters for radiogram and 
general use, inputs, outputs and prices as above: 
the above also supplied without smoothing, 
£24/10 del, 
THE above are the latest products of British 
manufacture, and are guaranteed for one year, 
fullest details of plant, alternators or 400VA 
alt. or rotary converters. by return post; state 
which required; terms c.w.o.. pro forma invoice 
c.o.d. (post goods only). 
T. W. PEARCE. 66. Great Percy St.. W.C.I 
(near Angel). [0013 
DYNAMOS. MOTORS. ETC. -SURPLUS AND 

SECONDHAND 

G 78 pefeect; 
201B/AC 1.ixi,a41, Talbot of Rd., Trow- Trow- 

bridge. [9700 

D.C. to A.C. converter, Electro- Dynamic Con - 
struction Co.. input 240v d.c., output 230v 

a.c., 8.7 amps, 50 cycles, single -phase. -Box 5745. 

TV without mains, picture equal to mains[ sup 
ply. as supplied to the B.B.C., special 

Chorehorse A.C. /D.C. petrol electric genera- 
tors, self -starting self- contained, compact, 
A.C. voltage 220/250, 50/60 cycles. 25 
0/350 watts; will also run radios. vacuum 
cleaners. small tools, etc.; D.C. output will 
charge batteries for permanent lighting. 
PRICE £47/10 plus 10 /- delivery.- Below. 
STORAGE batteries. finest possible specifica- 
tion, dry, uncharged. 12v 75 a.h. heavy duty. 
19 plates, separate cells, in hardwood cases, 
price £7/17/6 plus 9/6 delivery. 
6V 90 a.h. 15 plate hard rubber cells. also 
suitable for cars. tractors. lorries; price £3/7/6 
plus 7/6 delivery. 
TEDDINGTON ENGINEERING Co.. Ltd., Dept. 

D." High St., Teddington. Middx. [0023 
NEW TEST EQUIPMENT 

ONE Airmec oscillator camera, type 758, for 
sale, new and unused; frustrated export; 

£78. -N. Miens & Co., Ltd., 115, Gower St., Lon- 
don, W.C.1 [9788 

TEST EQUIPMENT -SURPLUS AND 
SECONDHAND 

MRPHY all -wave oscillator type M.1, 110 - 
250V, A.C.; £18. 

AVO ditto, £10; AVO 7. £10; Weston E772, £14. 
HARTLEY Turner 215. £7/10; Spencer West 
London AC3 pre -amp, £6; various quality com- 
ponents, 10,000 service sheets, valves, etc.; s.a.e. 
please. -Mr. Hopkinson, Bury Rd., Thetford 
Norfolk. [9852 

COSSOR 
339A D/B oscilloscope; £25. -Tel. 

evenings 7 to 9, Willesden 2067 (Londoo7 )). 

nENDIX frequency meter, 
se0 offers.? Pr ttoylsd Vicarage, Barnsley. 

COSSOR oscilloscope, Model 339: £25 
[9731 

nearest. -Graham Newbery, Radio House. 
Axminster. [9789 

E.C. Selectest a.c. /d.c. 34 range testmeter. 
perfect,' £10; offers.- Greaves. 10. Apsley 

Terrace, Haifax. 19805 
T TNDSED Partridge oscilloscope transformer, lJ 35/- only, miscellaneous small laminations 
used experiments; state requirements. -Box 
5859. [9844 

FOR SALE AND WANTED 
ADVERTISEMENT FORM 

TURN TO PAGE NO. 135. 
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THE 

OLYMPIC 
HIGH GAIN 

THREE WAVEBAND 

MINIATURE COIL PACK 
A compact coil assembly of ultra modern 
design employing six "PERMACO" 
self screening high Q coils, permeability 
tuned. Together with silver mica con- 
densers and special low loss ceramic 

trimmers. 
NOTE The following outstanding 

advantages. 

Size 2" diameter by If" long. 
"PERMACO" self screening high 
Q coils. 
Separate switch wafers for AER and 
OSC sections. 
Four position switch with switch 
wafer for gram connections. 
Totally enclosed. 
Fully guaranteed. 
Only five colour coded leads to connect. 

Aligned and tested ready for use. 

Obtainable from all leading dealers and wholesalers. 

Write for full details to: 

OLYMPIC RADIO 
COMPONENTS 
224, Hornsey Road, N.7. 

NORth 2914 

THE "FLUXITE QUINS" AT WORK 
Thank FLUX! TE, our job's nearly through. 
Just one bit of soldering to lo. 

Rohn the oies born below. 
What's this!" exclaimed OR. 

"Note there'll be a fine hullaballoo!" 

See that FLUXITE SOLDERING PASTE is 
always by you -in the house- garage- 
workshop -wherever speedy soldering is 
needed. Used for over 40 years in Government 
works and by leading engineers and manu- 
facturers. Of all Ironmongers-in tins from 
1/- upwards. 

TO CYCLISTS! For stronger wheels 
that will remain round and true, here's 
a time tested tip. Tie the spokes where 
they cross with fine wire AND 
SOLDER. It's simple -with 
FLUXITE -but IMPORTANT. 

FLUXITE 
SOLDERING PASTE 

A Staunch Companion to Flu.xìte 
Soldering Fluid. 

SIMPLIFIES ALL SOLDERING 
Weil. for book on the Art of " SOFT " soldering and 
for Imflete on CASE- 11 AEDENING STEEL and 
TEMPERING TOOLS with FLIT /CITE. Prier lid. ea. 

FLU XITE LTD., 
BERMONDSEY STREET, LONDON, S.E,1. 

WIRELESS WORLD 

C!OSSOR 
double beam scope 339A, perfect 

condo.; £35 or offer. -Box 5849. [9836 

AMATEUR 
selling test gear, etc.; bargain 

prices; send stamped addressed envecope 
for details.- Gilford, 22. Pembury Rd.. Ton - 
bridge, [9618 

SOUND 
SALES B.F.O. with matching trans- 

former, flat 25 cys to 20 kcs, as new, cost 
nearly £40; will accept £25 or near offer. - 
Box 5773. 15798 

OSCILLOSCOPE, 
industrial electronics No. 

12008, as new; AVO 1948 sig. generator; 
Baker 121n. triple cone speaker in Min cube 
infinite baffle; offers over £16, £5, £5 resp.; 
seen London. -Box 5855. 19839 

SIGNAL 
generators, oscilloscopes, output 

meters, valve voltmeters, frequency meters, ulti -range meters in stock; your enquiries are 
l nvited.- rtequirements to R.T. & I. Service, 254. 
Grove Green Rd., London, E.11. Ley. 4986. 

AVO 
valve ch. meter, mint cond.; Varfacs 

200 cuh, 100R, ií list price; Rediffusion 605A 
absorption waveniecer, lOOac /s- 30mc /s, t/ list 
price; Cossor 52A sig. gen., 5- 75mc /s (similar 
190G). £30; heterodyne wavemeter. A.C. mains. 
X74L, 20- 80mc /s, £20' also TF517E. -399. Upper 
Richmond Rd., S.W.15. Putney 7660. [9851 

WESTON 
industrial circuit tester model 785, 

YY 20,000 r. per v.. D.C. volts. 1- 10- 50 -200- 
500- 1,000- 2,000. current 50 microamp. lOamp 
6 ranges. A.C. Colts 5- 15 -30- 150 -300 -750 -1,500, 
current 500 milliamp, 10amp, 4 ranges, ohms, 
.5 ohms -30 megohms, 5 ranges, overhauled by 
Sangamo Weston, with oak case and leads; £21. 
incl. carriage and insurance. -White, 90, Fair - 
bank Rd., Bradford 42812. 

19714 NEW GRA 
EQUIPMENTND 

SOUND 

GET it " taped " on the new Motek K3 tape 
unit from Hatfield Radio. 

NOTHING comparable at near the price. 
CONSIDER these features: 
THREE Collaro Motors. 
PUSH- BUTTON operation. Electronic braking 
by push -button. High impedance twin track 
record and erase heads. New improved fly- 
wheel and capstan, machined to accuracy of 1/10 
of 1 thou. in eliminating " wow." Supplied 
with full instructions and suitable circuit for 
amplifier. Fully tested, and guaranteed for 12 
months. One -hand operation, tape finds its 
own level. Fast rewind without handling tape. 
Fast forward without handling tape. Tape 
speed '71/.,in P.S., giving 1 hour on 7m spool. 
OUTSTADING appearance, superb perform- 
ance. Made by Modern Techniques, London. 
price 16gns. 
TWO tape desk amplifiers available, both first 
class, and designed for the Motek K3 unit B6. 
uses E.F.37, 6SN7, 6V6. 5Z4 and Magic Eye, 
with 81n weaker, at £15/15. or 
H.R.2 at £9/15; uses SP61. 6SN7, 6V6, 6V6 and 
5Z4 or equiv., and 6! :in speaker. Both have 
oscillator for bias and erase, high and low 
gain inputs, free from hum. With ample gain 
6 months' guarantee. Separate bias and treble 
boost. 
REXINE portable type cabinet for Motek K3 
and amplifier etc.. £4/17/6: spare reels, Scotch 
Boy tape and microphones at standard prices. 
post and packing 5/- extra. 
WRITE for further details: - 
SEE March issue for illustration, page No. 63. 
HATFIELD RADIO, 78, Stroud Green Rd.. 
London, N.4. Archway 1593. (9858 

TAPE 
constructor's envelope, 5/6. Swift radio 

(M.O.). -21, Hibbert Rd., Harrow, Middx. 

TAPE 
recorder motors. 230v. a.c., powerful. 

(9730 

quiet, brand new, 13/11: post, etc., 1 
K. W. Logan, Westallev. Hitchin. Herts. 10232 

ARRARD a.c. /d.c. autochange 3 -speed units. 
brand new latest model RC75A' complete 

with 2 low impedance heads and matching trans- 
former, £26/9/1, or with turnover crystal head. 
£24/18/10; very limited quantity; cash with 
order, or c.o.d.' carriage free. 
N. 

o l 2oeit84 ore[9614 
London, E 2, Tel. Shrdch 82. 
FA1CTORY 

-BUILT tape recorder amplifiers, 
new components, B.V.A. valves, latest Lane 

specification, £12/10; kit of parts, £10; low 
noise oscillator units, 52/10; 30 -watt P.A, am- 
plifiers, 2 mike, i gram inputs, electronic mixing, 
base and treble controls, £32: Junior model, £25. 
-.LB. Electronics, 47a, Bulwer Rd., Leicester. 

[9847 

WEARITE tape decks, £35; 9 watts P.P. R/P 
amplifiers to suit £25; these are 1st class 

amplifiers; freq. res. 
suit, 

with sep. bass 
and treble controls, etc. amps. for Bradmatic 
desks from £25; Truvox desks with 9 -watt P.P. 
amp. 8ín L /S, tape. 39gns; amps. for Lane or 
M. Master, 12 -watt P.P., 16gns; or built to 
order. -Harding Electronics, 120a, Mora Rd.. 
London, N.W.2. [9648 

POLLOOK 
lightweight m/c pick -up. response 

40cs to 20kc /s. h.f. resonance 25kc /s 
aoprox.; complete set of parts for constructing 
head, 25/ -. plus 1/- post and packing; building 
instructions, 5/ -: sapphire stylus .001ín or 
0025in, 7/6; model also for thorns: 100:1 input 

transformer, steel case 20/ -. plus 1/- post, etc. -Sae. for details to A. M. Pollock, 31. Brook - 
lawn Drive, Manchester, 20. [9625 

GRAMOPHONE AND SOUND EQUIPMENT 
-SURPLUS AND SECONDHAND 

WEARITE 
tape deck, in original packing; best 

offer over £27, -Box 5825. (9810 

WILLIAMSON 
O.P. transformer, Premier, as 

new and guaranteed; £3. -Box 5408. 

WIRE, Recorder, and microphone; 
(9727 
£35. 

Ave., -6, Weymouth Av Mill Hill, N.W.7. 
[9790 

FERROGRAPH 
tape recorder, Model D. per- 

feet, few hours' use only; 560.-Box 58244..E 

APRIL, 1953 

WIRELESS SUPPLIES UNLIMITED 
Specialists since 1925 in 

Electronic Components. 
We carry without question the most comprehensive 
stocks in the industry, including everything for the 
Viexzuaster, Teleking, and all published circuits. 
The bulk of our stock is new, current production 
material, but we handle 1101116 ex-Government surplus 
material -no junk. Speedy despatch ]s our strong 
point, try it: 
HERE ARE A FEW " SNIP LINES " GOING CHEAP. 
Condensers, CT850 84F. 500 v. can, with clamp 213 
20.20µF. 150 v. can with chap 211 
Canadian (large) :32µF. 930 v. can with clamp 116 
" Spike " Aerials, 30ft. copper braid on winder 1/9 
Parmeko Admiralty Speakers, 2.way horn 551 - 
Bakelite SPCO Toggle Switches 94. 
Plessey Push- button Switch Assembly, with 
QM33 Main, Switch, 6 wafers (total 7 pushes) 2/3 
Allen 723 Scanning Poker (Viewmaster, etc.) 25/6 
Allen 720 Line Output EHT Trans. (Viewmaster, 
etc.) 25/6 
Output Triodes, 2 -volt, brand new 4/6 
Thyratrons, NGT1, 4 -volt heater 4/3 
EHT Rectifiers, VU111 (4 v.) or VU120A (2 v ) 3/11 
Metal Tubular Couds. Genuine product of famous 
U.S.A. manufacturer: 
0.001. 0.002, 0.005µF.1,000 v. 7i d. 
0.01 µF.1,000 v., 0.02µF. 750 v. 9d. 
0.1µL'.350 v. 10i d. 0.25µF. 500 v 1/- 
Full-wave Bridge L.T. Rectifiers, all 12 -volt 
1 amp. 616 : '2 amp. 10 /6 ; si amp. 12/6 ; 4 amp. 
22/6. 
Nylon Dial Drive Cord, glass fibre core, 36ft 
reel 2/3 
Speaker Grilles, Stilt. square,woven steel ribbon, 
bright plated finish 21- 
Don't add anything for packing and postage unless 
your order comes to lees than Cl. Come and see us if 
you can, if not post us your list of wants (catalogues 
impossible owing to fantastic and constantly changing 
ranges) for i notait :d Luntiou. 

WIRELESS SUPPLIES UNLIMITED, 
264 -266, Old Christchurch Road, 

Bournemouth, Hants, 
Phone : Bournemouth 4567. Grams : Limited, 
Bournemouth. 

héÿ Get 
Around 

The meticulous care with which all 
Savage Transformers are built is 
responsible for their enthusiastic 

reception wherever they go. 

Our customers themselves are 
responsible for spreading, their 
reputation and Savage Transformers 
are now in use in no less than 

34 countries. 
tirOSai 

SAVAGEDEVIZ4 
SAVAGE TRANSFORMERS LTD. 

Nursteed Road, Devizes, Wilts. 
Telephone : Devizes 536 

1. 
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WIRELESS WORLD 

Feeder Unit 
This remarkable unit re- Ready for use, 
ceives B.B.C. F.M. trans- complete with 
missions giving unequalled valves. high fidelity within some 
70 miles of Wrotham, Kent. E8 . I5 . 0 

To " W.W." design, Sept.-Oct. 1952, with added refine- 
ments. 
Revised H.T. and heater cots. permit use with any 
amplifier giving 200- 450V., 30mA and 6.3V, 68A. 
Variable A.M. rejection control reduces electrical inter- 
ference to a minimum. 
Variable tuning. Reception of Wrotham A.M. and 
any future F.M. or A.M. transmitters on 87.5 -100 me s. 
Suitable aerials available including loft type giving 
good results in London area, 2216. 

New brochure (3d. stamps) gives full details of 
unit, aerials, and components for home construction. 

Hi-Fi without glitter ! 
This new " Q.M." product is 

a small walnut veneered cabinet 
cortaining a pressure type 
treble speaker with a 3 kc /s 
cross -over filter. Added to 
existing 10in. or I2in. speakers 
it gives extended frequency response and 
increases realism out of all proportion to its 
small cost. 
W.E. Pressure Unit. 75/6. Cross -over unit, 27/6. poet tree. 
Send stamp for details of above and our EPIC custom -built 
cabinets for loudspeakers, radio and gramophone equipment. 

QUALITY 
CUBE 

6 gns. 
no tax 

THE GRAMOPHONE AMPLIFIER 
Comparable in every way with higher priced 
amplfflers. Max. output 12 watts. Only 0.15 per 
cent harmonic at 8W. Adequate for all domestic 
use or smaller halls. 

Either factory built and tested, or in kit form. 
Constructional details, newly revised, 1/9 post tree 

Complete. With 5 new Mullard valves, 17 gns. 
Kit, 14 gns. Pre -Amplifier. Full tone control, 
suits any pick up. 5 gns. Kit, 4 gns. 

331,45 rpm. Player 
Only £7.2.6 

Aces p.u. BBB motor 
100 -250 v. Instant dual 
speed change. Decca's 
original pinta, with single 
speed only, 9 gns. Un- 
repeatable Special Offer. 

New Edition -SOUND REPRODUCTION 
Much (ml:aged -get your copy now -181 -, poet tree. 

Other popular books by O. A. Briggs. 
Loudspeakers, 7/9. Amplifiers (with H. H. Garner), 16 / -. 
Magnetic Recording, M. L. Qssartermaine, 4Á9 ; T.V. 
Receive) Practice, R. Holland (Ocophony- Balrd), 5/3; 
Mullart. Amateur's Guide to Valve Selection. 1/9. 
New -Radio Designer's Handbook 
An invaluable reference book, enlarged from 352 to nearly 
1.500 pages. Order nova for delivery on pubiielaion date 
forecerer during May. 43/3, post free. 

All other " W.1V." books and reprints. 

HOME AND EXPORT TRADE ENQUIRIES WELCOMED 

QUALITY MART 
8 Dartmouth 

Order By 

Park Avenue, London, N.W.5 
GIIL(iver 1131 1% ,(AGSLIPS at 1/10 to 1/20 of list prices. 

1's S. huge stocks. please state requirements. 
Mail- Demonstrations by Appointment. K. LOGAN, Westalley. Hitchin, Herts. [0233 

W BARITE tape deck, almost new, perfect; 
dem. by appt.; £30. -Tel. Hampstead 5264. 

-Arnopp, 9. Burges Rd.. East Ham. 

(9612 

E.6. 
WEARITE tape deck, unused. reel tape. £31. 

Gra. 1919. 
.c68. -Tape recorder, as new. £49; portable 
trw amplifier outfit with two speakers and 
microphone. as new; £35. -R. K. Wilson, Aln- 
wick, Northumberland. 800 

M.S.S. portable disc recording machine latest 

LED model. unused and guaranteed. £35; 
Ferrograph magnetic tape recorder, £69: 12 
unopened spools, Emitape, 25/- each; Leak 
Varigroove pre -stage unit. £9. -Box 5548í9743 

MAGNETIC recorders; all types of magnetic 
recorders bought. sold. hired and ex- 

changed: comprehensive repair service: mech- 
anical and electronic repairs carried out by 
specialists; Magnegraoh Limpet telephone olck- 
ups. 25/ -. 
THE MAGNEGRAPH RENTALS Co.. 1. Ran - 
way Place, Oxford St.. W.I. 10236 

WORK WANTED 

ASSEMBLY, 
wiring, special equipt.; audio 

specialist: private or trade.- Radlovizier. 
377, High Rd.. N.2. 021 

ELECTRONIC 
sub -contracts and prototy(pes9 , 

light assembly, wiring testing to specifica- 
tion; priority to Government work. -Enquiries 
to office, T -1.1 Products, 92, Leathwaite Rd.. 
S.W.11 Bat. 4889. (9729 
AAIDLANDS electronic firm. wavewinding and 
1V7 layer winding facilities etc.; seeks small or 
large runs: precision wire wound resistors: 
R.F. chokes, etc.. to stock valves. or specially 
wound. -Box 5625. 9759 

WWARNER 
& PARTNERS offer complete 

( 

drawing office service; we can undertake 
design of electro- mechanical instruments, con- 
trols and light mechanical equipment; alterna- 
tively, we offer the services of skilled designer - 
draughtsmen on crients' own premises; tracing 
and printing capacity available: prototype 
machines built to order. -Enquiries to Warner 
& Partners, Regd. Office 29, Shelley Odrts., 
Wembley. Middlesex. Arnold 7993. (9663 

NEW COMPONENTS 

FOR sale, 800 unused K.600 relays. 

600 OHMS 24 volt, two -pole changeover, Ref. 

Z 831.7; 
can be A.I.D. released; offers to f 

Box 
CRYSTAL microphone inserts (Cosmocord 

Mie-6) guaranteea brand new 15/6 post free: 
Cosnocord Mic -rC hand stand microphones. 
black or white £4.'4 each. post free. 
RADIO -AID. Ltd. (Retail Dept.). 29. 

Market St.. Watford. 
IMITED quantity new Labgear I.F. trans- 

X/ formers, 1st and 2nd core, standard capa- 
city. 465 k /c; per pair 6/6 post free. -Encl. 
P.O. to Box 284. 15. Monmouth St., London. 
W.C.2. 

FUIt really good results you can do no better 
than use Osmor coils and coilpacks. ask 

anyone of experience! Send 5d (stamps) todpy 
for beautifully -drawn free circuits, our new cot. - 
data leaflet. and latest lists of matched radio 
components. A speedy mail order department is 
at your service. and remember, all Osgtor lines 
are guaranteed. (Trade enquiries invited.) Dept. 
C.W.I. 
OSMOR RADIO PRODUCTS. Ltd., Bridge View 
Works, Borough Hill. Croydon Tel. Croydon 
5148 -9. 

FREQUENCY 
modulation; enjoy the superb 

reproduction obtainable with this type of 
broadcasting; all parts inc. wound coils are 
available for the Amos & Johnstone 3V re- 
ceiver, with valves, £7; collset with recta.. 
75/ -; immediate deliveries cannot be assured: 
trade enquiries invited.-Bel Sound Products 
Co. Marlborough Yard. Archway, N.19. (01St . 
SELSYNS 

for use in pairs on 230v a.c.. pull 
O out torque 48ín /oz, size o/a 41 /4ln dia.X7Maid. 
weight 81 /lb. shaft 1,41n dia.Xlitrin totally en- 
closed. ball bearings. precision made by leading 
makers, ideal for remote control of beams. data 
transmission ,etc., highly accurate and free from 
backlash, complete with diagram of connections, 
brand new; price per pair 115 /- carr. paid: 

worth £30. -K. W. Logan. Westalley. Hitchin. 
Herts. 
MALDEN 

TRANSFORMER SUPPLIES offers 
80W fluorescent chokes, 230v with circuit. 

17/6; glow starters, 2/6; 6 and 12v metal recti- 
fiers, 2 amp. 8/6, t/d wave, 250v 300 mill -amp, 
13/6, supplied to any specification; ex- Govern- 
ment safety heaters 230v 350W 14/6; rotary con- 
verters, 12v or 24v d.c. input and giving 250v 
60 mill -amp and 6.3v at 2.5 amp, 6/8; speaker 
cases, Sin, bakelite. 5/8. -200, Cambridge Rd.. 
Kingston -on- Thames. Kin. 5501. (0038 

COMPONENTS- SURPLUS AND 
SECONDHAND 

MORRIS, 
89, Tottenham Court Rd.. W.1. 

(Goodge St. Tube), 
MIDGET radios, complete 1953 Cadet, universal 
a.c. /d.c. portables, ivory plastic with handle, 
fine tone and volume. 5m speaker. maker's 
guarantee; £6/19/6. 
DULCI 1953 all -wave 5v uperhets, Ivory plastic, 
maker's guarantee; £1019/6. 
B.S.R. gram motors with turntable, brand new. 
59/6; Rothermel 58 cryystal pick -ups, 27/6. 
VALVES: VR108 (Sp17333C). 3/11; VT17 (DK92). 

11/8 VUO9 ((MU12 14).(9/691)HL2TK, 5/6L9500 
other types, this month's list, s.a.e., please; 
trade welcomed; 9 -6 week -days 9 -1 Saturdays. 

AMATEUR 
selling out: send s.a.e. for de- 

tails.-Gilford. 22. Pembury Rd., Tonbridge. 
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The new ARMSTRONG 
TELEVISION CHASSIS, 
Model TV.15, incor- 
porating a 12" C.R.T., is now 
available for distribution, 
complete with IO" Loud- 
speaker. 

PRICE: £55.13.0 PAID 

Aerial erection and servicing by skilled 
Engineers, in any part of England and 
Wales, is provided. 
A fully comprehensive MAINTENANCE 
and INSURANCE SCHEME covering 
Replacements can also be arranged. 

For the convenience of customers who are unable 
to call during normal working hours, we are now 

open until 5 p.m. on Saturdays. 

MODEL EXP 125 3 I4 -VALVE ALL - 
WAVE RADIOGRAM CHASSIS 

5 Wave Bands covering from 10.9 to 550 m. and 
800 m. to 2,000. R.F. Pre -amplifier. Two I.F. 
Stages with Variable Selectivity. Bass and Treble 
Controls. IS -Watt Push -Pull Output. For A.C. 

Mains. E36/1S/ -, plus P.T. 

MODEL RF 104 10-VALVE ALL - 
WAVE RADIO CHASSIS 

4 Wave Bands. R.F. Pre -Amplifier. Two I.F. 
Stages with Variable Selectivity. 10 -Watt Push - 
Pull Output. For A.C. Mains. E24, plus P.T. 

MODEL EXP 73 8 -STAGE ALL - 
WAVE RADIO CHASSIS 

3 Wave Bands. Variable Selectivity. Flywheel 
Tuning. 8 -watt Push -pull Output with Negative 
Feed Bark. For A.C. Mains. E17115 / -, plus P.T. 

WIRELESS & 
ARMSTRONG TELEVISION CO. LTD. 
WARLTERS ROAD,HOLLOWAY, LONDON,N.7 

Telephone: NORth 3213 

www.americanradiohistory.com
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BARKER 

UNITS 

ARE A 

LONG 

TERM 

SOUND 

I NVESTM E N T 
Apart from the fact that Barker 

sound units have always been and are 
still ahead of contemporary standards, 
giving the most natural, pleasing, 
lasting results, they now cost less. 

Moreover, no Barker Unit is ever 
really dead, for its construction allows 
for periodical rejuvenation at economic 
cost. Most earlier models can be 
brought practically to 1953 standards, 
and to -day's models will have similar 
possibilities in years to come. 

Music lovers and engineers who are 
determined to have good sound can 
buy their Barker Units on very fair 
easy payments, certain that the outlay 
is a first -class investment. Those who 
have older Units should drop us a 
line quoting serial number, for advice. 

BARKER NATURAL 
REPRODUCERS 

3 NEWMAN YARD, LONDON, W.I 

TRANSFORMERS 
of all types up to 25 KVA for 
Single or Three Phase operation, 

Phase Conversion, etc. 

MAINS 
Output and Special Purpose 
Transformers for Radio Equip- 

ment, Chokes, etc. 

COILS 
or Contractors E.M. Brakes, Air 

Valves, etc., and Coil WIND- 
INGS for all purposes. 

SOLENOIDS 
for A.C. and D.C. Operation. 

A.I.D. Approved. 

W. F, PARSONAGE E C° LT° 

INDUCTA WORKS 
PARK RD BLOXWICH WALSALL 

TELEPHONE: BIOS. 66464 

n. B. CRAWSHAY, 166. Pixmore Way. Letch- 
worth, Herts. Tel. 1147. 

VOLTAGE regulators, Ferranti 230v motor - 
driven moving coil. 480va. £18; 1,440va, £28. 
METADYNE generators, 45v. 60a type 
MD70EX, new £28; Servo d.c. motors. W hp. 
1,000 r.pm., for use with MD70EX m tadyne, 
fitted e.m. brake and worm drive for Pinching. 
new E15. 
YUt4ER- SERVOS, AP 55938 motor torque 
transmitters, £8. 
AMLIDYNE motor generators, in 78/110v 
d.c.. out 250v. la. 3.800/5,000 r.p.m.. G.E. 
(U.S.A.), £7. 
SELSYN motors. B.T.H. type SJ2512 230v a.c.. 
451b in torque, w't. 38ib, 95/ -; type 54. 50v 
a.c., wt. 13.b. 45/ -: Diehl (U.S.A.), wt. 8'6 :lb, 
115v a.c., new, 45 / -. 
MAGSLIPS, 31n resolvers AP 10861, new. in 
tins, 45/ large quantity; other types. 
MULTIVIBRATOR, 100 kc /50 cps. G.E.C., 230v 
a.c., rack mounting. complete unit, new. £55. 
MOTOR alternators, in 230v d.c.. out 210/420v. 
3ph, frequency variable 25/50 cps. 25/50 kva. 
H.T.H., £12; in 230v d.c., out 115 /1 /60, 33a. 
G.E., £18; in 400/3/50. out 180 /1 /500. 27a, 
£24; in 24v d.c., out 80v. 1,200e, 6.25a, £5. 
FREQUENCY meters, 40/60 cps, 230v 6tn, £9: ditto 130v. Sin. £5' ditto 12/18v, 5in. for use 
with alternators below, new. 40/ -. 
ALTERNATORS. small. 12 /18v. 3,000 r.p.m. 
18/ -. 
AMMETERS. Sin 0 /14a, MI, a.c./d.e.. new 
25/ -; ditto, M.C., d.c., new 25/ -. 
PROOESS timing controls, Londex ASR/IMP. 
automatic repeating, 230v a.c.. 0 /60 secs. £8. 
SELENIUM rectifiers, S.T.C., 12v 4a. bridge. 
112mm discs, heavy duty tags, new. 17/6. 
RECTIFIER units for 230v a.c. complete, 90v. 
s;amD £6; 24v, 10a. £11; 30v 40a. £18. 
PHOTO -RELAY sets. G.E.C., 230v a.c., com- 
plete set of 2 massive watertight units. £9. 
TRANSFORMERS, 15 kva, HV; 528, 480. 432. 
264 240, 216. 132. 120. 108v. LV 240. 120v. 
double wound, 1ph. 50/60 cps. £22; 5kva in 
230v. out 100/270v by 10v steps, auto. £10. 
VARIACS, in 230v out 0/230v, 8 amps, type 
1001, as new, last few. to clear. £14. 
BRIDGE- MEGGERS. by E. & V.. 250v, self - contained type. accuracy tested. last few. £14. 
P. 8. CRAWSHAY, 166 Pixmore Way. Letch- 
worth. Herts. Tel. 1147. [0240 

ADIO CLEARANCE. Ltd., 27. Tottenham IX Court Rd.. London. W.1. Tel. Museum 9188. 
ELECTROLYTICS, capacity. voltage, size, type 
of mounting, price post paid, in that order: 
400, 6v, 1X21n, lug. 2/3: 250 +250, 6v, 1X2in, 
lug, 2/6' 500 +500 6v, 1X3in, lug. 2/6:,40 +40. 
150v. lt%n1nX2in, clip, 3/ -; 40. 150v. 1X2m. clip, 2/6; 20 +20, 275v, 1X2(n, lug, 3/6; 16 +32, 275v, 1x2in, lug, 3/6; 16 +16. 275v. 
L X2in, clip, 3/6; 32 +32, 275v +50mf 25v, 
1/X3in ug 4 /- ;s4ß{,,60 +100, 275v, 1%X3in, lug, 
F3f,X2, clip 4/6; 164.16 +16 / 350vv, 14)4X2in, 
clfff3ip, 5 / -; 40 +40 +20, 350v, 1 X3in, lug. 5/ -; 
16. 350v, 4á X2in, lug, 2/ -; 40 +40. 300v. 1X3ln, lug. 4/ -; 10, 450v, X2in; lug, 2/ -; 16 450v. 
7/sX2in, 3/ - 20, 450v, 1X2ln, lug, 2/9; 32, 
2, c, 5xíp5 v 

16+16, ci15 9 M lip 32+32, 4, 1. clip. 
30 +30 450v +20mf 25v 146X3in, log 5/6; 15+ 
15, 45óv +20mf 25v, 1 'hX3ln, lug, 5/3; 200. 6v, 
s/sX14kln clip, 2/ -; 100, 12v, s/oXls ln, wire. 1/9; 8, 4.í.0v, 1 X2in, clip. 2/3; 50. 12v. à,X1%in, wire, 1/6 150, 25v, 34X14',in clip, 22/ -; 250, 
12v, s/,X13/in, wire, 2/3; 350. 25v, 1X2t/jn clip, 2/6; 16 +16, 450v, 11AX2in clip, 4/ -; 4d +40, 275v, 14'hX2tn, clip, 3/6; 164 -32, 450/525, t4,X 
21n, clip, 5 /6; 24 +24 +16, 350/425v, 141,X2(n, clip, 4/9' 60 +200 275/350v ly,X4Syin, clip, 6/6; 1,000. 12v, 1 X2yln, clip 2/9' 4. 150v, 5,X13; /n, clip 1/1; 60 +100. 350/425v. 14 x 4/in, clip, 6/6; 500, 12v. 14X23/,in, clip. 2/6; 
8. 350v, 34 x 2tn. 2/ -: 6.000, 12v. 13/4X 4i/,(n, lug, 4/6: 100 +200. 275/350v. 1 u, X 4' in, 6/6; 100 +175 275/350v, 13AX44,in. 
clip. 6 / -; 8 +16 +16. 450/525v, 1%X21n. 
lug 5/9; 32+32. 350/425v. 131,X2in. clip. 
5 / -: 2.000, 6v. 1X3in. clip. 3/3' 8 +16. 450/525. 1X2in, clip, 4/3; 2 450/525v, t/,X13/,in, tag, 1/6; 2, 350v 3/,X14Q(n tag, 1/3; 8, 350/425v. 
.v X2in, clip. 2/ -; all are all cans, some with sleeves. 
ALL new stock all voltages WICO, with surge 
v where marked' trade supplied most types. TELEVISION! Set of 3 components, comprising line output trans., with E.H.T. winding to give 
7kV, using EY51 (heater winding for EY51 also included), and fitted with width control scan- ning coils, low impedance line and frame, focus 
coil (res. 10.000(1, current approx. 20 mA): the set of 3 for 42/ -, plus 2/- post, diagram of line trans. supplied. 
PERSONAL receivers, 3 valve T.R.F. using IT4s. contained In handsome bakelite case with lift -up lid. size 7X6VsX5in with lid closed. plastic carrying handle, Pram. AE in lid, these receivers cover the medium waveband and operate from self -contained dry batta., standard types. 
W1435 and U2 output to a pair of lightweight 'phones (H.R.) controls SM tuning and re- 
action, opening lid switches on, supplied brand 
new, with valves, batteries, 'phones, an ideal set for invalids hosp, patients, etc., these re- ceivers are not Govt. surplus and are offered ready to play; carr. paid; £4/10. 
RADIO CLEARANCE. Ltd.. 27. Tottenham Court Rd.. London, W.1. Tel. Museum 9188. 10015 

SEE 
our displayed advert. on page 110 for sur- plus bargains. -Radio Exchange, Bedford. 

[0012 
ACOUSTICAL 

amplifier Q.A.12.P and matched radio unit; £30.- Thomson, 112, Alcester 
Rd. South. Birmingham, 14. Highbury 1314. 

[9699 
SPECIAL 

offer new surplus 0.1 /500 V.P.G.W.. 
3/6 doz, post 6d, 4 doz for 10/6; post paid; 

quotes for quantity.- Melhuish, 315, 
post Paid; 

Tolworth, Surrey. 

r 

BENSON'S 
E T T E R 
A R G A s NS 

EDDYSTONE Inductances Tx., types " P " 
and " Q," ceramic, on 5 pin base, 3/6. TEST 
SETS : Admlty. types : -S,E.2. 160/230 Mcs. 
230 v. 50 c. input and hi -ci also. Valves : 

2/6J5, 2 /EA50, I /EC52, 1 /6X5, I/CV172. 
5001.:A. meter, new, in metal -lined case, 60/- 
(carr. l0 / -). Rxs. P60. 530/600 Mcs. Valves : 

4/EF54, I/6J5, I /6Q7, 2IEA50, 2 /NR88, in met. 
case, 60/- (carr. l0 / -). METERS. 100µA. 2f' 
FL. 30/ -. OSC. UNITS. 98/ 152 Mc /s. Vals es : 

1/615, I/P61, in small grey metal case, with 
bac. compartments, 50 /- (carr. 5/ -). AC37 
Collaro Gram. motors, 110/250 v. A.C. tin. 
dia. spindle, 30/ -. L.U.51, 8 -way turret 
coil assy., S.W., afin. dia., plated case, 5/6 ; 

MONITOR R.F. with 7/EF50, 1 /EA50, 4 /in. 
cube, 15/ -. INDICATORS T.233, with 
VCR97, 3 each EF50, SP6I, EB34, 2 /EA50, 
65/. (carr. 5/ -) ; Power Unit 599, 100/250 v. 
50 c. input. Outputs : D.C. 300 v. 40 mA. 
and 12 v. 3 A., in met. case, 50/- (carr. 5/ -); 
IND. 186, with 3 /EF50, I /5Z4G, 1 /EA50, 
1/763 and 350 v. D.C. power pack, 50 c. 
input, 50'. (carr. 5 / -) ; WAVEFORM 
GENERATORS, with 2 /ECC33, I /EF50, 
1/EA50, 25/- ; RI61, VHF chassis with 
2/EF54, I /CV66, I /EC52, 22/6 ; R159, R6I, 
with one each, EF50, SP6I, CV66, EASO, 16/6 ; 

RF UNITS, type 24, 22/6, 25 25 / -, 27 45/- ; 

R1355, 35/- (carr. 6/ -) ; AUTO -TRANS., 
50 c. 0 -104 -230 v., 312VA, new, 17/6 ; IFT's., 
canned, new, 10/13 Mc /s., 1/6,7 Mc /s. (R1355), 
Diode type, 2/ -. Coilformers, lin. x fin., 
4 for I/.. 5,000 Meters, from 500µA to 50 A, 
20 v. to 2,500 v. ACCUMULATORS. 
Midget, cell. 7AH, 7/6. Beehive Trimmers, 
30 pf., 9d. 500 pf. S.M. Conds. 2 %, 6d. 
Motors. Tiny, low current, with 4 relays 
and gear train, 15/6. Cable, 2 yds., 5 way 
rubber, with 5 or 7 pin B/L plug each end, 
3/-. List and enquiries, S.A.E., please ! 

Terms: Cash with order. Postage extra. 
Immediate delivery. 

W. A. BENSON 
(W.W.) 308 Rathbone Rd., Liverpool, 13. 

5TO 1604 

THE 

BRITISH NATIONAL 
RADIO SCHOOL 

ESTD. 1940 

NOW IN OUR FOURTEENTH 
YEAR AND STILL 

NO B.N.R.S. STUDENT 

HAS EVER FAILED 
to pass his examination(s) after com- 
pleting our appropriate study course. 

He who would Reap 
must first Sow 

and SPRING is here 

A.M.Brit.I.R.E. and 
CITY and GUILDS Radio and 

Telecommunications Exams, etc., etc. 
Please mention this advert. and send for free 

booklet to:- 

STUDIES DIRECTOR 

BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 

Phone : Addiscombe 3341 

www.americanradiohistory.com
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GALPIN'S 
ELECTRICAL STORES 

408 HIGH STREET, LEWISHAM, S.E.13 
Tel. : Lee Green 0309. Nr. Lewisham Hospital. 

TERMS : CASH WITH ORDER. NO C.O.D. 
All goods sent on 7 days' approval against cash. 

EARLY CLOSING DAY THURSDAY. 

MAINS TRANSFORMERS (NEW), suitable 
for spot welding, input 200/250 volts, in steps of 
IO volts, output suitably tapped for a combination 
of either 2/4/6/8/10 or 12 volts 50/70 amps, 95/- 
each, carr. 7/6. 

MAINS TRANSFORMERS (NEW), input 
200/250 volts in steps of 10 volts, output 350/0/350 
volts 300 m /amps, 6.3 volts 8 amps twice, 4 volts 
4 amps, 5 volts 4 amps, 70/- each, carriage 3/6 ; 

ditto, 450/0/450 volts 250 m amps, 6.3 volts 8 amps 
twice, 4 volts 4 amps, 5 volts 4 amps, 70/- each. 
carriage 3/6 another, input as above, output 
500/0 /500 volts 250 m /amps, 6.3 volts 8 amps 
twice, 6.3 volts 4 amps, 4 volts 4 amps, 5 volts 
4 amps, 75/ -, carriage 3/6. Another wound to 
(electronic) specifications, 350/0/350 volts 250 
m ¡amps, 4 volts 8 amps, 4 volts 4 amps, 6.3 volts 
8 amps, 0/2/6.3 volts 2 amps, 70/- each, carriage 
paid ; another, input as above, output 
500/350/0/350/500 volts 250 m /amps, 6.3 volts 
6 amps, 0/2/6.3 volts 2 amps, 0/4/5 volts 4 amps 
twice, 75/- each, carriage 3/6. 
MAINS TRANSFORMERS (NEW), 200/250 
volts input in steps of IO volts, output 0, 6, 12, 
24 volts 6 amps, 42/6 each, post 1/6. Another as 
above but 10 -12 amps, 55 /- each, post 1/6; 
another, as above, but 25/30 amps, 75/- each, 
carriage 3/6 ; another, input as above, output 
0/18/30/36 volts 6 amps, 47/6 each, post 1/6. 

MAINS TRANSFORMERS (by well -known 
makers). Input 100 and 230 volts, output 6 volts 
14 amps twice, price 7,6 each, post 1/- ; another 
200/250 input, output 25 volts 4 amps, C.T., 
25/- each, carriage 1/6. 
AUTO WOUND VOLTAGE CHANGER 
TRANSFORMERS, tapped 0/110/200/230 volts 
350 wattts, 55/- each, post 1/6; as above, but 
500 watts, 70/- each, carriage 3/6 ; as above, 
200 watts, 40/- each, post 1/6. 

3 KILOWATT DOUBLE WOUND TRANS- 
FORMERS. 230 volts to 110 volts as new. 
Weight approx. 100 Ib. EIS each. 
EX- RADAR MAINS TRANSFORMERS, 230 
volts input 50 cycles 1 phase, output 4,500/5,000 
volts approx. 80 m /amps, 6.3 volts 2 amps, 4 volts 
I} amps, 2 volts 2 amps, these transformers are 
new immersed in oil, can be taken out of the oil 
and used as television transformers giving output 
of 10m/amps, overall size of transformers 
separately 5 1in. x 4 }in. x 4in. and Sin. x Sin. x 
2 4in., price 75/- each, carriage paid. 
EX- U.S.A. W.D. ROTARY TRANS- 
FORMERS, 12 volts D.C. input 500 volts, 
50 in/amps, 275 volts 100 m /amps, D.C. output. 
Complete with smoothing switches, fuses, etc., 
as new, 17/6 each, carriage 2/6. Can be run on 
6 volts, giving half the stated output. 
METERS, 4in. scale, 0 to 14 amps, 19/- ; D.C. 
only. 0 to 25 or 30 amps, A.C. /DC. at 30/ -each. 
ELECTRIC LIGHT QUARTERLY TYPE 
CHECK METERS, all for 200/250 volts A.C., 
50 cycles, I phase, 5 amps load, 17/6 each, post 16 ; 

10 amp. 21/- each, post 1/6 ; 20 amps load, 25/- 
each, post 1/6. 

RESISTANCE BOXES. Sub -standard 200 
ohms, 37/6 each. 
RECTIFIERS, input 75 volts, output 50 volts 

amp, I0 /- each, post 2/-, Condensers IO M.F.D. 
250 volt wkg., 3/6 each ; 8 M.F.D. at 1,000 v /wkg., 
7/6 each ; 8 M.F.D. 2,500 v /test, 10/- each. 

only, * 
H.P. 

I. each. 
C.MOTORS, 1,425 r.p.m. 110 volts 

24 -VOLT D.C. MOTORS, Approx. 1/16 H.P., 
New, Ex. W.D., 8/6 each. 

MAINS TRANSFORMERS (NEW), input 
200/250 volts in steps of 10 volts, output 350/0/350 
volts, 180 m /amps, 4 volts 4 amps, 5 volts 3 amps, 
6.3 volts 4 amps, 45 /- each, post 1/6 ; another 
350/0/350 volts 180 m /amps, 6.3 volts 8 amps, 
0/4/5 volts 4 amps, 45/- each, post 1/6 ; another 
500/0 /500 volts 150 amps, 4 volts 4 amps C.T., 
6.3 volts 4 amps, C.T., 5 volts 3 amps, 47/6 each, 
post 1/6 ; another 425/0/425 volts 160 m /amps, 
6.3 volts 4 amps, C.T. twice 5 volts 3 amps, 
47/6 each, post 1/6. 

EX -NAVAL ROTARY CONVERTORS, 110 
volts D.C. input, output 230 volts A.C. 50 cycles, 
I phase, 250 watts capable of 50 per cent. overload, 
weight 100 lb., price £10 each, carriage forward. 

L, Newport S RADIO 
London. W.C.2. 

11. 
ee tour 

displayed advertisement page 120. 1.0016 
WILLIAMSON amplifier with tone control, 12 

watts; £30.- Thomson, 112, Alcester Rd. 
South. Birmingham, 14. Híghbury 1314. [9698 

SUPREME 
RADIO, 746b, Romford Rd., Manor 

Park, London, E.12. Tel. Ilf. 1260, est. 
17 years. We are noted for good value. 
BARGAINS at the right price. 
P.M. SPEAKERS. all less trans.. 2 -3 ohm v /coil. 
5in, 10/6 ea.; 61/2in, 12/11 ea.; Bin, 13/11 ea.; 
loin 18/11 ea. 
OUTPUT trans.; 40 m/a type, matched for 5.000 
ohms to 2 oluns, 4/6 ea. 
PUSH/PULL output trans.; 10,000 ohms C.T., 
7 -watt M A.X. our price 8/6 ea. 
MOULDED midget mica cond.: 100 p/f. 200 p /f, 
300 p/f 500 p /f, all at 7d ea. or 6/- doz., or 
mixed doz. 
METAL can type eletrolytic cond.; 32 +32 +16 

mf mfd 350v, 4/6 ea.; 32+32 d 45óv, 4/11 ea.; 
64 +120 mfd 350v, 425v surge, 12/6 ea. 
CARDBOARD tagend tubular Smfd 500v cond., 
2/- ea. 
SMALL vol. /controls, with long spindle and 
d/p switch, 1 meg. or i/s meg., bargain price 
3/- ea. 
TTEE3LEVISION rectifiers "Sentercell" type. 

3.6 /)t/v 
650v. 4/7; 

; K3/50 4 k/v, v8 /8óea; K3 /1ÓÓ 
8 k/v 14/8 ea. 
S.T.C. metal rectifiers. R.M.I. 3/11 ea.; R.M.2 
4/3 ea.; R.M.4 18/- ea. 
WESTINGHOUSE type metal rec., 250v R.M.5 
65 m/a, 5/6 ea. 
SUPER bargain line in mains trans., by " Par - 
meko," universal fixing, primary tapped, 0-200 - 
220 -240v, sec 290- 0 -290v, 80 m /a, 6.3v 3 amp 
and 6.3v tapped at 4v 2 amp, with screen, our 
price 14/11 ea. plus 1/- post and packing. 
T.R.F. dual wave coils for L/M wave with cir- 
cuit 6/6 pair. 
ONLY a few left, manufacturer's surplus a.c. 
mains amplifiers, 4 -watt output, complete with 
loin M/Ettg, speaker. supplied with leads and 
fitted With p/u sockets, all tested before dis- 
patch, ideal for records, our price, £5/15 inc. 
pack./post. 
PANELS with 6 various resistors one p/f 
pond. and WX6 Westector, 1/- ea.; twin bal- 
anced 80 ohms feeder for television. 4d per yd. 
MANY other bargain lines in radio and tele- 
vision components in stock. 
TERMS c.w.o., no c.o.d. send 9d extra for 
ppoosstag orders under £5; 21 /sd s.a.e. all enquiries 

pounds. send for free list to -day; really 
amazing bargains; guaranteed goods. - 

Arinakin. 25, Ash 

lield 
Place, Otley, Yorks. 

A VOMETERS Taylor 
.CM. arrd aohng R D a + a 
colt electrolytics 2/ -; new 60 -watt amplifier, £25 
large mains transformers, standard, 17/6; 15- 
watt output transformers, P.P., 5/ -; wanted, 
Avo 8, Electronic Avo, Dumont scope.- Johnson, 
Claylake. Endon. Stoke -on- Trent. ¡[9697 

Ilk ADIO UNLIMITED, 
4813. er X/tal 

Landon, 
3/ ?; 

0 /trans.. midget 
all 

3. stud. pent. 64/3 
w 

p /4úi) 
7/6. mns. trans., 326 -0 -325, 6v, 5v, 80mA. 822//66: 
valves. CV140 7/ -, CV1133fg 9/ -, CV509 ee 88 1 - 

vwlcard /tub 8mfd 2 /-, 16 3/ -, 8X833/4/6: 2mmffd 
q / -: stamp list. 10062 

NEVER 
to be repeated! Our large stocks of 

plan position indicators previously advertised 
have now all been sold, but we have a few left 
which are slightly different. and these are an 
even better bargain-while they last) Containing 

VÚ13411S(/R78; 26 large 2300vv power ppaaacks4giving 
6.3v, 2 -0-2v, 4v twice, 300v d.c. 200ma 300v 
d.c. 100 ma 700v d.c. 200 250v d.c. $50 4,000v E.H.. approx.; allld.c. outputs fully I 
smoothed; " Mn" type motor with worm and spur 
reduction 

torroidal 
gearing, 

oothergpotsgg 24 Mansbridge WW., 
450v and others up to 5.000v); 

sw itches; 8 fluted knobs; 14 Jacks; fuses; micro - 
switch; dial light; 70 Vit and other resistors, 
tond's, etc.; the whole mounted in handsome 
heavy gauge steel cabinet 205/ nX271nX601n 
high,. finished black. with Ring doors plated 
handles price unused. £7/1 carr. paid (cabinet 
alone worth more). -K. W. Logan, Westalley, 
Hitchin, Herts. [0238 

G A. RYALL, " Utopia," Mayfield Rd., Herne 
Bay, Kent, offer post free bargains; switches. 

Yaxley type, 2B S.P. 6 -way, no stop, switch 
plate drilled for this, 1/4; smaller type. 3B 2P 
6 -way, total five poles only 2/3: also 2B 3P a- 
way with coloured high -voltage leads, 1/4; one 
type 2B 4 -way, five poles total. soldered tags. 
1/4; toggles. Bakelite. 250v A.C., close either 
two poles 1/3. and 2P D.T. change over 1 /6, all 
single -hole fixing; and heavy duty lOamps Bake- 
lite panel mtg.. four -hole fixing marked on /off, 
1/6: radio mains suppressor units. four division. 
fixing feet. terminals in case. 5/9 each: high 
resistance headphones. padded headbands, 
sponge earcaps, all wired into 4 cleft plug, ex- 
R.A.F., good condition. 8/9 trimmers on 
ceramic. in separate cartons. 25mm 3/6 doz., or 
50 7/6: sliding resistances on stand worm drive. 
25amp 0.4ohms, can be 0.8ohms. with slight 
alteration, resistance wound in parallel, 10 /- 
each; sleeving high voltage 35/2mm and 4mm, 
100 yards for 7/6. [0205 

CABINETS 

WALNUT radiogram cabinets; detafls.- 
Cabinetware. la. Neyes St., Blackburn. 

WWALNUT 
radiogram cabin/ stamp details. 

-E. Wísker, 501, Hale End Rd., Highams 
Park, E.4. [9787 

WALNUT radiogram and television cabinets, 
soundly constructed: stamp details. -R. 

Shaw. 69. Fairlop Rd.. Leytonstone. E.11. 

DEPT W.W. 
18 TOTTENHAM COURT ROAD, 
LONDON, W.I. MUSeum 4539/2453 

Performance- Quality -Value 
THE A.D.S. HIGH FI 

AMPLIFIER 
P.P. 6V6 output. Freq. 25- 18,000 cps. + 
-Idb Hum -60db at 64 watts. Treble boost 
and cut -Bass boost -L.P. correction. Pro- 
vision for Feeder Unit. Max. UNDIS- 
TORTED OUTPUT 84 watts. Price 16 gns., 
plus 7/6. 
NOW AVAILABLE. Kit of Parts, com- 
plete with fully illustrated instructions, 
13 gns., plus 5/- carriage. 
3 W/Band Feeder Unit, ready to plug into 
this amplifier, IO gns., plus 5/ -. 
GRAMOPHONE EQUIPMENT. B.S.R. 
334-78 r.p.m. Motor Unit, 78/7, plus 1/6. 
B.S.R., 3 -speed Motor unit, E6/8/6, plus 1/6. 
DECCA XMS P /UP, £7, plus 1/ -. CON- 
NOISSEUR STD P /UP, E4 /II /8, plus I / -. 
S /Lightweight, one head, E6/9/ -. L.P. Head, 
71/8. Trans., 15/ -. 
SPECIAL OFFER -CHANCERY XTL 
P /UP, complete with L.P. and 78 inserts. 
59/6, plus 2/. postage. 
GARRARD HEADS. -HiFi, 59/11. Minia- 
ture, 54/4. Standard, 26/6, plus 1/- post. 
Adaptors Type A, 9/3. 8, 6/7. C, 4/6, plus 
II- post. 
NEW 1 ACOS GP30 Turnover Crystal, 
E3 /11 /5, plus 2/ -. GARRARD AC8 Speed 
Controlled Motor 78 r.p.m. 12ín. Table, 
£4/12/6, plus 2/6. 
NEW GARRARD 3 -SPEED AUTO RC75A 
Turnover XTAL or MAG. HEAD, E18/14/ -, 
plus 5/- post. 
R.C.80, with 45 pillar, E19 /8 /I, plus 5/- post. 
REXINE PLAYER DESK, with lid. Size 
I5in. x 13ín. x 5 4in. Cut for B.S.R. Motor, 
24/6, plus 3/- postage. 
NEW RELEASE Garrard RC75A A.C. /D.C. 
3 -speed auto units, £27/3/8, plus 5 / -. 
METAL RECTIFIERS, R.M.2 125 v. 110 mA., 
5/9. R.M.1. 125 v. 60 mA., 5 / -, plus 1 / -. 
Type 280 STC, 280 v. 80 mA., 101 -, plus 1/3. 
DENCO I.F. ALIGNMENT OSCIL- 
LATORS (465 and 1,600 kc /s.) £2/19/6 
DENCO DUAL RANGE T.R.F. COILS 
with reaction 8/- matched pair, plus I f- post. 
BRANDENBURG E.H.T. UNITS. 6- 
9 kV., 6 gns. 13 -16 kV., 9 gns. ; 6 -9 kV. 
Coil, 55/- ; 10 -IS kV. coil, 55/ -. Wiring 
diagram supplied. 

ENAMELLED WIRES I1 
} lb. reels, First quality. 20 G., 2/6 ; 

22 G., 2/8 ; 24 G., 3/- ; 26 G., 316 ; 

28 G., 3/8 ; 30 G., 3/10 ; 32 G., 4/-. 
Plus postage 6d. 

NEW I. MOTEK K3 TAPE UNIT. 
Press -Button Electronic Control, 16 gns. 
Plus 5/- postage. Send s.a.e. for details. 
MOTEK RECORD AND ERASE HEADS, 
39/6 each, plus I / -. 
MOTEK OSC. COILS, 8/6. 
COLLARO TAPE DESK MOTORS. Left 
and right -hand drive, 38/6 each, plus 1/6. 
SCOTCH BOY. EMI Tape, 35/ -, plus 6d. 
GEC, 30/., plus 6d. FERROVOICE 22/6. Empty 
spools 4/6. 
TAPE RECORDER CABINETS. Take 
Motek. Lane, etc., desks, I7in. x 12in.x 1lin. 
deep, 79/6, plus 3/6 postage. 
WEARITE TAPE DECKS.- Delivery from 
stock, £35, plus 7/6. 
Cheapest ALI chassis in London 6 x 4, 3/9. 
8 x 6, 4/6. 10 x 7, 5/6. 12 x 8, 6/9. All by 
2 }in. Postage I/3 on each. 

FULL MAIL ORDER FACILITIES 
(Please add postage) 

Shop Hours, Monday to Friday 

9 -5.30 p.m., Saturday, I p.m. 
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WIRELESS WORLD APRIL, 1953 T U N E R S- GOODMAN corner cabinet. 
FOR model 150 Mark II; solidly handmade to 
specifications laid down; very heavy moulding. 
etc., to balance height, etc.; detachable heavy 
grille over speaker and vent, to enable speaxer 
cloth to be cleaned or replaced; veneer finish: 
not a unique piece. but a first -class piece of 
furniture. with a balanced effect in a home; 
condition as new: can be seen and heard by 
appointment.- Paddington 5225. 19831 

NOTICES 
THE COLLEGE OF AERONAUTICS. 

THE Board of Entry of the College invites appli- 
cations from suitable candidates for the two -year 
course which begins in October, 1953, and ends 
in June, 1955. 
CANDIDATES should be of graduate standard, 
although the possession of a degree is not essen- 
tial; a good Higher National Certificate is an 
acceptable standard. 
THE College. a post graduate institution, is de- 
voted to the study of aeronautical science and 
engineering. The curriculum covers the five main 
subjects of Aerodynamics. Aircraft Design, Air- 
craft Electrical Engineering, Aircraft Propulsion 
and Aircraft Economics and Production. Instruc- 
tion in the first year is designed to provide 
students with a broad background of knowledge in 
all these subjects, with opportunity for limited 
specialisation in two or three of them. In the 
second year students specialise more particularly, 
usually in one subject. 
EXPERIMENTS in the air are an important part 
of the work, both in the first year when all 
students take part in them and in the second year 
when they are linked to the specialist work of 
the departments. 
STUDENTS who satisfactorily complete the 
course will receive the Diploma of the College. 
FURTHER particulars and details of the pro- 
cedure for enrolment may be obtained on appli- 
cation to:- 
THE Warden, The College of Aeronautics, Cran- 
field, Bletchley, Bucks. L9685 
BRITISH Sound Recording Association. 

SUBSp 
9 Band (6 Electrical band spread) with 
R.F. F.C. 21.F. Delayed Amplified A.V.C. 
Variable Selectivity. Fly Wheel Tuning. 
Tropicalised. Suitable for use with any 
High Quality Amplifier. £47 13'4. Tax paid. 

3 Wavebands. 16m.- 2,000m. R.F. Pre- 
amplifier, variable selectivity I.F. Delayed 
amplified A.V.C. Very low distortion. 
£23/2. Tax paid. 

S5 

S5E As S5 but 12.5m. -550m. £2312. Tax paid. 

S4 
The Standard high -quality Feeder Unit. 
Specification as S5 but without R.F. 
amplifier. El7'6,8. Tax paid. 

A modified version of all models is available for 
use with Leak or Acoustical Amplifiers. 

C. T. CHAPMAN (Reproducers) LTD. 
RILEY WKS., RILEY ST., CHELSEA, S.W.IO 

FLAxman 4577/8 

Export Enquiries Invited 

SOUTHERN RADIO'S WIRELESS BARGAINS 

TRANSMITTER- RECEIVERS. No. IB. 
Mark III. Brand new, complete in original 
packing cases. Complete with all attachments. 
Headphones, aerials, microphones, tappers, etc., 
and complete set of spares, including duplicate 
set of valves, E18. 
TRANSRECEIVER No. 18, Mark III. As 
above less attachments. Complete with valves. 
Guaranteed perfect, E7 /10 / -, plus 7/6 carriage. 
TRANSMITTER RECEIVERS (Walkie- Talkie). 
Type 38 Mark II. With 5 valves, microphone, 
headphones, aerial. Less batteries. Fully guaran- 
teed, E4/15/ -, post paid. 
RECEIVERS. Telesonic 4 -valve battery port- 
able. Complete with 4 Hivac valves. Contained 
in metal carrying case. Easily convertible to 
personal portable. Brand new, E2, including 
conversion sheet. 
RECEIVERS R109. Complete with 8 valves. 
Vibrator pack for 6 volts. Contained in metal 
case with built -in speaker, 1.8 to 8.5 megs. 
Guaranteed, E7/15/ -, plus 7/6. 
INDUCTION MOTORS, shaded pole A.C. 
120240 volts, 2,800 r.p.m. Ideal for recorders, 
models, etc., 23/ -. 
GRAMOPHONE MOTORS. Garrard induc- 
tion 100/250 volts A.C., 78 r.p.m. Brand new 
with turntable, E4/17/6. 
LUFBRA HOLE CUTTERS. Adjustable 
$ to 3 4in. 5/9 
THROAT MICROPHONES, with lead 
and plug 4/6 
PLASTIC MAP CASES, 14 by I0 }in. 5/6 
STAR IDENTIFIERS, A -N type, in case 5/6 
WESTECTORS W x 6, W 112 I/- 
MARCONI aerial filter units 4/6 
CONTACTOR Time Switches in case 11/6 
REMOTE CONTACTORS for use with 
above 7/6 
RESISTANCES. 100 assorted values, wire 
ended 12/6 
CONDENSERS. 100 assorted tubular and 
mica 15/- 

-n Full list of Radio Books 24d. 
HUNDREDS OF FURTHER LINES FOR CALLERS 

SOUTHERN RADIO SUPPLY LTD., 
II, LITTLE NEWPORT STREET, LONDON 
W.C.2. GERrord 6653 

MEMBERSHIP is essential to all who are 
actively engaged or particularly interested in 
the many aspects of sound recording and repro- 
duction. Excellent progress has been made in 
the Northern Centre. meeting at Manchester, 
and the Portsmouth Centre. The Annual Con- 
vention will take place in May from the 16th 
to the 18th. This is the event of the season. - 
Particulars of the Association are available 
from H. J. King. 48, Mount View Rd.. North 
Chingford, London. E.4. [0119 

COUNTY 
BOROUGH OF BOLTON -Education 

Committee. 
BOLTON Technical College. 
A THREE -YEAR full -time course in Electronic 
Engineering commences in September, 1953. 
APPLICANTS should be in the age range 16 to 
18, and have obtained or be taking, General 
Certificate (Ordinary Level) In Mathematics or 
Physics or equivalent courses in technical 
institutions. 
THIS rapidly developing industry offers new and 
attractive openings to qualified men. 
APPLICATION forms and particulars may be 
obtained from the Principal, Technical College, 
Bolton, Lanes. 
W. T. SEI,LEY Chief Education Officer. 
Education Offices, 
Nelson Square, Bolton. 19855 

THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

SCHOLARSHIPS. 
THE Council of The Institution of Electrical 
Engineers will this year consider the award of 
three Research Scholarships, two Graduate 
Scholarships for full -time advanced courses and 
seven Student Scholarships for study at univer- 
sities and technical colleges. 
RESEARCH Scholarships- Ferranti, value £500 
p a. for two years; Oliver Lodge, value £420 
for one year, may be extended for a second year: 
I.M.E.A. value £420 for one year. may be ex- 
tended for a second year. 
GRADUATE Scholarships -Duddell, value £400 
for one year; Silvans Thompson. value £400 
for one year. 
STUDENT Scholarships -Duddell, value £200 
p.a, for three years; Silvans Thompson, value 
£200 pa. for three years; W. B. Eason, value 
£120 pa. for two years; C. A. Parsons, value 
£60 pa. for three years; Salomons. value £60 
for one year: David Hughes, value £60 for one 
year; Thorrowgood, value £25 for one year. 
THE closing date for the receipt of applications 
is 1st May, 1953, for Student scholarships and 
1st June 1953, for Graduate and Research 
scholarships. Full particulars of the conditions 
of award attached to each Scholarship and 
nomination forms may be obtained on appli- 
cation to the Secretary. The Institution of Elec- 
trical Engineers, Savoy Place, London. W.C.2. 

(9739 + a year TAX FREE bounty is paid to +SO electronic artificers joining special sec- 
tion of the Army Emergency Reserve. Men 
with City and Guilds Final Certifiate in Tele- 
communications and radio and up -to -date 
experience in current eletronic engineering 

to ani- ifus inst ume is controlling f re off anti-aircraft guns gn 
which protect vital Centres of Great Britain 
should war break out. By joining the A.E.R. 
a man will not only be playing a vital part in 
the defence of this country but will also know 
his exact role in the event of war. Minimum 
rank Staff Sergeant. Minimum of 15 days 
training per year with Regular Army rates of 
pay in addition to bounty.- Further details from 
DDME Anti -Aircraft Command, ' Glenthorn," 
Stanmore, Middlesex, or the War Office 
(AG.10,'EAI), London. S.W.1. [9510 

WILCO ELECTRONICS- 
The following are just a few of the items 
in our stocks. Send 6d. in stamps for 
comprehensive list giving full details of 
Valves, Meters, Potentiometers,. Con- 
densers, Resistors, Switches, etc. 
POWER PACK. Type 3 specially made 
for the Receiver R1132A. Input 200/250 v. 
A.C. Only a few left at E4/19/6, pkg. & carr. 
7/6. 
MICRO AMMETERS. We now have 
further stocks of the Test set 28 which in- 
corporates a 50 Microammeter scaled 0 /100. 
24 in. Dial, flush type. Price complete, 70/ -, 
EF50 VALVES. Red Sylvanian guaranteed 
unused, 7/6, post 6d. British, 60 /- per doz., 
post free. 
MAGNETIC TAPE RECORDING. 
" Motek " tape unit, with 3 motors, faFt 
forward and rewind, high impedance record/ 
playback and erase heads. A really first -class 
job at £16/I6/ -. Electronic brakes, push 
button control. Post and pkg., 5/ -. "Motel." 
R play or erase heads 39 6, oscillator coils, 
with circuit 8'6. " Emitape," 1,200fí., 35, -. 
Spare reels, 4 - -, post extra. 
MAINS TRANSFORMERS. Prirrary 230 v. 
Secondary 350 -0 -350 v., 80 mA, 6.3 v. I A.; 
6.3 V. .5 A. and 5 v. 2 A. Tapped Primary 
Surface mounting. 21/ -, Post 1/6. 
POTENTIOMETERS. Wire wound, in- 
sulated. 30052.; 50052; IkOl; 2.5kí2; 51412; 
25k12; 50k52; 100kO; 4,/6 each. 
RECEIVER RI355. As specified for " In- 
expensive Television." In original packing, 
as new. Complete with all valves, 38/6, 
carriage 7/6. 
MOVING COIL METERS. 74in. Flush 
Rectifier type. Scaled 0 /100 volts A.C. 
resistance 100 K ohms. A very useful meter 
with a 1 Milliamp movement, 30/ -, post free. 
OSCILLOSCOPE UNITS to build your 
own miniature "Scope" case I I" x 9" X 61" 
with VCRI39A Tube, screen and holder 37/6. 
Post and Pkg. 2,6. 
CO -AXIAL CABLE. New stock, fin. diam. 
Strandard conductor, I/- per yard. 
MU -METAL SCREENS for 6in. C.R.T. 
Tubes, I0/6, -post 1/3. 
204 LOWER ADDISCOMBE RD., CROYDON. 

THE MODERN BOOK CO. 

Sound Reproduction by G. A. Briggs. 
New 3rd ed. Ils. 6d. Postage 6d. 

The A.R.R.L. Radio Amateur's Hand- 
book 1953. 30s. Postage Is. 

Principles of Radar by J. F. Reintjes and 
G. T. Coate, M.I.T. 55s. 6d. Postage Is. 

Mathematics for Telecommunications, 
volume one, by D. F. Spooner and W. H. 
Grinstead. 10s. 6d. Postage 6d. 

Radio Engineers' Servicing Manual by 
E. Molloy (ed.). 42s. Postage Is. 

Amplifier Circuits by N. H. Crowhurst. 
2s. 6d. Postage 3d. 

Television and Radar Encyclopaedia by 
W. MacLanachan (ed.). 30s. Postage 9d. 

Radio Engineering by F. E. Terman. 50s. 
Postage Is. 

Radio Laboratory Handbook by M. G. 
Scroggie. I5s. Postage 6d. 

Magnetic Recording by S. J. Begun. 25s. 
Postage 9d. 

Tele- communications Principles by R. N. 
Renton. 37s. 6d. Postage Is. 

The Cathode Ray Oscillograph in In- 
dustry by W. Wilson. 36s. Postage 9d. 

Transmission Lines and A.C. Networks 
by T. F. Wall. 30s. Postage 9d. 

Personal Receivers by E. N. Bradley. 
35.6d. Postage 3d. 

Radio Valve Data compiled by " Wireless 
World." 3s. 6d. Postage 3d. 

We have the finest selection of British and 
American radio publications in the Country. 
Complete list on application. 

19 -23 PRAED STREET 
(Dept. W.4) 

LONDON, W.2 
PADdington 4185 
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TOGGLE SWITCH. Single hole panel mount- 
ing, 250 v. 2 amp. Single pole changeover 
or on%off. Brand new, 6 for 5 / -, post paid 

DIMMER SWITCH. 96 ohms resistance. 
On /off position. 6 for 5 / -, 

BLOCK TERMINAL. 2 way Bakelite. 101 
wiring uses, 5/- per doz., 3d. plus postage. 

PRESSURE GAUGE 
Brass bound Sin. dia., 0.800 
lbs. sq. in. and 0 -55 
atmospheres. Brand new. 
15/6 each, post paid. 

CAPILLARY OIL PRESSURE GAUGE. 
0 -150 lbs. sq. inch. tin. edgewise dial. 
Length Capillary 10ft. New and boxed, 
22/6 post paid. 

BRAIDED RUBBER TUBING. 3 /l6in. 
bore x 318in. o.d., suitable for gas, air lines, 
etc. Limited quantity, IOft. lengths, 4/- 
each, post paid. 

EX- R.A.F. GLIDE PATH RADIOS. R.I124 
comprises 6 valves 3 9D2 (VR.106), I5D2 
(VRI07), 802 (VRI08), 4D1 (VR09) N.F. 
7 Mcs., 6 switched frequencies. 30.5 -40 Mcs. 
plus a host of valve -holders, screening cams, 
2 Transformers, 35 fixed condensers, 30 
Trimmer Condensers. 35 Resistors, 6 Coils, 
5 wafer rotary switch, potentiometers, etc., 
unrepeatable at 18/6 carriage paid. New and 
boxed. 

FLEXIBLE DRIVES. 7ft. 10/ -, 2ft. 3/6. Suitable 
for small tool remote drives, etc. Post paid. 

ALTIMETER. 0- 3,5001t. Aneroid instrument 
suitable for conversion to barometers. 8/6. 

AIR POSITION INDICATOR 

Containing a wealth of gears, drives, and 
:hafts, 3 infinitely variable gears, lamp 
solders, repeater motors. Veeder counters, has 
aeen used by many Universities as a basis 

of a calculating machine E2/7/6. 

SELF -PRIMING PUMP 
Self- contained 

motor I2v. 
D.C.immersed 
type pump. 
Flange mount- 
ing suitable for 
bilge pump, 
caravans, etc. 30/- each, post paid. 

ANTI- VIBRATION MOUNTINGS. 3 com- 
plete sets of 4, suitable for radio chassis 
compressors, etc. Ideal for power unit, 
compressors, etc., etc. 8/- per doz. 

EAR PIECES. Single Head set type. Low 
impedance, suitable for telephone sets, etc., 
2/3 each. 

GENERATORS. Heavy duty 12 volt 75 watt, 
spline drive, flange plate mounting. 45,- 
each, carriage paid. 

MASTER CONTACTORS. 10 -hour jewelled 
precision clockwork movement, with con- 
tact breaker, thermostatic suppressor, etc. 
10/6 each, carriage paid. 

TERMS -CASH WITH ORDER. NO C.O.D. 

SHERMAN'S SUPPLY CO. 
126, KENSAL ROAD, LONDON, W.í0. 

WANTED, EXCHANGE. ETC. 
WANTED. 
BC610 Hallicrafters, also spares; RCA ET 4336 
series with spares; BC348 receivers, also TCS6. 
TCS12 and components 
McELROY ADAMS MFG. GROUP, Ltd.. 46. 
Greyhound Rd . W.6. Tel. Fulham 1138 -9. [0194 
4C/- offered for 813 type valves.- rittee 

VALVES 
wanted. 6X8. 6V6. 6Q7, 154, 1T4, 

etc.; state price. -Write Box 5774. [9799 

W ANTED, receivers A.P.R.4. also T.N. 16, 17, 
18, 19. etc., and any radio test gear, 

LESLIE DIXON & Co.. 214, Queenstown Rd.. 
Battersea. S.W.8. Macaulay 2159. . 10176 

ARMSTRONG 
or Lowther radiogram chassis 

5860. 
required, preferably recent model. 

(9846 

WANTED. 
RCA 4331 transmitters. -P.C.A. 

Radio. Cambridge Grove. Hammersmith. 
W.6. Tel. Riverside 3279. [0093 

WANTED. 
second -hand Post Office racks. - 

Walley, 16, Onslow Gardens. Low Fell. 
Gateshead, 9, Co. Durham. [9827 

WANTED, 
Cossor Oscilloscope Type 339 and 

3339; please state condition and price re- 
quired.- Ritson, Red Lion House, Hexham.9732 

WANTED 
Emiscope CRT type 3/2, also good 

condition projection TV chassis.-Fleming- 
ton Electric Co., 593, Wmdmillhill St., Mother- 
well. 

WANTED, 
HRO coils. Rxs, etc.. A.R.88s, 

BC348s S27s. etc.- Details to R.T. 4e I. 
Service, 254, Grove Green Rd.. London. E.11. 
Ley. 4986. 10163 

W ANTED, laboratory test equipment. (nc,ua- 
ing standard signal generator, watt meter. 

oscilloscope. bridges, recorders; send price and 
details to: 
HATFIELD INSTRUMENTS. 175. Uxbridge l0Ód.. 
Hanwen w 7. Tel. Ealing 0779 

WANTED. 
set manufacturers' or ex- Govern- 

ment radio equipment, large or small quan- 
tities of valves. electrolytes, speakers. metes, 
also components. 
LOWE BROS., 199, Mile End Rd., London, E.1. 
Ste. 2579. [9745 
PP .es for test equipment, communication re- 

ceivers, valve, TV tubes, anything 
useful.-Stan 

roful. StantaWsilletts, 
43, Span Lane, West 

WANTED. " R.S.G.B. Bulletin." July, 1925. 
to June. 1926; August. 1926: February. 

1928; October, 1934: February. 1941; " QST " 
W928.-95. Ramsden Rd.. London. S.W.12. 
ANTED, BC -610 Hallicrafters, RCA ET-4336 

transmitters, SX -28, Ar -88, S -27, HRO 
receiver and spare parts for above; best prices. 
-P.C.A. Radio, The Arches. Cambridge 

Grove, W.6. 

WE purchase all types of domestic or ex- 
Government radio receivers and equipment: 

send full details or call and collect cash; large 
or small quantities.- Walton's Wireless Stores. 
48. Stafford St.. Wolverhampton. [0146 

VALVES 
wanted urgently, any quantity, 

highest prices. types 805, 807, 813. 829, 832. 
TZ40, 723 A /B, 2J36. 2K33. 931A.- Details to 
Messrs. Pype -Hayes Radio. 606. Kingsbury Rd., 
Birmingham, 24. Tel. Erdington 4942. [9506 

ALTHAM 
RADIO Co. pay highest prices In 

the trade for all American equipment. in- 
cluding test sets, transmitters, receivers, tele- 
printing gear, etc, -Jersey House, Jersey St.. 
Manchester. 4. Tel. Central 7834 -5 -6 [0228 

WANTED, 
R.C.A. speech amplifiers, type 

MI -11220 J or K and aerial tuning units 
BC 939 A; Hallicrafters speech amplifiers BC 
614.- Offers, stating quantity and price, to 
P.C.A. 

' 
Radio. The Arches. Cambridge G>80 

REQUIRED, 
ET4336- BC610 -B2 transmitters 

complete or incomplete also spares. also N.10 
head and microphone sets: immediate collection 
and settlement. -Industrial Suppliers (Cam- 
bridge) Ltd.. 15a -17. Brecknock Rd., London. 
N.7. Tel. Gul. 5891/3. [9766 
WANTED. AN/ APR -4 receiver. any. units. 

any other good quality U.S. surplus radio 
and radar tubes. test sets; laboratory equip- 
ments etc.; give condition and price in first 
letter. -Engineering Associates. 434. Patterson 
Rd.. Dayton. 9 Ohio. U.S.A. [0234 

W ANTED. good quality communication rxs., 
domestic radios, test equipment, etc.: top 

prices paid: established since 1937. -Miller's 
Radio, 38a, Newport Court, 1 min. from Leices- 
ter Sq. Tube. Tel. Ger. 4638. Call, write or send. 
Hours of business 10 -6 p.m. Open all day 
Saturday. [9525 

WANTED; 
we will pay 10% more for the 

following American equipment: test sets 
with TS prefix BC221, APR4 receivers. APR4 
tuning units, BC342, BC312, power units No. 
15 and PE98, teleprinter equipment.- Jersey 
House, Jersey St.. Manchester, 4. Tel. Cen- 
tral 7834 -5 -6. [0227 

WALTON'S 
WIRELESS STORES are cash 

buyers of your surplus electronic equip- 
ment, components and valves, etc., large or small 
quantities; please give full details including the 
price you require in your first letter (note we 
do not make offers and no acknowledgment on 
our part will indicate that we are not interested 
or your price is too high). 
WALTON'S WIRELESS STORES, 48, Stafford 
St., Wolverhamptcn. [0061 

URGENTLY 
wanted.-VHF test equipment 

TS47AP, TS174U. TS34, TS148 /UP, 
TSX -4SE. BC221s and any other types; valves. 
klystrons, magnetrons 723/AB, receivers, 
APR4 and TN- 16 -17 -18 tuning units. RCA. 
AR88s, S27s. SX28.s. S27CA and any late types: 
microwave equipment or spares: highest prices 
given; please writ or telephone 

p 
tatention 

assured.-Universal 
27, Lisle St.. Leicester Square. 

London, W.C.2. [0219 

TELE-RADIO 
(1943) LIMITED 

177 Edgware Rd., London, W.2 

'Phone : PAD. 5606, PAD. 6116. 

Shop Hours : Mon. -Sac. 9 a.m.-6 p.m. 
Thursday, 9 a.m. -I p.m. 

TRUVOX TAPE TABLES L23 2 0 
TAPEMASTER 

Senior Play /Record Heads L2 S 0 
Senior Erase Heads 1.2 S 0 
Junior Play /Record Heads LI 19 6 
Junior Erase Head's LI 19 6 
Screened Oscillator Coils 10 6 
Send S.A.E. for leaflet. 

COLLARO TAPE MOTORS LI 18 6 
B.S.R. TAPE MOTORS LI 18 0 
ALUMINIUM CHASSIS 18 S.W.G. 
Four -Sided, Reinforced Corners- 
8in. x 6in. x 2in. 6 9 
8in. x 6in. x 2 #in. 7 6 

12in. x 6in. x 2 }in. 8 6 
l4in. x 10in. x 23in. 11 0 
17in.x10in.x2fin. 12 6 
ADCOLA SOLDERING IRONS 
200 220 v. or 230/250 v. 
Fixed 3 /16in. Bit LI 5 6 
Detachable 3 /I6in. Bit LI 13 6 
STANDS 10 6 

HIGH STABILITY CARBON 
RESISTORS 

I % and 2 %-4 watt and # watt, 
2/- ; I watt 2 6 

5%--4- watt, 1/- ; i watt and 
I watt 1 3 

WE HAVE THE WIDEST RANGE. EN 
QUIRIES INVITED. REGRET NO LISTS. 

OAK SWITCHES 
WE SPECIALISE IN ASSEMBLING OAK 
PAXOLIN AND CERAMIC SWITCHES 
TO INDIVIDUAL REQUIREMENTS. 
QUOTATIONS BY RETURN OF POST. 

DELIVERY 2,13 DAYS. 

ELLISON MAINS TRANSFORMERS 
(All upright mounting) 

Type MTI62. Pri. 200 v., 220 v., 
240 v. Sec. 250 -0-250 v.60 mA., 
5 v. 2 a., 6.3 v. 3 a LI 3 3 

Type MTI21. Pri. 200 v., 220 v , 

240 v. Sec. 350 -0-350 v. 80 mA , 

5v 2 a , 6.3 v. 3 a. C.T. LI 7 9 

Type MTI37. Pri 220 v., 230 v , 

240 v. Sec. 250 -0 -250 v. 120 mA , 

5 v. 3 a., 6 3 v. 7 a LI 13 9 

Type MTI90. Pri. 200 v., 220 v , 

240 v. Sec. 350 -0-350 v. 120 mA , 

5 v. 5 a., 6.3 v. 5 a. C.T. LI 19 3 

Type DTI99. Pri. 210 v., 230 v , 

250 v Sec. 350 -0 -350 v. 120 mA , 

0 -4 -5 v. 3.5 a., 4 v 5 a. C.T,, 
6.3 v. 5 a. C.T. L2 1 3 

Type SP7I. Pri. 210 v., 230 v , 

250 v. Sec. 425 -0 -425 v. 150 mA , 

5 v. 3 a., 6.3 v. 4 a. C.T L2 16 3 

Type MT235. Pri. 210 v., 230 v , 

250 v. Sec. 430 -0 -430 v. 200 mA , 

6.3 v. 6 a., 6.3 v. 6 a., 5 v. 3 a L3 7 6 

Type TV2I. Pri. 210 v., 230 v , 

250 v. Sec. 2.5 kv 5 mA , 

2 -0 -2 v 4 a., 4 v. 2 a L2 8 6 

Type T238. Pri. 200 v., 220 v , 

240 v. Sec. 350 -0 -350 v.250 mA , 

0 -2 -4 v. 2 a., 0 -4 -5 v. 3a., 6.3 v 
6a.,4v.8a. E4 10 0 

Type FT5I. Pri. 230 v. Sec 
63 v. 1.5a 9 0 

Type FT68. Pri. 210 v., 230 v , 

250 v. Sec. 0 -4-6.3 v. 4 a 19 6 
Type SP70. Pri. 210 v., 230 v , 

250 v. Sec. 12 v tapped 6.3 v 
3a. El I 0 

ELLISON L.F. CHOKES 
30 H. 20 mA., 500 ohms 15 8 

TC76. 10 H. 150 mA., 150 ohms LI 3 3 

TC38. 5 H. 250 mA., 50 ohms LI 4 9 
LF60. 10 H. 60 mA., 400 ohms 7 II 
TCI7. IO H. 80 mA., ZOO ohms 12 9 

OVERSEAS ENQUIRIES INVITED. PLEASE 

ALLOW FOR POSTAGE AND PACKING. 
C.W.O. or C.O.D. 
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DIRECT FROM THE 
MANUFACTURER 

Dulci Radio Radiogram Chassis 
AiC 100 -120 & 200 -250 VOLTS. 

NEW PRODUCTION. 
OUTSTANDING SUCCESS. 

e 

FULLY GUARANTEED. -- 

Model B. Six Wavebands, I1 -115 metres con- 
tinuous in 5 ranges (4 BANDSPREAD) and MW 
185 -550 m. Six position Tone Switch (3 radio - 
3 gram.). Price 

Tax £,15'15'0 Paid 
Model B3. Three Wavebands, Long, Medium, 
Short. Gram switching on W Change switch. 
3 position Tone. Price 

Tax Paid £12'12'0 
Both chassis I I f in. x 7in. x 84in. high. Latest type 
valves: 6BE6, 6BA6, 6AT6, 6BW6, 6X4. Flywheel 
tuning Negative Feedback over entire audio 
section. Engraved knobs. 
BUILT TO HIGHEST PERFORMANCE 

STANDARD and SPECIFICATION. 
Cabinet Escutcheon for 9in. x Sin. dial for 4:9 extra. 
Chassis despatched under Money -Back Guarantee 
conditions on receipt of remittance. 

Further particulars from: 

THE DULCI CO. LTD 
97 VILLIERS Rd., LONDON, 

Tele: Willesden 7778 

9 
N.W.2 

QUALITY TELEVISION COMPONENTS 
Scanning Coils 
6 10 Kr. R.F. E.H.T. Units 
E.H.T. and Output Transformers 
Line ay -hack E.H.T. Units ' TELEVISION CIRCUITS" 

4th Edition 3'6. 

HAYNES RADIO Ltd. 
Queensway Enfield Middlesex 

ODDIE FASTENERS 
PAT. 507249 

THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE -POSITIVE 
SELF -LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 

SPECIAL FASTENERS TO SUIT 
CUSTOMERS REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 

'llustrated brochures and other information 
will be gladly sent on request. 

Oddie, Bradbury & Cull Ltd., Southampton 
Tel.: 55883 Cables: Fasteners, Southampton 

REPAIRS AND SERVICE 
ARMATURE Re- winding Service to the Trade. 

VACUUMS, drills. grinders. hood dryers. dental 
motors, vacuum cleaner armatures replaced from 
stock; 24 -hour service; every job guaranteed: 
all vacuum cleaner parts, hoses, etc., in stock 
for any make. 
REGAM ELECTRIC. 95. Park Lane. Leeds. 1. 

MAINS transformers rewound, new trans- 
formers to any specification. 

MOTOR rewinds and complete overhauls; first - 
class workmanship, fully guaranteed. 
F.M. ELECTRIC Co.. Ltd.. Potters Sifts.. 
Warser Gate. Nottingham. Est. 1917. Tel. 3855. 

MAINS transformers rewound or constructed 
to any specification; prompt delivery. - 

Bede Transformer Co.. Ltd.. Bedesway, Bede 
Trading Estate. Jarrow. [3198 

REPAIRS. -E.H.T. mains and O.P. trans- 
formers, field coils and chokes; also arma- 

tures and motors; new transformers designed to 
any specification; all work fully guaranteed. 
WILLESDEN TRANSFORMER Co.. Ltd., Rear 
of 21, Church Lane, Church Rd., N. W.10. Tel. 
Willesden 7093. [0076 

ELECTRICAL test instruments repaired and 
standardised all types British or American. 

ammeters, voltmeters, ohmmeters, DC /AC multi - 
range meters, etc. Meters converted to speci- 
fication. 
THE ELECTRICAL INSTRUMENT REPAIR 
SERVICE, 329. Kilburn Lane. London. W.9. 
Tel. Lad. 4168. 19175 2A -HOUR service. 6 months' guarantee. any 

`.F transformer; rewind. mains outputs and i.f.s., etc.; all types of new trans., etc.. sup- 
plied to specification: business heading or ser- 
vice card for trade prices.- Majestic Winding 
Co.. 180. Windham Rd.. Bournemouth. [6520 

ALL types of transformers, choices and field 
coils for radio and television. etc.: promptly and efficiently rewound or manufactured to 

any specification; 36 hours' service; 12 months' guarantee.- Ladbroke Re -wind Service. Ltd.. 34. 
Rainhain Rd., Kensal Rise, N.W.10, Lad. 0914. 

10222 
MISCELLANEOUS 

SURPLUS 
radio, radar. aircraft instruments. 

etc.; lists free: trade only. -N. R. Bardwell 
& Co.. Sellers St.. Sheffield. 8. 19679 

1OOLBS 46 s.w.g. enamelled wire, new, 20% 
under list, sample Boss 8/- post free.- 

Champion Products, 43. Uplands Way, Lon 
C don. 

METALWORK, all types cabinets, chassis, 
racks, etc., to your own specifications; 

capacity available for small milling and capstan 
work up to lin bar. 
PHILPOTT'S METAL WORKS. Ltd. (G4B1), 
Chapman et., Loughborough. [0208 

A IRCRAFT quality dural tube (16g) kit for 
11-aerial, any channel, with four t/ in o.d. 

elements and lin o.d. cross -arm; 18/6. -Taylors, 
4, Cross Lorraine St., Leeds, 7. `9701 

ORGAN 3- octave keyboards, 19in X4in; tine 
professional job fn ebony and imitation 

ivory, no key contacts. -H. R. McDermott, 10, 
Duke St., Darlington, Co. Durham. By return 
£4/15. carriage paid. [9640 

TELEVISION 
aerial mast brackets, all types, 

or manufactured to your design; competitive 
prices, immediate delivery; also enquiries in- 
vited for sheet metal and press work. -C.B.F. 
Industries. Ltd.. Watts Lane, Teddington. [9705 

ALLoCREWS, 
Ltd.. for B.A. screws, nuts, 

washers. studding. grub- screws, bolts. 
soldering tags, woodscrews, etc.. plain or nickel 
or cadmium plated. one -gross packets or large 
Quantities: stamp for lists. -270a, King St.. 
Hammersmith, W.6. Riv. 7762. [0225 

ENGRAVING 
amateurs and trade Could take 

the opportunity of engraving problems in 
the future by getting in touch with A.G. En- 
graving. 19a. Windmill Rd, London. S.W.18. 
Bat. 5793. Brass, bronze. ermoid. Perspex dials; 
one knob or repetition eoually retained. [0034 

DECALS, the modern method of marking 
panels. controls. etc.. in book form. each 

book containing approx. 51141 words and abbrevia- 
tions. etc , covering every aspect of electronics. 
price 4/9 and 3d postage.- Alexander Equipment. 
Ltd.. Child's Place. Earls Court S.W 5. [0243 

COPPER 
wires enamelled. tinned, Litz. cotton. 

silk covered. all gauges: B.A. screws. nuts. 
washers. soldering tags, eyelets. ebonite and 
laminated bakelite panels. tubes coil formers; 
Tufnol rod; headphones. flexes. etc.; latest radio 
publications. full range available: list, s.a.e.: 
trade supplied. -Post Radio Supplies. 33, Bourne 
Gardens, London, E.4. [0138 

SITUATIONS VACANT 
The engagement of persons answering these 

advertisements must be made through the local 
office of the Ministry of Labour and National 
Service. etc.. if the applicant is a man aged 
18 -64 or a woman aged 18 -59 inclusive. unless 
he or she or the employer is excepted from the 
provisions 01 The Notification of Vacancies 
Order 1952 

VICKERS -ARMSTRONGS. Ltd. have vacan- 
cies in their guided weapons department for 

the following staff: - 
1. ELECTRONIC ENGINEERS of degree stan- 
dard. with at least three years experience in one 
of the following: V.H.F. transmitter and re- 
ceiver desiggnn pulse techniques. aerials. trans- 
former design. servo -mechanisms and electro- 
mechanical devices 
2. TECHNICAL ASSISTANTS with H.N.C. or 
C. & G. standard. for development work. elec- 
tronics, servo -mechanisms and hydraulics. 
3. DRAUGHTSMEN with experience in electro- 
nic. electrical. or electro- mechanical design. 
4. JIG AND TOOL DRAUGHTSMEN. 
APPLY, quoting reference O.W., to Employment 
Manager. Vickers -Armstrongs Ltd. Weybridge 
Works. Weybridge. Surrey 
APPLICATIONS, with certain exceptions. are 
subject to the approval of the Ministry of 
Labour and National Service f 977 

Metal Junction Boxes with IO multi -con- 
tacts outlets on front panel, would make 
good indicator unit for staff location, 3/6. 
Post 1/6. 

Controllers Electric No. I. Contains 5 
push buttons, 5 indicator lamp holders, 
I telephone type key switch, in small box 
54in. x 2in. x 4in. with 12 -way Jones plug 
at rear, 6/6. Post 1/6. 

Uniselectors Minor Type. 2 banks of 10 
contacts, will operate from 24v. or 12v. with 
slight adjustment, has electro magnetic 
release when wipers reach end of the bank. 
Resistance of drive coil 50 ohms, release 
coil 70 ohms. These are ideal for sequence 
switching, model radio control, telephone 
exchanges, etc. Used, but new condition, 
25/ -. Post 1/6. 

Sound Power Telephones, Admiralty Type, 
similar to G.P.O. type handsets. Will make 
very efficient 2 -way inter -corn. telephones. 
No batteries required. 27/6 per pair. Post 
1/6. Or complete with buzzer, 2 pushes 
and wiring diagram, 32/6. Post 1/6. 

Mercury Switches, 3 pole, 5/6. Post 9d. 
Romec Vacuum Pumps. Suitable as air 

compressors, size approx. less shaft, 6in. 
long, 4in. x 4in. dia., fitted 2in. long, fin. 
dia. splined shaft, pumps are rotary vane 
type and give a constant pressure or vacuum, 
develop approx. 40/50 lbs. sq. in. Unused, 
35/ -. Post 2/6. 

Relays, American Miniature Type, 250 
ohm S.P.C.O., 3/ -. Post 6d. Ideal for model 
railway control, etc. Ditto 650 ohm D.P. 
D.C.O., 8/6. Post 6d. Type CX 1535A. 
One make contact, heavy duty, 2/6. Post 6d. 

Grimes Landing Lamp. Consisting of 24v. 
250w. lamp which will project or retract 
90° in housing operated by 24v. geared 
motor, 27/6. Post 2/6. 

Our New list, No. 9, containing over 400 ex- 
Govt. items, is now available, price 6d. inland, 
1/6 Overseas Air Mail. 

A. T. SALLIS 
93 North Road, Brighton, Sussex 

Phone : Brighton 25806 

MAGNETIC TAPE RECORDERS 
and COMPONENTS 

from 

WILL DAY, LIMITED 
19 Lisle Street, London, W.C.2. 

GERrard 7105 and 4476 
SEND lid. STAMP FOR LIST SENT BY RETURN 

G.E.C. GERMANIUM 
CRYSTAL DIODES 

Midget Size, 5 /16in. x 3 /16in. 
Wire Ends for Easy Fixing. 

4/6 each, postage 2f d. 
Technical Details and Selected Types available. 

B.T.H. GERMANIUM 
CRYSTAL DIODES 

Moulded in thermo- setting plastic. 
4/6 each, postage 24d. 

SILICON DIODES, 3/6. Postage 24d. 
Fixing Brackets, 3d. pair. 

COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ. 

COTTON and SILK COVERED 
Most gauges available. 

B.A. SCREWS, NUTS, WASHERS 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 

TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 

ERIE AND DUBILIER RESISTORS. 
Latest Radio Publications. 

SEND STAMP FOR LIST. TRADE SUPPLIED 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 
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ALPHA OFFERS 
METAL RECTIFIERS 
12 V. 1 a., 1/6 ea.; 2 to 6 v. I a., 3/- ea.; 12 v. 
1 a., 4/9 ea.; 12 v. 5 a., 18/6 ; 250 V. 45 mA, 
6/9 ea.; 250 v. 75 mA, 7/6; 

; 
4/ -; RM2, 

4/6; RM4, 16/ -; 12 v. 2 a., 10/6. 

COLLARO AC37 GRAM. MOTOR with 
fin. spindle, variable speed adjustment, 
voltage 100/130 v., 200/250 v., 32/6 ea. Post 
1/6. 

AS ABOVE, with turned spindle and IOin. 
EMI type turntable. 46/- ea., Post 1/6. 

COLLARO RECORDING MOTORS 
I anti- clockwise, I clockwise, 63/- pair, Postl /6. 

IO VALVE I} METRE SUPERHET 
Ideal for conversion into TV sets. IF 12 megs. 
Band width 4 megs. Co -axial input and 
output good condition, 65/- each, carriage 5/ -. 

INDICATOR UNIT TYPE 233 
Case size ISin. x 71in. x 81in. AU controls 
brought out to front panel. Contains 1 

VCR97 Tube. 3 EF50, 3 VR54, 2 VR92, 
2 VR65, 1 VRI16. High voltage condensers 
and a host of volume controls, condensers 
and resistors, 70/- ea., carriage 7/6. 
INDICATOR UNIT TYPE 6L 
Size of case as for type 233 above. Contains 
I VCR97 tube, 4 EF50, 3 VR54, 10 wire wound 
controls, and all condensers and resistors. 
In perfect condition, 72/6, carriage 7/6. 

INDICATOR UNIT TYPE 255 
Case size !fin. x I3in. x II fin. All controls 
to front panel. Contains VCRSI7C, 15 
VR9I (EF50), 2 6 x 5G, 7 VR54, I EF55. 
Brand new, all complete, E8 ea., carriage 7/6. 

FOUR TV VOLUME CONTROLS 
Sizes 50K carbon S.P.S., 750 f2 wire wound. 
25K carbon, 5k S2 wire wound. Mounted 
on a bracket with flexible lead, with 1 4.7 kf2 
resistor and I 5 watt wire wound fixed 
resistor. Complete, 8/- ea. 

VALVE HOLDERS 
British 4 Pin Paxolin 2d. ea. 
British 5 Pin Paxolin 44d. ea. 
British 7 Pin Paxolin 41d. ea. 
International Octal Paxolin 44d. ea. 
Amphenol 5 Pin UX Type 24d. ea. 
Paxolin B7G with Base Screen 9d. ea. 
Mazda Octal Amphenol Moulded 4d. ea. 
I nte. national Octal Amphenol 

Moulded 6d. ea. 
Amphenol Moulded B7G 9d. ea. 
Amphenol Moulded B8A 9d. ea. 
Micalex B9G EF50 Type 84d. ea. 
Ceramic B7G I Id. ea. 
Amphenol Moulded B7G with Base 

Screen 9d. ea. 
Ceramic British 7 Pin 8d. ea. 
Amphenol Moulded British 5 Pin 9d. ea. 
Moulded International Octal with 

Base Screen suitable for high volt- 
age 1/. ea. 

B3G Paxolin aid. ea. 

SPECIAL PURPOSE VALVES 
EF8, 6/6; 2 x 2, 5/6; 954, 2/ -; 955, 51 -; 956, 
3/6; VR136, 7/ -; VUIII, 4/ -; VU120A, 3/6; 
6G6G, 7/6; 807, 10/6; CV7I, 1/-; TTI I, 6/6; 
9001, 6/6; 9002, 6/6; 9003, 6/6; 9004, 6/6; 
VRI37, 5 / -; VRI16, 4 -; 832, 15 / -; TTI5, 
l0 / -; VT4C with Base, 12/6; GTIC, 8/ -; PT15, 
15 / -; 866, 12/6. 

SPECIAL OFFER CONDENSERS 
8 mfd. 350 v., 1/6; 32 mfd. 350 v., 1/6; 64 mfd. 
350 v., 3/6; 32 x 16 mfd. 350 v., 3/3; 250 mfd. 
12 v., 2/ -; 8 x 8 mfd. 350 v., 2/ -; 24 x 8 mrd. 
350 v. 2/ -; 32 x 4 x 4 x 4, 350 v., 2/ -; 32 mfd. 
500 v.,2/-; 12 x 4 mfd. 450 v., 2/ -; 10 x 6 x 2 x 
2, 350 v 2/ -. 
WIRE AND CABLE STRIPPER 
By " Whanda." Special Price, 5/- ea. 

P.V.C. SINGLE STRAND WIRE 
Bright colours, red, green, blue, yellow, etc., 
5/6 per 100 yds. 

TERMS 
Cash with order or C.O.D. 

MAIL ORDER ONLY 
Illustrated list available send 6d. in stamps. 
Postage 6d. under I0 / -; 1/- under 20/ -; 
1/6 under 40/- 

ALPHA RADIO SUPPLY CO. 

516 Vince's Chambers, Victoria Square, 
LEEDS, 1 

UNION of South Africa. 

VACANCIES: Division of Civil Aviation. 
M1NI.TR£ of Transport 
ArPL1CATIONS are invited for the following 
vacancies on contract for a period of five years 
in the Division of Civil Aviation: - 
(a) r1NGINEBB, Grade IV on the salary scale 
£400X£a0- -£900. App.icants must be in posses- 
sion of the B.Sc. (Electrical Engineering) 
degree. Experience of ground radio and /or 
roar equipment and electron.cs will be a re- 
commenaation. 
(o) AERADIO Mechanic. Grade II on the salary 
scale £350x£30 -£500. App.icants must be 
qualified Aeradio Mechanics and have served 
a five years' apprenticeship or have had six 
years' appropriate experience in radio and /or 
radar engineering work. 
(c) ASSISTANT Aircraft Maintenance Engineer 
on the salary scale £500X£30 -£620. 
CANDIDATES must be in possession of a valid 
aircraft maintenance engineer's licence en- 
dorsed in categories A" and " C " to cover at 
least the following: - 
AIRCRAFT: Navion. Piper Pacer P.A. 20 and 
D.H. 104 Dove. 
ENGINES: Continental E -185, Lycoming 0 -290 
and Gipsy Queen 70. and have at least seven 
years' practical experience in the maintenance 
of aircraft and engines. 
(d) DIESEL Mechanic on the salary scale E360 
X£20-- £400X£25 -£500. Applicants mist be 
qualified Diesel Mechanics and have served a 
five -year apprenticeship or have had six years' 
appropriate experience. The successful candi- 
date will be responsible for the maintenance 
of high -speed diesel engines of medium powers. 
IN addition to salary on Use scales of Day 
Indicated. the following Cost of Living Allow- 
ance is payable for the present, sublect to 
review at any time: - 
SALARY' Up to and including E350 p.a. Con - 
.iugal State: Married Allowance £280 p.a.: Single 
Allowance £100 p.a. 
SALARY: Over £350 pa. Conjugal State: Mar- 
ried Allowance E320 p.a.; Single Allowance 
£100 D.a. 
SUCCESSFUL applicants will be entitled to free 
transport for themselves. wives and dependant 
children from place of residence in the United 
Kingdom to South Africa and return on com- 
pp etfon of contract. 
FURTHER particulars and forms of application 
are obta'nable from the Staff Clerk. Room 102. 
South Africa House. Trafalgar Square, London 
W.C.2. to whom oomp'eted applications should 
be addressed not later than 14th April, 1953. 

SENIOR 
test engineers. 

SOUTH Manchester. -Several vacancies for well - 
qualified test engineers for work on radio and 
radar equipment: previous experience on test- 
ing and fault diagnosis essential: write stating 
age and experience. -Box 4862. (9610 

CROWN 
Agents for the Colonies. 

RADIO OFFICER required by Nigeria Govern- 
ment Posts and Telegraphs Department for one 
tour of 18 -24 months in the first Instance. either 
(al on agreement with a prospect of permanent 
and pensionable employment on salary £150 
rising to £1.175 a year (including expatriation 
stav) or (b) on a temporary contract basis on 
salary £807 rising to £1.269 a year (including 
expatriation Day) with a gratuity up to £37/10. 
according to salary. for each 3 months' service: 
commencing salary according to age and ex- 
perience: outfit allowance £60: free passages for 
officer and wife. and assistance towards cost of 
children's passages or their maintenance in this 
country: liberal leave on full salary: candidates 
must Possess a Postmaster General's Certificate 
in Radio Telegraphy, or an Air -Operator's Cer- 
tlicate or an equivalent Service qualification: 
they must have a thorough grounding in 
I.C.A.O. codes and procedures and have had re- 
cent experience with an administration or air 
operating company outside West Africa in 
operating wireless and direction finding ground 
stations for air services 
APPLY at once by letter. stating age. full 
names in block letters. and full particulars of 
qualifications and experience. and mentioning 
this paper to the Crown Agents for the 
Colonies, 4. Millbank. London. S.W.1, quoting 
on letter 14.29270.G. The Crown Agents cannot 
undertake to only dwith 

all 
papplications applicants ected 

for further consideration. (9735 
CROWN Agents for the Colonies. 

RADIO OFFICER required by the East Africa 
High Commission for the Directorate of Civil 
Aviation for one tour of 30 -48 months in the 
first instance: commencing salary according to 
age and experience in scale £687 rising to £929 
a year (including temporary allowance: 
gratuity between £74 and £96 for each year of 
service on satisfactory completion of final ser- 
vice unless officer is placed on pensionable 
establishment- outfit allowance £30: free 
passages: liberal leave on full salary: candidates 
should possess the First Class Certificate of 
Proficiency in Radio Telegraphy issued by the 
Ministry of Civil Aviation or alternatively an 
Operator's Licence of equivalent standard Pro- 
vided they have had at least 5 years' operat- 
ing experience and can operate at 25 words a 
minute. 
APPLY at once by letter, stating age. full 
names in block letters. and full particulars of 
qualifications and experience. and mentioning 
this paper to the Crown Agents for the 
Colonies 4, Milbank. London. S.W.1. quoting 
on letter M.32494.G: the Crown Agents cannot 
undertake to acknowledge all c applications and 
will communicate only with applicants selected 
for further consideration. [9761 

_..,rr.00 
A WINDOW WORTH 

LOOKING INTO 
A.C. Mains 200 /50 -Volt 50 -cycle Meter 
Movements, complete with gear train down 
to 4 revs. per min., wonderful value, 12/6 each. 
25/73 Receiver portion -1196 TIR. Com- 
plete with all valves in new condition, full 
instruction available for conversion, 39,6 each. 
465 I.F. Transformers, dust core tuned, 
6/9 pair. 
High Stab Resistors. 2 Meg., 2% I watt, 
1.2 Meg. 2% 1 and I watt, 1.5 Meg. 5% 1 and 
I watt, 29.5 K. 2% 1 watt, 100 K. 5% 1 watt, 
150 K. 5% I watt, 6/- per doz. min. quantity. 
Bleeder Resistors. 100 K. 150 watts, 
200 ohms 150 watts adjustable, 800 ohm 150 
watts, 350 ohm 40 watts, 40 K. 150 watts, 
80 ohm 50 watts, 24 ohm 100 watts, all at 
2/- each. 
Cossor 3339 Double Beam 'Scopes. Re- 
conditioned complete and in working order, 
limited number only, E25 each. 
R.I294 Receiver, complete and in new 
condition. Tunable coverage, 300 -3,000 
Megacycles. 
Constant Voltage Transformers. Advance, 
Input voltage 190 -260 @ 50 cycle, Output 
230 volts @ 150 watts, £7/10/ -. 
V Hour Meters, for operation on 
200 /250 A.C. 50 cycle, synchronous move- 
ment, capacity zero -10,000 hours. 39/6 each, 
brand new. 
Auto Transformers. I10 -250 volts 100 
watts, 15/6. 1,000 watts, separately wound, 
E6 /I0 / -. Ditto, 3,000 watts, EIO/10 /-. 
Welding Transformers. Input voltage 
230 volts 50 cycle, output 13/16 volt, 65/75 
amps., 82/6 each. 
Mains Transformers. Ex -W.D. Input 
voltages 230 volt A.C., output 500x 500 volt 
170 mA., 4 volt 3 amp., 22/6. 
Smoothing Chokes, Ex -W.D. 15 Henries, 
275 mA., Resistance 125 ohms, 10 /6 each. 
Dural Masts, Telescopic 15in. to 71t. 6in., 
2/6 ea., ideal for making own T/V aerial. 
Bendix Command Rotary Transformers. 
12 volt input plug -in type, output 250 volts 
60 mA., 29/6 each. 
Rectifiers, Metal. 850 volts 30 mA., 8/6 
each. 10 volt full wave 1 amp., 6/9 each. 
12 volt 31 amp., full wave, 16/9 each. 
Valves. Brand New and Boxed. VU I I 1 

4 volt E.H.T. Rectifiers, 2;6 each. 
Microamp Meters 0 -50, tin. round flush 
mounting, 42/6 each. 
H.R.O. 6 Volt Vibrator Power Packs. 
Output 165 volt 80 M.A., using 6 x 5 Rectifier. 
Brand new, boxed, 39/6 each. 
Rotary Converters. 24 volt D.C. input, 
230 volt A.C. 50 cycle output @ 100 watts, 
9216 each. Ditto, 12 volt input, 102/6 each. 
A.C. Mains Transformers. 200/250 volt 
input, output 45 volt 4 amp., 19/6 each. 
.02 MFD 8,000 Volt E.H.T. Smoothing. 
Condensers, I/- each. 
4 MFD Mansbridge Condensers 500 volt 
working, 2/6 each. 
Rectifiers metal 250 volt 60 mA. H /W., 5/- 
each. 
Chokes. Ex -W.D. 20 Henries 80/100 mA 
Brand new. 8/6 each. 

Don't forget your postage. 
Open all day Saturday. 

G. W. SMITH & CO. 
(RADIO) LTD. 

3 LISLE STREET, LONDON, W.C.2. 
Telephone : GERrard 8204 9155 
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STEEP - CUTTING INFINITELY VARIABLE 
FILTER 

No other filter combines all the advan- 
tages of this model which are, briefly, 
to cut response above any desired level 
between 4,000 and 8,000 c.p.s. at an 
average steepness of 30 db. per octave, 
easy fixing (connects between 15 ohm 
speaker and amplifier output), robust 
construction, no distortion or appre- 
ciable loss of volume. Recommended for 
reducing surface noise on ' 78 ' records, 
cutting ' edge ' on some L.P. records, and 
eliminating high -pitched interference on 
radio. Price E4,10 /0. Leaflet on request. 

E.M.G. HANDMADE GRAMOPHONES, LTD. 
6, Newman St., Oxford St., W.I 

Telephone: Museum 9971 -2 -3 

I 

I 
III I 

In the early '200 Horn Type 
speakers cane to be regarded 
as bad and designen concen- 
trated on baffle types, etc. 
Mr. Voigt recognised their error 

nd designed for horn loading. 
Horn Loaded Voigt Units were 

selling by 1929. 
Lately the return to hornloading 

has be come general, but- - 
Voigt Designe Led the Way. 

VOIGT PATENTS LTD., LONDON, S.E.28 

ITEMS OF INTEREST TO 
MANUFACTURERS 

& EXPORTERS 
Handsets. No. I. Ref.: YA.2636. 
Relays. G.P.O. P.3,000 and P.600. 
Morse Keys. No. 2, No. 2. Mk. 2 and 
No. 2 Mk. 3. 
American Keys. Type 1.47 and 38. 
American Throat Mics. Type T -30 -S and 
V. R.G. & T. 
Plugs and Sockets. 4 pin ZÁ.6543. 
Belling Lee Type, 5 pin, IOH/254. 
Belling Lee Type, 7 pin, IOH /258. 
Power Units. for W.S., 19.Z.A 3108. 
Power Units. Type 16, 35, 35A, and 32. 
Control Boxes for W.S.19. No. 2 Mk. 2. 
Call Commander Boxes for W.5.í9 
No. 2 Mk. 2. 
W.S. 18 and 22, spares. 
W.S. 18, less operating equipment. 
W.S. 18 Battery Boxes, Z.B.071 I. 
Reversing Motor Generators. Type 
73 and 74. 
Modulator Units. Type 69. 

J. H. DAKIN 
13, CHURCH ROAD, 

EDGBASTON, BIRMINGHAM 15 

CROWN 
Agents for the Colonies. 

WIRELESS Station Superintendent required by 
the Government of Nigeria for the Posts and 
Telegraphs Department for one tour of 18 to 
24 months in the first instance with prospect of 
permanent and pensionadle employment. Com- 
mencing salary (including expatriation pay) 
according to qualiflations and experience in scale 
£750 rising to £1,175 a year. Outfit allowance 
£60. Free passages for officer and wife and 
assistance towards cost of children's passages or 
their maintenance in this country. Liberal 
leave on full salary. Candidates (under 40 yearn) 
most have had wide practical experience of 
modern radio techniques and equipment, in par- 
ticular V.H.F. equipment, and preferably also 
V.H.F. multi -channel equipment. 
APPLY at once by letter, stating age, full names 
in block letters, and full particu.ars of quali- 
fications and experience and mentijning this 
paper, to the Crown Agents for the Colonies, 4. Millbank, London. S.W.1, quoting on letter 
M.28927.G. Tne Crown Agents cannot undertake 
to acknowledge all applications and will com- 
municate only with applicants selected for further consideration. [9712 

CROWN 
Agents for the Colonies. 

WIRELESS and Telegraph Supervisor required 
by the Nigeria Government Railway Depart- ment for one tour of 18 to 24 months in first instance. Option of appointment either (a) on agreement with a prospect of permanent and 
pensionable employment on salary £750 rising 
to £1,175 a year (including expatriation pay) 
or (b) on a temporary basis at saary £807 
rising to £1,269 a year (including contract addi- 
tion and expatriation pay) with a gratuity on 
satisfactory completion of final service of £25 
or £37/10 according to salary, for each com- 
pleted period of three months' service. Outfit 
allowance £60. Free passages for officer and 
wife and assistance towards cost of children s 
passages or their maintenance in this country. 
Liberal leave on full salary. Candidates must 
have a sound knowledge of International wire- 
less operating, of telegraph working, and of the 
general running and supervision of a telegraph 
and wireless office. They should have experience 
of the working and handling of traffic over 
wireless and telegraph networks together with 
technical knowledge of modern H.F. radio trans- 
mitters and receivers and of telegraph circuits. 
Candidates employed by the General Post Office 
should apply through departmental channels. 
Apply at once by letter. stating age. full names 
in block letters, and full particulars of qualifica- 
tions and experience, and mentioning this paner 
to the Crown Agents for the Colonies. 4, Mill - 
bank, London. S.W.1. quoting on letter 
84.29579.0. The Crown Agents cannot undertake 
to acknowledge all applications and will com- 
municate only with applicants selected for fur- 
ther consideration. 

J 

[9690 
UNIOR radio and electronic engineers. 

MULLARD EQUIPMENT. Ltd.. require .Junior 
engineers for development of communications 
and special equipment in their product engineer - 
ing group: applicants should hold a degree or 
recognised equivalent qualification: commencing 
salary £400 to £600 according to experience and 
0ualifications; please apply. stating experience 
and aualifications, to- Personnel Department. 

s ulltarrd Equipment. Ltd. 51 -55, Garratt 
[Lane. 

'INTERNATIONAL AERADIO. LIMITED, re- 

nuire for Middle East: 
1. INSTRUCTORS in Radio/Radar. 
2. GROUND controlled interception. and radio/ 
radar mechanics. preferably single; R.A.F. ex- 
oerience desirable: initially 2 year: salaries 
ranging £864 -£1.355 p.a. inclusive. tax free: kit 
allowance: pension scheme: free accommodation, 
passages and medical facilities: qualified candi- 
dates to whom replies only will be sent, write 
full particulars to- Personnel Officer. 40. Park 
St.. W.1 19742 

INTERNATIONAL 
AERADIO. LIMITED. re- 

aul:re for subsidiary in Malir. Karachi: 
1. INSTRUCTORS for A.A. Fire Control Instru- 
ments, experienced in Predictor A.A. No. li. 
and /or A.A. No. III Mks. 2 and 7. A.A. No. 4 
Mks 
2 TECHNICIANS for A.A Fire Control Instru- 
ments. preferably experienced in maintenance of 
Predictor A.A. No. 10 or 11: free accommoda- 
tion. passages and medical facilities: kit allow- 
ance. pension scheme: initially 2 years: salaries 
from 1.450-1.650 rupees per month; qualified 
candidates to whom replies only will be sent. 
write full particulars to- Personnel Officer. 40. 
Park St. W.I. 19741 

ENGINEERS 
and technical assistants required 

with radio or light electro- mechanical 
experience. 
QUALIFICATIONS: Ordinary National or 
equivalent. 
ABILITY to work on own initiative a distinct 
advantage. 
APPLICANTS should write, stating experience 
and qualifications. to the Personnel Officer. Air 
Trainers. Ltd., Bicester Rd., Aylesbury. Bucks. 

EXPERIENCED engineers required immedi- 
[9809 

ately for servicing cinema and sound re- 
producer equipment in British Isles. 
PLEASE write giving details of experience, etc., 
to: 
EMPLOYMENT EXCHANGE. Rugby. 
REF.: Construction Dept.. 
RTHgEb BRITISH THOMSON- HOUSTON Co.. 

CONSULTING 
firm requires junior electronics 

engineer for development work in laboratory 
near Hemel Hempstead: applications, which will 
be treated in strict confidence, should give de- 
tails of education and experience. -Box 5407. 

[9726 
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RADIO TELEPHONE. Ultra -High Fre- 
quency walkie- talkie seta Brand new. 
and In wooden transit cases. Telescopic 
aerial, variable tuning. Operates off com- 
pieteeet of internal batteries, on vibrator 
tuck from 12 volte. OUR PRICE 
£911718 (vibrator 27/6). Carr. 5/6. 
OR 818117/8 a pair. 

RADIO -GRAM CHASSIS. Brand new, built for 
the export market. Six wave, six- position tone 
controL Negative feed -back, flywheel tuning. 
PRICE £15 /15 / -. and carr. free. Also the Rome 
Market model, with Long, Medium and Short bands, at £10/17/8. earr. 4/6. Following applies 
to both models. Gram switch position, and pick -up 
socket. Measurements 111ín. x lin. x 811u. 
Valves 6BE6, 6BA6, PATS, 6BW8, and 6 %4. 
O.P. TRANSFORMERS. CLEARANCE OFFER 
Al' 119 each. Poet 1/ -. Will match all normal O.P. 
c a Ives to 2 -5 ohm speech coil. 
MICRO SWITCHES. New American miniatures 
25U volts, 3A. lin. x fin. x I }In. Bargain offer 
5i- each. 
ACCUMULATORS. Brand new. 2 volt 14 a /H. 
luis. x 11in. x bin. Non -spillable vent. Lead acid. 
SALE PRICE 4%8. Post 1/ -. 

Stamp for 1953 List. 

DUKE & CO., 
621 Romford Road, London, P.12 

GRA 6677 
C.W.O. or C.O.D. Money back Guarantee 

TRANSFORMERS & COILS 
TO SPECIFICATION 

MANUFACTURED OR REWOUND 
Filter Coils ± I% a Speciality. 

JOHN FACTOR LTD. 
9 -II EAST STREET, TORQUAY, DLVON 

'Phone : Torquay 2162 

THE AMOS & JOHNSTONE 
F.M. FEEDER UNIT 

for 87.5 -100 Inc ;s. 
(SEPTEMBER ISSUE) 

is Simple & Inexpensive 

f 
D=GWÄREA3ÓÄß 

can supply the complete set of parts as 
used by the designers, with chassis ready 
drilled, for TOj - (less valves and diodes). 
All components for their "Sensitive T.R.F. 
Receiver " (Nov. 1951) still available. Reprint l/.. 

Priced component list on receipt of S.A E 

H. L. SMITH & CO. LTD. 
287/289 EDGWARE ROAD, LONDON, W.2 

Telephone : Paddington 5891 
Hours 9 till 6 (Thursday, I o'clock). 

Near Edgware Road Stations, Metropolitan & Bakerloo 
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ONDON CENTRA 
RADIO STORES 

1 - SLIDING RESISTANCES 
2 ohm. 20 amp. For dimming, etc. With 
hand wheel geared for sliding purposes. 
Weight 9 lb. Size 15i X inns. 52/6. 
Post and pkg. 216. 

PHOTO ELEC- 
TRIC CELLS 

Type CV143 
Small infra -red 
image glass 
converter, tube, 
50-100v. Suitable 
for all purposes. 

14/6 
Post & pkg. 1 / -. 
N.B. -We can- 
not enter into 
correspondence regarding 
these cells. 

WIREWOUND POTENTIOMETERS 
200 ohm. With scale plate fitting 0 -10. 4/6. 

Ex- G.P.U., every one perfect, electro- magnetic, 
500 ohm coil, counting to 9,999, operated from 
25- v. -50 -v. D.C., 4 }in. long x 1 x lin., many 
industrial and domestic applications. 15/ -. 
EQUAL TO NEW. Post & pkg. 9d 

10in. G00DMANS P.M. LOUDSPEAKERS. 
With transformer. Not new bat in good 
working order. 25/- 
Post & pkg. 2/ -. 

UNISELECTOR SWITCHES 
Have various appli- 
cations, including 
automatic tuning cir- 
cuit selection, etc. 
Operates on 25 -50 -v. 

Full Wipers. 
:' -bank, 19/6. 6 -bank, 35/ -. 
Halt Wipers, 6 -bank, 27/0. 
Plus 1/6 post & pkg. 

N.B. -We do not issue lists or catalogues. 
Carriage Charges relate to British Isles only,' 

23 LISLE ST.(G2969rd) LONDON, W.C.2 
Closed Thursday 1 p.m. Open all day Saturday 

EASILY RAISED MASTS 
COMPLETE IN EVERY DETAIL 

From 25ft. to 120ft 

These masts are specially designed 
and the neatest yet produced 

WE ARE MORE THAN WILLING TO 
GIVE ADVICE ON ALL MAST 

PROBLEMS -FREE OF COURSE 

SKY -MASTS 
BEADON GARAGE., BEADON RD. 
LONDON, W.6 RIV. 1124 

FORTIPHONE. Ltd. require the following 
personnel for development and design wont 

in their laboratory. 
TWO graduates for work on miniaturisation in 
relation to microtelephones, transformers and 
other components. investigations on sound ab- 
sorbing structures. investigations on hearing 
sid performances. Investigations on anechoic 
chamber performance. 
ONE post requires industrial experience. but 
in the other case experience is not necessary: 
salary £600/750. 
TWO design engineers with H.N.C.. C. & G.. 
or equivalent with some industrial experience to 
assist in toe above prorec s ana to sevelop 
specialised test apparatus: salary £450/600. 
CONGENIAL colleagues and pleasant conditions 
of employment offered. 
PLEASE write to Technical Director. Forti- 

ShEne 
Ltd.. Addington Square. Cambe fweell . 

E.I, ENGINEERING DEVELOPMENT. Ltd. 
' 
M'(Weib 

Division). Penleigh Works, Wells. 
Somerset. have vacancies for the following: - 
SENIOR electronic engineers with degree in 
physics, A.M.I.E.E. or equivalent; at least 
five years practical experience in circuit devel- 
opment work is essential. 
JONIOR electronic engineers, with H.N.C., 
C. & G. or equivalent qualification, and a 
minimum of two years practical experience. 
SENIOR and junior draughtsmen, design and 
layout experience of electronic and electro- 
mechanical equipment and/or mechanical com- 
puters essential. 
MECHANICAL inspectors, experienced in the 
Inspection of high quality scientific instruments. 
ELECTRICAL inspectors, testers, preferably 
with experience in small transformers and /or 
electronic equipment. 
ASSEMBLY trireme'''. must be first- class, used 
to small intricate chassis work. 
APPLY by letter stating age, nationality and 
experience. 19769 

RADIO 
mechanic required, experience with 

V.H.F. equipment desirable; sound tech- 
nical knowledge and good practical training 
essential. 
APPLICATIONS in own handwriting giving age, 
training and experience, etc.. should be sent tom 
THE Personnel Superintendent. The Steel Coin-. panof Wales, Ltd., P.O. Box No. 3, Port Talbot. 

S 

RADIO/Television 
service engineers urgently 

wanted; highest rates paid; good conditions. 
-Lars & Sons (Dundee). Ltd.. 18, Whitehall 
St.. Dundee. f 982 
ELECTRONIC 

engineers. -(a) Section leaders. 
and (b) assistant engineers required for 

working on special experimental field trials of 
guided weapons. 
SECTION leaders should have at least H.N.C. 
and 5 years' experience in the development of 
electronic devices in the micro -wave. pulse or 
communication field. and be capable of taking 
responsibility for the serviceability of weapons 
for trials and of undertaking parallel develop- 
ment work in the laboratory. 
ASSISTANT engineers having a similar back- 
ground. or considerable experience of small 
prototype electro- mechanical instruments. are 
required to work under the section leaders. 
APPLICANTS may have the opportunity of 
carrying out some of the work In Australia at 
a later date. Good salaries. Subsistence allow- 
ances while working away from base. Pension 
scheme. -Details should be sent to the Assistant 
Manager (A). The Fairey Aviation Co.. Ltd., 
Dept. W. Research and Armament Development 
Division Heston Aerodrome. Hounslow. Middx. 

RZEHII.L LABORATORIES. Ltd.. offer the F vacancies for staff to assist in the 
development ard production of precision electro- 
nic instruments. 
(a) JUNIOR development engineer. preferably 
with previous experience of instrument circuit 
design: qualifications from O.N.C. standard to 
university degree acceptable: salary £450 -£650 
P.a- 
(b) ELECTRONIC engineer to be responsible for 
the design and construction of test equipment 
and for non -routine testing; previous experience 
of instrument circuits essential and theoretical 
knowledge to H N.C. standard, an advantage: 
salary £450 -£520 p.a. (c) Test engineers. 
previous test department experience essential: 
salary £420 -£520 p.a. 
APPLICATIONS should be made in writing to 
the Chief Engineer. Furzehill Laboratories. 
Ltd.. Boreham Wood. Herts. (0244 
TELEVISION -RADIO service engineer re- 
l. quired; write, stating experience and wage 
required: flat available if required.- Payne. 11. 
Ford St., Coventry. 19793 
CHOP foreman wanted for radio and electrical 

assembly; able to teach and supervise girl 
labour; South London district. -Write giving 
full details. Box 5709. 19782 
T'UNIOR technical staff for small radio and J electrical firm: knowledge military equip- 
ment an asset. -write stating qualifications. 
experience. etc. Box 5711. (9784 

CHIEF 
engineer and designer. T.V., radio 

and electrical test equipment manufacture: 
excellent opportunity for really capable man: 
superannuatlor. scheme.-Box 5708. 19780 

WORKS manager required for radio and 
electrical factory to employ 50 -100 per- 

sonnel in South London area. -Write stating 
qualifications. experience. etc.. Box 5710. (9783 

EXPERIENCED 
TV engineer- required for re- 

fall service, permanent positions at good 
salary, -Full details to Shenstones (op. Town 
Hall). Layton. E.10. Lev 1362 19266 

TELEVIPION 
service engineer, good position 

for capable man with high standards of ser- 
vice: write only. stating age and experience: 
Drazin. Ltd., 59, Heath St.. N.W.3. [9816 
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For 

SUCCESSFUL 

wide -angle 
scanning 

ALLEN 
DEFLECTOR COILS 

70° Scan with minimum de- 
flection defocussing. 

High -efficiency castellated 
"FERROXCUBE" core. 

Suits any Wide Angle C.R.T. 
up to 27" double (d) Scan. 

LARGE SCREEN TELEVISION 

Can only be achieved by using high 

efficiency components throughout. 
ALLENS can supply the complete 

range 

For prices and details 
of the full range of 
ALLEN components 

write to :- 

For circuit diagram of 
Line and Time Base 

send 9d. and S.A,E. 

to :- 

ALLEN 
COMPONENTS LTD. 
Crown Works, 197 Lower Richmond 

Road, Richmond, Surrey 
Telephone : Prospect 9013 
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Ficleli 
At% 11 :\ND BUILT 

RADIO 
UNITS 

Major 
10 valve 
radiogram 
chassis £32.15.0 
Fidelia Equipment is designed primarily to provide 
a high standard of reproduction. All equipment is 
supplied on seven days' approval (against deposit) 
and quite critical listeners write and tell us how 
satisfied they are with our products. This has been 
going on for a number of years and we feel our 
efforts may be worth investigating if good reproduc- 
tion of radio and records is your aim. Full details 
on request. 
Fidelia De-Lase 9 valve model with 
7 watt triode push -pull output £25 5 0 Fidele Plus 8 valve model with H.F 
stage and 6 watt output £24 5 0 fideSa Standard 7 valve model, 6 watt 
triode output and electronic tone 
control £21 15 0 Fidel Minor 6 valve model with 
6 watt push -pull output £17 10 0 

EL 

t= - 

R 

2 AMHURST ROAD 
TELSCOMBE CLIFFS 

¡LGV Nr. Brighton 
SUSSEX 

Tel.: Peoeehuoen 3156 

LOCKWOOD 
makers of 

Fine Cabinets 
and woodwork of every descrip- 
tion for the Radio and allied trades 

LOCKWOOD & COMPANY 
Lowlands Rd., Harrow, Middlesex. Byron 3704 

THE HA YES COMPANY 

TELEVISION CHASSIS 

17" Model TDI718 96 ¡gns. 
14" Model TC1418 69gns. 

(Channel I only) 
298, Wightman Road, London, N.8. 

Mountview 6864. 

OWING to the growth of Manchester's leading 
wireless college a vacancy exists for a rada instructor who must hold a M.O.T. Radar Main- tenance Cert. and 1st Ciass P.M.G. 

WRITE stating experience. etc., to THE Wireless Telegraph College, 25, John Dalton St., Manchester. [971 

DECCA RADAR, Ltd.. invites application 
from experienced microwave engineers t 

join the company in its expensive work in a wid 
field of microwave link and radar development. 
THB company offers excellent starting sa.arle and first rate opportunities for men to expioi their initiative and to rise rapidly to responsibl 
posts. Graduates without industrial experienc 
who are prepared to undertake intensive tralnin 
are also invited to apply for junior posts. 
APPLY in writing to Research Director, Rada Laboratory, 2, Tolworth Rise, Surbiton, Surrey. 

ío242 
PERSONAL assistant of high ability and in- 

tegrity required by owner of retail radio and electrical business of good standing; state age 
and full details of career. -Box 5828. [9815 
DESIGNER draughtsmen, V.H.F. electronic 

and nucleonic apparatus: full details in con- fidence including salary to- Personnel Manager, Vidor Ltd.. West Street, Erlth, Kent. 
(9755 SILVER CITY AIRWAYS. Ltd., invite 

engineers for positions as ground radio engineers from experienced persons keen to return to the aviation industry,- B :ackbushe Airport, Cam - berley, Surrey. [9856 

YOUNG fadio engineer, with improvising ability, required for interesting spare time job overhauling pre -war received, handsome re- muneration.- Hawkins. 28. Hinton Rd., Ux- 
bridge, Middx. [9845 

T. & E. (BRIDGNORTH). Ltd.. subsidiary 
of Automatic Telephone & Electric Co.. Ltd., have immediate and future vacancies for 

senior and junior electronic engineers, design draughtsmen and draughtsmen. 
A NUMBER of senior engineering posts are 
available for suitably qualified engineers with 
knowledge of VHF /UHF radio communication 
systems; there are also vacancies for technical assistants; salaries according to qualifications 
and experience. 
SENIOR design draughtsmen having at least 
5 years' experience are required; experience in 
mechanical design of electronic equipment or 
installation layout of radio stations would be 
an advantage. 
DRAUGHTSMEN should have completed their 
National Service and have come experience. 
with education up to National Certificate stan- 
dard. 
STAFF conditions of service, including company 
superannuation scheme and 5 -day week, 
APPLICATIONS should be made to The Chief 
Engineer, A. T. & E. (Bridgnorth). Ltd., 
Bridgnorth, Shropshire. giving full details of 
age. qualifications. experience and salary re 
quired. 19833 

TBERMIONIC 
technical assistant required; 

must be keen on industrial electronics: 
experience of audio equipment: please state age. 
experience and salary required to-The Rover 
Co.. Ltd.. Lode Lane. Sim Mull. í97S7 
SERVICE 

engineer required by retailers for 
T/V radio, allied equipment service and 

sales; plan and develop own department with 
good class connection Murphy agency.- Laslett 
& Co., 39, Queen St., Ramsgate. (9775 

EXPERIENCED 
high -class electronic fitter 

wiremen required for industrial and research 
development work at The English Electric Co., 
Ltd., Stafford; ex -H.M. Forces personnel with 
experience in radio and radar considered. 
GOOD working conditions. canteen facilities. 
non -contributory life insurance and pension schemes eligibility according to rules; hostel 
accommodation available. 
APPLICATIONS to Personnel Superintendent, 
or to Ministry of Labour and National Service 
Office, Stafford. 19474 

DEVELOPMENT 
Engineer (Penlor and Junior) 

for radio. television and electronics; Enfield area: previous experience of circuit development work essential. -Details of qualifications, experi- 
ence. and salary required, to Box 5405. [9723 
/'-/ILASSBLOWER required for experimental V and development work at Ruislip branch, previous experience of glass to metal sealing 
essential. -Apply in first instance to Personnel 
Dept.,R /L. E.M.I., Ltd.. Hayes, Middx. [9857 

ELECTRONIC 
engineer, man experienced In the running and development of a R.F. pro- duction unit welding P.V.C. sheet; good salary and prospects; full details of past experience will 

be treated in strict confidence. -Box 5827. [9814 
ENGINEERS and Assistants required in Test 

Rooms for the manufacture and adjustment 
of Precision electrical apparatus; write or apply in person to-H. Tinsley & Co., Ltd.. Werndee 
Hall. Stanger Rd., S. Norwood, London. S.E.25. 
COMPETENT 

T.V. and radio mechanic with 
ability to use machine tools wanted for de- 

velopment work on coils and tuning devices; 
West London outskirts; brief details of experi- 
ence, age, etc., required in first instance. -Box 
5829. (9818 

T/V Junior Engineers required for the testing 
of cameras and associated equipment; state details of television experience and education, 

degree standard not necessary: this work offers 
good training and prospects in this field. -Apply 
Box 5184. [9704 

CHIEF 
Inspector, with full knowledge of A.I.D. and I.E.M.E. procedures, required by com- 

pany manufacturing high -grade electronic In- struments; applicants must have had at least five years' experience as an inspector in the elec- tronic and light engineering industry.- Please apply stating age, experience and salary to Box 
5406. [9724 
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NEW G.E.C., S.T.C. AND " WESTA- 
LITE" SELENIUM RECTIFIERS. 
Largest L.T. in '"Great Britain. 
Latest Current Products. NOT Surplus, 

CURRENT PRICE LIST 
S.T. & C. HALF WAVE. 100 v. 2 a., 49/6 ; 
4 a., 92/ -. Post 1 / -. 
BRIDGE CONNECTED FULL WAVE. 
17 v. 1.2 a., 16/4 ; 1.6 a., 26/- ; 2.5 a., 29/- ; 

3 a., 30/- ; 4 a., 34/6 ; S a., 37/6, all post free. 
33 v. 0.7 a., 24/3 ; 1 a., 28/- ; 1.5 a., 45 ; 

2 a., 51/- ; 3 a., 52/- ; 4 a., 62/- ; 5 a., 67 - ; 

all post I / -. 54 v. I a., 38/6 ; 1.5 a., 62 - ; 

2 a., 69/-; 3 a., 70/- ; 5 a., 93/- ; 72 v. 1.5 a., 
78/- ; 2 a., 81/- ; 3 a., 92/-; 5 a., 122/-; 
100 v. 1.5 a., 112/. ; 2 a., 128/- ; 5 a., 174/ ; 

all post 1/2. 
BRIDGE CONNECTED HEAVY DUTY 
7 }in. SQUARE COOLING FINS. 17 v. 
6 a., 49/6 ; 10 a., 56/- ; post 1/6. 
BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 
7 /in. SQUARE COOLING FINS. Re- 
vised price, same both types. 17 v. 12 a., 
102/-; 20 a., 118/-; 30 a., 164/-; 50 a., 
E12/15/-; 33 v. 6 a., 91/- ; 10 a., 104/- 
12 a., 168/- ; 20 a., 188/- ; 54 v. 6 a., 120/- ; 
10 a., 142/- ; 72 v. 6 a., 154/- ; 10 a., 1781 -; 
100 v.6a.,ElI ; 10 a.,El2 /I5 /- ; all post l /l0, 

" WESTALITE " (BRIDGE), 12-I5 v. 
D.C., 1.2 a., 15/9 ; 2.5 a., 27/8 ; 5 a., 31/9 ; 

10 a., 54/6 ; 20 a., 99/6 30 a., 144/10 ; 50 a., 
257/- ; 24 v. 1.2 a., 15/9 ; 2.5 a., 27/8 ; 5 a., 
SI/- ; 10 a., 92/7 ; 20 a., 176/2 ; 36 v. 1.2 a., 
27/8 ; 2.5 a., 51/- ; 5 a., 69/10 ; 10 a., 130/9 ; 
post extra. 

Wholesale and Retail 

T. W. PEARCE (Est 21 Yrs.) 
66 GREAT PERCY STREET, LONDON, W.C.1 
Off Pentonville Rd. Between King's Cross and Angel 

F.M. ('W.W." Oct. '52) COILSETS 
T.V. S'HET (i ") COILSETS 
PRECISE COILWINDING 

BEL SOUND PRODUCTS CO. 
Marlborough Yard, London, N.I9 

Tel.: ARChway 5078 

"TYANA" 411.-.1P +11. 

SOLDERING IRON 16,9 
The Perfect Small Soldering 
Instrument- overall length IIin., 
diameter of bit *in. 

Adjustable Bit. 
Easy to handle. 
Weight approx. 4 ox. 
Heating Time 3 min. 
40 Watt economy Con- 
sumption. 
Standard Voltage Ranges. 
(Other Ratings Available on 
Request.) 
Long Life and Efficiency. 
Replacement Elements and 
Bits always available. 

lust the Convenient Iron Re- 
quired for Intricate and Fine 

No. 867804 Soldering. 
Maintenance Service for Industrial users. 

British made by:- 
KENROY LIMITED 

152,297 UPPER ST., ISLINGTON 
LONDON, N.I. 

Telephone: Canonbury 4905 -4663 
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MAJOR 

Matched Impedance -High Fidelity 

AMPLIFIER 
Any good amplifier can produce the most 
disappointing results if the input circuit is 
not correctly matched to the radio or 
gramophone unit feeding it. Most ampli- 
fiers are made without any knowledge of 
the other equipment to be used with them 
and the input circuit, therefore, is a com- 
promise which may or may not result in 
a satisfactory performance. The N.S.P. 
Major Sb watt is not a mass -produced 
product of this kind. The basic circuitry is 
identical in all models but the input circuit 
is designed to individual requirements. 
The customer tells us which pick -up or 
feeder units are to be used (our own or any 
other good make) and the amplifier is 
supplied to ensure the very best results 
possible from the combination. 

N.S.P. Major Sil watt Quality Amplifier 
= PP 6V 6- independent Bass and Treble 

boost and cut -neg. Feedback -provision 
for Radio Feeder Unit -Freq. response 
25 to 20,000 c.p.s f [. DB -hum 80 DB 
down at 6.5 watts- Feedback 14 DB. 
A.C. Model with Remote Control Unit, 
£17/10/ -. 

ALSO AVAILABLE FOR AC /DC OPERATION. 
TOP COVER WITH HANDLE, 17/6. OTHER 
N.S.P. AMPLIFIERS AVAILABLE, £6/1916 TO E26. 

HIGH -FIDELITY FEEDERS 
VARIABLE SELECTIVITY, 3 -BAND, E17/I7/- 

SUPERHET, L.M.S., E13/15/- 
SUPERHET, L.M., EII/5 /- 

S/H PRE -SET, 3- STATION, E8 /l8 /- 
T.R.F. PRE -SET, 3- STATION, E7 /12/6 

N.S.P. PRECISION SCRATCH FILTER, 59/6 

We also stock top -grade High -Fidelity 
equipment of most well -known makes. 

NUSOUND PRODUCTS LTD. 
(Dept. W.4) 136 WARDOUR STREET, 
LONDON, W.I. Tel.: GERrard 8845. 

FRAME TRANSFORMER 60 Henries 
Suitable for most home con- 
structed sets, magnetic / 
deflection at 15 

T.V. HEATER TRANSFORMER 
6.3v at 7 amps., 0, 2 and 6.3v 16/6 
at 2 amps. . at v 

T.V. HEATER TRANSFORMER 
Primary wound for auto use 
0, 190, 210, 230, 245v at 
250 M /A., separate L.T. sec - 
ondaries-0, 2, 6.3v at 2a., 
0, 6.3v at 7a., insulated from 
Primary 

T V. CHOKE 5 H., 250 M/A 

at 27/6 
at 9/6 

NORTHERN TRANSFORMER CO. 
215 BARKEREND ROAD, 

BRADFORD, YORKS. 

FIRST -CLASS radio and television engineers, 
required by old -established. expanding 

business good salary and prospects, permanent: 
all leading agencies including Murphy, Bush. 
Pye. Ekco, etc. -E. P. Fox. Ltd.. East Molesey. 
Surrey. Molesey 2721. 10242 

TECHNICIAN required for telecommunication 
testing and measuring apparatus mainten- 

ance. some experience in electronic work essen- 
tial, excellent opportunity and good pay for 
right man. -Write T. S. Skillman & Co.. Ltd., 
Grove Park, The Hyde, N.W.9. [9768 
CXPERiENCEU ramo testers and inspectors Li required for production of communication 

and radio apparatus also instrument makers, 
wirers and assemblers for factory test appara- 
tus. -Apply Personnel Manager, E. K. Cole. 
Ltd. Ekco Works. Malmesbury Wilts. 10238 

PYE TELECOMMUNICATIONS, Ltd.. Ditton 
Works, Cambridge, has a vacancy for a 

technical writer; experience of compiling tech- 
nical literature and handbooks on electronic 
subjects essential.-Please Emily. giving age and 
full details, to the Personnel Manager. [9824 

ENGINEERS 
with experience of radio and 

television design are required for work in 
the development department of a large wire 
broadcasting firm in South -West London.- 
Write, giving particulars of qualifications. ex- 
perience and salary required, to Box 4960. 

R ADIO Service Engineer required by Trewin 
111. Bros., Queens Rd., Watford (under the same 
management as John Lewis & Co., Ltd., London, 
W.1). Good salary permanent and pensionable 
position for suitable applicant-Applications, 
either in writing or person, to the Registrar. 

08 

APPLICATIONS 
are invited ted from Graduates 

in electronics with experience in servo - 
analysis and general development work, for 
position in the Midlands area: age 27 -30. salary 
£600- £800.- Please give full particulars of 
training ing and experience and quote AJIBB7oxx 

DESIGNER 
draughtsman. electronic instru- 

ments, or radio: good prospects and salary 
according to qualifications: prospects of housing 
assistance to suitable applicants; Saturday in- 
terviews. if required. -Apply Marconi Instru- 
mentn. 

Ltd., Longacres. Hatfield Rd., f974t. 

ROOT.ES 
GROUP, distributors and Radio - 

mobile dealers, in Liverpool, require a 
mechanic to instal and repair car radios; 
applicants must be prepared to attend H.M.V. 
Course, and conform to Radiomobile standards. 
-Reply in writing to Kirbys, Ltd., Duke St.. 
Liverpool. [9725 

ACRAFT Radio Mechanic required, prefer - IRably 
with aircraft radio maintenance en- 

gineer's licence but not essential; to be based at 
White Waltham, nr. Maidenhead; apply in 
writing giving full particulars to-The Personnel 

Manager, 
The Fairey Aviation Co., Ltd., H(ay9 

EXPERIENCED 
fault finders wanted by Mid- 

land manufacturers of radio equipment, per- 
manent posts located in the Midlands are offered 
to men with experience of radar, radio control, 
v.h.f. equipment.- Write, stating fully, experi- 
ence and salary required. to Personnel Manager, 
Box 5744. [9792 
'TRANSFORMER designer for domestic and 

Services electronic equipment, substantial 
exp. on transformer design essen., must be fully 
alive to modern techniques and methods; sal. 
according to exp., monthly staff grade; age up 
to 42 years; London area. -Write fullest particu- 
lars to Box 5735. [9786 

MATHEMATICIAN 
required by a large engn- 

eerin 
g 

company situated in the Eastern 
suburbs of London; applicants should have 
experience of electronic digital computing 
machines.- Please write, in confidence. quoting 
reference WW /M, giving details of qualifica- 
tions. to Box 5698. [9771 

DECCA 
RADAR, Ltd., require a Senior In- 

stallation Engineer to take charge of a new 
section of the company responsible for erection 
and commissioning of high power centimetric 
systems. The appointment offers an excellent 
opportunity to secure a senior past in this ex- 
panding company. 
APPLICANTS must have sound engineering 
}.raining and extensive experience in commis- 
sioning of high power radar or radio systems. 
An adequate salary will be offered to a man 
with the right qualities. 
APPLY in confidence to Managing Director, 
Decca Radar, Ltd.. 1 -3, Brixton Rd., London. 
S.W.9. [0241 

RADIO and radar testers, first -class men re 
quired for work on v.h.f. communication 

gear and Government contracts for radio and 
radar equipment by Midland manufacturers; men 
with wide experience of fault finding in any of 
the fields mentioned should write, giving full 
details to Box 5743. [9791 

W1,1 ESTABLISHED firm engaged in the 
ma, nufacture and distribution of television 

and radio, requires two first -class experienced 
engineers; to the right men the job offers com- 
plete security and a fine opportunity for advance- 
ment; salary to commence £10 per week; driving 
licence essential.-Box 5314. [9718 

AFEW vacancies exist, mainly in the Mid- 
lands. for first -class television and radio 

service engineers on the staff of a large manu- 
facturer's service organization; the remunera- 
tion and conditions of employment are excep- 
tionally attractive and transport and test 
equipment provided. -Box 5571. [9751 

ELECTRONIC 
engineers required to inspect 

and service A.A. equipment: O.N.C. or equi- 
valent qualification necessary: salary £506 -£550 
according to age up to 28 yearsX£20 to £630: 
generous paid annual leave, -For further de- 
tails apply O.C. 1 A.A. Group Workshop 

l REME. Shrapnel Barracks. S.E.18. 19760 

LTD. 
METAL RECTIFIERS 
Volts Amps Price 
230 I1. Fjbridgc E4 0 0 
165 4 E3 0 0 
110 -,' LI 7 6 

50 19 6 

24 10 E4 0 0 

24 6 f 15 0 

24 2¡ LI S 0 
24 1 I. 13 6 

12 IO £2 IO O 

12 6 LI 5 0 

12 4 II 18 6 

12 24 16 6 

12 2 12 0 

12 I It 7 6 

6 I 7 6 

RM1 -125v. 60mÁ. H /wave 4 6 

RM2-125v. 80mA. 5 0 

RM3 -I25v. IOOmA. 6 0 

RM4 -250v. 250mA. 18 6 

K3 /200- 5.2kV. mA. El 6 C 

K3/180- 4.660kV. mA. E1 4 3 

K3/ 160 -4. I kV. mA. C I 16 
K3 /140- 3.600kV. mA. 9 3 

K3/120- 3.08kV. mA, 6 6 

K3 /100- 2.6kV. mA. 4 8 

K3/90- 2.280kV. mA. 3 6 

K3/80- 2.030kV. mA. 2 4 

K3/70- 1.708kV, mA. I 0 

(.3160- 1.500kV. mA. 9 8 

K3 /50- I.260kV. mA. 8 8 

K3/45- 1.140kV. mA. 8 2 

K3 /40 -1kV. 
K3/35 -885. 

mA. ,, 7 6 

mA. 6 10 

K/30 -755v. mA. II 6 0 

K3/25 -655v. mA. 5 8 

K3/20 -500v. mA, 5 I 

J50 -400v. 2mA. 6 9 

i25 -250v. 2mA, 3 6 

PULSE CIRCUIT 
36 EHT 25 W'house 2mA. 13 6 

36 EHT 35 2mA. 17 6 

3 EHT40 2mA. LI 0 0 

36 EHT 45 2mA. El 2 6 

36 EHT 50 2mA. 4 6 0 

36 EHT ICO 2mA. LI 8 9 

Meter Rec. 5mA. F /bridge 7 6 

Selenium metal rectifiers built to individual 
requirements. 
Your enquiries invited, speedy delivery. 
R.F. 25 UNITS, 20/ , P.P. 2/ -. 
ACCUMULATORS 2 v. 10 ampere (size 

I }in. sq. by 7in. high), 4/6. P.P. 1 / -. 2 v. 

14 ampere (size 21in. sq. x7in. high), 6/6. 
P.P. I / -. 
VARIABLE VOLTAGE REGULATOR 
TRANSFORMER : Input 230 v. A.C. at 
21 amps. Output 57.5 in 16 equal steps to 
230 v. at 21 amps. Ex -Govt. In perfect 
order, EIS. 
MOVING COIL HEADPHONES, com- 
plete with plug, 12/6 set, P.P. I / -. 
HIGH RESISTANCE MOVING IRON 
HEADPHONES (less plug), 12/6 pair. 
I/- P. 

SPEAKERS: 
loin. P.M. 3 ohms Speech coil 25/- 
gin. P.M. 3 ohms Speech coil 15/6 
Sin. P.M. 3 ohms Speech coil, Rola 15 /- 
2 1in. P.M. 3 ohrr s Speech coil, Stentorian 18/6 

VARIABLE RHEOSTATS : 152 ohms at 
2 amps., L1/2/6. 

TOTALLY SCREENED IOOK 25 -watt 
WIREWOUND VOLUME CONTROLS, 
10 / , P.P. 1 / -. 
BEST QUALITY SLEEVING, our assort- 
ment of 1 -4 mm., 30/- per 1,000 yards. 
LARGE STOCKS OF SPECIAL VALVES, 
list available : 866A, 832, 35T, 860, 705, 
VR9I, 801 I, etc., etc. 
PAPER BLOCK CONDENSERS : 

Li 0 0 40 mfd. 400 v. working 
4 mfd. 3,000 v. working El 0 0 

100 mfd. 150 v. working LI 0 0 

2 mfd. 4,OuO v. working IS 0 

2 mfd. 2,500 v. working 10 0 

AVO " 8 " E23/I0/ -, post free. 
AVO " 7," £19/10 -, post free. 
TYANA SOLDERING IRON, all voltages 
available, 16/9, post free. 
COMPLETE STOCKIST OF ALL 
OSMOR PRODUCTS. 
Terms. C.W.O., C.O.D., or pro -forma 
invoice. Orders under 20/- please add 
1/6 P.P., unless otherwise stated. 

15 LITTLE NEWPORTST., LONDON, W.C.2 
GERrard 6794/1453 
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CHASSIS 

A.C. 5 valve 3 W/B Superhet Radiogram 
chassis. Absolutely complete kit of parts 
incl. detailed wiring diagram £10 15 0 
Or fully wired and tested .. £12 10 0 

CABINETS 
Send for our illustrated catalogue of T /V, 
Table, Radiogram and Speaker Cabinets. 
Individual cabinets made to specification. 

Midget Walnut cabinet 12in. x lin. x 5in. 
complete with punched chassis, dial, 
back -plate, drum, drive, cord, spring, 
pointer, 28/6, plus 2/6 P. & P. 
T.R.F. Receiver, luny wired and tested..27 5 0 

LEWIS RADIO CO. 
(Dept. 453) 

120, Green Lanes, Palmen Green, 
London, N.13. (Near Bowes Road) 

Phone: BOWes Park 6064. 

ENGINEERS! 
Whatever your age or experience, you must read 
"ENGINEERING OPPORTUNITIES." Full details of 
the easiest way to pass A.M.I.Mech.E., A.M.I.C.E., 
C. & G. (Electrical, etc.), General Cert.. etc.. on 

144 PAGES "NOPAnn- NOFEE" 
terme and details of 
Courses in all brauchen ee: of Eugineering 
Mechanical, Electrical. 

.o ttct Civil, Auto., Aero., 
.` Radio, etc., Building 

etc. If you're earning 
leas thau£15a week,tell 
us what interests you 
a ndwritetor yourcopy 
of ENGINEERING 
OPPORTUNITIES " 
today -FREE 

B.I.E.Tu 
a6 387 Shakespeare Hie. 

/tt 17 -19 Stratford Place, 
c London, W.1. 

BASS REFLEX CABINET KITS 
Made of a non -resonant -'in, thick patent 
acoustic manufactured board complete with 
lining felt, screws, glue, stopper etc., and 
instructions for assembling. Bin, speaker 
model, 30in. high x ISin. wide x 12ín. deep. 
Price 80 / -. 10in, speaker model, 30ín. 
high x 151in. wide x 134in. deep. Price 87/6. 
I2in. speaker model, 30in. high x 18ín. 
wide x 154in. deep. Price 97/6. Carriage 7/6. 
These cabinets can be supplied ready built, 
7/6 extra. We can also supply a limited num- 
ber of these cabinets veneered and polished 
to your requirements. Bass reflex Cabinets 
made to your own specifications. Gramophone, 
Radio and Record Cabinets made to order. 
Call or Write : 

A. DAVIES & CO. 
(Cabinet Makers), 

3 Parkhill Place, off Parkhill Road, 
LONDON, N.W.3. Tel.: GULliver 5775 

TECHNICAL 
assistants reauired for work in 

A. electronics laboratory; National Certificate 
standard, experience in development of VHF 
equipment and pulse and wide band amplifier 
technique: good prospects: write stating age quah&cations and experience to- Personnel 
Dept.. Burndept Ltd., Erith. Kent. [9744 

SENIOR 
and junior design draughtsmen re- 

quired; applicants should have previous 
knowledge of radio. television and associated 
equipment; excellent salaries to men of proven ability; good staff conditions: East London area. 
--Please write, quoting reference WW /3, giv- ing details of experience, to Box 5772. 19796 

WEST Africa merchants established in Gold 
Coast, British West Africa, as distributors 

of radio and electrical goods require competent 
service engineer, applicants should not be over 
35, and must show proof of past achievement; 
good conditions, salary and allowances. -Apply 
in writing giving full details. -Box 5865. [9654 

REQUIRED, 
young man to take over inspec- 

tion duties in the assembly dept. of a com- 
pany manufacturing sound recording apparatus; 
successful candidate will have had some experi- 
ence in this or allied field, and should be 
capable of doing routine inspection and fault- 
finding; location Middlesex. -Box 5777. [9803 DYE TELECOMMUNICATIONS, Ltd., Ditton 

Works, Cambridge, urgently require radio 
testers who are experienced in V.H.F. tele- 
communications equipment: 44 -hour, 5 -day 
week: canteen, sports and social facilities; single 
board available.- Please apply, stating age, ex- 
perience, etc.. to the Personnel Manager. 

[9823 
THE GENERAL ELECTRIC CO., LTD., require 

radio, radar and electronic engineers, senior 
and ,Junior, for new engineering division, for the 
development of Service equipment; previous ex- 
perience of standards of design to meet Service 
specifications and developing such equipment for 
production is desirable and essential for senior 
posts. 
APPLICATIONS should be made in writing, 
stating age qualifications and experience to the 
Personnel Manager, G.E.C. Stanmore Labora- 
tories, Brown's Lane Division, The Grove, Stan - 
more Common, Stanmore, Middlesex, quoting 
ref. RG /PFW. [9785 
TEST gear design engineers required with prat - 

tical experience of this class of work, based 
on sound knowledge of electronic principles. 
These vacancies are permanent and progressive. 
A company pension scheme is in operation. 
London area. -Please write, in confidence, quot- 
ing reference WW /58. giving full details of 
qualifications to Box 5830. [9821 

ACHIEF Inspector is required by a firm 
manufacturing electrical and mechanical 

devices; the inspector will be responsible for all 
assembly departments and for the goods in- 
wards inspection; he should also be a man ex- 
perienced in light electrical and mechanical 
engineering. and must be A.I.D. approved: loca- 
tion Middlesex. -Box 5776. 19802 

SENIOR engineer required for Television 
aerial and transmission line development 

and research for laboratory situated in the 
Bucks area: wide experience of S.W. aerial 
measurements essential: permanent position 
offered with liberal salary to suitable candidate. 
-Write. Antiference. Ltd.. 67. Bryanston St.. 
London. W.I. 19779 

ACANCIES exist in the planning department 
V for V.H.F. radio engineers' applicants 

should have a good knowledge of basic radio 
theory and some experience of the design and 
installation of V.H.F. radio systems. -Please 
write. giving details of past experience, etc., 
to Personnel Manager, Pye Telecommunications. 
Ltd.. Dtton Works. Cambridge. [9825 

LABORATORY 
Technical Assistants required 

for development work on electronic equip- 
ment. This is an excellent opportunity for a 
junior engineer to gain experience in a wide field 
ranging from audio to centimetre apparatus.- 
Writing stating age. experience and qualifica- 
tions to The Wayne Kerr Laboratories. Ltd., 
Sycamore Grove, New Malden. Surrey. 19720 
'ELECTRICAL engineer required to control the 

Standards Room of a large engineering 
company situated in the eastern suburbs of 
London: applicants should have academic quali- 
fications and at least 10 years' experience of a 
similar nature. Please write in confidence 
quoting reference WW /35, giving details of 
qualifications and experience, to Box 5699. 19772 

DESIGNER/DRAUGHTSMAN 
or mechanical 

engineer required for interesting develop- 
ment projects must be experienced in the 
design of electronic equipment and /or associ- 
ated mechanisms (such as cameras or light 
servos): state age, experience and salary re- 
quired.-Southern Instruments, Ltd. (Ref. 
JAC). Fernhill, Hawley. Camberley, Surrey. 

19797 

JUNIOR 
Designer -Draughtsman of exceptional 

ability. keen on develoofng gadgets, required 
by London Laboratory Equipment Company. 
Thorough workshop experience more important 
than immaculate draughtsmanship. A degree or 
Higher National Certificate in Engineering or 
Physics would be an added advantage. -Apply 
with full particulars, stating salary required. to 
Box 5465. f 973 
CHIEF Research & development engineer. An established medium sized privately owned 
company require the services of an experienced 
man possessing sound technical knowledge plus organising ability. The company is engaged in 
the development and manufacture of radio, tele- 
vision and electronic apparatus of various kinds 
for the Services. The position offers extremely 
wide scope tor initiative and advancement for 
one who proves his worth and capabilities. - 
Applications will be treated in strictest confi- 
dence and should be addressed to The Managing 
Director, Ambassador Radio and Television, 
Princess Works. Brighouse. Yorkshire. r0853 
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Use SOLONS 
for the jobs that 

matter -this 
modern precision 

tool makes soldering 
speedier, simplerand 

more reliable. 5 models: 
65 watt with oval tapered 

and round pencil bit : 125 

%act with oval tapered and 
round pencil bit 240 watt 

with oval tapered bit; each with 
6 feet 3 -core Henley flexible. 

Voltage ranges from 100 to 250. 

W. T. HENLEY'S 
TELEGRAPH 

WORKS CO. LTD., 
51 -53 Hatton Garden, 

London, E.C.I 

Write for 

Folder 

Y.10. FOR /NDUSTR /AC USE 

- HYNDBURN - 
TAPE RECORDER COMPONENTS 

enable you to build 
A TAPE TABLE 

for under 

£13 
OR A COMPLETE PORTABLE 

RECORDER 
for 

£30 
Details from : 

HYNDBURN ELECTRONICS LTD. 
2 & 4 Croft Street, Accrington, 

Phone : Ace. 4526, LANCS. 

THE 
SERVICE ENGINEER'S 

FIRST CHOICE 
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When you turn your chassis on 
its side to make adjustments 
don't forget to protect the valves 
-they have been known to 
break! And don't forget, if you 
wish to build a superb receiver 
like the one shown above, our 

Home 

Constructor's Handbook 
contains 15 tried and tested 
circuits and lots of technical 
information and constructional 

hints. 

Send 2'6 to -day 
and get your copy with complete 
illustrated catalogue of our high 

quality components. 

SUPACOILS MAIL ORDER OFFICE 

98 GREENWAY AVE., LONDON, E.11. 

MORSE CODE Training 
COURSES for BEGINNERS 
and OPERATORS, also a 

SPECIAL COURSE for passing 
the G.P.O. Morse Test for 
securing an AMATEUR'S 
TRANSMITTING LICENCE. 

Send for the Candler 
BOOK OF FACTS 

It gives details of all Courses. 
Fees are reasonable. 

Terms: Cash or Monthly 
Payments. 

THE CANDLER SYSTEM CO. 
(55W)52b ABINGDON 

RD 
RD., 

KENSINGTON LONDON, 
Candler System Co., Denver, Colorado, U.S.A. 

THE DE HAVILLAND ENGINE Co.. Ltd. - 
Electronic engineer required. Interested in 

physical measurement rather than construction 
of apparatus required for vibration measurement 
and analysis on gas turbine and piston engines. 
-Please write in confidence. stating age and 
full details of previous experience to the Per- 
sonnel Officer. The de Havilland Engine Co. Ltd.. 
Stag Lane, Edgware. Middlesex. (9776 

EXPERIENCED 
radio and television engineer 

leouired by old established business holding 
all leading agencies including Murphy. H.M.V.. 
Bush, Pye, Ekco, etc.; good salary and pros- 
pects to man capable of taking charge of service 
department: very attractive vacant modern 
semi -detached house with garage available. - 
A. E. Hughes & Sons. 28. Clarence Place. New- 
port. 

E MTELECOMMUNICATIONS, Ltd., Ditton r Works. Camorldge, sods snortly nave vacan- 
cies for senior and Junior engineers, experience 
in V.H.F. design and engineering is essential, 
vacancies also exist for engineers with specianst 
experience in multi -channel V.H.F. Telephony: 
salary according to qualifications and experience. 
PLEASE apply, stating age, qualifications and 
experience to the Personnel Manager. 10209 

TC.C. invite applications for the positions of 
technical sales representatives in the radio. 

electronic and electrical industries; applicants 
should state. in detail. their age, qualifications. 
experience and salary required: only first -class 
men are being entertained; preferably those 
with previous experience in the industry. - 
Write lin confidence) to Sales Director, The 
Telegraph Condenser Co., Ltd., N. Acton, W.3. 

DRAUGHTSMEN 
are required for design and 

development work on high priority elec- 
tronic test equipment. The work is interesting 
and offers considerable scope for men with initia- 
tive and design ability. Attractive salaries in 
excess of the A.E.S.D. rates will be offered to 
suitable applicants. -Write giving details of past 
experience to The Wayne Kerr Laboratories, 
Ltd., Sycamore Grove, New Malden, 

[9719 
D EQUIRED production engineer to act in i0 works office: successful candidate will be 
a man specialising in methods and time and 
motion study. as related to the assembly of 
electrical and precision mechanical products; 
he should also be able to design and draw up 
fixtures to translate his ideas into actual as- 
sembly; good prospects for men of experience 
in this field; location Middlesex. -Box 5775. 

(9801 

SENIOR 
electronic research engineer regd. for 

work on development electronic nucleonic 
instruments: only engineers with previous ex- 
perience in this work or experience in pulse 
and wide band amplifier technique should 
apply: excellent opportunities offered to selected 
candidate whose ability meets requirements; 
write stating age and previous experience to- 
Personnel Manager. Burndept, Ltd., Erith. 
Kent. 19738 

SENIOR 
and Junior Development Engineers 

required for responsible work in radio and 
television development laboratories. Applicants 
for senior position should be able to undertake 
development work with minimum supervision. 

I Excellent conditions and salary available for 
applicants who are accepted. -Apply in first case 
to Personnel Manager (Dept. R.D.), McMichael 
Radio, Ltd., Wexham Rd.. Slough. Applicants 
must be of British nationality. [9713 
TECHNICAL assistants required for vibration 

and shock investigations on guided missiles. 
Previous experience unnecessary. A working 
knowledge of electronics required together with 
education to O.N.C. or equivalent standard. 
Varied and interesting work with good prospects. 
-Write stating age, qualifications, experience 
and salary required. and quoting ref. 1106, to 
Central Personnel Services, English Electric Co., 
Ltd.. 336 -7. Strand. London. W.C.2. [9820 

THE General 
Post Office has vacancies for 

radio operators at its coast radio stations 
and applications are invited from men between 
21 and 35 years of age who hold the Post- 
master- General's First Class Certificate of Pro- 
ficiency in Radio-telegraphy. Selected candidates 
will be considered later for permanent pension- 
able posts.- Application should be made to any 
local office of the Ministry of Labour and 
National Service. quoting Order No. City 4728. . 
THE GENERAL ELECTRIC Co., Ltd., require 

senior development engineers, development 
engineers and junior development engineers for 
new engineering division for work on the pre- 
production development of electronic equipment 
for guided missiles or radar. For the senior 

work in this field isfessential, withxgood know- 
ledge of the standards of design and construc- 
tion necessary for equipment to operate satisfac- 
torily under conditions of use by the Armed 
Services. 
APPLICATIONS should be made in writing 
stating age, qualifications and experience to the 
Personnel Manager, G.E.C. Stanmore Labora- 
tories, Brown's Lane Division, The Grove, Stan - 
more Common, Stanmore, Middlesex, quoting 
Ref. RG /MW. [9733 

B.B.C. 
requires a limited number of technical 

assistants in Operations and Maintenance 
Department for service at transmitter, studio 
and television centres throughout the United 
Kingdom; knowledge of mathematics. electric- 
ity and magnetism to School Certificate stan- 
dard: experience in electrical or radio engineer- 
ing an advantage; preferred age 20 -25: older 
men with experience considered; salary £360 
p.a., with annual increments to £470 p.a. 
maximum. Promotion prospects. -Application 
forms from Engineering Establishment Officer. 
B.B.C., London, W.1 (enclosing addressed 
foolscap envelope). 19746 
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H. FRANKS' 
58, NEW OXFORD STREET, 

LONDON, W.C.I 
PHONE: MUSEUM 9594. 

One minute from Tottenham Court Road Stn. 

HOUR METERS. 200 -250 v. A.C., 50 
cycles, 1 /10th to 10,000 hrs. recording; 
ideal for life testing, process timing, etc. 
4216. 
HOOVER HOT AIR BLOWERS, fitted 
Flexible copper cube approx. 6ft. long, for 
operation on 230 volt A.C. /D.C. E6 each. 

WESTINGHOUSE RECTIFIER SETS. 
Style 288 G.P.O. Input 200/250 volts A.C., 
50 cycles, output 50 volts D.C. I} amps., 
E3/10/- each. Carriage l0 / -. 
LONDEX RELAYS, type 220 Ref. No. 
10F;494, two heavy break contacts, 24 volts, 
fitted in metal cases 4 4 x 2fin., 8,6 each. 

HEAYBERD, DOUBLE -WOUND STEP - 
DOWN TRANSFORMERS. Input 200/ 
250 v. A.C. 50 cycles, output 110 volts, 
1,100 watts, housed in metal case size 10 x 
9 x 71in. Fitted Carrying handle. L9 each. 
SANGAMO MOTOR UNITS, Model 7, 
final speed one rev. 24 hours. 200,!250 v. 
A.C. 50 cycles. Price 27/6 each. 
SANGAMO MOTOR UNITS, Model 7, 
final speed one revolution per seven days, 
200/250 v. A.C. 50 cycles. Price 30/- each. 

SANGANO MOTOR UNITS. Syn- 
chronous, Model 7. Final speed one rev. per 
minute, 200/250 v. A.C. 50 cycles, 27 6 each. 

"KLAXON" 24 v. D.C. SHUNT 
WOUND MOTORS. 120th h.p., 2,500 
r.p.m. Price 40;- each. 
3in. MAGSLIP TRANSMITTERS, fitted 
in cradle. Ref. No. A.P.6547. Price 40 - each. 

CANADIAN FULLY SMOOTHED 
ROTARY TRANSFORMERS, housed in 
metal case 81x 6 >. 41in. Input 12 v. 2.5 amps. 
Output 220 v. D.C. 60 mA. Price 40 - each. 
SYNCHRONOUS MOTORS. 200,250 v. 
A.C., 50 cycles, with gear -trains. Final 
speed I rev. per hour. Ex -Time Operated 
Units by well -known makers, size 3 } x 3} x 3. 
Price 21/6, post paid. 
DITTO 2 revs. per hour. Size 31x 3 ,< 31. 
Price 16 6, post paid. 
" SANGAMO " MOTOR UNITS. Model 
7, 200.250 v. A.C., 50 cycles. Final speed, 

1 R.P.M. Price 27/6 each. 
STAINLESS STEEL AERIAL WIRE. 
Gauge 7 /015 in '.,600 foot reel. Price 40,- per 
reel. 
HOOVERS BLOWERS, Ref IOKB /I15, 
12/24 volts A.C. /D.C. 27 6 each. 
HOOVERS BLOWERS, similar con- 
struction, but 230 volts A.C.; D.C. 47;6 each. 
MINIATURE IMPULSE MOTORS made 
by "Gents," size 3 2x 14in. Suitable for 
operating models, switches, etc. Operates on 
4/6 volts A.C. /D.C. and is very powerful for 
its size. Price 8/6 each. Post paid. 
Ex -Air Min. GEAR PUMPS. Type RFPI, 
made by Rolls Royce. Size approx. 6 5 
Sin. Price 30, each, post paid. 
SYNCHRONOUS CLOCK UNITS. Self - 
starting, 200 -250 v. A.C., 50 cycles, fitted 
Sangamo motors, consumption 24 watts, 
size 21in. diam., tin. deep, geared I rev. 
60 mins. friction reset. Ideal movements 
for electric clocks. With gear train and Sin. 
hands. Price 22/6 each, post paid. 
High quality ex -A.M. VACUUM PUMPS, 
size 6in.x 4in.x 4in. approx. Flange mounting, 
weight 51b., spline shaft tin. long, sin. 
diameter; needs a } h.p. motor to drive 
same. Price 37/6 each. 
COLD CATHODE RELAY UNITS fitted 
two S.T.C. Cold cathode tubes No. G240/2D, 
two Siemens High Speed Relays 1700/1700 
ohms, size of unit approx. 6x7X4in. Price 
L3/2/6 each. 
24 V.D.C. 1/20 H.P. SHUNT -WOUND 
MOTORS, 3,500 R.M.P. at 24 volts. Will 
operate on 12 V.D.C. at approx. half speed. 
27/6. 
21in. MAGSLIPS, type IOFB /6067, 20' -. 
SEIZIUM SELENIUM RECTIFIERS. 
250 v. 120 mA. Price 9/- each. 
10.000 G.P.O. typg 3,000 and 600 relays, 
assorted contacts Ind coils. Siemens High 
Speed Relays, Uniselectors, Telephone Keys, 
Handsets, etc. 

Apply for full Mailing Lists. Price 6d. 
each. 
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QUARTZ 
CRYSTAL 

UNITS 

Type 
B7 

WIRELESS WORLD APRIL, 1953 

The type B7 unit is mounted in the standard B7G 
valve envelope and is hermetically sealed and fully 
evacuated. 

Available for the frequency ranges from 100 kc /s, 
to 500 kc /s. and from 3 Mc /s. to 16 Mc /s. Gold 
electrodes applied by cathodic sputtering give 
permanence of calibration. Normal adjustment 
accuracy 0.01%. Max. adjustment accuracy 0.003 %. 

Early delivery can be given of most frequen- 
cies, and we will be pleased to quote for 
your specific requirements. 

THE QUARTZ CRYSTAL Co. Ltd. 
63 -71 Kingston Road, 

NEW MALDEN, SURREY 
Telephone: Cables, etc. 

MALden 0334 QUARTZCO NEWMALDEN. 

BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 

ROD, BAR, SHEET TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 

No Quantity too Small List on application 
H. ROLLET & Co., Ltd. 

6 Chesham Place, S.W.I. SLOane 3463 
ALSO AT 

LIVERPOOL BIRMINGHAM MANCHESTER 

BOROUGH POLYTECHNIC 
BOROUGH ROAD, S.E.I. 

Principal - Douglas H. logoll, D.Sc., F.R.I.C., 
F.Inst.P., Hon.M.I.H.V.E. 

Department of Electrical Engineering 
and Physics 

FULL -TIME 
HIGHER NATIONAL 

DIPLOMA COURSE 
IN RADIO ENGINEERING 
This course leads to exemption from 
A.M.I.E.E. and A.M.Brit.I.R.E. examination. 
The four years' course provides industrial 
training with selected firms as well as 
College training. 
Futher details may be obtained on appli- 
cation to the Secretary. 

DESIGN 
ENGINEER 

Required by company of radio 
manufacturers in Johannesburg, 
South Africa. Write giving details 
of qualifications and experience and 
enclose copies of testimonials. State 
marital status and salary required 
to P.O. Box 1604 Johannesburg. 
South Africa. 

McMICHAEL RADIO. Ltd., require senior 
and junior engineers in their equipment division laboratory at Slough; training and ex- perience in the field of applied electronics (in- eluding communications) end experience of wonting with Government Departments are the chief qualifications required- Write, stating age and full details of training. qualifications and experience to the Chief Engineer, Equip- ment Division, McMichael Radio, Ltd., Slough, Bucks. 1019d 

AN electronic engineer is required to investi- gate Vibration Phenomena on guided mis- sile projects; applicants should be experienced in the use of. and capable of developing. e.ec- tronic equipment for this purpose and should hold a H.N.C. or recognized equivalent. or have exceptional experience. -Details should be sent to the Assistant Manager (Admin.), The Fairey Aviation Co.. Ltd., Dept. W, Research and Armament Development Division. Heston Aero- drome. Hounslow, Middlesex. [9670 
BELLING & LEE, Ltd.. Cambridge Arterial 

Rd.. Enfield, Middlesex. require research 
assistants in connection with work on electronic 
components, fuses. interference suppressors and 
television aerials; applicants must oe graduates 
of the LE.E., or possess equivalent qualifications 
together with similar laboratory experience; 
salary will be commensurate with previous ex- 
perience; 5 -day week; contributory pension 
scheme. -Applications must be detailed and con- 
cise. and will be treated as confidential. 10230 

ASSISTANT 
Transformer Designer and Planning Engineer, with specialized experi- 

ence in audio and power transformers up to 
500 v.a., required for progressive electrical 
manufacturing concern in Wiltshire. Applicant 
should have experience of planning for produc- 
tion quantities, and sound knowledge of funda- 
mentals and latest techniques is essential. Per- 
manent position in expanding organization. 
Salary according to experience and ability. - 
Box 369, Smith's Library, Devizes, Wilts. (9692 

ATECHNICIAN is required to operate elec- 
tronic ai.aaratus for the recording of blood 

pressure. etc., and to assist in the development 
and construction of such apparatus; applicants 
should have experience of electronic work: the 
commencing wage will be in the range of 115/ - 
to 130/- per week. and will be determined by age 
and experience; superannuation scheme; appli- 
cants. with the names of two referees, should 
be submitted as soon as possible to the- Profes- 
sor of Surgery. The School of Medicine, Leeds. 
2. [9756 
BRITISH Television company in Montreal. 

Canada, will engage first -class engineers 
with indisputable knowledge of television with 
a starting salary of £20 a week, with minimum 

1 year's contract; rapid advancement for the right technician, who really knows what tele- 
vision is and is capable speedy service; travel 
costs will be advanced and accommodation 
sought for suitable applicant: only top rate 
engineers should apply in writing, enclosing photostatic references and life history. - [Write Box 5785. THE ENGLISH ELECTRIC VALVE Co.. Ltd., Chelmsford. Essex. has several attractive vacancies. junior and senior, for physics and engineering graduates to undertake research and development work on vacuum tubes; appli- cations from graduates who have recently auah- fied as well as those with industrial and re- search experience will be considered. -Please write, giving full details and quoting ref. 419G to Central Personnel Services. The English Electric Company. Ltd.. 336/7. Strand. 

[862 
Lon- don. W.C.2. 

MECHANICAL designers are resuired sor wort in the research department of Marconi's Wireless Telegraph Co., Ltd.. of Chelmsford, for work in connection with the de- sign of experimental and prototype electronic equipment. embodying high precision mecha- nisms and stressed structures: pension scheme. five -day week, canteen facilities; please apply in confidence to- Central Personnel Services. Marconi's Wireless Telegraph Co.. Ltd., Marconi House, Strand. London. W.C.2. quoting refer- 
s nee 1063 19608 

PHYSICÍSTS and electronic engineers, In- teresting opportunities exist for versatile physics or electrical engineering graduates on the development of transducers and associated electrical /electronic apparatus for measurement 
of transient and steady state phenomena in pre- cision mechanical engineering projects at D. Napier & Son. Ltd. Acton. -Applicants with suitable experience please forward full details, 
Enoting 

ref. 861. to Central Personnel Services. nglish Electric Co., Ltd., 336 -7, Strand, Lon- don, W.C.2. (9770 
PHYSICISTS and engineers required for de- velopment work on cold cathode tubes for use in communications. Applicants should possess a degree in physics or engineering or H.N.C. in electrical engineering. preferably with previous experience in similar work. The posts are pen- sionable and carry salaries commensurate with qualifications and experience. -Applications, with full details, are to be addressed in the first instance to the Managing Director, Hivac, Ltd. Greenhill Crescent. Harrow, Middlesex, and will be treated in confidence. [9570 

MURPHY RADIO invite applications for posts as Development Engineers in their electronics division. Applicants should have degrees in engineering or physics or equivalent qualifications preferably with some industrial experience and should be capable of undertaking original development work and of leading a design team. Reasonable prospects of housing for London applicants. Employment is perman- ent and pensionable and offers excellent oppor- tunity of broadening experience. Applications giving full details of experience and qualifica- tions may be forwarded in confidence to Personnel Manager, Murphy Radio, Ltd.. Welwyn Garden City. [9524 

Always a good deal 
at 

WEST END RADIO LTD. 
T/V CABINETS, new design. Console in 
walnut, 33in. x 16ín. x 20in. Will take up to 
12in. tube. E7/15' -, carr. 12/6. 
BATTERY CHARGER KITS to give 
12 v. 4 a. and 6 v. 4 a. Consisting of trans., 
selenium metal rec. pilot lamp and switch in 
handsome metal cabinet finished black crackle. 

x 6in. x 6in. Complete 59/6. 
COMMUNICATION RECEIVERS. The 
famous CR100'2 ex -navy receiver, II valves, 
crystal control built -in power pack 200 -250 v. 
A.C. mains, 6 wjbands, etc., etc. As new, 
complete with circuit, E29/10,' -, carr LI. 
BATTERY CHARGERS for 6 v. and 12 v. 
4 amps., complete with amp. meters 200 -250 v. 
A.C. mains, in black crackle cabinet, 85' -, 
carr. 2/6. 

PLEASE ADD POSTAGE 

WEST END RADIO LTD. 
14, LISLE STREET, LEICESTER SQUARE 
LONDON, W.C.2. Tel. GER 7341 

OPEN ALL DAY SATURDAY 
1,000 BARGAINS FOR CALLERS ! 

Repaired 

TEST 
THE 
ELECTRICAL INSTRUMENT REPAIR SERVICE 
329 Kilburn Lane, LONDON, W.9. Tel. LAD 4168 

Standardised 

METERS 

VIII TRANSFMERS 
FOR ALL PURPOSES 

SINGLY OR IN QUANTITIES 
TO YOUR SPECIFICATION 

VARNISH IMPREGNATED 
BAKED WINDINGS 

WITH OR WITHOUT TAG PANELS 

GOOD DELIVERIES 
Our rewind dept. will handle your 

repairs promptly and efficiently. 

P. HOWORTH 
51 POLLARD LANE BRADFORD 

Tel.: 37030 

REQUIRED 

SENIOR CIRCUIT 
DRAUGHTSMEN 

for rapidly expanding factory engaged 
on the production of electronic 
Flight Simulators. 
The factory will move shortly to 
larger premises at Crawley, Sussex, 
where houses will be available for 
permanent staff. 

Apply to : Chief Draughtsman 
REDIFON LTD. 

59 WEBBER STREET, LONDON, S.E.I 
Telephone : WATerloo 3536 
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MICROPHOTOMETERS 
MICROPHOTOMETERS by Adam Hilgar, 2 
types in stock. Details on request. 
PRECISION TEMPERATURE CONTROL 
OVENS for Quartz Crystals, 230 volts 50 cy. will 
give stability with suitable crystals of better than 
2 parts in one million. Fitted precision thermostat 
and thermometer. Temp. adjustable 40/60 
degrees cent. E6/10/ -, carr. 5/-. 
FREQUENCY METERS, B.C.221. Accuracy 
guaranteed 0.005 per cent., frequency range 
120 Kc. to 20 Mc /s. Battery model, complete with 
Charts and Crystal. Few only, cheap. 
R.C.A. WAVEMETER, T.E.I49, new, 200 Kc. 
to 30 Mc /s, accuracy 0.005 per cent., in original 
packing, with Crystal, spares and instruction 
book, £20, carr. 5 / -. Few with soiled cases, 
Crystal and instruction book, but without 
spares, EI7 /10 / -. 
NIFE BATTERIES, 1.2 volts 45 amp. hr. 
cells, in first -class condition, 25/- per cell ; or 
crate of 9 cells, E9/9/ -, carr. extra 2/- per cell or 
101- per crate. 
DYNAMOS, 14/32 volts 9 amps., 2,500 r.p.m., 
shunt wound, ball bearings, suitable for charging 
and lighting, 70 /-, carr, 5/ -. By leading Dynamo 
Makers. 
MOTOR PUMPS, 230 volt A.C. 50 cy. Stuart 
Turner No. IO, 31t. lift, loft. head, capacity 
100 g.p.h., £7/101 -. Foot valve and strainer, 
25/ -, carr. 2/6. Rotary Suds Pump only, lift 8ft., 
head 35ft., capacity 70 g.p.h., with pulley, ES. 

TRANSFORMERS double wound 230 volt /I2 
volts 8 amps., 30, -, post 2/6. 18 volts 8 amps. 
output, 45/ -, 12 volts 30 amps output, 65/ -, 50 
volts 15 amps., in steel case, E6/I0/ -. 115 volts 

1 kVA, £12/10/ -. Send for special list. 
AUTO TRANSFORMERS 230/110 volts 85 
watts, 30/ -. 150 watts, 40/ -. 250 watts, 45/ -. 
500 watts, £7/10/.. 
RECTIFIER UNITS. Westinghouse 110/250 
volts inp t, 16/96 cells 10 amps. output. Selenium 
Rectifier with M.C. Ammeter fitted, £60, carriage 
extra, new condition. 

ELECTRADIX RADIOS 
Dept. A, 214 Queenstown Road, London, S.W.8 

Telephone: MACaulay 2159. 

Get the liest iront 
Jour Records... 
Battery Amplifiers, complete with 2 

valves for use as Intercom. or, with slight 
modification, as Gram. Amplifier. In 
metal case, Tin. x 41ín. x 41in, with 
instructions, 15/- each. 

Condensers, block, paper, 5 mfd., 3 mfd., 
750 volt wkg., 5/- each. 

R.F. Units No. 24. Complete with valves, 
18/6 each. 

R.F. Units No. 24. Less valves, 10 /- each. 

Hand Mikes- Tannoy Power Carbon, 
with Press to Talk Button, 3/6 each. 

Crystal Diodes, ideal for Xtal Sets, 
3/6 each. 

Switches, 3 Pole, 4 Way Yaxley with 
knobs (Ex Equipmt.), 2/- each. 

NORMAN IL FIELD 
The Ham's Shop with the helping hand -G3DBL 

DEPT. A4, 88 HURST ST., BIRMINGHAM, 8 

WIRELESS WORLD 

BB.C. requires limited number of engineers 
(minimum age 21) of British nationality for 

operation and maintenance duties at trans - 
m,tter, studio. recording and television centres; 
must be willing to serve anywhere in U.K.: 
essential qualifications include degree. Higher 
National Cert. or equivalent in electrical engin- 
eering, or C. & G. Final Cert. in telecomms.: 
promotion prospects: salary £500 with annual 
increments to max. £685.- Applications to 
Engineering Establishment Officer. B.B.C.. 
London. W.1, within 7 days. (9830 

THE GENERAL ELECTRIC Co., Ltd.. Brown's 
Lane, Coventry, requires senior and junior 

e.ectronic development engineers for wore on 
guided weapons and like projects, particularly 
in the field of microwave and pulse applications, 
mechanical development engineers. designer 
draughtsmen and draughtsmen, preferably with 
experience of radar type equipments, also re- 
quired for the above projects; salary according 
to age. qualifications and experience' houses 
will be allocated to selected staff. -Apply by 
letter, stating age and experience, to The Per- 
sonnel Manager (Ref. R.G.). [0239 

ELECTRONIC 
engineer required for respon- 

sible position on technical /commercial side 
of company. specialising in the manufacture of 
electronic control eampment for industry; ex- 
perience in the design. development, manufac- 
ture and application of industrial electronic 
equipment is necessary and applicants should 
have sound electrical engineering background: 
position is one requiring initiative and sense of 
responsibility and will involve negotiations with 
customers in relation to the application of elec- 
tronic equipment in all types of industry: appli- 
cants should write giving age and other rele- 
vant personal details together with information 
as to training. experience and salary required 
to-Box 5570. [9747 

MURPHY 
RADIO have vacancies in their 

electronics division for a first -class Senior 
Design Draughtsman and a Senior Mechanical 
Designer. Applicants should be up to at least 
National Certificate standard and have had ex- 
perience in design of electronic equipment. small 
mechanisms or similar work and must be capable 
of working on their own initiative. Reasonable 
prospects of housing for London applicants. 
Employment is permanent and pensionable and 
offers excellent opportunity of broadening ex- 
perience in this interesting field of work. Full 
details of experience and qualifications should 
be included in applications which may be for- 
warded in confidence to Personnel Manager, 
Murphy Radio. Ltd., Welwyn Garden City. 

THE G.E.0 Stanmore Laboratories have 
started an investigation into the performance 

of electronic valves under the conditions to be 
found inside guided weapons, with particular 
reference to reliability. length of life, and the 
incidence of microohony and its effect on circuit 
operation; an electronic engineer or physicist is 
required to take Dart in the day to day work 
involved and to co-operate In the design and 
construction and operation of the special test 
and display equipment needed for the work: ex- 
perience of audio -frequency circuits is desirable. 
and some familiarity with statistics or the 
handling of data would be an advantage.-Appli- 
cants should apply In writing stating age. quali- 
fications and experience to the Staff Manager 
(Ref. SS /JP.4), The Grove. Stanmore Common, 
Stanmore. Middlesex. [9750 
TELECOMMUNICATIONS engineers required 

on overseas shore staff of Cable and Wire- 
less. Ltd.; applicants should have technical 
knowledge and practical experience of opera- 
tion and maintenance of wireless communica- 
tions plant and possess at least 1st class P.M.G. 
or C. & G. Radio II certificates; desirable age 
limit 29; basic commencing salary £324 (age 
22) to £456 (age 29) per annum: free accom- 
modation or allowance in lieu; foreign service 
and expatriate allowances (up to £240 and 
E550 p.a. respectively) additional; tax paid; 
permanent and pensionable positions for suit- 
able candidates. -Apply in writing, giving ex- 
perience and qualifications. to Managing Direc- 
tor, Oable and Wireless. Ltd:, Electra House. 
Victoria Embankment. London. W.C.2. 19804 

THE PLESSEY Co.. Ltd., Ilford, Essex is 
engaged in a reorganisation of its commercial 

television and radio division, as a result of which 
there have become available two important posi- 
tions as design group leaders. These are 
permanent and pensionable posts which offer 
considerable opportunities for advancement. 
The requirements are a sound understanding of 
basic electronic theory; experience in the design 
of commercial receivers; the quality of leader- 
ship and the ability to get on with others and 
to impart enthusiasm to the engineering team. 
Very attractive remuneration is offered to candi- 
dates who can fill these requirements. A full 
statement of personal particulars should be sub- 
mitted to the Director for Electronic Develop- 
ment of the Company who will personally 
consider them in complete confidence. [9752 

BB.C. requires engineers for planning and 
installation dept. based London. (a) Tele- 

vision Unit. Salary £795 -£1.065. To deal with 
problems of mechanical engineering arising In 
television studio. outside broadcast and film 
equipment, including liaison with manufacturers. 
preparing specifications, inspection. test; plan- 
ning, estimating television projects. Degree or 
equivalent essential, with mechanical experience 
and some knowledge electrical engineering and 
television. (b) Cinefilm Unit: Salary £590 -£800. 
To plan, specify, order. test cinematographic 
equipment used by television film unit, with 
relevant correspondence. Degree in electrical 
engineering advantage. Good technical know- 
ledge modern cinematographic practice, includ- 
ing picture and sound recording cameras. pro- 
jectors, film stock, processing. essential.-Appli- 
, atíons to Engineering Establishment Officer, 
B.H.C.. London. W , within 7 days. 1.9913 
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A FULL RANGE OF 

MUSIC & EQUIPMENT 

can be heard at 
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E 

0 
Now in stock :- 

AMPLIFIERS AND TUNERS 
SOUND SALES A -Z Amplifier £32 10 0 

SOU ND SALES A -Z Junior 420 0 0 

SOUND SALES A -Z Radio Tuner 418 13 8 

LEAK T12 Amplifier £28 7 0 
LEAK Varislope T.C. Pre -amp £12 12 0 

LEAK Radio Tuner E37 16 0 

H.U.A.D. Amplifier and T.0 435 0 0 

H.U.A.D. Radio Feeder £26 IO 0 

ROGERS Williamson Amplifier £31 0 0 

ROGERS Baby Amplifier with T.C EI8 10 0 

ROGERS R.D. Minor LI I 0 0 
LOWTHER DT5 Radio Tuner £38 17 10 

LOWTHER FM /AM Tuner £22 0 0 

DECCA PA6 Amplifier E26 5 0 
SPECIAL OFFER - HI- FIDELITY 

AMPLIFIER including Tone Con- 
trol by well -known manufacturer. 
original price 35 gns., limited 
number only 19 gns. 

LOUDSPEAKERS 
VOIGT Corner £87 0 0 

WHARFEDALE 3- Speaker System £85 16 2 

DECCA Corner E31 0 0 

GOODMANS Audiom 60 12ín. unit El I 5 0 
GOODMANS 101 8in. E8 5 0 

GOODMANS 1028in. f9 5 0 

GOODMANS Axiom Mk. II £14 9 0 

WHARFEDALE Corner Baffle 10 
C.S.B. LIB 10 0 

WHARFEDALE IOin. Golden Unit £8 6 0 

WHARFEDALE Super 12 CS AL £23 I IO 

WHARFEDALE W.15 C/S EI6 0 0 

WHARFEDALE Super 5 and 8 f7 4 0 

TAN NOY 12m. Dual Concentric f27 10 0 

W.B. PRESSURE TYPE TWEETER 
UNIT E3 15 6 

BRIGGS new enlarged edition of 
"Sound Reproduction" 

AUTOCHANGERS AND PICK -UPS 
GARRARD RC 75a E16 18 6 

GARRARD RC 80 E19 19 0 

GARRARD 20113 Transcription E24 12 6 

COLLARO RC 511 L12 5 0 
COLLARO RC522 LIS 15 6 
LEAK Ruby 412 12 0 

LEAK L.P. Diamond £19 2 6 
DECCA XMS with 2 heads E7 0 0 
CONNOISSEUR pick -up E6 9 0 
CONNOISSEUR pick -up heads £3 11 5 

ACOS GP 20 and 19 E3 II 5 

TELEVISION AND TAPE RECORDERS 
EKCO 12ín. Models, from £69 10 0 
DECCA Projection Tele £158 0 0 
SOUND SALES Projection Tele f145 0 0 
GRU NDIG Type A E78 15 0 
SIMON ModellIA 083 0 0 

COSSOR I7in.Console Television _ 99 gns. 

17 6 

HOLLEY'S 
RADIO STORES 

285, CAMBERWELL ROAD, 

LONDON, S.E.5 
Telephone : RODney 4988 
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ELECTRONICS 

PORTABLE AMPLIFIERS 
Complete with cover and baseplate 
AC /IS Mic. and Gram. email P.A., 5 v. 12 w 13 gas. 
AC /18 As above plus tone stage, 6 v. 15 w. 16 gee. 
AC /25 Large P.A. mis. and gram., 6 v. 25 w 22 gas. 
AC /12 Concert gram. amplifier, 4 v. 12 w. 12 Bus. 
153 Chassis High Quality Gram., 5 v. 10 w. 15 gua. 
All have push -pull output to 3, 8, 15 ohms, NFB from o.p. 
trans. seecdry. Tone stages give 15 db bass and treble lift 
10P20K c.pe. moo_ y other modele are available. 

TRANSFORMERS. POWER OUTPUTS, CHOKES. 
See full catalogues 3d. Trade enquiries Incited. 

16 Pattison Road, London, S.E.18. 

MA/NTEST 
io0/700v `I I ¡ it/6 CJ 

I 

4_51 E.Ñ¡i ` TFST ;POD 1. 
z;e ( \(. JlI . 

THE PERFECT FAULT FINDER 
NEO ELECTRICAL INDUSTRIES LTD 

MANCHESTER 4 

Sir,R_H LE MD 

TRADESMEN'S BICYCLES. Small wheel, large carrier, 
good condition. Will easily hold Radio Set, 55/- each. 
Carriage must be estimated for each purchaser. 
MILLIAMMETERS. 0 -100 mA., 25in. scale, panel 
mounting, ex -new equipment, 12/6 each, poet 9d. 
MILLIAMMETERS. 0 -50 mA., 2 5in. scale, 8/6 each, 
good condition, poet 9d. 
REVERSING ELECTRIC MOTORS. 12 volts. Rae 
dual -wound field for reversing. New. Size 3 }in. x 
I }in. Ideal research, modele, etc. Weight 11 lb., 
10 /- each, post lid. Reduction quantity. 
VENT -AXIA EXHAUST FANS. 230/250 A.C. Has 
6ìn. bakelite fan fitted in metal cowl, overall dimensions 
Shin. x 6[ln. x fin. New. Fit say normal vent 
hole. Price 70/ -, post 2/-. 
STRIPLIGHT LAMP HOLDERS. G.E.C. For outdoor 
illumination, ideal galas, garden parties, coronation. 
Do not miss these, 10 /- doz., poet 11d. 108/- gross, 
carriage 3/6. 
RHEOSTATS. Variable 0.1 ohm, heavy duty type. 
suitable L.T. circuits, battery charging, etc., 3/6 cacle. 
post lid. 

Send S.A.E. for List. 
L. C. NORTHALL 

16 Holly Road, Quinton, Birmingham, 32 
Retail branch: 
418, High St.. Smethwiek. 'Phone: WOO 3166. 

E.A. TAPE RECORDERS 
PORTABLE MODEL. incorporating the LANE TAPE 
table. Attractive reline case. Complete with crystal 
mie., tape and take -up spool. Price 37 gas. TABLE 
MODEL, 48 gnu. CONSOLE MODEL, 57 gee. 
E.A. TAPE RECORDER AMPLIFIER MK. II, as used 
in above recorder. Suitable for LANE, MOTE% type 
units. 4 watts output. Sin. Speaker. Magic Eye 
Indicator. 3- position switch for P/B Record an 
Amplifier. Amplifier giving high quality reproduction 
from gramophone or feeder unit. Separate Mte. 
and Gram. Inputs. Separate Power Pack. Price £1.2. 

Trade enquiries invited. 
E.A. CRYSTAL FEEDER UNIT, designed specifically 
for TAPE RECORDERS. Enables really high quality 
recordings. 

Price £3, inc. tas. Trade enquiries Invited. 
Terma : C.O.D. or C.W.O. carriage extra 

Full List available. 
Callers by appointment only. 

E. A. PRODUCTS 
48 JESSAM AVENUE, LONDON, E.S. 

ADIO (Meteorological) Mechanics required 
AN by Meteorological Office. Qualifications: 
Basic know.edge of radio and radar and experi- 
ence in maintenance operation of raoar equip- 
ment including oscilloscopes; successful applic- 
ants serve in U.K. and overseas; commencing 
London wage £7/17/6 at age 25 or over, ris.ng 
annually to £9/10/6. deduction of 3/- for each 
year below 25; overtime. night duty allowances, 
etc.: promotion prospects. -APP}Y to Borough 
Employment Exchange (Dept. W.W.2), 206, 
Walworth Rd. London, S.E.I7. [9753 
DECCA RADAR, Ltd., require draughtsmen 

and junior draughtsmen for research drawing 
office, preferably experienced in any of the 
following fields: radar. radio and electronic cir- 
cuits, electro- mechanical devices, light mechani- 
cal engineering; knowledge of workshop practice 
essential. Applicants must possess Ordinary 
National Certificate or equivalent, positions per- 
manent and progressive' salaries based on 
A.E.S.D. rates. -Write. giving full details, to 
Chief Draughtsman. Deçca Radar, Ltd.. 2. Tol- 
worth Rise, Surbiton, Surrey. [0240 

SITUATIONS WANTED 
'VOTING assistant physicist in Switzerland 

seeks position in England, experience in 
electronics and radio valve development work.- 
Box 5409. [9728 
RADIO technician (27), wide experience radio. 

radar. servos, etc., desires post in radio or 
electronics; Darlington, Teeside, Tyneside area. -Box 5194. [9707 

AGENCIES 
LONDON 

firm. well connected with home and 
export radio manufacturers and electrical 

components firms. offer services and offices as 
agents for Home Counties. -Reply to Box 4513. 

BUSINESS FOR SALE AND WANTED 
RADIO, terevision, electrical. cycle; liv.ng ac- 

commodation; 15 years' lease; £1,500. -Tel. Yateley 2280. 19829 

RADIO business for sale, Scot., R /T, D.F. 
domestic and TV, opportunity for skilled 

man with approx. £2,000 capital; owner retiring. 
health reasons. -Box 5856. 19840 

WIRELESS, 
toys, cycles, prams, country 

town Hampshire; finest main road posi- 
tion; large premises with accom.; lease 181/2 yrs. 
at reasonable rent; same hands over 20 yrs.; 
turnover exceeds £10,000 p.a.; audited a /cs.; 
several main agencies; price E2,500 s.a.v.- 
Charles & Co., 221, Tarring Rd., W. Worthing. 
Tel. 6874. 19850 

JASSOY 
& HAYES, surveyors and valuers. have 

several very interesting radio /television busi- 
nesses to offer in London suburbs; several of 
these concerns are in multiple trading positions 
with best district agencies, showing £10,000 to 
£30,000 turnover; write for details now before 
Coronation television models are ordered. - 
Jassoy & Hayes, 23 Leinster Terrace, London, 
W.2. Ambassador 9575/1086. 19706 

PAINTS, CELLULOSE, ETC. 
MILLER'S Panl, the air drying black crackle 

enamel; from dealers 3/6 jar. or direct 4/6. 
including postage. -8, Kenton Park Cres.. Ken- 
ton. Middx. [9763 
PAINT spraying handbook 3/6, post free; 

lose and synthetic paints and all spraying 
requisites supplied; catalogue free. -Leonard 
Brooks, 53, Harold Wood. Romford. 10207 

PATENTS 

THE proprietor of British Patent. No. 567462, 
entitled Electronic Tube." offers same for 

licence or otherwise to ensure practical working 
in Great Britain.- Inquiries to Singer. Stern & 
Carlberg, 14, East Jackson Boulevard, Chicago 
4, Illinois, U.S.A. 19767 

PERSONAL 

E %ACT translations German -English by W. 
Koellner, 33. Brantwood Rd., Barnehurst, Kent. [9688 

TECHNICAL TRAINING 
CITY & Guilds (Electrical, etc.( on "no pass 

no fee " terms; over 95% successes; for 
full details of modern courses in all branches of electrical technology send for nur 144 -page hand- 
book -free and st free -B.I.E.T. (Dept. 388A), 
17. Stratford Place. London. W.I. 10117 NDUSTRY needs trained men; send for free 

brochure giving details of our Home Study 
Courses in radio, television and all branches 
of electronics; we prepare students for the 
A.M.Brit.I.R.E., City and Guilds Telecommuni- 
cations, R.T.E.B., and other professional exam- 
inations; train with the college backed ny Britain's largest electronic industry.-Write to 
E.M.I. Institutes, Postal Division Dept. WW33 
43. Grove Park Rd., London, V,.4 (Associated 
with H.M.V.). [0179 

TUITION 
NOTHING succeeds like success! What we have done a thousand times we can do again 
for you -see the B.N.R.S. advt. page 118. [0172 

WIRELESS operating: attendance and postai courses-Stamp for reply to Manager. The 
Wireless School, Manor Gdns., London, N.7. 

[0901 

SEE the world. -Radio officers urgently re- 
quired; we train most in shortest period; 

training fees payable after appointment secured.; 
scholarships available; boarders accepted; 2d 
stamp for prospectus from Britain's leading col- lege.- Wireless College, Colwyn Bay. 10018 
AM.I.Mecn.E., A.M Brit.1 R.. City and .E 

Guilds. etc., on no pass -no fee " terms; 
over 95% successes', for details of exams and 
courses in all brances of engineering, building. etc., write for 144 -page handbook- free.- 
B.I.E.T. (Dept. 387B). 17. Stratford Place. W 1. 

10118 

WIRELESS Telegraphy. - Merchant Navy 
offers to youths 151/, upwards when quali- 

fied. lucrative positions as radio officers -Apply British School of Telegraphy. Ltd., 179, Clap- 
ham Rd.. London. S W.9. Also postal courses in 
theory of wireless for P.M.G. Certificates, and 
Amateur Transmitting Licence [0124 

SAMSONS 

APRIL, 1953 

SURPLUS STORES 
S.T.O. FIELD HAND TELEPHONE SET. Com- 
plete Unit in metal Container which can be easily 
held in one hand, operates from 45 v. flat battery. 
Buzzer calling device will work efficiently up to 
15 miles, on twin cable or 10 miles earth return. 
suitable for Offices, Farms, Building sites, Estates, 
etc., 651- each instrument. P.P. 2/-. 
LT, SUPPLY UNIT TYPE No. 13. Input 100 -250 volts 
A.C. Output tapped 12 -24 volts, 3 amps continuous 
rating. Completely shrouded in metal container, with 
fuses, switch and output socket. 84/19/6. care. 5! -. 
No. 18 TRANS -RECEIVER complete with valves. 
Freq. range 8-9 me /s., in very good condition, £6 /1510. 
carr. 7/6. 
U.S. ARMY THROAT MICROPHONES Type T 30V., 

. P. . Od. 
U.S. ARMY LIGHT WEIGHT HEADPHONES. Rce. 
50 ohms, 10/6. P.P. Od. 
PAINTON ATTENUATORS 5,000 ohms in 75 ohm 
step,, Ha spindle. 10 /8. P.P. 11. 
MASTER VOLTMETERS 0 -20 volts A.C., 50cy. 
Moving Iron 61a Mirrored scale by Metro -Vickers. 
27/6. P.P. Si, 
BRAND NEW R 108A 6 VALVE RECEIVERS. With 
built -in power pack for 100 -250 volts A.C. or 6 volta 
D.C. Freq. range 1.7 Mc /s to 7.5 Mc/s. Output is 
matched for L.R. phones. Complete with instruction 
manual. £10. carr. 5/ -. 

1691171 Edgware Road 
London, W.2. Tel.: PAD. 7851 
125 Tottenham Court Road, W.1 

Tel.: EUS. 4982 

All orders and enquiries to our Edgware Road 
branch, please. This is open all day SatOrday, 

\T,aNNOY,/ 
vague, 

SOUND EQUIPMENT 
clearly the best for 

all occasions 

8h 

WEST NORWOOD S E_ 27. TO GIVsy Hl 1131 

YOUR METER DAMAGED ? 

a/o° 
ter Gi4Sf 

REPAIR 
ITS 

Contraetors to The Ministry of Supply. 
Repairs by skilled craftsmen of all makes and types of 
Voltmeters. Ammeters, Microammeters, Multirange Test 
meters, Electrical Thermometers Recording Instruments. 

Quick deliveries -for speedy 
estimate send defective instrument by registered post to 

Electrical 
Instrument 
Repairers 
to the 
Industry 

L. GLASER & CO. 
Electrical Instrument Repairers 
96 -100 ALDERSCATE STREET, E.C.I 

MONarch 6822) 

COVENTRY RADIO 
Component specialists since 1925 

10,000 

Radio Valves in stock, all types. Im- 
mediate delivery at current list prices. 
Full range of 1st Grade makes of com- 
ponents -Note we do NOT stock 

surplus, only new goods. 

New list available shortly. 

COVENTRY RADIO 
189, Dunstable Road, Luton. 
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"AUTOMAT" HOME CHARGERS, 

CHARGER KITS, 

SELENIUM H.T. & L.T. RECTIFIERS 
New Goods with Full Guarantee 

"AUTOMAT" HEAVY 
DUTY HOME CHARGER, 
for car or radio cells, 
virtually unwreckable, 
selenium rectification, 
line workmanship and 
appearance, 12 months 
genuine guarantee. All 
components damp- proof. 

Std. model for 6 v. /12 v., 
output 2 amp.. 59!6, 
post 2/ -, or senior 
model 12 v. 3 amp., 721 -. 
6 v.:1 amp. /12 v. 2 amp., 

721 -, post 2/ -, 6 v. /12 v. 5 amp., 125/ -. 
FOOLPROOF CHARGER KITS. Really trouble free 
and reliable with full data sheet and circuit, standard 
kit 12 v. 2 amp. selenium rectifier 45 watt impregnated 
transformer, ballast bulb for 2 v., 6 v.. 12 v. charger, 
38/6. post 148, or with handsome steel case, 
52/ -, p.ost 2/ -, senior model 12114 v. 3 amp. Weatalite 
rect., 65 watt trans., ballast bulb for 2 v., 6 v., 12 v., 
46/ -, post 1/10, or with our latest design steel case, 
5816. Post 2/-. also 12 v. 4 amp. rect., 75 watt trans., 
ballast bulb for 6 v. /12 v. charger, 55/ -, ditto but 5 
amp. B.T.C. rect. and 85 watt trans, with ballast 
bulb, 75/ -, minor kit 6 v.112 v. 1 amp. rect., trans., 
cage, ballast bulb, 42/ -, post 1/10. 
HEAVY DUTY ELIMINATOR KIT. Large trans., 
selenium Lt. and l.t. trickle charge recta., electrolytic 
12 plus 12, handsome steel case, for 120 v. 20/30 mA. 
eliminator with } amp. trickle charge, for 160 v. no 
extra, 43/ -, post 1 /6, or less ease, 35! -. 
se..AnsuM RECTIFIERS. H.T. and L.T., new stock, 
not surplus, 2 v./6 v. i amp. h. wave, 4/10 ; 12 v. 
1 a.h. wave, 6 / -, post 6d.; lull wave 6 v. 2 amp., 9/- ; 
12 v. 2.5 amp.. 1516; 12/15 v. 3 a. to 3.4 a, 16/6, 
an post 84. ; 6 v. 4 amp.. 16/6 ; 24 v. 1.5 a., 15/- ; 
12 v. 5 amp., 27/6 ; 24 v. 5 amp., 54/- ; large finned 
type, 12 v. 6 amp., 33/-; all post lid. H.T. recta., 
small space selenium, all new, 250 v. 60 mA., 7/6, 
post 5d. ; 250 v. 120 niA. bridge, 14/6. post 8d. ; 
250 v. 200 mA. bridge, 24/-; ditto 300 mA,, 34/6. 
Efim. rect. 135 v. 30 mA., 6 /6, post 5d. 
RENEWBAT, battery deeulphater and conditioner, 
car size, 3/ -. 

CHAMPION PRODUCTS 
43 Uplands Way, LONDON, N.21 Phone LAB 9457 

RADIO training. -P.M.G. exams and I.E.E. 
Diploma; prospectus free. -Technical Col - 

legs. Hull. 10111 
THE Institute of Practical Radio Engineers 

have available home study courses in every 
phase of radio and television engineering. 
specialising in the practical training of appren- 
Lices in the retail trade; enrolments limited. fees 
moderate.-The Syllabus of Instructional Text 
may be obtained post free from the Secretary. 
I.P.R.E., Fairfield House, 20. Fairfield Rd.. 
Crouch End. London. N.8. 10088 

FREEI Brochure giving details of Home Study 
Training in Radio, Television, and all 

branches of Electronics. Courses for the hobby 
enthusiast or for those aiming at the 
A.M.BI'It.I.R.E., City and Guilds Telecommuni- 
cations, R.T.E.B., and other professional examin- 
ations. Train with the College operated by 
Britain's largest electronic organisation; moder- 
ate fees. -Write to E.M.I. Institutes Postal Divi- 
sion, Dept. WW28, 43. Grove Park 

Institutes, 
London. 

W.4. (Associated with HMV') 10001 
BOOKS, INSTRUCTIONS, ETC. 

Sept. '46 to Sept. '49; offers, or will 
Y V swap for photographic gear. -Wright. 

East Lane. Shipton -by -Ben, York. 19817 

BOOKLETS 
How to Use Ex -Govt. Lenses 

and Prisms," Nos. 1 and 2. price 2/6 each; 
ex -Govt. optical lists free for s.a.e. -H. English, 
Rayleigh Rd., Hutton, Brentwood. Essex. 10181 LpR sale. 16 bound vols. Wireless World." r Nos. 29 to 44: 7 bound vols. Wireless 
World." Nos. 47 to 53: 3 unbound vols " Wire- 
less World." Nos. 54 to 56.-Tel. Burgh Heath 
338. H. Norman, Watts Lane. Tadworth. 19758 

I.P R.E. technical publications. 5.500 Align- 
ment Peaks for Superheterodynes. 5/9. post 

free: data for constructing TV aerial strength 
meter. 7/6: sample copy " The Practical Radio 
Engineer," quarterly publication of the Institute. 
2/ - membership and examination data. 1/ -.- 
Sec., I.P.R.E., 20. Fairfield Rd.. London, 14.8. 

PARTNERS Ltd. 
I- or 

HIGH FIDELITY 
EQUIPMENT 

Demonstrations and advice by specialists at 
229 REGENT STREET, LONDON, W.I 
Entrance : Hanover St. Phone : RE Gent 1051 

RADIO DEALERS 
& TRADE SERVICE ENGINEERS 

Contact A.W.F. for the best and quickest service on 
A.W.F. cone assemblies, for cheap repairs in your own 
workshops. Transformers, chokes, Tungsram valves, 
T.C.C. and Dubilier Capacitors, Vol. controls, resis- 
tors, and hundreds of standard and surplus service 
items. View Master, Tele -King, "E.E." Wide angle 
Scan components, The Truvox Tape Deck. 

Send 3d. for our complete list. TRADE ONLY. 

A.W.F. RADIO PRODUCTS 
TATLER CHAMBERS, THORNTON ROAD, 

BRADFORD, YORKS. 
Tel.: Bradford 24008. 

RELAYS 
AND 

KEY SWITCHES 
LARGEST EX -GOVT. STOCK 

IN GT. BRITAIN 
Types 600 -3000 Relays- Siemens High Speed 

Also A.C. 400 volts 50 cycles 

Uniselector Switches, Telephone Switch- boards, Telephone Components, 
Plugs, Jacks, Handsets- Government Contractors. 

JACK DAVIS (RELAYS) LTD. (Dept. W.) 

36 PERCY STREET, LONDON, W.I 
Phones : MUSeum 7960, LANgham 4821 
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OPPORTUNITIES 
IN RADIO 

Get this FREE Book! 
'ENGINEERING 
OPPORTUNITIES' 
reveals how you can 
become technically quali- 
fied at home for a highly 
paid key- appointment in 

the vast Radio and Tele- 
vision Industry. In 144 

pages of intensely inter- 
esting matter, it include, 
full -details of our up -to- 
the minute home study 
courses in all branches of 
TELEVISION and 

RADIO, A.M. Brit. 
I . R . E . , City & 

Guilds, Special Tele- 
vision, Servicing, Sound 

Film Projection, Short 
Wave, High Frequency and 

General Wireless Courses. 
We definitely Guarantee 

"NO PASS -NO FEE" 
If you're earning less than 0.5 a week this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and 
without obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
3881) SHAKESPEARE HOUSE, 
17,19 STRATFORD PLACE, LONDON,W1 

L. WILKINSON ANWHD 

OLESALE 
EX ORT 

19, LANSDOWNE ROAD, CROYDON 
Phone : CRO 0839 Telegrams : " WILCO " CROYDON 

Racks, Standard P.O. type for 19ín. panels 6ft. high. steel channel 
sides and heavy angle base. We also stock the angle type. 
Relays, P.O. type 3000 or 600, quotation by return. Please state 
resistance of coil required and contact build -up. 
Relays, Siemens' High Speed 2 x 100 ohms or 2 x 1700 ohms, 15/- 
each. Many other types of Relays in stock. 
Key Switches, P.O. type 212 or 215, available from stock in quantity 
at 5/- each. 
Rectifier Units. Input 110/220 volts A.C. Output 140/200 volts 
2 amp. D.C. in 20 -volt steps, in metal cabinet 30 x 19 X 
with 0/3 ammeter, fuses, switches, sliding resistances L35, carriage 
extra. 
Rectifier Unit, P.O. type. Input 200/250 volts A.C. Output 
50 volts 0.75 amps D.C. Westinghouse. 70/ -, carriage l0 / -. 
Jacks, Bakelite Igranic, P.73. 
Variac Transformers. Type 80 CO. Input 200/240 volts. Output 
22C v. 7 5 amps. L7/101- each. 

MAGNETIC RECORDING 
Tape Desks ; Record /Play ..atk Amplifiers 

I Cabinets: (Console, Table & Portable.) Rewind Spools. Tape & 
Microphones. I 

Send for Constructors Envelope 
Many Bargain Lines in Radiogram & Record Playing Equipment :- 
Single & 3 Speed Autothangers & Single Playing Units. 

Plug -in Pick -Ups & Complete Boxed Pick -Ups. 
Polished Walnut "Standard Console" & Drop Front R.G. Cabinets 

Send for Hints on " Make Yourself a Radiogram at approx. Half 
Present Day Price' 

We also hold large stocks of - Vlewmaater " & Tele -King Components, including many 
items for the big picture enthusiast. Detailed list available on request. 
15° C.R. Tubes - E.H.T. Boost Circuits - Wide Angle Scanning Componente. 
e.g. 12" Console Model T.V, Cabinet Size 19" wide x 37' high x 16i" deep, Price £7. 

Don't hesitate, send now for our current monthly Bulletin which 
always announces special bargain lines in Electronic equipment 

"A 

-Export Enquiries welcomed and given immediate attention. 

V.E.S. WHOLESALE SERVICES LTD. 
11 GUNNERSBURY LANE, ACTON, W.3. Telephone: ACOrn 5027 
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THE CHAFFEY 
CABINET CO. 

WILL SOLVE YOUR PROBLEM 
regarding any type of cabinet, large or 
small. We have specialised knowledge in 
the field of high fidelity reproduction, and 
owners of quality radio apparatus re- 
quiring exclusive cabinets are invited to 
send a sketch or relevant details for our 

quotation. 
RADIOGRAM -TV- REFLEX 

RECORD -TAPE RECORDER, etc. 
Trade Enquiries Welcome 

50a, Cheltenham Rd., London,S.E.15 

FOR ACOUSTIC RESEARCH 
Pulse and Square -wave Generators. Pulse 
width 0.25 to 120 milliseconds. Single or 
repetitive pulses with provision for square - 
wave output with external excitation. 

Now in use for Medical Research. 
Details on request. 

DUN (electronics) & CO., 
1T Victoria Gardens, London, W.11. Park 6636 

BENTLEY ACOUSTIC CORPN. LTD. 
General Engineers to the Trade 

Coil Winding 
Valve Testing and Grading 

Assembly, etc. 

38 Chalcot Road, N.W.1 Primrose 9090 

TELECRAFT 
AERIALS ENSURE THE 
BEST TELEVISION 

TRY ONE AND SEE FOR 
YOURSELF 

MORLEY TRANSFORMERS 
QUALITY P.P.O/P TRANS. 20 w., special Malloy 4 s. 
lams Sectionalised, low leakage windings, primary 
Inductance 70H., leakage Inductance 0.075H. Second- 
ary impedance 3 and 15 ohms. Primary impedance to 
individual requirements, fully shrouded and terminated 
3 gns. Ditto, as above, 15 w. output 21. gns. 
L.F. CHOKES. 10H. 65 roA., 4/6. 15H. 100 mA., 
10/6. 20H., 150 mA..12 /6. 6H., 250 mA., 15/ -. 
Quotations for special mains transformers and rewinds. 
Part Post and Packing ll- extra please. 

2, PAWSONS RD., W. CROYDON. THO 1885 

RADIO & TELEVISION COMPONENTS 
WE OPERATE A PROMPT & EFFICIENT 

MAIL ORDER SERVICE. 
"V I E W MASTER" & "TELE -KING" specialists 

Easy terms available. 

JAMES H. MARTIN & CO., 
FINSTH WAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

For high and low 
testing 
1/:0 and 100/050 volts A.C. 
or D.C. Write for interesting 

leaflet. 30F. 
STAND C730 11.1.F.. Castle 

Bec mwieh 

voltage 

RUNBAKEN MANCHES ER I 

U.S. WAR SURPLUS WANTED 
APR -4, APR -5, APR -I, ARC -3, etc. ; TS -12 
13, 34, 35, 36 45, 120, 146, 155, 173, 174 
175, 323 and other "TS -" units, etc., par. 
titularly for the MICROWAVE REGION ; 

also U.S. commercial laboratory equipment 
(General Radio, Ferris, etc.); special tubes 
such as 723A/B, 3C22, etc.; spare parts, 
technical manuals: single units or large 
quantities. 
Sell direct to us, receive the full top price. 
Describe and price to: 

ENGINEERING ASSOCIATES 
444 Patterson Road, 

Dayton 9, Ohio, U.S.A. 

RADIO G 200 OFFERS 
500 c.p. Ediswan POINTOLITE equip- 
ment. A.M. ref. 9/559. Complete with 
Lamp. Price LS. 
Generator Type 320.' Permanent magnet 
input 24v. to 200v. 50mA.; 12.6v. I.2A. A.M. 
ref. IOK /1046. Price 35/ -. 

ARTHUR HOILE 
55 UNION STREET 
MAIDSTONE, KENT 

Telephone 2812 

ORGAN BUILDERS, WIREMEN, Etc.' 
P.V.C. 60 Way, 40 Way, 10 Pair & 5 Pair Cable 

5/- 4/ 3/- 2/. per yard 
Reduction for quantities 

Ex G.P.O. Pointed Pliers 2/. pr. Side Cutters 2/6. 
Ex G.P.O. Insulated S /Drivers 1/6. (Many other 

G.P.O. tools) Post and Packing 6d. 
(The above are S'Hand but in perfect condition.) 

SURPLUS SUPPLIES 
99/100 Northbrook St., Newbury, Berks. Phone 1222 

TELEVISION 
for " Fringe " and " Long distance " viewers is vastly improved 
with the SPENCER -WEST type AC /3 Pre -Amplifier. The speci- 
fication includes a first stage neutralised triode cathode coupled 
to a grounded grid triode. The optimum arrangement for best 
" noise factor ". Self- contained power supply unit complete with 
correctly adjusted interference filter. Price complete, 10 gns. 
from your dealer or direct. Leaflets, etc. on request. 

RECEIVER CONVERSION TO NEW CHANNELS 
The type AC /4 Convertor units for perfect simple conversion. 
Price complete with 5 valves and self -contained power unit, etc., 
15 gns. Available for Brighton booster on London receivers 
(type AC /4KL) and all other conversions. Leaflets on request. 

SPENCER -WEST 
QUAY WORKS, GT. YARMOUTH 

Phone : Gt. Yarmouth 3009 

TRADE ONLY 
WE hold large and comprehensive stocks of all 
types Radio Components. Your enquiries are 
invited for condensers, resistors, volume con- 
trols, fuses, valve- holders, headphones, etc., etc., 
also new surplus valves. 

Ring MUS. 5929 -0095, for immediate attention. 

R. C. SERVICES (RADIO) 
117, CHARLOTTE STREET - LONDON - W.1. 

TRANSFORMERS 
COILS 
CHOKES 

TRADE ENQUIRIES INVITED 

SPECIALISTS IN 

FINE WIRE WINDINGS 
MINIATURE DEAF AID TRANSFORMERS, PICK -UP 
CLOCK AND INSTRUMENT COILS, ETC. 

RADIOMENDERS LTD. 
123 -5 -7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 EST. 1933 

r 

WILL 
BUY 

any U.S. 
surplus 

radio 
parts, 

equipment 

APN -9, TS -67, R -89B /ARN -5, 
ARC -1, ARC -3, ART -13, 
BC -221, BC -348, SCR -522, 
MN -53, MN -61, RA -1, 
MN -31, MI -32, ARN -7, Head- 
sets, Mikes, Cannon Amphehol 
plugs, 274 -N, ARC -5, Dyna- 
motors, Test sets, "TS -" or 
"1-" prefixes. 

State condition and Best Price 
Aircraft Radio 
Industries, Inc, 

85 St. John Street, New Haven, 
Cables: Arico. Conn., U.S.A. 
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THE WORLD'S GREATEST BOOKSHOP 

All new Books available on day of publication. 
Secondhand and rare Books on every subject. 

Stock of over three million volumes. 

Subscriptions taken for magazines. 
119 -125 CHARING CROSS ROAD LONDON W.C.2 -_ 

Gerrard 566o (r6 lines) * Open p -6 (Thurs. 9-7) 
Nearest Station : Tottenham Court Road 
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Television Radio Record 
CABINETS MADE TO ORDER 

ANY SIZE OR FINISH 

CALL OR SEND DRAWINGS FOR QUOTATIONS 

B. KOSKIE (DEPT. E.) 

72 -76 Leather Lane, Holborn, E.C.1 
Phone: HOLborn 4777 

LYONS RADIO LTD. 
THIS MONTH'S SPECIAL BARGAIN. A cathode ray tube type VClt97 (TV. picture 
tested), 10 valves (6- VR65's, 3- VR54's, ]- V1192), pots, H.V. condensers, resistors, 
spindle couplers, extension spindles, slug tuned coils and docena of other useful 
components all mounted on neat metal chassis and fitting Into case approx. 19 x 9 x 
Tin. Condition as new and unused, supplied in maker's transit cases. All this em- 
bodied in INDICATOR UNITS TYPE 06. PRICE ONLY 59/6, or less valves, fitted 
with C.R. tube. PRICE 45/-. corr. 6/6. 

AMPLIFIER UNITS TYPE A1368. These are two valve amplifiers and can be used 
for intercom. or as an input pre -amp. With slight mod. (Details supplied) as a 
gramophone amplifier. Valves fitted are VE21 (210LF) and VEIS (QP21). Operates 
from 2 v. L.T. and 90.120 v.H.T. and 9 v, O.B. Housed in neat metal cases 7 x 6 x 4'p. 
In good condition. A REAL SNIP AT ONLY 10/6. Post 2/, 
5 WAY CABLE. Each conductor composed of 9/012 Tnd. Copper wire, rubber covered 
and colour coded. Outside dia. approx. 5 /16in. PRICE 1/- yard. (Min. by post 
5 yds.) Trade enquiries invited. 
TEST SET TYPE 48: This test set is an R.F. oscillator providing a test signal at 
the frequency of 360 Mc /e, unmodulated or modulated at 750 cps. Valves employed 
are one each of NR88 and VRll8. Batteries required for operation are 2 v. L.T. 
and 120 v. H.T. In good condition, housed in strong wooden instrument cases. 
PRICE 45'-, carriage 2 / -. 

3 GOLDHAWK ROAD (Dept. M.W.), SHEPHERDS 
BUSH, LONDON, W.12. Telephone : Shepherds Bush 1729. 

14 Day (& Electric) Automatic Switches 
Reconditioned. Guaranteed one year, for con- 
trolling Window & Poultry lighting, heating, etc. 

From 50/- EACH 
11'r(tr Joe illustrated lists: 

DONOHOE'S (Timers) 6, GEORGE ST., 
NORTH SHIELDS, NORTHUMBERLAND. 
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PRATTS RADIO mmilimmi 
1070 Harrow Road, London, N.W.10 
(Nr. Scrubs Lane) Tel.: LADbroke 1134 

AMPLIFIERS 
'ollege general- purpose unita. MODEL 
AC10E, 4 valve, 10 watts. Neg. feedback 
£10/716. MODEL AC18E. 6 valve, 
1.1 watt P/P output. Feedback over 
3 stages, 515/15/ -. MODEL ACOSE, 
32 watts PIP output. Feedback over 
3 stages, 518/18/ -. MODEL 010E, 
for D.C. /A.C. mains, 6 valve P/P ontpnt. 
Feedback over 3 stag £12/19.'6. 
All are COMPLETE WITH CASES and 

MODEL AC10E £10/7/6. t. hrome handles. They have a SEPARATE 
microphone stage, SEPARATE mike 

and gram. inputs allowing MIXING of speech and music. Input voltages average .003 
mike and .3 gram. Outputs match 3, 8 or 15 ohm speakers. MODEL WC, 6 -valve unit 
with Bass and Treble controls. P/P output of 9 watts. This amplifier incorporates an 
18 section O /Transfr., variable feedback from zero to 25 db. Output Trapani. 3.6 to 230. 
Complete chassie, £13/19/6. MODEL Q4C, 4 valve 4 watt unit Baas and Treble controls. 
Variable feedback. O /Imp. 3 to 15 ohm. Chassis complete, £9191 -. Complete rance 
of accessories available. Bend stamp for lists. All amplifiera are ready for use. 

"SAFETY" 
Danger of Electric shook eli- 

minated in Garages, Works, 
Inepeoticn Pita. etc. Maxi- 

mum Safety at Minimum Outlay. 

EASCO 
ELECTRICAL LTD. 

X -15- 
2 Circuits 

X.16 -4 Circuits 

Brighton Terrace, 
London, S.W.9. 

Tel: Brixton 4981 -2-a 

(;OODSELL LTD. 
for High Fidelity Equipment 

40 GARDNER ST., 
BRIGHTON, I 

Tel.: Brighton 26735. 

CLASSIFIED ADVERTISEMENTS 
Use this Form for your Sales and Wants 

To " Wireless World " Classified Advertisement Dept., Dorset House, Stamford St., London, S.E.I 

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 
RATE: 71- for TWO LINES. 316 every Additional 
Line. Average six words per line. 
NAME AND ADDRESS to be included in charge if 
used in advertisement. 
Box No. Allow two words, plus I /.. 
Cheques, etc., payable to Iliffe & Sons Ltd., and 
crossed & Co. 

NAME 

ADDRESS 

REMITTANCE VALUE ENCLOSED 

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS 
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ALWAYS FIT" 

SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATORS and SHEAVES 
Ask for Brochure and pages 47, 49 and 33 

Engineers, Patentees and Sole Manufacturers. 

AUTOSET (PRODUCTION) LTD. DEPT. " H", STOUR STREET, BIRMINGHAM 
Tel.: EDG. 1143 44 Please mention Wireless World ESTD. over 30 years 

18 
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