
A UNIVERSAL PUSH-BUTTON 4 

EDIT6R: 

F.J.CAMM 

THIS IS§UE 
SURPLUS OUTPUT PENTODES STABILISED POWER SUPPLIES 
V.M.F AMPLIFIER DESIGN 
DESIGNING OSCILLOSCOPES MEASURING VOLTAGES WITH A "SCOPE" 
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PRACTICAL WIRELESS September, 1954 

R.S.C. 25 WATT QUALITY 
AMPLIFIER 9 Gns. 

We firmly believe our All " Push -Pall " 
Quality Amplifier to be by far the best 
value in amplifiers offered to -day. The 
volume of its high fidelity reproduction is 
completely controllable, from the sound 
of a quiet intimate. conversation to the 
full, glorious volume Of a great, orchestra. 
Its 
fair signal 

sensitivity 
strength itthcan be aperated 

straight from a crystal receiver. Entirely 
suitable for standard or long playing 
records in small homes or in large audi- 
toriums. For electronic orean or guitar 
or for garden parties or dance hands. 
The kit is complete to the last detail. and 
includes easy to follow point -to -point 
wiring diagrams. 
Outputs or 3 or 15 ohm speakers. 
Twin 
sockets allow 3 ( 

input 
allow SIMULTANEOUS INPUTS 

for BOTH MICROPHONE. and GRAM, or 
TAPE and RADIO. SEPARATE BASS and 
TREBLE CONTROLS. giving-both LIFT 
and CUT. FOUR NEGATIVE FEEDBACK 

TU`ItVI'AB E}ß1'ri'iIl'Itl'fFALPII'1C- 
l'l' Sapphire Stylus). Speed 33I r.p.m. 
For A.C. mains 21250 -250 v. Limited supply. 
'nand Now Cared. Perfect. (Nor mal price £3.19.6. - 

£8 app'' -. - 

B:' I I I in .1 1 ON%I:R'r1:R Krr. 
All 'lig any type of 
Bat' : \il Mains. A.C. 

2111 -25i1 V. :ii t Ka, will supply fully 
smoothed H.T. ul 120 v.. 90 v. or 60 v. at up 
to 40 mA, and fully smoothed L.T. of 2 v. at 
0.4 to 1 a. Price, complete with circuit. 
wiring diagrams and instructions, only 
4g19. Or ready to usa 809 extra. 

PERSONAL SKI BATTERY SUPER - 
SEDER. KIT. A complete set of parts 
for construction nl' a Unit (housed in 
metal case) to replace Batteries where 
A.C. Mains supply is available. Input 
200 -230 v. 50 n.'s. Outputs 90 v. 10 mA and 
1.4 v 250 m4 fully smoothed. For 4 -valve 
receivers. Price complete with circuit, 

- Only 35.9. Or ready for use, 4213. Size 
of unit. 51 it 4 a Din. 
RArl'EItV I'll ARGER KITS 
For mains -250 v. 50 cis. 
To charge 6 v. acc. at 2 a. 25/6. 
To charge 6 or 12 v. ace. at 2 a. 31/6. 
To charge 6 or 12 v. ace. at 4 a, 49(9. 
Above , on:a of transformer, full wave 
rectifier. fuses. steel 

ny type assembled ar d tested. 6/9 extra. 

THE SKI. í'1111:F T.R.F. Rla'1.11 %ER 
A design of a 4- stage, 3 -valve 200 -250 v. 

A.C. Mains receiver with selenium recti- 
fier. It consists of a variable Mu high gain 
H.F. stage followed by a low distortion 
grid detector triode. The neat stage is a 
further triode amplifier with tone correc- 
tion by negative feedback. Finally comes 
the output stage consisting of a parallel 
connected double triode giving ample 
output at an extraordinary low level of 

distortion. Point to point wiring dia- 
grams. instructions. and parts list, 2'6. 
This receiver can be built for a maximum 
of £4.16- including attractive Brown or 
Cream Bakelite or Walnut veneered wood 
cabinet 12 x 68 a 5:in. 

ELECTROLYTIC'S (Current production. 
Not ex- Govt.). 

Tubular 
IMF 350 v. 1'9 
8µF 4,110 v. 1111 
80 500 v. 2/11 
160 350 v. 2.3 
16 pF 450 v. 219 
24µF 35f) v. 316 
32µF 350 v. 3.6 
25µF 25 v. 1 r3 
50µF12 v. 13 
50µF50 v. 213 

Pan T)7iea 

LOOPS with 15 db in the main loop from 
output transformer to voltage amplifier. 
Frequency response E 3 db. 50- 20.000 c.p.s. 
HUM and DISTORTION I.ESS THAN 0.5 

per cent, measured at 10 watts, comparing 
favourably with most highest priced 
amplifiers. Six B.V.A. valves, Marconi! 
Osram KT series output valves. A.C. only. 
200- 230 -250 v. 50 efcs. input, 420 v. H.T. 
LINE. Paper reservoir condenser. Com- 
pact chassis. Matched components. Size 
14- 10 -9in. Available in kit form at the 
amazingly low price of 9 gnu. Pius carriage 
716. Or ready for use 50/- extra. 

R.S.C. 8 -10 WATT "PUSH- PULL" 
HIGH- FIDELITY AMPLIFIER A3 

Complete with integral Pre -amp. Tone 
control stage ,as All amplifier). using 
negative feedback. giving hum proof 
individual bass and treble lift and cut 
tone control. Six Negative Feedback 
Loops. Completely negligible hum and 
distortion. Frequency response -:u dh. 
30- 20,(100 c.p.s. Two Independently 
trolled inputs. Six B.V.A. valves. , 

1t 

mains 200 -230 -250 v. input only. Out r 
or 3 or 15 ohm speakers. Kit of pau- 

complete in every detail. £7.19.6. 
5/- carriage, or ready for use, 451- extra.. 

8pF500v. 211 
16pF450v. 8 
24pF 350 v. 2 11 
32pF 350 v. 2'11 
32m1d 450 v. 4 9 
40ftF450v. 4 11 
64 pF 450 v. 4,9 
8-80 350 Y. 3 9 
8-8 pF 450 v. 3 9 
8-16mfd 450 v. 2,11 
8-16pF 450 v. 3,11 
16-16pF 450 v. 4.11 

8mid 350v, 1 3 16 -325F 350 v. -- - _ 

8µF 450 v. 2,3 32 -325F 4.50 v. 5_11 ELIMINATOR '1'RANSF0RS/1:RS 

RI:IYIR DINT: 'l':% 'P.. Best Quality. Primaries 200-250 v.50 cis, 120 v. 40 inA 7'9 

Plasti''. 1.201() it. Reels only 18/9. 90 v. 30 mA, 7 -0-7 v. 250 mA S it Economy Quality Amplifier type ... 47/9 

Terns i .t1 -l/ or ('.0.1). NO í',0.1L under £ Post 11- 
os 

',nor 1.1.6 ena under 
£1 : cder 62:2 

6 extra 

under £3. Open 9 to 5.30: Sala.. t i0/-( d S.A.E. tt 0th all 

(LEEDS) LTD.. 

RADIO SUPPLY CO. 32, THE CALLS, LEEDS, 2 

A rI slI_Pt. LI.. 3 -4 nail II 14:11-GA-1N 
:%%11'1.IFII!It FOR £3.1216. For mains 
input 200 -250 v. 50 cis. Complete kit of 
parts including circuit, point to point 
wiring diagram, and instructions. Ampli- 
fier can he used with any type of Feeder 
Unit or Pick -up. This is not A.C. .'D.C. 
with "live" chassis, hut A.C. only with 
400 -0 -400 v. trans. Output is for 2 -3 ohm 
speaker. We can supply a suitable 1Oln. 
unit by Rnla at 2719.) The amplifier can 
he supplied ready for use for 251- extra. 
Carr 2,6. Full descriptive leaflet, 70. 

BRAND NEW COLLAR() 3 SPEED 
AUTOMATIC RECORD CHANGERS. 
Type RC3,521, with Orthodvnamic Mag- 
netic Pick -up and matching trans. 
Separate (switched) Alloy Stylü for 
standard or long -playing records. Mains 
input 250 -250 v.. 2919.'6. Plus Carr. 5' -. 

l'OLLARO 3-SPEED 51IX1ì16 Al"F0- 
1.11.%NGERS. RC.3:522 with " Plug -in " 
Crystal Heads for Mains 200 -250 v. 50 c'cs. 
Brand New cartoned, £10110 - Carr. 5i -. 

:MICROPHONES. Crystal type, good 

amplifi 
Recommended 

amplifiers. Handtyp type, Stand 
type. £61196. 

R.S.C. MAINS TRANSFORMERS GC .Á R(: %N TI;IìD) 
Interleaved and ini7iregualld. 1'r :r i,'. 200 -230 -250 v. 50 cis Screened 

TOP SHROUDED. DROP Tf1R01 Tills aF11.A RENT r lt.ANSI1111IIER8 
All with 200 -250 v. 50 e :s primaries 6.3 v. 
1.5 a. 5'9 : 6.3 v. 2 a. 7'6 :0-1-6..3 v. 2 a. 719 
12 v. 1 a, 7111: 6.3 v. 3 a. 8111: 6.'3 v. 6 a, 
17'8 : 12 v. 3 a or 24 v. 1.5 a. 17/6. 

III ARGI:IC 'r it .4 NSFOR HERS 
All with 200- 230 -250 Y. 50 cis 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 -1 -9 -15-24 v. 3 a: 22,9. 

l'ONNOISSEUR. 1111:11 FIDEI.III 
LIGHTWEIGHT II.%a NF;rl(I PI( h 
TAP l'OMPLETF. \%1'1'11 11ÁT4'111 \1. 
1'11 ANSFORIIER. A fortunate purchase 
enables us to offer limited supplies. Brand 
New and Perfect at a fraction of normal 
price. Only 268. 
FOUR 5'1'Á00E FEEDER UNIT. Design 
of a High Fidelity Tuner Unit. L. & M. 
Wave. Full decoupling. Self contained 
heater supply. Detailed wiring diagrams 
parts list, and illustration, 2,6. Total 
building cost. £3)151 -. 

CO :tXIAI. ('A1í1.1.. 75 ohms, ` in., 7.1. 
yard. Twin Screened Feeder, 8d. yard. 

P.M. SPEAKERS. All 2 -3 chins, Nin. 
Goodmans, 16'9. 8in. Plessey, 15'9. loin. 
Plessey, 18/6. 106n. R.A.. 29/6. 101n. Rola 
with trans.. 29.6. 121n. Truvox. 49/9. 
10in. W.B. "Stentorian" :3 or 15 ohm type 
HF11112 10 watts. Highly recommended 
for use with any of our amplifiers, £3;13'6. 
M.E. SI'E 1K1í1(5. All 2 -3 ohms. 6;lin. 
Rota. Field GOO ohms. 11/9. loin. R.A.. 
Field 600. 1.116 or 1.5(10 ohms. 2319. 

501.1 "111,' 4 i r 1'1101.5 with long 
,3n.1 values, less switch 

2 9. wit (in 3'9. DP. sw.. 419. 

250-0-2,í0 v. 70 mA. 6.3 N. l.o 
260-(1-260 v. 70 mA. 5.3 v. 2 a 5 v. 2 a 14 11 
350-0-350 v. 80 mA, 6.3 v. 2 a. 5 v. 2 a 17 9 
275-0-275v.80mA,6.3v.2a.4v.2.5a 1411 
250-0-250 v. 100 mA, 6.3 v. 4 a, 5 v. :3 a 21,11 
:30Q-0-300 v. 100 mA, 6.3 v. 4 v. 4 a, c.t. 211- 

0-1-5 V. 3 a 
350-0-350 v. 100 

.. 
A, 6.3 v. 4 a, 5 v. 3 a 21'8 

350-0-350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a27'9 
350-0-:350 V. 150 mA, 6.3 v. 2 a, 6.3 v. 2 a 

5v.3a_ ... _... ... . 

SHROUDED UPRIGHT 
250-0-250 v. 60 mA. 6.3 v. 2 a, 5 v. 2 a, 

Midget type 26 °-3in. ... 1619 
350-0-:350 v. 70 mA, 6.3 v. 2 a, 5 V. 2 a 18%9 

250-0-250 v. 100 mA. 6.3 v. 4 a. 5 v. 3 a 2219 
250-0-250 v. 100 mA. 6.3 v. 6 a, 5 v. 3 a, 

for 111355 conversion . .. 29/9 
300-0-300 v. 100 mA 0-4-6.3 v. 4 a 

2219 0-4-5 V. 3 a 
350-0=350 v. 100 mA, 0-4-6.3 v. 4 a: 

2219 0-4-5 v. :3 a 
350-0-350 v. 160 mA, 6.3 v. 4 a, 

3118 0-4-5 v 3 a 
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 
6916 Eng. Televisor 

925_0-425 v. 200 mA 6.3 v. 4 a, C.T. 
6.3 v. I a, C.T.. 5 v. :3 a. Suitable 
Williamson Amplifier. etc. ... 47'9 

Economy Quality Amplifier type..., 52,6 
450-0-450 Y. '250 mA 6.3 v. 6 a, 6.3 v. 6 a, . 

SMOOTHING ('001(1:5 
250 mA 3 -5 H 50 ohms .. ... 11 9 
150 mA 7 -1O H 250 ohms ... 11 9 
100 mA 10 H 175 ohms Potted ... 819 
80 mA 10H350 ohms ... ... ... 56 
60mA1OH400 ohms ... ... ... 4:11 

E.H.T.'r1t;%NSFOIt 111:RS 
2,500 v. 5 mA. 2-0-2 v. 1.1 a, 2-0-2 v. 

1.1 a, for VCR57. VCR517, etc. ... 36,6 
5,000 v. 5 mA 2 v. 2 a .. ... 3916 

Ol'TPl'T TRANSFORIIERS 
Midget Battery Pentode 66:1 for 

354. etc.... .. .. ... 319 
Small Pentode 5.0000 to 30 ... 3'9 
Standard Pentode. 5.0000 to 30 ... 4.9 
Standard Pentode, 718,0000 to 30 ... 4/9 
Multi -ratio 40 rnA. 30:1. 45:1, 

60:1, 90:1, Class B Push -Pull ... 5.'6 

P I5if -Pull 
10 -12 watts 6V6 to 3(1 or 

1519 
Push -Pull 10 -12 watts to match 6V6 

to 3 -5-8 or 1511 ... ... .. 16'9 
Push -Pull 20 watts, sectionally 

wound. 6L6. KT66, etc., tog or 150 4719 
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4(I[ NI,- ( We 
GUARANTEE these seven Coil Packs to be the finest 

of their class in the Country. Mechanical precision, 
design and technical performance unsurpassed 

CP4 /L & CP.4 /M 

REGD. 

These compact 4- station Coil Pack, are available for either -I Long wave and 3 Medium wave stations (CP.4 /L) or 4 
Medium wave stations (CP.4'M1. They are fully wired and 
require only four connections for use with any standard 
frequency changer valve. 
Retail Price of each unit : 

25/ -. plu, 8'4 P.T. -Total 33/4. 
With Grani. Position ; 31'- plus 10'4 P.T. -Total 41'1. 

DENCO (CLACTON) LTD. 

These 3 waveband Coil Packs are available for use With 
either 370 pF or 500 pF tuning condensers. The coverages 
are : Long wave 800 -2,000 metres, Med. wave 200 -550 
metres, Short wave 16-50 metres. Designed for use with 
Jackson Bros. Full Vision Drive or SL.8 Spin Wheel Drive. 
Retail Price of each unit : 

32' -, plus 10/8 P.T. -Total 42/8. 
CP.3 /G with Gram. Position suitable for use with 500 pF 
tuning condenser: 

39 ; -. plus 13/- P.T. -Total 52/ -. 

Send 1 '- in stamps for General Catalogue 

357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX. 

i 
r 

f161h7l"iid I have a little brother- 
they call him "BEs;." He's a fine little fellow, just like me 

We are both nice to look at- befitting any set 

enhancing those we have already met ! 

rho complete range of control knobs you've been 
waiting for ! 16 special GOLD FILLED inscriptions 
that will meet the demand of every radio, T /V, tape 
recorder or amplifier enthusiast -beautifully made and 
designed to enhance the appearance of every commer- 
cial or amateur constructed set. 
Sizes : Type " A " 1 ÿ" dia. Type " B " If dia. Both 
types are r" deep. 
If in difficulty please write to : 

YOU CAN 
OBTAIN US 

NOW FROM 
YOUR LOCAL 
COMPONENT 

STOCKIST 

AN ENGRAVING FOR EVERY PURPOSE - 
RADIO : " Volume," " Tuning," " Wavechange," " On -Off," 
" S.M.L.- Gram.," " Radio -Gram.," " Tone," " Vol. /On -ON." TELEVISION : " Focus," " Contrast," " Brilliance," " Bright- 
ness," " Brilliance /On -Off." 
AMPLIFIER : " Bass," " Treble " (plus anypf above). 
TAPE RECORDER : " Record -Play " (plus any of above). 
AVAILABLE IN WALNUT OR IVORY" 
PRICES : Type " A," 1/6 each ; Type " B," 1/2 each. 
Plain knobs can also be supplied at 1/- and 10d., respectively. 

Keen quotations to manufacturers. 

Uncles, Bliss & Co., Ltd., 139 Cherry Orchard Road ' East Croydon' Surrey CROP ÓN 3379/6390 
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514 PRACTICAL WIRELESS September, 1954 

ruelio prue/eeeete ltd. (Dept. P51) 

418, BRIGHTON ROAD, SOUTH CROYDON, SURREY. 'phone CRO 5148,9 

OSMOR COILPACKS give quality and performance right out of proportion to their 
midget size and modest cost. They have everything that only the highest degree of 

technical skill can ensure -extra selectivity, super sensitivity, adoptability. Size only Ilin. x 3!.in. x 2lih., with variable iron -dust 

cores and polystyrene formers. Built -in trimmers. Tropicalised. Prealigned, receiver- tested and guaranteed. Only 5 connections 

to make. All types for Mains and Battery superhets, and T.R.F. receivers. Ideal for the reliable construction of new sets, also for 

conversion of the 21 Receiver, TRI196, Type 18. War -time Utility and others. Send to -day for particulars I 

CHASSIS 

Type Hole Sizes 
I lin. x Itin)Illust. price 
2 gym. x I din. list on 
3 lin. x I.tin. request. 
4 Ilin. x tin. 

I.F.s. 465 kit. Permeability -tuned with flying leads. Standard 

size I /in. x :Ilin, x 31in. For use with OSMOR coilpacks and 

others, 14'6 pair. MIDGET IF... 465 k /c. lin. x lin. x 21in. 

21/- pair. PREALIGNED 1/6 extra. Both types. 

TYPE METRES 
I - 141 -250 
2 - 218 -283 
3 - 267 -341 
4 - 319 -405 
5 - 395 -492 
6 - 455 -567 
7 - 1450 -1550 
8 - 410 -550 k/c 

Aerial 
plugs 
M here 

The Separator may easily be tuned to eliminate any one Sta- 

tion within the ranges stated and fitting cakes only a few 
seconds. Sharp tuning is effected by adjusting 
the brass screw provided. 
Complete with plug, socket and full instruc- 

Plug tions- nothing to add. 
into 

Receiver 

OSMOR 
We keep stocks of many radio components for use in published 

circuits, including : 

"WIRELESS WORLD" 
No Compromise T.R.F. Tuner. Midget Mains Receiver. 
Sensitive 2 -Valve Receiver ; Television Converter, etc. 

Midget Sensitive T.R.F. and Many Others. 

" PRACTICAL WIRELESS " 
Coronet " FOUR," Beginners' Superhet. Modern High 

Pówer Amplifier 2 ; Attache Portable 
3-Speed Ccnvertor ; A.C. Band -pass 3 ; Modern le 

Autogram, etc., etc. 

7/6 POST FREE Satisfaction guaranteed. 

STATION SEPARATOR 

fir rend t 5d. 
stamps) for 
iterature in- 
eluding The 
really.effi- 

cient 5 valve Superhet Circuit, 
6 -valve ditto. 3 -valve (plus' recti- 
fier) T.R.F. circuit, Battery port- 
able superhet circuit, Coil and 
Coilpack leaflets, radio and com- 
ponent lists, and interesting 
miniature circuits, etc. 

SEPARATE 
COILS 

4/- 
EACH 

A full range 
is available for 
all popular wave- 
bands and purposes. Fully de- 
scriptive leaflet and connection 
data available. lust note these 5 

star features :- 
* Only lin. high. * Packed in 

damp -proof containers. * Variable 
iron -dust cores. * Fitted tags for 
easy connection. * Low loss Poly- 
styrene formers. 

OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING 

TO CIRCUITS IN WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED. 

LEARN THE PRACTICAL WAY 

Specially prepared sets of radio parts (which you 
receive upon enrolment) with 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 radio sets. Whether you are a 

student for an examination; starting a new hobby; 
intent upon a career in industry; or running your own 
business - these Practical Courses are intended for 
YOU - and may be yours at very moderate cost. 

EASY TERMS FROM All lessons and equipment supplied 

£1 A MONTH 
immediately and becomes your 

own property. 

POST THIS COUPON TODAY 
ease send me your FREE book on Practical Courses: 

I am interested in 

To: E.M.I. INSTITUTES, Dept. 32X, 43 Grove Park 
Road, Chiswick, London, W.4. 

NAME 

ADDRESS 

EXPERIMENTAL 
OUTFITS: 
RADIO basic -A course in basic principles. 

RADIO - Instruction and equipment from which you build a Radio 

Receiver. 

TELEVISION-Instruction and equipment for building à Television 

Receiver. 
Also for Mechanics Electricity, Chemistry, Photography, Carpentry, 
Draughtsmanship, Commercial Art, Amateur S.W.Radio, Languages. 

E.M.I. INSTITUTES 
The only Postal Collige which is part 

of a world -wide Industrial Organisation 
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N709 

output pentode 
The OSRAM N709 is an indirectly heated all -glass 
audio output pentode notable for its high slope 
and high power efficiency. 
The new valve, which is intended for use in 
equipment with parallel connected heaters, is 
particularly suitable for applications where 
quality of reproduction is of primary importance, 
such as F.M. and Band III television receivers. 
The audio output of 6W obtainable from a single 
Class A output stage results in reduced audible _ 

distortion at normal listening levels. 
Under push -pull conditions two valves will 
deliver up to 17W audio when pentode 
connected, and 8W when connected as triodes. 
For full technical details write to The Osram Valve 
and Electronics Dept. 

515 

View from underside 
of base (89A) 

N709 
HEATER 

IVh .... 6.3V 
h 

RATING 
Va 

Vgl 
Vh -k 

0.78A 

ik 
Pa 
Pg2 

300 max. V 
300 max. V 
150 max. V 
65 max. mA 
12 max. W 

3 max. W 

CHARACTERISTICS 
Va 

lo 

(1 (gl -g2) 
ra 
gen 

250 V 
250 V 
-7.3 V 

48 mA 
11.3 mA 
19 
38 k 
11.3 mA'V 

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUE, KING;WAY, W.C.2 

I VITE YOU TO 
BUILD THIS POR T- 
ABLE FOR ONLY 

62 GNS. 

1'all del,al,. circuit diagram. 
point to point w instrie - 

(ioie, and compleiring list i 
components. nuts. Available 21- ra. 
Cant. can , be supplied aepa,- 
stely'. Available in the 

following ultra. - 

livc colours: 
Lizard (trey : 

oln ---. 
tluroon 

: 

Urns. 
i,. 1'3 eat It 

Television pre- ampliber by Plessey. 
complete with valve 1E9421 input and 
output sockets, leads for H.T. and 
L.T. supplies, etc., 21- each. 

N" ALPHA .RADIO SUPPLY C 
/6' VINCES" CHAMBERS, VICTORIA SQUARE, LEEDS 

" COLLARO" AC37 GRAMOPHONE 
MOTOR. 

Cuvrrnur controlled to rau at 7 
r.p.lu., suitable 1110/123 v und 200' 
230v. Complete with loin. turntable. 
Price 46// -. Poet and packing 2/6. 

FOR TERMS SEE OUR FULL 

LOUDSPEAKER UNITS 
sin. Plessey Round type for portables, 
12i9 each. 
Mae, 31in. Square Lyte speaker, 2 

' to 3 0,131 ea. 
Plessey bin. unit, 13'6 each. 
Elsa Liu. unit with lin, fitting, 188 
each. 
Elan tapin. unit. 1411 each. 
Lectrona and R. & A., Oiu. units, 
16/6 each. 
loin. Plessey lightweight, 19/6 each. 

1 nln. Etat, 22/6. 
toi n. Goodman., 29/6. 
blue Leetrona, with output trans- 
former, 20; -. 
Trim:, 13 I1, Plia, unit. 498. 
Trove: wafer speaker, 61io.. 201- - 
Plesoy Otn. maim energised, (.31011! 
held, 21' -. 
Olin. unit w -ilk 6o00 Oeil. 17/6. 
Diu Goodman. PM unit 14'9. 

PORTABLE RECORDING OR 
PROJECTOR CASES. 

Rexiue covered. (Ready- for carrying 
Ills. x 91 in. n 1::ìn.1. Internal dimen- 
sions, 14in. long. Wis. deep, 5Iin. 
front height, 01 in. rear height. Weight 
0(1k. Price 1316 each. 
Postage and Packing 2,' -. 

ENAMELLED COPPER WIRE ON 
(lb. REELS. 

14 5.11'.(1. ... 
16 S.W.C. ... 

18 8.M'.(1. ... 
20 S.W,(1, . 
93 S.W.11. 
94 S.W.G. 
90 S.W.O. 
L'a 5.8'.13 
30 5.1V.1 :. 
32 S.{1'.(:. 
:34 5.11'.0. 
36 
38 5.11'.1:. 
40 S. W.(t. 

1/6 
1/6 
2/1 
2/2 
8.15 

217 
2/9 
Pill 
0'l 

3/3 
3/5 
8'7 
8/11 
4/2 

PAGE ADVERT ON PAGE 

STAND -OFF PORCELAIN INSU- 
LATOR by Bulgny 3 hole Ohiug with 
wing nut, 1/- cash. 

LEAD THROUGH POLYSTYRENE 
INSULATOR. 3 hole Using. Od. each. 

440 VARIABLE RESISTOR. c 
pleiely- et casual with inscription un 
the front, viz., fast :slow, on 'off and 
pointer kush. a amps. is the nasi- 
snun current which it will take. Ideal 
for Model Railways. 5'- each. 

THE COMPACT TELEVISION 
AERIAL BY FAMOUS MANUFAC- 
TURER. Supplied eomplet' with 
universal mounting and b:ckplate in 
neutral browse finish. Overall length lit. ruin. Packed is carton aft. 
long. Complete Wilk full instruction.. 
('at. No, ('114. Original price 50; -. 
Our price 191. 

LINE CORD 
.2 amp. and .3 amp., If core, 1/6 yard. 
OUTPUT TRANSFORMER 
Pentode out put transformer, 2/9 each, 

567 
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164 
IGA 
1LN5 
1LA4 

íR4 
1115 
154 
1S5 
1T4 
í'l'5 
11/5 
1V 

2X2 
31)6 

3%,4 
5X4 
573 
5Y3 
5114 

6A8 
8.4C5 
BACI 
6A(15 

6A 8 
6A 416 
6AQ5 

6 
14T8 

6138 
6HA6 
611E6 
611116 
61.16 
611(7 
BBW6 
6C4 
8C6 
6l'8G 
6196 
6F6 
6E8 
6G6(5 
61:8 

Great Britain's Valve Mail -Order House 
8/- 6116 

10/- 6.15 
9/6 6J6 
8/6 6J7G 
6;6 6K6 
9/6 8K7(= 
9/6 6K8 
9;6 81.56 

101- 6L6 
10/- 6L7 
10/- 857 
10/- 6Q7 
9/6 6R7 

101- &SA7 
6SG7 

916 6SH7 
9,- 6S.17 
91- &SK7 

10,6 6SL7 
166 &SN7 
12/- 6857 
11/- 6TH8 
11/- 8117 
121- 6V6 
111- 6ZY5 
11/6 6W5 

9/- BX4 
8/6 6X5 
916 7A7 

.916 76.7 
9/6 7(3 

121- 7C'6 
9/6 7H7 

101- 757 
9/- 7117 

11/- 7R7 
166 757 
11,6 7V7 
11/- 7Y4 
11/- 12AT6 
111- 12C8 
11'- 12116 
11;- 12.15 
86 

11 /- 
9/- 

12,- 

ñß 

6/6 
7/6 

12- 
8;6 

10/6 

13/- 
76 
121 - 

111- 
1116 
121- 

916 
9/6 

916 
96 

1116 
1116 

Sí- 
96 
9/6 

106 
101 - 
1lÍ- 

10/- 
10,'- 
10'6 
11'6 
101 - 
10/6 
10/- 
10/6 
11/- 
11/- 
126 
10/- 
10 /- 

1016 
6.6 
8/- 

12SA7G'l' 10/6 
125117 
12Sá7 9:6 
12SK7 10- 
12517 9ì- 
12Y4 9,6 
14F8 101- 
25ÁC5 66 

257A 
257.5 
32 

35 
351.6 
35W4 
35Z4 

37,5 

42 

5OL6GT 
53K U 

58 
62111 
72 

117Z6 
117N7GT 17/- 

gÓ7 4916 
860 151- 
868.4 9/6 
84/6'74 ,91i6 

954 
6Ì6 

956 616 
1299.4 

9 1625 9/6 
1626 9/6 

Óü31VR150,o 
14/6 

1)41 8/6 
DL2 816 
1)43 8/- 
t)83 8/- 
D1173 10,'- 
D1.33 8/6 
1)1.63 10/- 
DL74 101- 
E('(31 13/6 
EC1.80 1916 
E('31 121- 
EF22 9/6 
E1.2 1116 
E1.3 11;6 

91- EL32 
10/- IiL50 
8/6 1183 
9/6 111.4 
9/6 11L41 

10/6 HL41DD 
11/- 11.1.35 
11/- KT32 
11/- KT44. 
9/- KT61 

10/6 KT66 
10/6 KT72 
1016 KT74 
11/- KTW'61 
12/6 KTW'62 
9/6 KT W 83 

101- KTW'73 
14/6 KTW'74 
10/6 KTl41 
10/6 KTZ63 
10;6 L13 

PEN25. 
PEN383 12/- 
PE51340 10/- 
PIiNDD2530 

11/6 
PENDU1360 

12/- 
PEN46 'S1016 
SP41 1016 
111.42 5/6 
P41 9/- 

fH22 10/6 
TP1340 12I- 
U71 & U74 

101- 
12/- 
1116 
1Ó/- 
10/6 
916 

10/6 
10;6 
10f- 
10/3 
101- 
101- 
1116 
10/- 

61- 

916 
71- 
7/6 
10 /- 
10/- 
111- 
9/- 

10/6 
11 /- 
12/6 
12/6 
10 /- 
10/- 
9/6 
6/6 
8/6 

10/3 
1013 
11 /6 

916 
10 /6 
10 /- 

1121 
1122 
UF41 
11117 
VP23 
VP41 
VP133 
W17 
W76 

X17 

XP (i.5) 

XH(1.5) 61- 

ACBPEN 816 
AC'P1 816 
ACDD 10'6 
ACSP3 11/6 
DDT13 1116 
111.13 10/6 
HL23 719 
HL133DD 9;6 
HL1320 1016 
111.41 9/6 
131.411)0 12/6 
T1130(: 19;6 
TH62 10l- 
UC'H42 131- 
11E41 11/6 
4111 9/6 
8A1 11/6 
8D2 1116 

41.YiPT 6Ì6 
210Lf 6/6 
PX230 F!- 
1.P2 .6 
QP226 11/- 
PD220 12/- 
DD 
R3 

í4 
i116 

1112 11/6 
354V 101- 
VMP4G 12/- 
ML 
ML4 7/6 
YISPEN 12/6 
1112321 14/6 
U18 11/6 
SG215 8/6 
P]12 7/6 
Q 

FÌ4 
91/6 

EF39 9-6 

E1134 5;6 
EHC33 7/6 
EF 716 
F,K32 9/6 
5P61 616 

P411 5,q 
D1 9/6 
EF50 9/6 

BUi 
246.HIGH ST. NARLESOER íwla 

RADIO 

E.450 5/6 )1N1'cn "'- 

EF8 7/6 MSPcn1 5/- 

P215 21- 
PM12M 31- 
PM24A 7/6 
SP13 a' 
VP13C 
PLUS l'OSl 

9d. 
Subject to 
Stock and 

Prices 

MSPENB 10/6 
(117 9r6 
EL32 9:6 
Pen46 6i6 

ATP4 5i6 
ATP7 9/6 

616 
8- 
5/ 

/6 

6/6 
6;6 
21- 
3/- 
31- 

21- 
31- 
2/- 
6/- 
76 
51- 
71- 
2/- 
6/- 

31 
34 

2 
3l- 
81- 
9/- 
8/- 
21- 
7i- 
6/- 

4TSP 5/- 
13SPA 5/- 
41MTL 3/- 
71A 2/- 

215 PTH 2Ì- 

2201" P 4/- 
ACHLDDD 

6/- 
EF6 17/6 
KT7.63 5/- 
M5P4 5i- 

Y'P2 
SP2 
KT2 

01 
4DA 1 

1116 
11.55 
2A6 
2A7 
2B7 
6F7 

6.172 

1221 
125E5 

351.6 
48 

964 
Y6 

117Z6 
4TSA 

Send Stamp 
for 

Complete 
List 

SERVICE 
511EETS 

The one you 
require en- 
closed if avail- 
able in a dozen 
assorted of our 
best choice. 

10/6. 

BRITISH, 
AMERICAN, 

BATTERY. 

A.G. 
end 

UNIVERSAL 

TYPES. 

-Demobbed" 
Valve Manual. 
Most compre- 
hensive Cross - Reference 
Equivalents 
_Book. 266. 

PIFCO 

04,C. 

All -in -one 
Radio -m e te r 
ACIDC Tests 
everything in 
Radio. Wit h 
Test Prods. 
Post 116 29 6 

PLEASE NOTE. --- Carriage and Postal 
Charges refer to the U.K. only. verseas 
freight. etc., extra. 

RECEIVER UNIT TYPE 25 
Ref.: 

Part of TR1196. Range 9.3 -6.7 Mc's. with 
valves 2 /VR53 (EF39). 2 /VR56 (E856), VR55 
(EBC33). VR.57 (EK32), 2/1.F.T. 460 kc /s, 
etc.. in metal case 81ín. x 61ín. a 67ín. 
Ask for 
P/H299 35/- Each 

Post 
Paid 

I.F.F. RECEIVER R3109 
Ref. : 10011506. 

Contains Motor Generator, input 24 v. 
1.8a. D.C. Output 480 v..09 a. D.C. with a 
gearbox operating a switching mechanism 
to detune t receiver at time intervals. 
Plus : 9,'VR65A (SP41). 2/VR92 (EA50). 
21CV6 (Det. 20) valves. etc. Metal case 
dimensions : 12ín. x 12ín. x Bin. W Car 

241bs. 

Ask for 19/6 Each Paid P /H961Á 
BC-456 SPEECH MODULATOR UNITS 
Part of SCR -279 -N " Command Equipment.' 
(U.S.A. made). Complete with valves 1625 

and VR150,30. transformers. relays. etc., 
less dynamotor. Overall dim. : 101ín. x 
71ín. x 41ín. Loose stored. 
Ask for 
PfE42 17/6 Each. 
Available, BC -956, as above, 

carton. 

27/6 Each 
Circuit 113 

JEFFERSON TRAVIS OF -2 
TRANSCEIVER CHASSIS 

(U.S.A. made) 
Less valves and partly stripped by the 
M.O.S. Carriage Ask for 17/6 Each Paid P /11518 Circuit at 2/3 

Ask for 
P /E42A 

Carriage 
Paid 

in original 

Carriage 
Paid 

T1154R TRANSMITTER UNIT 
Medium High powered for C.W. -M.C.W. 
RIT 3 ranges. 10-5.5 Mc /s, 5.5 -3 Mc,'s. 500 -200 
kc /s. Complete with 4 valves, etc.. in metal 
case. 14ín. x 161in. x 811n. External Power 
Supply required. 
Ask for 
PIESA 

Plus 7/6 
39/6 Each Carriage 

VISUAL INDICATOR TYPE 1 
Ref.: 10Q /2. 

Dual reading left /right. D.F. meter for 
R1155, 2115. Scale overall dim. : 31in. x 
21in. In used condition. 
Ask for 
P/H862A 12/6 Each 

Post 
Paid 

AERIAL SYSTEM TYPE 62 
U.H.F. Antenna on streamlined moulding 
with VR92 (EA50). untuned detector stage. 
Overall dim. : 13ín. x 47ín. x 21ín. Antenna 
22.5 cm. 
Ask for Post 9d. 
P /H996 / Each extra 

Circuit 1/3 each 
DINGHY TELESCOPIC MAST 

Aluminium Telescopes from 141ín. to 71ft. 
Seven sections, base dia. ¡in. Weight 4 ozs. 
Ask for Post 8d. 
P /H489 4/6 Each extra 

AERIAL ROD 
15in. lengths, copper .plates. steel tube. 
ferruled to interlock an Aerial of desired 
length. 3 /16in. dia. : ask for- P/11709 : 

'In. dia. : ask for f'.0î10. 
Post6d. Either 4/6 

Size - 

dn, lengths extra 

RADAR REFLECTOR AERIAL 

Spider -Web mesh aerial in original moisture 
proof carton, with assembly instructions. 

s. Ask for 4/11 Each extra P /Eí75 
GLASS DOME. INSULATORS 

With threaded terminal top and metal 
lead -through Rod. Dome dim.: 2 =in. x 
19ín. high, lead -through projects 60n. 
Overall length Olin. 

Post 3d. 

P11154 
Psk for 2/- Each extra 

CERAMIC AERIAL SPREADER 
Individually boxed. Length overall 11ín., 
between centres 911n. 
Ask for post 3d. 
PIH718 

MICROPHONE 
extra 

Ref.: 10.4114381. (Flying . Eero agnetic 500 ohms with swi h 
lead and 2 -way sockets. Post 6d Ask for 3/11 Each extra P/E16 

METAL (MINE) DETECTOR No. 5A 
Amplifier Unit with Search Coil Assembly 

An A.F. Amplifier, employing 3 /ARP12's 

in meetal case 
mounted. x llin.ix 44ím plus small 

can be 
fitted to search coil, with slightimodifica- 
tions (details supplied), and used for finding 
buried metal. Power requirements are 
6 " S " type 11 -volt cells, and a 6690 volts 
H.T. battery (not supplied). 
Ask fdr 
P/E768 39/6 Each 

Carriage 
paid 

MODULATOR 169 
Brand -New. In original wood case. 

,.Contains : CV7 Klystron and valves CV85, 

5U9G, EF50, Metal Rectifiers, plus H.V. 
- chokes and condensers. 80 v. 400 o s. Trans. 

Dim. : 1815. x 81in. s 71ín. Finish black. 
Ask for 21/- Each P/34713 

Carriage 
Paid 

Order direct from :- 
CLYDESDALE 

2, BRIDGE STREET GLASGOW C5. 

SIPPLI 
CO. LTD. 

Phone : South 2706/9 i 
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erdweidv) 
LIMITED 

Itt ILU JOUR 011'.1' 11.1 DIO 
We can supply all the parts (includ- 
ing valves.5 in. moving coil speaker, .. cabinet. chassis, and everything 
down to the last nut bind bolt) to >. 

enable YOU to build a professional - 
looking radio. The chassis is 
punched and drilled ready to mount 04.146 the components. There is a choice 
of any of three attractive cabinets 
12in. long. 5in. wide by 6in. high. as follows : either Ivory or brown Bakelite. or wooden, finished in walnut. Complete and easy -to- follow point -to -point and circuit wiring diagrams supplied. 

MODEL I. T.R.F. RECEIVER , MODEL 2. SUPERHET RECEIVER 

(Dept. PW) 42 TOTTENHAM CT. RD., 
LONDON, W.1. Telephones : LANGHAM 1151/2 

Money Back Guarantee on All Goods 

This is a 3 valve plus metal rectifier TRF receiver with a valve line -up as follows : 6K7 (11F), 6.17 l Del) and 8% "6 lOuii,uil. The dial is illuminated and when assem- bled the receiver presents a very attrac- tive appearance. Coverage is for the Medium and Long Wave bands. Operates on 200/250 volts A.C. Mains. 

This is a powerful midget 4 valve plus 
metal rectifier Superhet Receiver with a 
valve line -up as follows : 6K8. 6K7. 6Q7, 
8V'6. The 'dial is illuminated and coverage 
is for the Short Wave bands between 16-50 
metres, the Medium Wave bands between 
180 -550 metres, and the Long Wave bands 
between 800 -2,000 metres. Operates on 
200/250 volts A.C. mains. 
Plus 2/6 Packing. Plus 2/6 Packing, £5 10 19 6 Carriage, Insur. Carriage, Insur. 

T.R.F. RECEIVER We can supply this Receiver ready built at £6.15v. 6d. plus 3/6 p.c. 
ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR NOTI) We would respectfully suggest to those interested in building this receiver that they send for OUR Instruction Booklet. Intending constructors can then judge for THEMSELVES how comprehensive this Booklet is. Instruction Booklet and priced Parts List for either of the above available sepal ately at 1; -. This money will be refunded if circuit diagram is returned as NEW within 7 days. When ordering please slate Model ,Vo. 

IIIGII QLAI.IT1" A.('.. D.l'. AMPLIFIERS-NEW 
For 200 -250 A.C./D.C. Push -pull output i approx. 3 w.). Valve line -up : 4 latest type miniature Mullard valves -1 UCH42, 1 UAF41, 2 UL41 in push -pull. Special feature -separate smoothed H.T. supply is incorporated to enable an R.F. tuner unit to be powered by the amplifier. Dimensions, Din. x 4M. x 4in. Supplied 6 / 6 complete with circuit diagram. V 
Packing, carriage, insurance on each model. 3/6. 
TEAMS OF BUSINESS : Cash with order (or C.O.D. Post items): all orders for small items totalling over L2 post free unless otherwise stated 

4 watt AMPLIFIER KIT 
This is a 3 valve 3 stage Amplifier for use with Gramophone, Microphone or Radio. 
Valve line -up is as follows : 681.7: OVO : 
57.4. Negative feed -back. Tone control. 
Voltage adjustment panel incorporated. 
4 watts output. For operation on A.C. 
Mains 200 /250 volts. 
The complete Kit includes every item 
down to the last nut and bolt, drilled 
and punched chassis, engraved front plate. 
and comprehensive point -to -point wiring circuit diagram. Chassis dimensions : 81n. 
x 6in. x 21in. 

ALL COMPONENTS SUPPLIED ARE 
GUARANTEED FOR ONE YEAR 

PRICE 

£4.5.0 
Plus 2/6 
Pkg.Carr. 

& Ins. 

The Output 
Transformer supplied 
is for use with a loudspeaker of 3 ohrn' 
impedance and we would suggest that the output of the completed amplifier justifies 
the use of one of the latest W.B. H.F. 
Speakers which can be supplied as follows: 
flin., 60/6: Pin.. 87, - : 101n., 73.6. All 
plus 218 pkg., cars. Ins. 
Circuit Diagram only, available separately 
at Ii -. To those who require this Amplifier 
ready -built we can supply it at 25.1.0, plus 3/6 pkg.. Carr., ins. 

NOW OPEN ALL DAY SATURDAYS 94 p.m. S PERSONAL SHOPPERS ALWAYS WELCOMED 

Positively the 2 BEST T /Vs yet built 
for the Home Constructor ! 

The STERN'S ' TELE- VIEWERS 
5 CHANNEL SUPERHET RECEIVERS 

Suitable for any transmitting channel and for which commercial adaptors 
will be available. 

PERFECT PICTURE QUALITY 
l 

\r 
;DeePeCT fR/MRE AREA RECEpT/W 

S/MPLE DIAGRAMS MAKE ) : p _ 
COHSTRUIT /ON FAS)I BETTER RECEPTION AT HALF 

\ COMMERCIAL COST rrr.rrrrr <r <rrrrrsrr 
This is the 12- 

The " WIDE- ANGLE" TELE- VIEWER 
TELE- VIEWER:,, and can be completely 

2 built for only Z28-16-4 * This in the most 
efficient large 
screen TV yet 
offered to 
constructors. 

* Excellent Time 
Base efficiency 
producing 15 to 
16 Kv with ample 
scanning power 
for C.R.T.'s up 
to 17 Inch. 
CAN BE COM- 

PLETELY 
BUILT FOR 

£33 -0 -0 
(Plus cost of 

C.R.T.) 

(Plus cost of C.R.T.) 

We can supply a 
NEW 12m. C.R.T. at the 
specially reduced price of 

112.18.6. (Carr. & Ins., 15,,- extra.) 

The complete set of ASSEMBLY INSTRUCTIONS for 
these T/ Vs are available for 5) -each. They include really 
detailed PRACTICAL LAYOUTS. WIRING DATA AND 
COMPONENT PRICE LIST. ALL COMPONENTS 
ARE AVAILABLE FOR INDIVIDUAL PURCHASE. AN 
ATTRACTIVE TABLE MODEL CABINET FOR THE 
I21e. Model IS AVAILABLE FOR 58.19.8. 

a 

STERN RADIO LTD. 
109 & 115, FLEET STREET, E.C.4. 

Tel.: CENTRAL 56123.4. 
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Bring your equipment up to date with 
crre-e*' REPLACEMENT PICT( -UP HEADS 
If you already own a fine radiogram or record- player you now 
have the opportunity of rejuvenating it - of bringing it right up 
to date for a quite modest sum. Acos Hi -g crystal pick -ups are 

now available in a range of specially designed " plug -in " models 
to suit most famous makes of record reproducing equipment. 

MODEL 

KGP 33 -I 

& 

HGP 37 -I 
Collaro 

HCP 33 -I 

KGP 37 -I 
Garrard 

These Acos "Hi -g" pick -ups, you will find, represent a truly 
phenomenal advance in pick -up design -with regard to both 
reproduction and tracking characteristics (so important with 
many of the new microgroove recordings). Ask your Dealer! 

HGP 33 -I Collaro. A Hi -g pick -up head incorporating the 
HGP 33- I turnover cartridge for both standard and micro- 
groove records. Will fit Collaro units RC 532; AC 534; 
AC3/534; 3 /RC 532; and the Studio pick -up. 
HGP 37 -I Collaro. A Hi -g pick -up head incorporating the 
HGP 37 -1 turnover cartridge with cantilever sapphire styli. 
Designed for both standard and microgroove records. Wi!I fit 
the above mentioned Collaro units. Both models available in 
cream or walnut. Ask for Dato Sheets No. 4700 and 4800. 

HGP 33 -I G d. A Hi -g pick -up head incorporating the 
HGP 33 -1 turnover cartridge for both standard and micro- 
groove records. Will fit Garrard units RC 75M; RC 80M; 
RC 90; RC III ; Model TA. 
HGP 37 -I G d. A Hi -g pick -up head incorporating the 
HGP 37 -1 turnover cartridge with cantilever sapphire styli. 
Designed for both standard and microgroove records. Will 
fit the above mentioned Garrard units. 

Ask for Data Sheets No. 4700 and 4800. 

Hi -g pick -up heads incorporating cantilever sapphire styli. 
Separate heads for standard and microgrove records. Will fit 
the Acos GP 20 pick -up arm and the Garrard C type adaptor. 
Used on the following units: RC 72A ; RC 75A ; RC 80; and 
the Model M unit. Can be used on any units which at present 
use the GP 19 heads. 

Ask for Data Sheet No. 4400. 

Separate plug -in type Hi -g heads for standard and microgroove 
records ; fitted with cantilever sapphire styli. The crystal unit 
is identical to that of the HGP 39 -1 above. Can be used on 
Garrard units RC 75M ; RC 80M ; RC 90; RC I 1 I ; and the 
TA player. 

Ask for Dota Sheet No. 4000 

Separate Hi -g plug -in type heads for standard and microgroove 
records incorporating the crystal unit as used in the HGP 39 

pick -up head. Will fit Collaro units RC 532; AC 534; AC3/ 
534; 3RC 532. Available in cream or walnut. 

Ask for Dota Sheet No. 4500. 

Separate Hi -g pick -up heads for either standard or micro- 
groove records. The crystal unit is identical to that used in 
the HGP 39 -1 head. Will fit Garrard units RC 80; RC 724; 
RC 75A ; and the Model M player. Can be used on any unit 
which at present uses the Garrard C adaptor with GP 19 

heads. 

Ask for Dato Sheet No. 4600 

PRICE 32/6 (plus 10/5 P.T.) for all types 
which are 32/- (plus 10/3 P.T.) 

.. always well ahead 

except HGP 39 models 

STAND No.44 
RADIO SHOW 
EARLS COURT 

A COS devices are protected by pahnts, patent applications and registered designs in Great Britain and abroad. 

COSMOCORD LIMITED ENFIELD MIDDLESEX 
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EVERY MONTH 
VOL. XXX, No. 575, SEPTEMBER, 1954 

COMMENTS OF THE MONTH 

ca 
Editor; F. J. CAMM 

Licence for Model 
READERS who are operating model control 

equipment without licence should take 
particular note that a licence became 

necessary as from June 1st this year. Anyone 
operating such equipment must make application 
for a licence to the Radio Department, H.Q. 
Building, G.P.O., St. Martin's le Grand, London, 
E.C.I. They will receive an application form 
together with the conditions applying to the use 
of such equipment. The fee is £I, which covers 
a period of five years. 

It is pointed out that it is highly desirable that 
the regulations applying to maximum radiated 
power and frequency stability be observed in 
order that operation outside the band, or any 
other misuse, may not result in future difficulties 
for radio -control enthusiasts in general. 

No doubt the new regulations have been made 
in view of the possibility of interference with TV 
reception over a wide área, due to harmonics 
from a transmitter not within the permitted lower 
band. 

THE NEW " FURY FOUR " 
WE shall shortly commence publication of 

constructional details of the 1954 version 
of the famous " Fury Four," which has been 
under tests now for some months. Manufacturers 
now report that they are able to supply the 
tuning units and other components around which 
it has been designed. This is in accord with our 
usual policy of not publishing constructional 
details until readers are able to obtain all of 
the parts. It is, of course, a design which totally 
differs from that of the original, and we are 
certain that its performance will satisfy the most 
meticulous. 

THE BBC MONOPOLY 

DURING a discussion in the House of Lords 
on the TV Bill, the question of the BBC's 

monopoly of sound radio was raised, and Lord 
Woolton in reply said it was his opinion that 
broadcasting from other countries had done 
much to break the BBC's exclusive right in this 
country. He added, however, that it is not part 
of the Government's policy at the present time 
to interfere with the sound broadcast monopoly 
of the BBC. Lord Waverley opined that available 

22nd YEAR 
OF ISSUE 

By THE EDITOR 

Control Equipment 
money should be spent on promoting technical 
progress instead of on duplicating existitht 
services. Lord Selkirk, replying for the Govern- 
ment, said that we are standing on the verge of 
vast technical development and we must have 
money to develop it. It would be foolish, he 
said, not to take advantage of this new source. 

Doubts were expressed on the question of 
programme quality, but we were reminded that 
the BBC operated at many levels, including the 
fatuous, the frivolous and the vulgar, and, we 
may add, the inane. 

It is our view that any monopoly in this field of 
endeavour is bad. It can delay progress and 
become subject to the political whims of whatever 
party happens to be in power. If the BBC finds 
one particular programme is popular it " flogs " 
it in a number of other programmes of similar 
character. One party game a week should be 
enough, and the cast should be varied each week. 
COMPONENT FAILURE 

MR. DENIS TAYLOR, of the Atomic 
Energy Research Establishment, speaking 

at the Industrial Electronics Convention, said 
that careful examination of all electronic 
components which had failed had shown that 
the failure rate per instrument had increased 
from 0.55 per cent. in 1949 to 1.36 per cent. in 
1953 -a high figure. The chief offenders are the 
more orthodox components such as thermionic 
valves, resistors and capacitors. A recent review 
at one factory where several thousands of instru- 
ments were in continuòus use had shown that 
more than 70 per cent. of the total failures were 
due to thermionic valves. It is also true that in 
ordinary radio receivers component failure is all 
too frequent. In this case, however, the chief 
cause of failure in mains sets is in connection 
with electrolytic condensers and resistances. An 
analysis of queries received in this office shows a 
high percentage of failure due to these two com- 
ponents. Valve failure is at the bottom of the 
list. Where valve failure does occur, more often 
than not it is due to the failure of one of the two 
components named. Dial light failure is frequent, 
and in spite of denials by ELMA, it seems un- 
deniable that flashlamp bulbs, dial lights and 
even household lamps do not give the same hours 
of service as they did before the war. -F. J. C. 
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Mr. J. Clarricoats 
MR. JOHN CLARRICOATS, 

general secretary of the 
Radio Society of Great Britain 
and a member of the Southgate 
Borough Council since 1945, has 
now been elected an Alderman 
of the Borough of Southgate. 

Mr. Clarricoats has been 
secretary of the Society for the 
past 24 years. 

Transmitters for Scandinavia 

TWO high -power, long -wave 
broadcast transmitters came 

" on the air " officially recently. 
One is at Klöfta, in Norway, a 
200 kW transmitter, operating on a 
frequency of 218 kc /s, which com- 
menced regular programme trans- 
missions on Saturday; June 19th. 
The other, at Kalundborg, Den- 
mark, had its official opening 
ceremony on Monday, June 21st. 
This is also a 200 kW transmitter, 
and can be heard on a frequency of 
245 kc /s. 

Both these transmitters have been 

By "QUESTOR" 

designed and built by Marconi's 
Wireless Telegraph Co., Ltd. 
Pye, Ltd., Opens U.S. Office 
MR. C. O. STANLEY, chairman 

of the board of directors of 
Pye, Ltd., has announced the 
appointment of William M. Cagney 
as regional supervisor for the 
activities of the Pye group of com- 
panies in the United States of 
America. The office will be located 
in the Fifth Avenue Building, at 
200, Fifth Avenue, New York. 

Mr. Cagney, formerly sales 
manager and manager of the sales 
engineering department of the 
Link Radio Corporation, has 
specialised in the design and sale 
of many large mobile and point -to- 
point radio systems. 
Author's Dictation Machine 

HOLMES, the 
totally blind and 
disabled. In the 
past the only way 
he could . write a 
book was by typ- 
ing with one hand, 
which naturally 
restricted his 
speed. He found 
himself in a posi- 
tion where his 
thoughts were 
outstripping t h e 
speed at which he 
could get the m 
down o n paper, 
and this made 
writing an arduous 
task for him. 

He therefore 
had an "Emi- 
dicta" dictation 
machine installed 
which also has 
typewriting at- 
tachments, and is 
now able to record 
his thoughts at 
any rate he wishes. 
Before transcri- 
bing them into 
type, he can effect 
any corrections on 
the recording. 

Mr. Holmes has now in- 
creased the speed in which he can 
complete a novel for the pub- 

lishers. 
Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

sound receiving licences issued 
during the year ended May 1954. 
The grand total of sound and tele- 
vision licences was 13,479,308. 

Region Number 
London Postal ... 1,613,414 
Home Counties ... 1,437,083 
Midland ... ... 1,239,134 
North- eastern ... ... 1,612,609 
North -western ... 1,254,575 
South -western ... 1,007,097 
Wales and Border 

Counties ... ... 624,934 

MR. ALAN 
author, is 

Does this picture really need a caption? Fans of 
" Big- hearted Arthur" can hear him regularly 
each week in " Hallo, Playmates" on both the 

Honte Service and the Light Programme. 

Total England and 
Wales ... 8,788,846 

Scotland 1,087,499 
Northern Ireland 223,597 

Grand Total ... 10,099,942 

Third Programme Coverage 

AS part of a plan to improve the 
coverage of the Third Pro- 

gramme the BBC proposes to build 
a low -power transmitting station at 
Swansea, Glamorgan. 

The new station, which will be 
automatic in operation, will have a 
power of 1 kW and will use the 
wavelength of 194 metres (1546 
kc /s). It will improve the reception 
of the Third Programme in Swansea 
and its immediate surroundings, 
an area which does not receive a 
satisfactory service from the main 
Third Programme transmitter at 
Daventry on 434 metres. 

P.A. Equipment for Liner 

THE new Belfast -built 20,000 -ton 
Shaw Savill passenger liner, 

Southern Cross, to be launched by 
Her Majesty the Queen in August, 
is to have a most comprehensive 
MIMCO sound -reproducing and 
order system installed by t h e 
Marconi International Marine 
Communication Co., Ltd. This 
installation, specially designed for 
marine use, will rank among the 
largest fitted on board ship and 
will feed a network of 200 loud- 
speakers situated in passenger and 
crew spaces, providing news, en- 
tertainment items and facilities for 
announcements and orders. 
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The heart of the system will be 
in a special sound- reproducing 
equipment room adjacent to the 
radio office. 

Brentford Evening Institute 

THE following radio courses are 
to commence at Brentford 

Evening Institute on September 
20th, enrolment taking place on 
the evenings of September 13th - 
17th inclusive at a registration fee 
of 15s. : Radio Servicing I, Mon- 
days from 7 -9 p.m. The course 
assumes no previous knowledge of 
radio and some practical work will 
be included. Radio and Television 
Servicing 1I, Tuesdays from 7 -9 
p.m. Radib Amateurs' Course, 
Wednesdays 7 -9 p.m. Also for the 
beginner, preparing for the C. & G. 
examination held in May, 1955. 

Radar Finds Crippled Ship 

AN outstanding example of the 
use of radar and radio in the 

service of safety of life at sea was 
afforded recently when the Marconi 
Marine " Radiolocator IV " radar 
on board the British Transport 
Commission's Sliere Bann was 
used to loc;tte the steam lighter 
Celt, in difficulties in exceptionally 
heavy weather off St. Bees Head, 
on the Cumberland coast. 

The lifeboat escorted the Celt 
safely into Barrow, while the Sliere 
Bann continued her interrupted 
voyage to Heysham. The Cell is 
considerably smaller than the size 
of vessel required by regulations 
to carry radio -teiephone equip- 
ment. But for her voluntarily - 
fitted " Seamew " transmitter/ 
receiver,- the situation might have 
developed much more seriously. 

Pye Supplies Radio -telephone 
IN competition with other 

manufacturers, Pye (Canada) 
have received from the Highways 
Branch of the New Brunswick 
Department of Public Works an 
order for a large quantity of radio- 
telephone equipment. 

This is a province -wide scheme 
on 152 -174 Mc /s to provide com- 
munication to snow- ploughs and 
other road -maintenance vehicles, 
plus a separate point -to -point net- 
work on 72 -76 Mc /s. They have 
received an order for fixed stations 
only, covering one half of the 
province as a start. 

British Microwave Radio Link for 
Canada 

THE General Electric Company 
Ltd. of England is to supply 

microwave radio relay equipment 

PRACTICAL WIRELESS 

to carry television programmes in 
Canada between London and 
Windsor, Ontario. The order has 
been obtained by the Canadian 
General Electric Co. Ltd., the main 
contractor for the scheme, jointly 
from Canadian National Tele- 
graphs and Cana- 
dian Pacific Tele- 
graphs. 

The link, which 
will employ simi- 
lar equipment to 
that used on the 
Swiss Eurovision 
link supplied by 
the G.E.C., will 
incorporate four relay 
stations. It will 
carry 525 -line pictures in 
black and white, 
or in colour. 
The installation 
is to be carried 
out in three 
stages : a one - 
way link, a 
second link in 
parallel which is reversible, 
and the conver- 
sion of the first 
link into a rever- 
sible system. 
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The "Seaguard," as the new 
equipment has been named, is 
switched on when the radio officer 
goes off watch. It then maintains a 
reception 'watch on the distress 
frequency and, if the international 
alarm signal of twelve four -second 

The " Sal ita " portable radio transmitter and re- 
ceiver, for use in ships' lifeboats, is inspected and 
tested before being insla /led aboard in preparation 

for any emergency. 

The Electro- magnetic Transducer 
System 
A PUBLICATION describing the 

operation of the S.E.I. electro- 
magnetic transducer system has 
recently been issued by Salford 
Electrical Instruments Ltd. The 
system, which enables a reading to 
be taken at a distance of up to 
1,000 yards from the point at 
which t'he actual measurement is 
made, is highly versatile. it is used 
in the aircraft industry, in asbestos 
sheet manufacture, in plastics pro- 
duction, in rolling mills and in coal 
bunkers, as well as for many bther 
applications. The new publication 
includes a general description, des- 
cribes the standard heads and indi- 
cating instruments used with this 
system, and shows six typical 
applications in diagrammatic 
forni ; a full technical specification 
is also included. 

Automatic Alarm Receiver 
A NEW type of automatic alarm 

receiver, complying fully 
with the revised Post Office speci- 
fication for the reception of the 
international radio alarm signal, 
has been designed by Marconi Ltd., 
and is now in production. 

dashes at one -second intervals is 
transmitted by a ship in distress 
within range, the "Seaguard " 
responds before the end of the 
fourth dash by actuating an alarm 
bell system which calls the attention 
of the receiving ship's officers to the 
fact that distress traffic is in pro- 
gress. The radio officer, alerted by 
the alarm bell in his cabin, then 
returns to the wireless room and 
listens for details of the distress on 
headphones plugged into the re- 
ceiver unit of the " Seaguard." 

The " Seaguard " consists of two 
main units, the receiver and 
selector, both housed in one cabinet. 

Radio Ball Tickets All Sold 
MR. F. H. ROBINSON, social 

secretary of the Radio Indus- 
tries Club, states that all tickets for 
the Radio Industries Ball at 
Grosvenor House on August 27th 
have now been sold, and that no 
further applications can be con- 
sidered. 

Free Batteries for Blind 
THE Cardiganshire Association 

for the Blind are to supply 
to blind people free radio batteries 
for their receivers. 
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A SHORT SERIES FOR THE SERVICEMAN AND EXPERIMENTER. 

PART 3 DEALS WITH THE TIMEBASE 

(Continued from page 494, August issue.) 

THE third part of the 'scope is the timebase, and 
this can be one of several types. The com- 
monest is the linear timebase in which the 

spot is moved across the screen at a constant speed, 
and then quickly returned to the other side, and the 
procedure repeated. The exponental timebase is 
very rarely used as in it the spot does not move at a 
constant speed but starts rapidly and gradually slows 
down. The use for this is mainly found in Radar, 
and it will not be dealt with further here. The other 
much used timebase is the sine wave. This latter is 

Fig. 8 (left). -A simple saw tooth generator using 
a voltage stabiliser. Fig. 9 (right). -A saw tooth 

generator with facilities for synchronising. 

readily available at all frequencies from very low 
to many Mc /s. 

The circuits for the linear timebase can best be 
obtained from the valve designers. Such firms as 
Willard Ltd. are only too pleased to give the circuits 
and all the data for various valves. Many very good 
circuits have appeared in the past editions of 
PRACTICAL WIRELESS. If, however, the reader insists 
on designing his own timebase it is best to use soft 
valves such as the EN31. Again, the simplest time - 
bases can be made with the aid of Neon tubes of one 
form or another. The Osglim lamp- or voltage 
stabilisers can be used but the actual output voltage 
is rather low. This latter can, of course, be amplified 
with a suitable amplifier such as one described in 
the last article. 

A Suitable Circuit 
A typical circuit is given in Fig. 8. Here the 

condenser C is charged through the resistance R until 
a voltage is reached at which the tube will conduct, 
the tube suddenly takes a pulse of current, and then 
the voltage in the condenser falls ; this then rises 
on the cessation of the current through the tube. 
This charge of the condenser. through the resistance R 
and the discharge through the tube continues and the 
output is a saw tooth wave. There are, however, 
several points to be watched. The resistance R should 
consist of two resistors in series, one fixed and the 

other variable. If too much current is allowed 
through the tube it will be very quickly ruined. The 
tube will also be ruined if the pulse current is too 
high, and it is advisable to place a resistance of a 
few hundred ohms in series with a voltage stabiliser 
tube if that is being used. This is not needed in the 
case of the Osglim lamp as it incorporates a resistance 
in the base of the lamp. The writer has had experience 
with very low frequency timebases of this type where 
the tube has actually been blown to pieces due to the 
surge of current where no limiting resistance has been 
used. The variation in frequency is obtained by the 
variation of the resistance and the capacity of the 
condenser. The first can be variable, whilst the latter 
can be of suitable switched values. The H.T. voltage 
also makes a difference. 

Whilst the circuit in Fig. 8 is quite reasonable and 
interesting, it lacks the facility to lock to an incoming 
signal. If, however, a transformer is placed in series 
with the tube and a voltage applied to the primary, 
a voltage in the secondary will add to the voltage 
in the condenser and allow the tube to fire. The 
circuit is shown in Fig. 9, and the transformer has 
to be fed from a valve amplifier. 

The soft or gas triodes such as the EN31 make a 
better timebase, as the circuit does not require an 
extra valve for triggering. The sync voltage is fed 
to the grid, and the amplitude .of the sync controlled 
by a potentiometer. The higher the H.T. voltage 
applied to the circuit, the straighter will be the saw - 
tooth wave. As the circuit requires a standing voltage 
for the grid, this is developed by the resistance and 
the condenser in the cathode circuit -the higher the 
value of the condenser here the better, as it will help 
to keep the operation linear. 

Heater Supply 
One of the most interesting types of timebase, and 

one of the simplest circuits, is the 50 cycle timebase 

220kn HT-F 

Fig. 10.-A simple thyratron timebase. 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1954 PRACTICAL WIRELESS 523, 

using a sine wave from the heater supply. Here an 
amplifier only is required, and there is no delay in 
the scanning voltage being fed to the tube. Conse- 
quently there is little risk of there being a burn on the 

HTf 

Fig. 11. -4 phased shift sine -mare oscillator. 

screen during the warming up time -only on being 
switched off. The timebase can be used for the 
checking of a very wide variety of faults- connected 
mainly with hum in one of its many forms. 100 cycle 
hum will appear as a figure of eight on the screen, 

and the 50 cycle anything from a bent line to a 
circuit. Hum modulation can also be checked with 
the same circuit. 

The other type of timebase is the sine wave -the 
best supply here is a variable frequency oscillator 
of the sine -wave variety. This type of circuit can 
be used for checking the distortion of amplifiers. The 
phase shift amplifier using a high gain triode or 
pentode can be used to obtain the required frequency, 
and a typical circuit is shown in Fig. I I. The values 
of the various resistors in the circuit are not shown 
and these can be calculated. At the required frequency 
the impedances of the condensers should be the same 
as that of the resistors.. If the final resistor at the 
grid of the valve is made large and variable, the 
output of the oscillator will be tunable. The setting 
of the variable resistor in the anode circuit of the 
valve should be such that the circuit is only just 
oscillating -do not try to increase the output with 
this resistance as the harmonic contents of the wave 
will increase sharply. 

It is hoped that the foregoing series of articles will 
have been of assistance in designing 'scopes -but 
space has not allowed the full range of circuits to be 
discussed, but many of these can be found in the 
back numbers of this paper. 

Filter Circuits 
HOW THEY ARE APPLIED TO POWER SUPPLY SMOOTHING 

By D 

FVERY radio constructor is anxious to find some 
means of cheap yet effective smoothing, for 
the power supply is the criteria of most 

electronic equipment used for sound reproduction. 
The accepted smoothing circuit, consisting of con- 
densers and choke is effective, yet represents a loss 
of H.T. volts across the choke, and usually a trace 
of mains hum remains. 

The more particular home constructor uses full - 
wave rectification to remove this hum, but it means 
more equipment and more expense, and he pays 
more to remove that A.C. component in the smooth- 
ing circuit. 

The practice, these days, for economy reasons, is 
to use half -wave rectification straight from the mains, 
relying on the normal supply voltage to be sufficient 
to provide a reasonable anode voltage. This means 
hum and just sufficient H.T. volts (with the usual 
smoothing circuit), but this is accepted as long as 
the cost is low. 

With a little investigation into filter circuits, it is 
possible to devise a smoothing circuit which removes 
all trace of hum, using half -wave rectification, and 
provides a higher H.T voltage for the valve anodes 
and screens. 

Consider the circuit shown in Fig. 1. 
VS is the supply voltage and VR and VC are the 

voltages across the resistance R and condenser C, 
respectively. 

1f a vector diagram be drawn of VR and VC, the 
vectors will be at right angles to each other, and the 
hypotenuse of the triangle so formed will be VS 
as shown in Fig. 2. 

1f the supply voltage be at a fixed frequency, 

Howe 

then the voltage across the condenser will be deter 
mined by its capacity C, since 

e XC.f.c 
so varying the value of C will cause the vectors to 
slide along the semi -circle. 

If the value of C be such that its reactance XC 
is the same as the resistance of R, then VR =VC. 

Fig. 3 is Fig. f with the . addition of another con- 
denser and resistor, each of the same value as those 
in Fig. 1 but connected the other way round. 

In this case, VS is the output from a half -wave 
rectifier, and consists of D.C. with a 50 c/s A.C. 
component superimposed on it. The D.C. is allowed 
to flow through one resistance to the load and back 
through the other resistance. There is no trace of 
A.C. present through the load since, to the A.C. 

ÿ T 
Fig. 1 (abc re). -A simple 

smoothing circuit. 

Fig. 2 (rigid). -Showing a 
vector diagram of the voltages 
across the resistance R and condenser C. 
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Load 

Fig. 3. -A similar type of smoothing circuit to that 
shown in Fig. 1, but with the addition of another 

condenser and resistor. 

component, the points A and B are equipotential 
(i.e. VR =VC). 

This is not a very convenient smoothing circuit 
since it is a four -wire circuit. 

Bridge Circuit 
If we look at the left -hand side of Fig. 4, it is 

seen that it is Fig. 3 redrawn as a bridge circuit (the 
load would go across T and T'). 

The right -hand side is a replica of the left, and if 
instead of a load we imagine a rectified D.C. supply 
equal to VS to be applied to it, then both sides of T 

T 

Fig. 4. -The circuit .shown in Fig. 3 redrawn as a 
bridge circuit. 

will be at equal potential so that they can be joined 
together. Similarly with T' and T" (shown dotted). 

The two resistances in the top half of the circuits 
are in parallel and thus can be replaced by one of 

R 
value 2 

Similarly, the two condensers in the bottom half 
of the circuit can be replaced by one of value 2C, 
and the circuit can be redrawn as shown in Fig. 5. 

Double Filter 
Thus we now have a double filter circuit which 

by- passes all 50 c/s hum, and has a common nega- 
tive. 

If R be 100 ohms, then the total resistance in the 
smoothing circuit to the D.C. supply is 200 ohms, 
assuming a current of 60 milliamps for the average 
radio set, the volt drop across the smoothing circuit 

c c 

vs 
2CÌ 

Load 

Fig. 5.-A double filter circuit. 

is 12 volts -much better than that of the conventional 
choke. 

For a resistance of 100 ohms, then C will have 
to have a value given by 

100 - 106 

2n. 50 .c 
which will be 32 microfarads. 

If full -wave rectification is used, then the num 
frequency is 100 c/s and with R as 100 ohms, then 
C will be 16 microfarads. 

Using components advertised in these pages, a 
half -wave smoothing circuit as described above was 
built that provided better H.T. volts without any 
trace of mains hum ; proving this smoothing arrange- 
ment to be better and more efficient than the con- 
ventional circuit. 

V.H.F. Radio for Mines Rescue 

VEHICLES attached to the mines rescue service 
for the North -Western Division of the National 

Coal Board have been fitted out with V.H.F. radio 
communication equipment. The installation, which 
has just been completed by The General Electric Co., 
Ltd., is believed to be the first of its kind for this 
application. Covering all the collieries in the North - 
Western Division, together with the licensed mines 
situated in Lancashire, Cheshire and North Wales 
(a total of I 11 collieries), it greatly facilitates rescue 
operations since, with V.H.F., the rescue workers 
at the pithead are at all times in uninterrupted 
communication with their headquarters. This can 
save vital minutes in reaching the scene of an 
emergency, or in bringing up reinforcements of men 
or materials. 

The rescue vehicles equipped with V.H.F. apparatus 
act as mobile stations and are in direct communication 
with a fixed station located in the Rescue Super- 
intendent's office at headquarters. Wherever the 
vans go in the five widely -spread groups of collieries 
in the North -Western Division, which stretches 

from Wrexham in Wales to Burnley in Lancashire, 
they are always under immediate headquarters' 
control. 

A communication system of this kind is necessary 
because the rescue workers may have to operate 
from a disused shaft or in some similar out -of -the -way 
site where no ordinary communications exist. Fur- 
thermore, the V.H.F. network keeps the vehicles 
informed of the latest developments at the pit -head 
and at headquarters even when they are on the road. 
It is expected that before long most of the coalfields 
in Great Britain will be using V.H.F. surface radio 
for this work. 

The headquarters of the mines rescue service for 
the North -Western Division of the N.C.B. is at 
Boothstown, near Manchester, and is manned by 
17 full -time operators under the control of the 
Rescue Superintendent, Mr. A. Cunliffe. Booths - 
town is also able to call on 182 fully- trained rescue 
workers who are employed as miners in the local 
collieries. 

The five vans which are attached to the Boothstown 
headquarters are always on call at a moment's notice, 
and are equipped with special breathing apparatus, 
fire -fighting appliances and similar rescue gear. 
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Sail phL4 ÛuipuJ Oeniacka 
PUSH -PULL AND Q.P.P. VALVES 

By E. G. Bulley 

THIS article is written to cover both the output 
pentodes and those tetrodes that have the 
pentode characteristics. Both of these types 

are available upon the surplus market and shduld 
prove extremely useful to the constructor. 

HT-/- 

(a) 
Fig. L -A 

(5' 
typical circuit shoeing a single pentode 
and tetrode output stage. 

The pentode has, however, three grids, plus the 
anode and cathode, making five electrodes in all, 
whereas the beam tetrode has only two grids, beam 
forming plates, together with the anode and cathode. 

The output pentodes are in principle similar to 
R.F. pentodes, with the exception that they are 
designed to handle much larger anode currents and 
screen voltages. Furthermore, no provision is made 
for screening in the output pentode as in the case of 
the R.F. pentode. 

A typical circuit showing a single pentode and 
tetrode output stage is shown in Fig. I, and it is as 
well to mention here that such stages are to be 
preferred to that of the triode output, because the 
sensitivity and the power output for similar size valves 
are much greater. 

However, when two of such valves are connected 
in push -pull. one can expect twice the output as from 
that of a single valve of the same type. In push -pull 
systems, however, the amplification is the result 
of the application of equal alternating voltages of 
opposite sign to the grid circuits of the two valves, 
and the circuit arrangement is such that their anode 
voltage add, thus giving twice the power output of 
one valve. One must, however, bear in mind that 
valves used in such an arrangement must be correctly 
matched, otherwise the amplitude of the even 
harmonics will be the difference_between the amplitude 

of harmonics in each valve. Nevertheless, if the valves 
are correctly matched the even harmonics are 
cancelled out. A typical push -pull arrangement is 
shown in Fig. 2 and such a system is preferred to 
that known as a parallel arrangement. The sensitivity 
of push -pull circuits is lower than that of valves 
connected in the parallel arrangement. 

Balanced Circuit 
By studying the basic circuit of the push -pull 

system one will note that the two circuits are balanced 
and that the cathodes of both valves are taken to the 
centre tap of the input transformer TI. The output 
transformer T2, namely, the one feeding the speaker, 
has a centre -tapped primary. The reader will there- 
fore appreciate such a circuit when he realises that 
at any one time the opposite ends of the transformer 
T2 are at opposite potentials to that of the cathode. 
This also means that the control grid GI of the first 
valve is negative, whereas the other control grid will 
be positive. To clarify this still further it can be 
said that both the voltages and currents of one of the 
valves in question are out of step with those of the 
other ; that is to say, the anode current of VI rises 
whilst that of V2 will fall. This characteristic does, 
therefore, present distortion so long as both circuits 
are balanced. 

The parallel arrangement mentioned earlier in this 
article is rarely used in ordinary radio practice, but 
is included for the interest of the reader who likes 
to experiment with all kinds of circuitry. Such a 
circuit is shown in Fig. 3, where it can be seen that 
all similar electrodes are strapped together. The 
valves, of course, should be of the same type, ana 
an advantage of the arrangement as shown is that it 
doubles the sensitivity of one valve with a given 
input voltage. The reader will appreciate the 
operation of the parallel operation when he realises 

T/ 

AF 
Input 

4110 

HT,t 

Primary 
centre 

tapped) 

752 

Fig. 2.-Shueing a push-pull arrangement. 
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to the valve by a centre- tapped transformer as in the 
more conventional push -pull arrangement, using two 
separate valves. 

It is, however, usual practice to incorporate a tone 
filter across the primary of the output transformer, 
the filter consisting of a suitable resistor and con- 
denser. The value of these components depends upon 
the speaker used and the degree of tone correction 
one requires. As a point of interest, the output trans- 
former ratio is equal to the square root of the anode - 
to -anode load divided by the minimum speaker 
impedance. 

A further point of interest in Q.P.P. is the fact that 
it does differ slightly from the conventional push - 
pull, because Q.P.P. valves are biased to a fairly high 
value, so that the anode currents under normal con- 
ditions are very low. In the conventional arrange- 
ment the valves are usually biased at the mid- 

¡ point of their characteristics. 
In conclusion, the experimenter will find that by 

experimenting with such circuits with valves that are 

Fig. 3. -The parallel arrangement whereby all available at very reasonable prices, he will benefit 

similar electrodes are strapped together. himself both in knowledge and practical experience. 

TABLE ONE 
POWER OUTPUT PENTODES AND TETRODES 

Et Amps ' 

Max. 
It Anode 

Volts 

Max. 
Scr'n 
Volts 

CV65 DHI 2.0 .15 150 ' 150 
NR43 DH 4.0 .25 300 200 
NR53 IH 4.0 1.2 250 250 
NR85 IH 6.3 0.7 250 250 
ARPI7 114 6.3 0.7 250 250 
NR72 1H 4 2 250 250 
NR77 IH 6.3 1.35 250 250 
NR95 1H 26 .3 135 135 
ARP9 IH 13 .4 250 250 
ARP9A IH 13 .65 250 250 
ARPIO IH 4 2 250 250 
ARP18 DH 1.9 .2 150 150 
ARP37 DH 2.0 .2 120 120 
VR502 IH 26 .3 135 135 
VR503 IH 26 .3 250 200 
VT75A IH 4.0 2 400 300 
V T75 B 1H 4.0 2 400 300 

Max. 
p Max. Scr'n Slope 

Diss 

.751 

9.0 
8.5 
8.5 
-- 

18.0 
10 

8 - 
9 - - 

10 
13 
10 
25 

1 

-- 4.5 - 1.6 
2.0 - 2.5 - 2.5 

10.5 
2.5 5.5 
1.35 10.0 - 7.5 - 8.0 - 9.1 - 3.2 - 3.0 
1.35 10.0 
2.8 10.0 
3 6.25 
3 6.25 

F- 
A 

A F- 
H (CT) 

2 3 4 5 6 7 . 8 T 
C 

Base II 

A G2 GI - - F-F MO 
GI FG3 F 02 -- B5 
GI G2 H H K-'.-G3 A - - 87 
H A G2 GI -- H K - 1.0 * 
H A G2 GI ' - H K - 1.0. * 

G2 H H K A - GI B7 * 

H A G2 GI - H K-I-G3 - LO. 
H A G2 GI - H K 1.0. * 
GI G2 H H K B7 
GI G2 H H K A B7 * 

G2 H H K+63 A IGI B7 
GI F F G2 - B5 

H 
A1 
A 

G2A 1-B 
G2 

GIA 
GI 

GIB - A2 
H 

F f- 
K 

1- MO *I 
I.O. * 

H A 02 01 H K 1.0 
G1 B.F.P. H H K G2 A B7 * 
GI B.F.P.I H , H , K G2 A B7 

" Tetrodes with pentode characteristics. *1 Quiescent push pull pentode. B.F.P. Beam Forming Plates. 

that by having all like elec- 
trodes strapped the internal 
resistances of the valves are 
halved, whereby with such a 

reduction of resistance the 
output is twice that of a single 
valve. 

Q.P.P. 
Table One is a list of surplus 

valves and included in this 
list is a double -pentode valve. 
Such a valve is known as a 

Q.P.P. valve or to expand the 
abbreviation, aquiescent push - 
pull. These valves comprise 
a pair of matched pentodes in 
one envelope and for conveni- 
ence to the reader both sections 
are marked A and B (see Table 
One). 

A typical circuit incorporat- 
ing such a valve is shown in 
Fig. 4, the speaker being coupled 

H.Tt 

F- 
HT- GB- Gß+ Ft 

Fig. 4. -A typical circuit incorporating a Q.P.P. valve. 

Tone Control 
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UNIVERSAL 
PUSH-BUTTON 

AN A.C.ID.C. RECEIVER WITH PUSH -BUTTON STATION SELECTION 

(Concluded Jronz page 481, August i,sue) 

IF an A.C. meter is not available, the clip should 
be adjusted until the set reaches full operating 
volume, from cold, in approximately 30 

seconds. 
The intermediate clip of the dropper should then be 

adjusted until the anode and screen grid voltages of 
the 43 valve do not exceed 160 and 135 respectively. 
If a meter is not available, the intermediate clip should 
be set about tin. from the upper clip. The actual 
setting depends upon the mains voltage, and will 
require to be lower with 250 -volt mains, than can be 
used with 200 -volt mains. The receiver will operate 
well with lower voltages, but with high voltages care 
should be taken to see that the maximum ratings of 
the output valve are not exceeded. The voltages 
should be measured, if possible, when the set has 
settled down to ordinary operation, and the high H.T. 
voltage found a few seconds after switching on should 
be ignored. 

It is desirable that the neutral, or " earthed " mains 
lead be the one going to chassis, so that the danger 
of shocks, if the chassis is touched, are minimised. 
A 3 -pin mains plug may be used. Reversible con- 
nectors may be marked. 

The pre -sets should be selected with the stations 
desired in view, or in a few cases it may be impossible 

Fig. 2. -Show- 
ing the top of 
the chassis lay- 
out. The chassis 
is approximate- 
ly lin. x 13in. 
and was bent up 
from sheet 
ahcminium. 

to tune in the wanted station. Pre -sets with a maxi- 
mum capacity of .0005¡íF have a fairly high minimum 
capacity, and are not suitable for stations of low wave- 
length. For the long -wave Light Programme, and 
any medium -wave station above about 350 metres, 
.0005 ¡iF pre -sets will be suitable. For 250 to 350 
metres or so, .0002 u F pre -sets can be used. If a very 
low wavelength medium -wave station is desired, .0001 
¡iF, or 50 pF, pre -sets should be used here. 

The local station should be tuned in with no 
difficulty, by depressing a suitable button and adjust- 
ing the trimmers with an insulated screwdriver for 
maximum volume. More accurate settings can be 
obtained if volume is kept down by turning back the 
volume control. 

Other stations, of weaker signal strength, can be 
found by turning up the volume control and carefully 
adjusting the correct pair of pre -sets a little at a time 
until the station is heard. Each pre -set can then be 
adjusted for maximum volume. The long -wave 
trimmers should be adjusted first, since they introduce 
some stray capacity through being permanently wired 
to the grid circuits. 

If necessary, such trimmers can easily be reduced in 
capacity by removing a plate or so. But this will not 
normally be necessary, if it is remembered that stations 

To Aerìa/ 

To 
r/ Gr/c/ cep 6C6 Grid cap 6C6 

V3 
43 3 Amp. Dropper 

Resistance 

_ rao 

Aerial Coil 

e 

Speaker 
Transformer 

V4 
2524 
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Fig. 4.- Showing the panel layout. 

of low wavelength cannot be tuned in with trimmers 
of high capacity. 

It is best to connect the trimmers in such a manner 
that the top plate, near the adjusting screw, is that 
which is " earthed." The presence of the screwdriver 
will not then upset tuning. 

Alternative Valves 
A number of valves equally suitable to those given 

are available and can be used if to hand. In R.F. 

Top Cap = Grid 
Screen Grid Suppressor 

Grd ' 

Anode- 

Screen Grid 

Blank Anode 

Heater Heater - -Heater- 

Grid 

Screen' Cathode 
6J7 and 6K7 

Blank 

, Bien k 

Heater 

Cathode 
25,46 

Cathode - Cathode 
o d 

Anode ro o_L Anode 

Heater O Heater 

25Y5, 25ÁE and 2525 

Fig. 5.- Valve base connections. 

used, with a UX6 pin holder. These valves have 
pairs of anodes and cathodes, and can be used for 
half -wave rectification by wiring both anodes together 
(to connect to the 100 ohm resistor), and both cathodes 
together (this point going to the smoothing choke). 

The most suitable load for the output valves 
mentioned is about 5,000 ohms. The transformer 
primary should be able to carry 35 to 40mA, and the 
transformer should have a ratio of about 45.1, if used 
with the usual 2 to 3 ohm speaker. 

]f the R.F. and detector valves are of the unshielded 
type, then they should be enclosed in screening cans. 

T/ T2 T3 T4 

8pF t 8pF 
Electrolytic 

t 
8 pF Elec. _y"c 

a 

V4 

50 

Dec /00 f) 
C 
e 

25 pF 

"-This lead should be screened./ 

To T2 To T3 

Choke 

Gon 
coil 

To T4 

Push -Button 
Unit 

L.F 

On -Off 
Switch 

To -4 #vE 
Mains -vE 

MC. 

1 iir 1>I Il _1L I 

Detector 
Coil 

Points marked M.C.. 
are earthing to 
chassis only 

25 Mfg 
Volume Control 

MC, 

ílíll LI Li LA 

Wavechange contact 

Fig. 3.- Wiring and components under the chassis. 

and detector stages, 6J7 valves can be used, and 
connections are shown in Fig. 5. These valves have 
the same characteristics as the 6C6 types. In the R.F. 
stage, a 6K7 can be employed. 

A 25A6 is suitable for output purposes, being the 
same as the 43, except that it has an octal base. 

For rectifier, 25Y5, 25RE and 25Z5 valves can be 

WIRELESS TRANSMISSION 
By F. J. Carom 

8th Edition. 6s. by post 6s. 4d. A comprehensive work on 
amateur wireless transmission covering all aspects of the subject 
from the obtaining of an amateur wireless transmitting licence 
to the building of transmitters. From : 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, Strand. W.C.2. 

www.americanradiohistory.com

www.americanradiohistory.com


September, 1954 PRACTICAL WIRELESS 529 

The Seventeenth Article of a Series Explaining the 

Fundamentals of Radio Transmission and Reception. This 

Month We Give Further Notes on Reading a Circuit 

and Information on Testing Instruments 

FIG. 72 given last month shows the circuit and 
the practical wiring diagrams relating to it. 
The circuit includes a radio frequency stage, 

a detector with reaction, and the output valve is, of 
course, transformer coupled. I have not the space 
to reproduce all of the theoretical signs used in 
connection with radio. They are given in my "Practical 
Wireless Encyclopædia." A list of radio symbols, 

(a) 

(á) - (C) 

Fig. 73. -(a) A wireless circuit is really a chain 
of components joined together. (h) The same chain 
folded up to conserve space. (c) The best arrange- 
ment of components, allowing space for tuning 

condensers or speaker. 

however, does not tell the beginner sufficient. It 
tells him that a particular sign stands for a particular 
component, but the beginner needs to know when he 
sees a particular circuit what it means in terms of a 
particular set until he reaches the stage when he can 
dispense with diagrams. He should learn not to 
depend on a wiring diagram always being available. 
In fact, a circuit diagram is very much more graphic 
than a wiring diagram. Manufacturers, for example, 
do not issue wiring diagrams, only theoretical circuits. 

A circuit is really a number of different components 
linked together, and Fig. 73 indicates this in dia- 
grammatic form. If all the components were strung 
together in a straight line the set itself would be 
unnecessarily long and shallow, as shown in the 
first diagram. The components are therefore arranged 
in a compact form as is indicated by the other two 
diagrams. The third arrangement is best in that it 
leaves a central space for the mounting of the tuning 
condensers or speaker. In reading a circuit diagram it 
is important to remember that an arrow through a 
component means that it is variable. Variable 
resistances and variable condensers are other examples 
of conventional signs where the arrow is used. It is 
also important to remember that electrolytic con- 
densers have positive and negative poles, unlike the 
usual type of fixed condenser. 

By F. J. CAMM 

Testing Instruments 
It is seldom that a receiver is built which works 

satisfactorily straightaway. It may not work at all, 
it may give distorted signals, it may lack selectivity 
or the station may not be received at the correct 
point on the tuning scale. Adjustments have to be 
made and quite often it is necessary to take current 
and voltage measurement throughout the circuit to 
make quite sure that the correct voltage is being 
applied at the plates of the valves and that the correct 
current is flowing in the various parts of the circuit. 
For this purpose we must use test meters, such as 
voltmeters, ammeters, milliammeters, and so on. It 
is possible to purchase a meter which will enable 
one to make all of those measurements instead of 
having a number of separate instruments. In an 
earlier lesson I explained how some tests could be 
made without instruments at all. Of course, it is 
only the advanced experimenter who needs elaborate 
test gear and the beginner may find a simple instru- 
ment for measuring current and voltage sufficient 
for his immediate needs. 

To circuit 
under 
test 

Fig. 74. -Using a milliammeter and shunt 
resistances to take readings beyond the range of the 

meter. 
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O-5 Mi//lamps 

Resistance 
being measured 

September, 1954 

example given above the multiplying factor was 10 
(50 divided by 5). I give below a short table showing 
the values of resistances for other ranges. 

Resistances to the can be made by winding 
suitable lengths of resistance wire on to small ebonite 
rods. The wire must be chosen so that it will safely 
carry the necessary current and the proper gauge 
can be obtained from wire gauge tables, such as 
those given in our Vest Pocket Book, entitled 
" Wire and Wire Gauges (3s. 9d. by post). Fig. 74 
shows the method of connecting them. One end of 
each is connected to one terminal of the meter, the 
other ends all being taken to sockets into which a 

- plug from the second meter terminal can be inserted 
according to the range required. 

Fig. - 75.- T e 
milliammeter can 
be used for 
measuring resis- 
tances, as shown 

here. 

Voltage Measurements 
The same meter can be used for measuring voltages 

by connecting resistances in series, as already explain- 
ed: Here again, it is necessary to take the resistance 
of the meter into consideration when determining 
the size of the resistances required. 

The method of calculation, how- 
ever, is different and it is necessary 
to employ Ohm's Law. We know 
that the resistance of a circuit in 
ohms is equal to the voltage across 
the circuit, divided by the current in 
amperes flowing in it. Therefore, if 
the meter is to read 5 volts whilst 
passing 5 milliamps, the resistance 
should be 5 divided 1/200, which 
equals 5 x 200, which is 1,000 ohms. 
We must remember, however, that 
the resistance of the meter, 100 ohms, 
as well as the series resistance is in 
circuit and the value of the latter 
must, therefore, he only 900 ohms. 
It follows that if the meter were 

resistance required to read up to 50 volts a 

dge. series resistance of 9,900 ohms (10,000 
-100) would be required. 

(To be continued.) 
Resistance 

being measured 

R3 
As a matter of fact, it is quite pos- 

sible to take all of the usual measure- 
ments by means of a first -class 
milliammeter used in conjunction with 
suitable resistances or " shunts." The 
ammeter must be of the moving coil 
type and it should have a full -scale 
deflection of about 5 milliamps, so 
that it may be used to take measure- 
ments of current down to about .5 
milliamp. Its range can be increased 
up to 10, 20, 50 and 100 milliamps, as 
well as to 1, 2 and 5 amps, merely by 
connecting " shunt " resistances be- 
tween its terminus. 

Now, before the correct value of 
these resistances can be determined the resistance of 
the meter itself must be known and then the values can 
be found by simple proportion. For example, if the 
resistance of the meter is 100 ohms, and it is intended 
to take readings up to 50 milliamps with a meter 
whose full -scale deflection is 5 milliamps, the meter 
must only pass 5 milliamps, and therefore the parallel 
resistances will have to carry the remaining 45 milli- 
amps. Expressed in another way, the meter will take 
one tenth and the resistance nine tenths of the total 

current. lt follows that the resistance will have a 
value of one ninth of the resistance of the meter, or 
11.11 ohms. By this method the value of any 
other shunt can he found by dividing the multiplying 
factor less 1 into the resistance of the meter. In the 

Milliammeter Giving Maximum Deflection of 5 Milli - 
amps 

Fig. 76. -A 
bru 

Max. Deflection 
Required 

10 milliamps 
20 
50 If 
100 , 

1 amp 
2 amps 
5 

Multiplication 
Factor 

Resistance 
of Shunt 

2 100 ohms 
4 33.33 ohms 

10 11.11 ohms 
20 5.26 ohms 

200 .503 ohms 
400 .251 ohms 

1,000 .1 ohm 

R 
3' rule 

Centre zero 
galvanometer 
Crocodile clip 

Known 
resistance 

ro battery 

Soldering 
tag 

Fig. 77.-A practical arrangement of the simple 
bridge shown by Fig. 76. 
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9 Octave 

531 

from 

a single unit 

The G.E.C. metal cone loudspeaker gives lifelike repro- 
duction of any type of sound over a range of 9 octaves. 
This includes the entire musical fundamental range 
together with overtones which give tonal quality and 
character to the performance of each musical instrument. 
The sound engineer will appreciate the simplification and 
improvement in performance which has been achieved 
by combining the following attributes in a single unit. 

Smooth response over a range of 
nine octaves with extremely good 

£ low frequency response 

Negligible inter -modulation 
Unequalled transient response due 
to special coil and cone construction 

8.15.0 
TAX PAID 

L_ 

For the 
Home Constructor 

This is a professional instru- 
ment and must be used under 
the correct conditions to 
obtain the optimum results. 
Cabinets have been designed 
for use with this loudspeaker, 
details of which will be 
available shortly. 

Metal Cone 
Loudspeaker 
See it on G.E.C. Stand No. 68, 
The National Radio Show, Earls Court 

THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, W.C.2 
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ROOM D3A 
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Something New at the Radio Show for 

Quality Reproduction Enthusiasts 
Mullard have designed a new high 
quality to watt audio frequency am- 
plifier circuit around five Mullard 
valves. It follows conventional lines 
and comprises a high gain input stage 
(Mullard EF86), a cathode coupled 
phase -splitter (Mullard ECC83) and 
a push -pull output stage employing 
two (Mullard EL84) pentodes. 

Its outstanding advantages are its 
simple design and modest cost of 
components. 

Demonstrations of this amplifier 
0 circuit will be held throughout the 

period of the Radio Show at the 
Mullard Home Constructor Centre 
in Demonstration Room D3A. Ad- 

MULLARD LTD., CENTURY HOUSE, 

mission will be by free ticket obtain- 
able at the main Mullard Stand 
(No. 56). Full details of the amplifier 
and data for the valves will be avail- 
able in booklet form at nominal cost. 

The Mullard Home Constructor 
Centre will be staffed by technical 
personnel, who will be pleased to 
help with home constructors' tech- 
nical problems. 

These are the valves for the 
Mullard 5 valve to watt High Qua- 
lity Amplifier. 
M U L L A R D . E F 8 6 
M U L L A R D . E C C 8 3 
M U L L A R D E L 8 4 (2) 
M U L L A R D G Z 3 0 or E Z 8 0 

Mullard 
SHAFTESBURY AVENUE, LONDON, W.C.2 

M V M 288 

WEYRAD 
IRON -CORED COILS 

TYPE "H" 
Individual Aerial, H.F. Transformer and Oscillator Coils for 
each band provide continuous coverage (rom 12 to 2,000 
metres, as below :- 
BAND I. 800 -2,000 metres. HAI, HHI and HOI. 

HA2, HH2 and H02. 
HA3, HH3 and H03. 
HÁ4, HH4 and H04. 
HAS, HH5 and H05. 
HA6, HH6 and H06. 
HA7, HH7 and H07. 

Connections to Four Coded Tags. 

RETAIL PRICE 3/9d. each. 

2. 

3. 

250 -800 
190 -550 

4. 90 -250 
5. 33 -100 
6. 16 -50 
7. 12 -35 

Single Point Fixing. 

WEYMOUTH RADIO MFG. CO. LTD. 
CRESCENT ST., WEYMOUTH DORSET. 

"High Fidelity at moderate cost"... 
Introducing the 

"IUD MINOR" MK. Ii 
A compact high-performance 

gramophone amplifier 
MAIN FEATURES:- 
* 4.5 watts Output * Distortion at 3.5 watts 
less than .25 "jó * Frequency response +.5DB 
30- 15,000 cps. * Hum -80DB below 3.5 watts 
* NFB I6DB * Matching for 3 and 15 ohm 
speakers * Operation from the majority of 
modern lightweight pick -ups * Treble cut con- 
trol * Compensation for STD and LP records 
* Miniature valves throughout. 

PRICE : £12.17.6 
Illustrated leaflets describing the MINOR II and our other current 
high fidelity products arailqble post free on request. 

ROGERS DEVELOPMENTS CO. 
Manufacturers of Precision Built Sound Equipment 

" RODEVCO HOUSE," 
116, BLACKHEATH ROAD, GREENWICH, S.E.I0 

Telephone : TlDeway 1723. 

Demonstration Times : Mon. -Fri. 9.30 - 5.30 
Sat. - - 9.30 -12.30 
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A 25th Anniversary 
IWAS pleased to be present at the showrooms of 

Messrs. Mullard Ltd. a few weeks ago at the 
invitation of my old friend Colin H. Gardner, 

who was celebrating the completion of 25 years' 
service with that pioneer company. Gardner, like his 
firm, is also a radio pioneer, and you have, no doubt, 
enjoyed his reminiscences which have recently 
appeared in this journal. He is one of the few who 
have remained in the industry since its inception in 
those formative early twenties. I was associated at that 
time with the production of the first issue of Amateur 
Wireless, which did not survive the competition 
of P.W. and later was absorbed by it. The passage 
of a quarter of a century since those days will mean 
that many others will be celebrating 25 years' service, 
although this journal has another three years to go 
before it reaches the quarter- century mark. 

There were plenty of his friends present to wish him 
well as he enters the second 25 years and he received 
many tokens of regard, both verbal and actual. It is 
due to men like Colin Gardner that industries, and the 
firms which compose them, are able to progress and 
themselves celebrate 25 years of successful trading. 

Another Anniversary 

ANOTHER pioneer, L. O. Sparks, who was a 
regular contributor to this journal some years 

ago and who has since become a regular advertiser in 
it, is also celebrating an anniversary- although for 
the shorter period of 10 years, during which he has 
been successfully pioneering his well -known data 
sheets. Sparks is skilled on both sides -transmitting 
and receiving -and he brings to bear on the production 
of his helpful data sheets over 30 years' experience of 
experiment and providing designs for amateur con- 
structors. My congratulations to him, with the wish 
that I shall be invited to lux 25th celebration ! 

Pubs and Entertainment 

AMEMBER of Parliament recently asked the 
President of the Board of Trade to take steps to 

amend the Copyright Act so as to prevent authors or 
composers, or the Performing Rights Society acting 
on their,behalf, from obtaining fees from innkeepers 
or hotelkeepers to listen to television or radio pro- 
grammes. This society is most active in collecting 
fees from the bonifaces of this country under the Act, 
not only in connection with television and radio, but 
also if they have a piano installed in one of the bars 
which is used to entertain the public. Most publicans 
have to pay a few guineas a year to cover the playing 
of copyright music. 1 have always felt this to be 
wrong. If a teacher buys a book on mathematics he is 
not prevented from using it as a basis for his lectures 
and does not have to pay fees when he takes examples 
from it for the purposes of teaching. The playing of 
songs on the piano, in my view, should not be 
protected by copyright. 

Car Radio 

I WONDER why it is that so few amateurs turn their 
attention to car radio receiver design? Infor- 

mation on this subject is very scarce and the only 
reference that I have been able to trace is a section in 
" The Practical Motorist's Encyclopaedia " published 
by the publishers of P.W. Few contributors submit 
anything but scanty information on the subject and 
that is usually concerned with the installation of the 
aerial or the rectification of faults. I am glad to know 
that experiments are being conducted in the P.W. 
laboratory and, I understand, with promising results. 
If only it were possible to step up D.C. ! Away would 
go such troublesome devices as vibrating reed recti- 
fiers and the problem would be simple. My car is 
fitted with a Radiomobile receiver made by H.M.V. 
I have used it for over six years and have had very 
little trouble. Such troubles that have occurred have 
been concerned with the rectifying unit and they have 
been quickly remedied. Any reader who has had ex- 
perience of building a car radio receiver, and by that 
1 mean one which is built into the car as a permanent 
fixture as distinct from a portable, might care to drop 
me a line. 

Another 21st Birthday 
CONGRATULATIONS to our stable com- 

panion Practical Mechanics, which with its 
October issue follows P.W. (which celebrated last 
year) in achieving 21 years of continuous and success- 
ful publication, under the editorship of Mr. F. J. Camm. 
He has already received a large number of tributes 
from readers, schoolmasters, and members of 
industry. His new production, Practical Motorist 
and Motor Cyclist, has, in the short space of six 
months, broken circulation records. He must cer- 
tainly hold all records for output ! 

The New " Fury Four " 

IHAVE been testing for some time the new version 
of the famous " Fury Four," the design for which 

originally appeared in our issue dated January 28th, 
1933. Publication of details will shortly commence 
herein. They have been delayed because, I under- 
stand, certain manufacturers are not yet ready to go 
into production with some of the components. That 
difficulty has now been overcome. Although I am 
not permitted to make more than a passing comment, 
I can say that its performance is remarkable and I 
have no doubt that it will be built in the same large 
numbers as the original, many hundreds of which are 
still in operation and giving faithful service. But 
times have changed since the original design was 
first produced. Conditions in the ether are much 
more critical and the public demands a greater degree 
of selectivity than was possible at that time. Inciden- 
tally, I should like to hear from all those readers still 
operating the " Fury Four," either in its battery or its 
mains version. 
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MPELAFRETRI 
6.- UNTUNED AMPLIFIERS- CONTINUED 

ATWO -STAGE 
amplifier is indi- 
cated and conveni- 

ently a double triode 
will be chosen so that 
effectively a compact 
single valve unit will 
result. 

There is nothing very controversial about the 
circuit which appears in Fig. 26. RI and Cl are 
decoupling units about which nothing will be said 
until later in this part. R2 and R4 are the two 
coupling resistors (RL1 and RL2 to use the notation 
previously adopted in these articles). C4 and C5 are 
the coupling capacitors (Ccl and Cc2 in the now 
familiar notation). R3 and R5, with C2 and C3, are 
the cathode bias components which will also be left 
for discussion until after the designing spadework is 
completed. Dynamic curves are provided in the Brimar 
valve data on this valve for three different values 
of load, i.e., 47 K!2, 100 Kf2 and 250 Kul, and these 
are reproduced in part, so far as they-are required 
for the present purpose, in Fig. 25. The first step is 
to examine the dynamic curves of anode current 
against grid voltage for a substantially straight 
portion. A glance at the grid current curve shows that 
Ig begins at about .6 volt negative, and this region 
must be avoided at all costs because if grid current 
is allowed to flow whilst the valve is operating as an 
amp'' -ifier a voltage will be developed across the 
resistance between grid and earth which will result 
in distortion. Sometimes, where only a small signai 
is to be applied, a tiny grid current is deliberately 
permitted and the resultant voltage in the grid resistor 
is used as the valve bias, the cathode in this case being 
connected directly to earth. Such a scheme will not 
suit the present purpose of a utility amplifier because 
of the distortion and also because of the effect that 
it might have on the source of the signal ; so the grid 
current region will be avoided and, for safety, the 
grid will not be allowed to go less than 1 volt negative. 
A straight -edge placed along the curve indicates that 
the curve is substantially straight from -1 volt to 
-7 volts, with a middle grid voltage of -4 volts. 
Thus if a permanent bias of -4 volts is applied the 
signal can be allowed to swing 3 volts on either side 
with reasonably little distortion (there is some little 
curvature, of course, even if it is not noticeable with 
the application of the straight- edge). This permits, 
therefore, a 6 -volt signal input peak -to -peak. 

These operating conditions seem quite suitable 
for the present purpose so that various data available 
from the curves for 100 K!l load and -4 volts bias 
are read as follows : 

Anode current, la =1.7 mA. 
gm =1.45 mA /V. 
¡s =16 
ra =15 K-2 

The formula for actual gain was used 
parts of this series and is (formula 3) : 

RL Gain- ra RL X 

(Continued from page 490 August issue) 

A Series of Articles Dealing with the Theoretical 's 

Considerations of Amplifier Design, and Con- 
taining at a Later Stage Constructional Details 

of Various Types of Amplifier. 

in earlier 

By R. Hindle 

100 Kn 
=15 KS2±100 KSl 

x 16 

(by substituting the 
above figures) 
=14 times. 
Each stage is identical so 
the overall gain of the 
twc stages will be l4;< 14 

=196, which will satisfy the stipulated requirements. 
The permitted input signal to the second stage, 

i.e., 6 volts peak -to -peak as decided above, is also 
the maximum output from the first stage, and so the 
maximum input to the first stage (and so to the 

amplifier) will be 
14 

V, or about half a volt peak -to- 

peak (or .25 volt peak). 
The bias is produced by the anode current of the 

two halves flowing through R3 and R5 respectively. 
Thus the current, as above, of 1.7 mA has to produce 
4 volts bias and so by Ohm's Law, 

4 x 1000 
R3 =R5= 

17 
=2300 ohms. 

The nearest standard size will be satisfactory ; 

the resistance size for cathode bias is far from 
critical and anything from 2,000 ohms to 2,500 ohms 
will suffice. Actually the standard size of 2,200 
ohms with the usual 20 per cent. tolerance will be 
chosen. 

The load resistances R2 and R4 have now to be 

Ra /a 
kn mA 

250 - -5 

200 - 

/50 - -3 

9m 
m/1/v 

22 -2-5 
20- 

/00 - -2 
R, 

50 --t 

- t5 

Eg for tg curve --b- 
- t0 

-i 
-5 

-0-5 
Fig. 25.- Dynamic characteristic óf the 12AU7. 
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determined. The dynamic curve from which the 
straight portion has been selected assumes a load of 
100 Kf2, but, as was seen previously, this is the value 
of the anode resistor in parallel with the resistance 
of the following circuit. In the case of the first 
half of the valve the load is therefore R2 in parallel 
with R6. According to the Brimar data the 12AU7 
can have up to 1 Mil grid circuit resistance if auto - 
bias is used and, of course, auto -bias is the name 
for the method of biasing the cathode by virtue 

250v+ 

R2 

VR TCI 

7 -- 
*6 

R 

1. 6 3vAC 

Fig. 26.- Completed amplifier design. 

LIST OF PARTS 
Rl 22 KD 
R2 100 Ka 
R3 2,2000 
R4 100 K0 
R5 2,2000 
R6 1 MD 

Dubilier 

Type BT 

Watt 

V 12AU7 Brimar 
VR Mr) Volume 
Control Dubilier Type 
VN 

Cl 8 EeF 350 v. Dubilier Type BR 
C2 100pF 121. Dubilier Type BR 
C3 100/4,12 v. Dubilier Type BR 
C4 .03 pF 250 v. Dubilier Type 410 
C5 .11,F 250 v. Dubilier Type 41 t 

of the valve's own current flowing through a resistor 
in its cathode circuit, such as is being used in the 
present design. As a matter of interest, if the valve 
obtains its bias from any other source the grid 
resistance has to be kept down to 250 Kit. This is 
because of the tendency in the case of auto -bias for 
deviations from the anticipated working conditions 
to be automatically compensated for. For instance, 
if grid current flows a bias is built up across the grid 
resistance. Auto -bias will have the effect of then 
reducing the cathode bias so that the overall bias 
is not much changed. If fixed bias from another 
source is used, 'of course, this compensation could 
not take place. R6 will therefore be made 1 MD, 
as it is intended to keep weil clear of the grid current 
region so far as the curves show it. There is some 
slight grid current, of course, at even more negative 
grid bias, too small to be recorded on the curve, but 
yet sufficient to prevent the use of a very much larger 
grid resistance than the 1 M2 specified. 

R2 now becomes the resistance which, in parallel 

with I MD, makes 100 K-2, but as the grid resistor 
is 10 times the wanted load it will have little effect in 
determining the load, and R2 can safely be made 
100 KO. If the reader doubts, let him work it out. 
The formula is 

1 1 1 

RI+R2 
1 1 

100K-R1 IM-? 

R1= 1M_2 
9 

=Ill K!2 
which is within the normal tolerance of resistors 
(20 per cent.) for one nominally 100 K.Q. 

R4 cannot be calculated, of course, without 
knowing to what kind of a circuit the amplifier 
output is to be connected, but it will be made 100 Kit 
also. Some gain will be lost if the output is connected 
to a resistance much less than 1 Mi. There is a 
possibility that a power output valve may have a 
resistive input circuit of as low as 100 Ki, in which 
case the gain of the last stage in the amplifier will be 
reduced, máking the overall gain 168 times, but the 
more usual resistive input circuit of 220 Ki will 
reduce the second stage gain to give an amplifier 
gain of 180 times. 

Lower Frequency Response 
The gain, calculated on the basis of the selected 

working conditions, refers to the mid -frequency range 
of the band being handled and, as has been seen, the 
capacitances in the circuit determine the upper and 
lower frequencies at which gain begins to fall off. 
The coupling capacitances C4 and CS determine the 
lower cut -off and their effects are cumulative. For 
instance, reference to page 344 of the June issue will 
indicate the method of determining the sizes of these 
capacitors. Supposing that a 20 per cent. drop in 
gain at 25 c/s can be tolerated for the present purpose. 
The first stage must be arranged to drop only 10 
per cent. The second stage will then cause a drop 
(if similarly designed) of 10 per cent. of the remain- 
ing 90 per cent, leaving 81 per cent. of the original 
gain or an overall attenuation of 19 per cent., slightly 
better than was stipulated. 

Working on these lines, then, amplification at 
25 c/s has to be .9 of that at middle frequencies and 
so 25 c/s = 2fo in the notation in the previous article 
referred to above, fo being the frequency at which 
the reactance of the coupling capacitor equals the 
following grid resistance. So 

2fo =25 c /s. 
fo =12.5 c /s. 

Reactance of C4 at 12.5 c /s =R6 =1 MD. 
C4= .02 /sF to nearest stock size (from Table 3 or 

by calculation). 
Similarly, the reactance of C5 at 12.5 c/s must at 

least equal the resistance of the following circuit, 
but as this is a utility amplifier the following resistance 
cannot be determined, but it is reasonable to expect 
that it will rarely be below 200 K.Q. So, taking this 
figure, C5 is seen to be .1/iF, i.e., the resistance is a 
fifth of the previous case, so the capacitance is five 
times as big. For a given degree of fidelity (so far 
as the coupling only is considered) at the lower end 
of the band required the product of C and R is 
constant and one could quote the coupling required 
for the present specification as .02 MS2 / /iF from 
which any combination suitable can be derived. 
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100 c/s 

TABLE 
50 c/s 

3 

25 c/s 

.001 µF I.6Mf2 3.2Mµ16.4M52I 

.005 318 K 637 K 1.3 M 

.01 159 K 318 K 637 K 

.02 80 K 159 K 318 K 

.05 32 K 64 K 127 K 

.1 16 K' 32 K 64 K 

.25 6.4K 12.8K 25.6 K 
'.5 3.2 K 6.4 K 12.7 K 
1 1.6K 3.2K 6.4K 
2 795 1.6 K 3.2 K 
4 397 795 1.6 K 
8 199 397 795 

16 100 199 397 
32 50 100 199 

100 16 32 64 

12.5 c/s I 10 c/s 

12.8M2115.9M52 
2.6M 3.2 M 
1.3 M 1.6 M 
637 K 795 K 
254 K 318 K 
127 K 159 K 

51 K 64K 
25.5 K 32 K 
12.8K 16K 

6.4 K 8K 
3.2 K 4K 
1.6 K 2 K 
795 1K 
397 500 
128 159 

Table giving reactance of capacitances at to 
frequency limit. 

Upper Frequency Response 
It still remains to check the upper frequency 

range of the amplifier and it will be assumed that no 
more than a 20 per cent. drop in response at 20 Kc /s 
is permissible. As before, the effect of the two stages 
is cumulative, so that each stage must have a gain 
down by only 10 per cent. at 20 Kc /s. 

Consider first the coupling between the two 
sections of the valve. The effective load is R2 
(100 K!2) in parallel with R6 (1 MD), but as R6 is 
10 times R2 it,will have little effect on the result and 
we can quite happily take 100 KO as the effective 
load. The reciprocal formula would give the exact 
effective load if it should be thought worth calculating, 
i.e., 

1 1 1 

R RI -7 
1 1 

100K + 1000K 
1000K 

R = II 

=91 K52 which is within the normal tolerance 
of resistors nominally 100 K.Q. 

According to the valve data reproduced in Table 1 

the following are the stray capacitances of the 12AU7 : 

Cgk =1.6 pF 
Cak = .5 pF (second half .35 pF) 
Cga =1.5 pF 

The gain we have already found to be 14 times and 
so the Miller fed back capacitance is 15 times Cga= 
22 pF and the total valve strays across the load 
amount to Cgk+Cak+Miller Effect, i.e., 1.6+.5 -±22 
=24.1 pF. In addition are the wiring and component 
strays which we pjeviously assessed at 15 pF giving 
a total shunt capacitance near enough to 40 pF. 
The Miller Effect is here calculated for the actual 
gain ; hence the slight difference compared with 
Table 1, where a standard gain was assumed. 

Now to give the upper frequency desired the 
reactance of stray capacitances must equal or be 
greater than the effective load (100 K2) at fp but, as 
above : 

#fp =20 Kc /s 
fp =40 Kc /s 

Reactance of 40 pF at 40 Kc /s =100 K52, which 
equals the effective anode load and is, therefore, 
suitable for the purpose. 

wer 

It will not often occur that the reactance 
works out exactly equal to the resistive load. 
It was, in fact, unpremeditated in the present 
instance. Supposing, however, that the design 
had proceeded in the earlier stages on the 
basis of a 220 K!2 load. Now it would have 
been discovered that such a load was unsuitable, 
and the earlier stages of the design would 
have to be reworked on the basis of a 100 K12 
load. The writer chose the 100 K!2 curve 
because experience dictated this as a probably 
suitable load. On the other hand, supposing 
a load of 50 K!2 had been chosen. Now it 
would be clear that the frequency characteristic 
would be better than the original stipulation, 
and this in the majority of cases could be 
accepted. If for any special reason it was 
desired not to make the frequency range any 
more extensive than the original stipulation 
two courses would then be open. Either the 
earlier parts of the design could be reworked 
on the basis of a 100 K!2 load or, what is 

more likely (as, presumably, satisfactory gain and 
output voltages were offered by the design as 
it stood), the value of the strays could be 
increased to the value that would have a reactance of 
50 K!2 by adding a 40 pF capacitor from anode to 
earth or from anode to H.T. 

Now, with regard to the amplifier output circuit, 
detailed calculations are again impossible without 
knowledge of the circuit to which the amplifier is 
to be connected. In particular one would have to 
bear in mind the stray capacitance that might be 
introduced by the connecting lead. Assuming, 
however, that care will be taken with units to be 
worked with the amplifier, one can be reasonably 
certain that the characteristic will be something very 
like that specified with the component values now 
determined and Fig. 26 gives the circuit as it now 
stands. 
Cathode By -pass Capacitance 

Any resistance or reactance in the cathode circuit 
causes negative feedback which is generally undesirable 
because it reduces the gain. Bias considerations 
require that 2,200 ohms should be inserted at this 
point and the by -pass capacitors have the purpose 
of shunting these resistors with a low reactance so 
that the effective impedance is as near zero as possible. 
Clearly, therefore, there is no optimum size for the 
by -pass capacitor -it should be as large as possible 
so that its reactance will be as small as possible. 
I µF would have a reactance of 8!2 at 20 Kc /s and this 
is small enough compared with the resistance of 
2,20052 that it is to by -pass and would be quite 
satisfactory. At 25 c /s, however, the reactance would 
be over 6,000Q -not a very satisfactory by -pass for 
2,20052 ! It is necessary, therefore, to consider by -pass 
capacitors from the point of view of the lowest 
frequency to be handled. 50µF will have a reactance 
of over 120 ohms and this will appreciably reduce 
the cathode circuit impedance, but in our design we 
shall do better. A capacitance of 100µF will be 
specified and this will have a reactance of only 6412 
at 25 c /s. Both C2 and C3 will have this value. 

Supposing the capacitance is inadequate. A value 
of 1µF, for instance, was found adequate at 202Kc /s, 
but as the frequency decreases the reactance increases 
and consequently the effectiveness of the capacitance 
decreases. 

(To be continued) 
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SIMPLE METHODS OF HIGH RESISTANCE VOLTAGE MEASUREMENT EXPLAINED 

By S. C. 

IT is surprising, yet true, that many experimenters 
have oscilloscopes but do not have high 
resistance voltmeters. This may be because it 

is more pleasant (and sometimes less costly) to build 
an oscilloscope than it is to make a reliable high 
resistance A.C. -D.C. multi -range voltmeter. How- 
ever, most experimenters have a voltmeter of some 
sort. Often it is of such low resistance that its 
connection to a circuit upsets the action so badly 
that the true conditions cannot be established. A 

Fig. 1 (Left).-The Y- piales of a cathode -ray tube. 
Fig. 2 (Right).-Checking the deflection sensitivity. 

typical example of this difficulty is in trying to use a 
low- resistance meter for measurements on a multi - 
vibrator. In such an example it is of no avail to 
deduce how much current the meter is drawing and 
then make a correction to the voltage indicated. 
The potential distribution is probably so badly upset 
that the circuit is operating in an entirely different 
way from that which it does in the absence of the 
meter. 

Few amateurs seem to use their oscilloscopes to 
resolve this difficulty- probably because they think 
that it would only confound confusion still further. 
In practice the oscilloscope is capable of excellent 
results. The amount of complication introduced 
depends entirely on how accurately voltages have to 
be measured. A further advantage is that whether 
the voltage is A.C. or D.C. does not affect matters 
much. The principle involved is the fundamental one 
of electrostatic deflection. 

In Fig. 1 only the Y- plates of a cathode -ray tube 
are shown ; it is to be understood that the other 
electrodes are connected in the usual way. If the 
wire from Y1 is first connected to earth and then 
to P, the spot will move from one position to another 
above the first. The vertical movement depends on 
three things : (I) the design of the cathode -ray tube ; 

(2) the E.H.T. voltage used ; and (3) the value of 
the voltage E. Because the first of these is fixed 
once and for all before the user gets the tube it will 
not vary and so affect the accuracy of measurements. 
The E.H.T. voltage may vary but will not do so in a 
rapid or random way. The effective deflection sensi- 
tivity (by which is meant the voltage necessary to 
move the spot a given distance) varies inversely with 
the E.H.T. voltage. This means that if the E.H.T. 
voltage decreases by 5 per cent., the deflection 
sensitivity will increase by 5 per cent. and all the 
voltages measured will appear to be 5 per cent. high. 

Murison 

For the amateur this is probably no real difficulty 
as the value of E.H.T. will not vary by anything like 
5 per cent. -always assuming that the mains voltage 
stays nearly right. If the method outlined above 
and shown in Fig. I is used, it is good practice to 
check the sensitivity every few weeks or when a power 
cut seems likely to have reduced the mains input 
voltage. 

Checking the deflection sensitivity is easy. The 
arrangement shown in Fig. 2 is used. The D.C. 
supply shown can be any power pack which is well 
smoothed. The oscilloscope H.T. supply will be 
satisfactory, providing that the timebase is well 
decoupled or switched off. If the voltmeter to be 
used is of low resistance, the potentiometer RV is 
best wire -wound : a value of 25 kQ rated at 3 W 
should meet most needs. The method is to set the 
switch to A, and adjust the shift control to make 
the spot (or line) coincide with an ink -mark near the 
lower edge of the screen. When this has been done 
set the switch to B and using a non -metal scale, 
adjust RV to move the spot (or line) up a fixed 
number of inches or centimetres. The meter now 
reads the voltage corresponding to this amount of 
movement. The sensitivity is arrived at by dividing 
the meter reading by the number of inches (or 
centimetres) of movement. Representative value are 
33 volts per centimetre at an E.H.T. of 1.8 kV for 
a VCR97 ; 50 volts per centimetre at an E.H.T. 
of 2 kV for a VCR138 ; and 45 volts per centimetre 
at an E.H.T. of 800 V for a VCR 139A. 

Fig. 3 (Above). -A 
voltmeter built into the 

oscilloscope. 

Fig. 4 (Rigid). -A 
practical divider 

using resistors. 

When measuring deflection sensitivity, the largest 
possible movement should be used because this 
improves the accuracy of the measurement. Stray 
magnetic fields can hamper this work by making the 
spot move through an arc rather than along a straight 
line. For this reason, the cathode -ray tube should 
be well shielded. 

Improved Method 
A more elegant method is to build a voltmeter 
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into the oscilloscope. Then the E.H.T. voltage can 
vary without affecting the accuracy of the measure- 
ment. The arrangement is shown in Fig. 3. The 
meter should preferably be a centre zero type, but 
a normal one can be used with a reversing switch. 
The full -scale deflection necessary depends on how 
many volts are provided across the shift control. 
Usually a 250 -0 -250 volt type should be satisfactory. 
The resistance of the meter is not important provided 
that the shift potentiometer can carry the current 
drawn by the meter. 

Using this arrangement the procedure is : With 
Y1 connected to earth, adjust the shift potentiometer 
to bring the spot (or line) to some chosen position. 
Read the meter. Then connect Y1 to the voltage to 
be measured. Using the shift control, return the 
spot .(or line) to the original chosen position. The 
difference between what the meter now reads and 
what it previously read is the value of the voltage 
being measured. 

The methods so far described are useful for voltages 
up to about 500 volts. The lower limit depends upon 
how small is the spot, and in practice the lower limit 
is about 15 to 20 volts. To measure lower voltages 
than this calls for more complication than most 
amateurs would care for. It should be noted that 
the methods shown in Figs. 1 and 3 give the peak 
value' of 'alternating voltages. Consequently, for sine 
waves the result given by the oscilloscope must be 

divided by 1.4, if the R.M.S. value is needed as is 
usually the case. 

High Voltages 
By making a potential divider, the upper limit of 

voltage can be extended. How far it can be extended 
depends on the amount of care devoted to insulation. 
Theoretically, one could use a capacitive potential 
divider, but the odd values of components needed 
make the method impracticable. A practical divider 
using resistors is shown in Fig. 4. Its success depends 
on three things : (1) using the closest tolerance 
resistors obtainable ; (2) mounting the resistors on 
high -grade insulating material with the greatest 
possible tracking length ; and (3) ensuring that the 
voltage across the ends of any one resistor is within 
the maker's rating. Few carbon resistors are supposed 
to be run with more than 750 volts between ends, 
regardless of wattage considerations. The effect of 
this is that unless one can afford resistors specially 
designed for high -voltage use, the higher values in 
Fig. 4 have to be made from several resistors in 
series. Although this takes up a good deal of room 
it is worth doing, for the result is the equivalent of 
a high resistance E.H.T. meter. Because of its 
inevitable stray capacitances, this form of potential 
divider is not suitable for use much above 50 c /s. 

An experimenter modifying his oscilloscope in the 
way suggested will find his time and effort well 
rewarded by the resulting ease of high resistance 
voltage. measurements. 

News fr m the Chubs 
ROMFORD AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Miller, 18, Mascalls Gardens, Brentwood, Essex. 

ALTHOUGH 
the winter lecture programme has now ended 

the club will continue to hold meetings every Tuesday at 
8.15 p.m. at the R.A.F.A. House, 18, Carlton Road, Romford. 
A junk sale will be held on the first Tuesday of every month. 

New members will be warmly welcomed and it is hoped to 
commence Radio Theory classes in addition to the Morse classes 
already running. The club station, G4KF, will be on the air, 
usually on top band, on meeting nights. 

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : E. Yates (G31TY), 210, Stamford Road, Blacon, 

Chester. 

CLUB activities have been mainly outdoors of late, with Field 
days. We are pleased to announce that we shall be at Hope 

Mountain again, South of Mold, on August 15th. The station 
call will be GW3ATZiP. 

We shall be operating the club station from Merioneth, North 
Wales, on Sunday. August 29th. The station call will then be 
GW3GIZ /P, which will be running for the second time this 
year. 

The club is open each Tuesday at 7.30 p.m. at the Tarron Hut, 
Y.M.C.A., Chester. A welcome awaits all visitors. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec. : C. H. Bullivant (G3DIC), 25, St. Fillans Road, 

Catford, London, S.E.6. 

IN spite of very heavy and prolonged rain, the D.F. event 
scheduled for Sunday. June 13th, took place as arranged. 

The venue was Green St. Green, Kent and four teams set off 
at mid -day to locate the transmitting site where the club portable 
transmitter was operating under the call sign G3GHN /P. The 
winner was the present holder of the D.F. shield, D. Bennett, 
and his team comprised C. Bullivant (G3DIC) and J. Green. 

On June 19th a party of members visited the BBC receiving 
station at Tatsfield and a pleasant afternoon was spent seeing 
the type of work carried out at this establishment. Much interest 
was taken in the equipment in use and the many varied aerial 
arrays. Another interesting event during June was the visit to 
the clubrooms on June 18th by Mr. R. Coles of Standard 
Telephones & Cables, Ltd., who gave a talk entitled " Selenium 
Rectifiers and their Applications." 

Programme for August : 6th and 20th -Constructional 
Evenings. 13th-Junk : Sale. 27th -Quiz. 

The Clifton Amateur Radio Society, catering for all ages and 
tastes, meet every Friday evening at 7.30 p.m. at the clubrooms, 
225, New Cross Road, London. S.E.14. Visitors and anyone 
wishing to become a member are invited to call any Friday. 

SOUTH SHIELDS AND DISTRICT AMATEUR RADIO, 
CLUB 

Hon. Sec. : W. Dennell, 12, So. Frederick Street, South Shields. 

T HE club meets every Friday at 8 p.m. in the Trinity House 
Social Centre, 134, Laygate Lane, South Shields. The club 

has its own " shack " from which G3DDI operates on 80 metre 
telegraphy and telephony. Members interested in sound amplifiers 
and music take turns of duty each weeknight in the operating 
chair controlling the amplifier system of the community centre. 
The amplifiers were constructed by the members of the club 
during the last three months. The immediate project in hand 
will be the South Shields Annual Flower Show event during 
the period of August 26th to 29th, and members will be con- 
tributing an " interest " exhibition including the operation of 
two amateur stations operating on the 20, 40 and 80 metre bands 
with the distinctive call sign in use GB3SFS. Reports of reception 
of any transmissions received from the exhibition stations will 
be acknowledged by QSL card. Reports to be addressed GB3SFS. 
Pier Pavilion, South Shields, Co, Durham. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec. : L. H. Webber (G3GDW), 43, Lime Tree Walk, 

Newton Abbot. 

AMEETING was held on Saturday, June 19th. at the Y.M.C.A. 
Torquay. under the chairmanship of G2GK, and a very 

interesting talk on " Mobile V.H.F. Operation¡" was given 
by Mr. Thommasson, of Exeter, which was much appreciated 
by all. 

G3AVF has made a transistor- transmitter, using an input 
power of 50 milliwatts, on 1.8 Mc /s; with which he has made 
several cross -town contacts. He is now trying to modulate this. 
At the meeting on July 17th an " inquest " was held 
on the recent N.F.D. of the R.S.G.B., in which several members 
took part. At the meeting, on August 21st, a talk on 
" Aspects of Crystal- Grinding " will be given by W. A. 
Launder, B.Sc. (G3FHI). 

Meetings are held on the third Saturday of each month, at 
7.30 p.m., at the Y.M.C.A., Torquay. Intending visitors to 
Torbay are always welcome. 

(Continued on page 550) 
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A COMPLETELY ASSEMBLED 
" ALL -WAVE " SUPERHET 

CHASSIS 

MODERNISE YOUR OLD RADIOGRAM FOR 

23 
We offer this Auto -changer complete with Model B.3 3- 
wavebandasadvertisedtogetherwithl0in . p.m. Speaker 
for £23 plus 10'- carr. and ins.. or H.P. Terns £7(15:6 
Dep. and 12 months of £1/912. or with B3PP Model for 
£26. plus 19- carr. and ins. or H.P. Terms £8'16'6 
Dep. and 12 months of £11.31. 

31 0 1) lì L B .3 -A 
o -valve 3 waveband 
Superhet Receiver for 
operation on A.C. 
mains 100 -120 volts and 

200 -253 volts employing the very latest 
miniature valves. It is 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 it the ideal replace- 
ment Chassis for that " old Radiogram." etc. 
Brief specifications: -Model B.3 -Valve line up. 6ßE6. SNAG. 
6AT6. 6BW6, 6X4. Waveband Coverage : Short 10 -5G ; Medium 
187 -55G : Long 900 -2.000 metres. Controls (1) Volume with on/off 
(2) Tuning (flywheel type) (3) Wave change and Gram ; (4) 
Tone (3 position switch operative on Grani and Radio). 
Negative Feedback is employed over the entire audio stages. 
Chassis size. llia. x 711n. x 80n. high. Dial size. 911n. x 411n. 
Price. complete and READY FOR USE excluding speaker. 

2 Months at 
'- 

e .and 
Pkg. 7,8 extra.) Or H.P. Terms £4'4'- Dep. 

12 
MODEL 11.3 P.P.-This model is the B.3. Receiver but inoor- 
porates two 6BW6 VALVES in PUSH -PULL, resulting in really 
excellent quality reproduction up to approximately 6 watts. 
Price £15!15' -. (Plus 7i6 carr. and fns.) or H.P. Terms £5'5'- 
Dep. 12 months at 1918. 

A GENUINE 
SPECIAL OFFER ! 

The COLLARO 3RC/521 
3 -` -PEED AUTO- CHANGE UNIT 

9/ I al and 10 months at 
Dep. 

(plus 716 carr. and ins.) 
Normal Frire £18.'10 -- 

These units will 
auto- change on all three speeds. Tin. 10ín. and 1210 

Incorporating Hi -fl Crystal " Turnover' Head. 
They have separate sap- 

phires for L.P. and 78 r. p. cm. 
which are moved into pos.t " 
Lion by a simple switch.,.;;,;;..:" 

Minimum base -board 
size required 131in. x 
121 with height above 
5:in. and height below 
baseboard 21in. A bulk - 

purchase enables us to 
offer these BRAND -NE!) 
UNITS, includira 
mounting instructions, at pùonal 

A REPLACEMENT RADIO -RADIOGRAM CHASSIS 
MODEL AI\'3.5. Ap......,,,., 

5 -Valve Superhet Receiver 
the standard 3... 

wavebands, 16-50, 190- 550.:: ." 
900.2,000 metres. PRICE 
COMPLETELY ASSEM- 
BLED AND READY FOR' 
USE £1010' -. (Plus 7/8. 

Terms 
£3/10 /- Dep. and 0OMonths 
at 15/9. This receiver is '' 

for operation on A C. Mains 
200 -250 volts. It contains the latest MUL- 
LARD VALVE LINE UP, being ECH42 
(Fre.q. Ch,), EF41 (LE.). EBC41 (Det. 1st 
Audio), EL41 (Output) and E541 (Rect.). 
It incorporates Negative Feedback and delayed A.V C.. the four 
controls being (1) Tuning. (2) Wavechange and Gram Switch. 
(3) TONE. (4) VOLUME -OFF. It provides really good reproduction 
on both Gram and Radio and gives an exceptionally good range 
of station selection. Overall size 131in. x 7ín. high x bin. deep. 
Dial aperl .nee Eli .x 

COMPLETE KIT for 12 

WATT HIGH FIDELITY 
" Push- Pull " AMPLIFIER 
Designed for A.C. mains 200 
to 250 volts, employs 6 
valves plus rectifier, with 

A NEW DESIGN FOR HOME CONSTRUCTORS 

The STERNS 
" SUPER SIX " 

A compact and highly 
iflcient Superhet Radio - 

Radiogram Chassis of out- 
standing quality, far above 
any other design yet offered 
to the HOME CON- 
STRUCTOR. YOU can 
build it for 
£1O /7I6 It is de- 

signed t o t h 

very latest specification, great au, -" 
having been paid to the quality of repro.lui r ion 
which gives excellent clarity of speech and mu. i. ''. i both radio 
reception and record playing. A few brief detail, 

Covers 3 Wavebands iß.50 REAL QUALI'T'Y ON BOTH 
metres, 190 -550. 800 -2.000 RADIO AND GRAM. 
metres. 
Employs 6 Valves having 
PUSH -PULL for 5 -6 watts 
OUTPUT 
DELAYED A.V.C. on all 
WAVEBANDS. 
PRE -SELECTIVE FEED- 
BACK. 
4 POSITION TONE CON- 
TROL. 

PROVIDES INDEPEN 
DENT MAINS SUPPLY 
FOR RECORD PLAYER 
tif required). 
FOR A.C. MAINS SUPPLY 
200 -250 Volts, 50 Cycles. 

Size of assembled CHASSIS 
12in. long x 8ín. x 8ín. Dial 
Aperture 8ím, x 411n. 

THE ASSEMBLY MANUAL IS AVAILABLE FOR 2/-. This give- 
very detailed practical drawings and layouts and includes a com- 
ponent price list. 
THE COMPLETE RECEIVER CAN BE BUILT FOR 10'718 with 
the OCTAL VALVE LINE UP or for £12 7 6 with Miniature 
Valves. 

negative feed -back. and 
comprises a main amplifier 
chassis and a remote con- 
trolled Pre -amplifier and Tone Control Unit. 
incorporating four controls -bass. treble, main 
voluble or mixing contol, and a radio, gram. 

microphone selector switch. This control unit measures only 
7 x 4 x tin. The measured frequency range of the amplifier with 
this unit shows an excellent response from 14,000 cycles down to 
20 cycles. the bass and treble controls allowing independent 

control of gain at both ends of the frequency range from zero to a 
gain of 50. It can be seen. therefore, that ample correction is pro- 

vided to suit any type of pick -up with any type of recording. Input voltage for maxi- 
mum output is 70 mV. 6.3 volts at 2 amps. and 30 mA. H.T. is provided for tuning 
unit, etc. Price of complete kit. Amplifier and Control Unit. including drilled chassis 
and valves. £14. Complete specification and layout 2. -. We can also supply com- 
pletely assembled and ready for use at £17. Hire Purchase Terms (Assembled Chassis 
only) £5'13:3. Deposit and 12 months of £1 1'4. Please add 7'6 care. and insurance. 
THIS AMPLIFIER COMPARES WELL WITH THE WILLIAMSON AND SIMILAR 
DESIGNS AT -A FRACTION OF THE COST. 

" PERSONAL SET " BATTERY ELIMINATOR 
A complete kit of parts to build a Midget " All -dry " Battery Eliminator. giving 
approx. 69 volts and 1.4 volts. This Eliminator is for use on A.C. mains and is suitable 
for any 4 valve Superhet 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 41in. x !tin. x 3lin. Price of complete kit with easy -to- follow 
assembly instructions, 42,6. In addition we can offer a similar COMPLETE KIT 
to provide approx. 90 volts and 1.4 volts. Size of assembled Unit 71n. x 2 :in. x 1lin. 
Price 47'8 (Plus l'- carr. and ins.). 
sic+ 

A 4 -VALVE 
QUALITY 

Push -Pull" 
6 -8 watt 

AMPLIFIER 
for 

A.C. mains 
Incorporat- 
ing Nega- 
tive Feedbar'z. 
Filter Input, Cir- 
cuit and employing 
6V6s in Push -Pull. A 
simple arrangement 
is provided to enable 
either a magnetic crystal or ltght- 

ight pick -up to be used, and is 
suitable for use with Standard or Long - 
playing records. A tone control is incor- 
porated, and the 10 -watt output transformer 
is designed to match 2 to 15 ohm speakers. 
The overall size of the assembled chassis 
is loin. a Bin. x 71in. high, and full practical 
diagrams are supplied. Price. including 
drilled chassis and valves, of complete kit, 
£8117'6. Price of assembled chassis. 
supplied ready for use. £8'12'8. Full descrip- 
tive leaflets are available separately for 11 -. 

STERN RADIO Ltd. 109 & 
T15, 

EEETNtSTREET, E.C.4. 
581213/4 
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NEWS FLASH 
The world- famous range of RADIO 

MAIL Test Gear Kits are now on sale at 
most reputable component dealers 
throughout the United Kingdom. 

NEWS FLASH 

2 
While the popularity of these easy-to- 

build build Kits will always rest on their simple 
assembly and low price, those who prefer 
may now have them assembled ready for 
use. 

EDUCATIONAL ESTABLISHMENTS 
The value of these Instruments as an educational 

medium has been fully proven by the numbers 
already supplied to Colleges, Schools, and Technical 
Institutes generally. Special terms are available 
which will be supplied on request. 

OVERSEAS 
All Overseas orders are executed promptly 

and British preferential tariff applies in all parts of 
the Commonwealth. Minimum parcel post rates 
may be applied in each case. Some overseas 
agencies still available. Enquiries invited. 

TRADERS 
If our representative has not already called, we 

will be pleased to supply all details, display literature, 
etc., on request. 

EACH KIT IS A COMPLETE WORKING 

INSTRUMENT ON ASSEMBLY 

NO CALIBRATING. NO METAL WORK. 
Simple step -by -step instructions and diagrams 
with all Kits. Assembly charge 12;6 per Kit extra 
if required ready built. 

RES'CAP. BRIDGE, 31/6 
INDUCTANCE BRIDGE, 42/6 
AUDIO BRIDGE, 38/6 
465 Kc s I.F. ALIGNER, 17/6 
R. M. TWIN MULTI -OHMER, 25/- 
SPOT FREQUENCY SIGNAL GENERATOR, 35/- 

If unobtainable locally, we will be pleased to supply direct. 

Cash with order or C.O.D. Stamp for illustrated leaflets. 
Post and packing, 1/6. 

RADIO MAIL 
DEPT. F. 

6, RALEIGH STREET, NOTTINGHAM. 

IIMONEY BACK 

GUARANTEE EJORE R 

cwo 
COD 

621 ROMFORD RD. LONDON. E.I2. 

MIDGET T.R.F. radio sets, £619/6. 4 valve L. & M. wave 
bands. In walnut or white plastic or wooden cabinet. A.C. 
or A.C. /D.C. Post 3/6. 

RADIO -GRAM CHASSIS, £6/17/6. End drives. Salvage, 
reconditioned. 3 wave band, 5 valve superhet (latest midgets), 
ext. speaker and pick -up sockets. Post 3/6. 
P.M. SPEAKERS. 51n. less trans., 13/9, with trans.. 17/8. 
611n. less trans., 14/9. Post 1/9. 

EXTENSION SPEAKERS. 19,9. Brand new (low impedance). 
Speaker mounted on polished and veneered baffle stand, gold fret. 5ft. lead ready connected. Post 1/9. 

H.T. BATTERIES.-60 v. 3/9, tested. 90 v. Ever Ready port- able. 7/9. 90 v. + 11, ex -W.D., 5/9. Post 1/9 on H.T. Batts. 41 v. 
New 1,3. Post 9d. 
ACCUMULATORS. 7/9. New Ever Ready. 
2 v., 45 amperes. Post and packing 2/ -. 
AMPLIFIERS. -57/6. A.C. /D.C. 4 watts 
output. 3 valves. A.C. or A.C.ID.C. Ideal for 
pick -up or Mike. Post 2/6. 
AMPLIFIERS.- Push -pull, 77/6. 7 watts 
output. A.C. or Universal. 4 valves and 
1 rec. Ideal for pick -up or mike. Post 2/6. 
SPOTLIGHTS. -8'9. Butler's new but 
ex -W.D. 71ín. diem.. 61in. deep. These lights 
are similar to those sold for £3-£5, but finished 
black. The lamp fitting is of the pre -focus 
type. Post 1/3. 
BULBS. -For above. 6 volt, 36 watt, 12 volt, 
46 watt.. 4/6 each. 
SIDE LIGHTS.-1/9. Fitted with infra -red glass, but easily 
changed for clear or red. Post 9d. 
TRANSFORMERS, MAINS.- 1016. 0 -200 -230 v. 5 tappings 
and 230-0 -230, 12.5-0-12.5. Post 2/ -. 

DUNLOPILLO. LUXURY type coach seat. 37/6. 34in. x 
16in. complete with frame, 24ín. high in blue moquette. Nice 
condition. Carriage 4/6. 

TV TUBES. -£5. 121n. 3 months guarantee. Picture shown 
to callers. Carriage and insurance 15 /6 extra. 

BUILD THIS AMAZING RADIO 
FOR YOUR HOLIDAY 

Selective tuning. 
Acorn low drain 

valve. 
Loud clear tone. 
Long range. 
No earth. 
Short aerial, 2ft. 
Welded steel case. 

Easy to assemble. 
All parts for this set 
are sold separately. 

Ideal for : 

Fishing, Camping 
Cycling, Touring 
On the beach, etc. 

POST FREE 

MAIL ORDER ONLY 

This little set was de- 
signed to give you a 
real personal portable 
radio that you can enjoy 
anywhere without disturbing others. 
Use it on camping trips, in bed, in your office 
or just anywhere. Send 2/- for layout, Wir- 
ing diagram and Component Price List. 

Details of our 30,- Short Wave Receiver are now ready. Send 
21- for Layout, Circuits and Component Price List. 

R. C. S. PRODUCTS (RADIO) LTD., 
11, OLIVER ROAD, LONDON, E.17 
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REASONS FOR THE USE 

By F. E. 

VH.F. is now being very extensively used and a 
reasonable idea of this rather intricate 
subject is very necessary to the man who 

wishes to progress with radio. 

Anode A- * /OOV. Anode A =t /5OV. 

Anode B =t /OOV. Ano,:t 5 450V 
Fig. l.- (Left) Showing the electron path when the 

two anodes are at equal potential. Fig. 2. (Right) 
Showing how the electrons travel in complicated 

'paths when anode B is at a lower potential than 
anode A. 

Some may naturally ask why use such high 
frequencies? Are they really necessitous? The 
answer is " Yes," very much so, as communications 
grow more comprehensive. Here are a few reasons 
for using V.H.F. First, effectiveness of radiation 
of electro- magnetic energy increases with the 

frequency. Secondly, equipment and aerials are 

much smaller for these frequencies and render them 
very useful for portable or automatic fixed stations. 

Thirdly, the very high frequencies used make them 
very suitable for a host of transmissions even with 
wide bandwidth, without overlapping. 

Now, when one approaches the subject of V.H.F. it 
is necessary to reason in quite a different sphere than 

one does in ordinary broadcast frequencies. In 

ordinary- radio works, one deals with the inductance, 
capacity and resistance of circuits and the voltages 

applied and the currents flowing in these circuits. In 
-A V.H.F. one deals more with electric and magnetic fields 

and the medium in which these fields are, and its die- 
lectric constant, its conductivity and its permeability. 
Again in V.H.F. one deals more with displacement 
current than with current in a conductor. Thus, as a 

varying electric field will produce a magnetic field, just 
as a varying current in a conductor will produce one, 

the rate of change of electric flux through any medium 
is called the displacement current because the mag- 

netic field produced is directly proportional to it. 
Though current and displacement current are 

practically the same, as regards magnetic effects, one 

must know that displacement current is not subject 

OF HIGH FREQUENCIES 

Apps 

to the IR'- loss that occurs in current flowing through a 

conductor. Do not confuse leakage current with 
displacement current, the latter being the current 
" through " the dielectric of a perfect capacitor and 
is equal to C dv /dt. 

Generation of V.H.F. Oscillators 
To generate V.H.F. oscillations has been one of the 

major problems of V.H.F. technique, owing to the 
fact that the ordinary valve as used tor the lower fre- 
quencies cannot oscillate at frequencies above 500 
Mc!s and it is desired to go much higher than this, up 
to 30,000 or more megacycles per second. The 
factors that limit the ordinary valve from oscillating 
at these V.H.F.s are as follows : 

(a) Electron transit time. 
(b) Power loss, due to large capacitance charging 

current, skin effect, dielectric loss in valve base, 
electromagnetic radiation and the impossibility of 
keeping the size of the oscillator circuit components 
within the limits necessary, owing to the build of the 
tube. 

All these were referred to in the February number 
and will not be entered into again. 

Types of Valves Used as V.H.F. Oscillators 
The very low inter- electrode capacitances needed 

for V.H.F. and for low charging current loss means 
that small electrodes must be used. It cannot be 

achieved by increasing the distance between electrodes 
as this will mean increasing electron transit time. 
Now a V.H.F. oscillator with a given inter -electrode 
capacitance fixed transit time and given linear dimen- 

t 
Fig. 3.- Oscillation occurs when the two anodes are 

connected to a resonant circuit as shown. 

sions with fixed voltage will have an optimum con- 
dition of operation at a certain frequency only, and to 

increase that frequency the dimensions of the valve 

must be reduced. Some of the first valves used for 
V.H.F. oscillators were the " acorn " and " door- 
knob " valves. These valves had low transit time, 
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'(\'), A.= Electrons gaining 
energy from field 

B. =Electrons losing 
energy from fie /d 

Fig. 4.- Electron 
orbit of resonance 
oscillator. A= 
Electrons gaining 

energy from field. B- Electrons losing energy to field. 

small lead capacitance and inductance and small 
inter -electrode capacitance. These valves will oscillate 
down to a wavelength of about 30 cms. The grid is 
sometimes in the form of parallel straight wires equi- 
distant from the filament, and in other types consists 
of tungstén wire loops that project into a slot in a block 
of graphite that acts as the anode. As the grids in 
these valves are very close to the filament there is a 
limit to the power dissipation, owing to the fact that 
if the grid gets hot it may start emitting electrons. 

The " door -knob " type valves were of double - 
ended construction and so could be used at the 
centre of a half -wave Lecher system. Higher fre- 
quency output could be obtained from these valves 
by using the second harmonic. This was attained by 
mounting the valve within a metallic tube whose 
dimensions allowed it to be a waveguide for prop- 
agation of the second harmonic but not large enough 
for the fundamental (B). Both these types of valves 
were used as negative -grid oscillators. 

Positive Grid Oscillators 
This type of oscillator is much used in V.H.F. 

work and is dependent upon electron transit time. 
A positive voltage is applied to the grid and zero, or 
a small negative voltage to the anode. The oscillator 
circuit generally consists of the grid and anode leads 
forming a Lecher wire system, but may also be 
placed between grid and cathode or anode and 
cathode. The explanation of a positive grid oscillator 
is as follows. Assuming the grid and anode potentials 
are constant and that electrons are leaving the cathode 
being accelerated by the potential on the grid, they 
will mostly pass through the grid and then come 
under the retarding effect of the anode. They will 
come to rest and most of them again will pass 
through the grid. This continual passing back- 
wards and forwards through the grid will set up 
H.F. oscillations and power can be obtained for an 
external circuit between grid and anode or anode 
and cathode. 

Only low power can be obtained from this type 
of oscillator owing to difficulty in cooling the grid. 

The frequency of the external resonant circuit 
must be very near to the transit frequency. If the 
difference in frequency is increased, oscillations will 
cease. At wavelengths of 20 crns. and below the 
power output drops considerably, as the shot transit 
time and inter -electrode capacitance necessitates 
small electrodes, closer spacing of electrodes and 
higher grid volts. This causes more electrons to he 
captured by the grid and the ratio of H.F. grid 

September, 1954 

current to direct grid current is small, resulting in 
lower output. 

Magnetron . 

This is the most efficient V.H.F. generator of 
oscillations known at present. In its simplest 
form, it consists of a cylindrical anode with a coaxial 
filament and a magnetic field, parallel or nearly 
parallel to the filament. The single cylindrical type 
is not now used and split anode types are the usual 
types met with now. V.H.F. oscillations may be set 
up by a magnetron in three different ways. 

1. Negative resistance or dynatron oscillations. 
2. Resonance oscillations. 
3. Transit time oscillations. 

Negative Resistance or Dynatron Oscillations 
See Figs. 1 and 2. When the potentials on the two 

anodes are equal the electron path is as in Fig. 1. 
If anode B is at a lower potential than anode A, 
then electrons travel in complicated paths and strike 
anode having lower potential. Thus, anode current 
flows to anode B and is -lb is negative when Ea- 
Eb is positive. If the two anodes are connected to a 
resonant circuit (Fig. 3) oscillation occurs. With 
this type of magnetron oscillator, the frequency can 
be in the neighbourhood of 600 megacycles /sec., 
depending upon the dimensions of the magnetron. 

Resonance Oscillation Magnetrons 
These are multigap magnetrons and we now 

have a succession of effects on the electrons at each 
gap and also take into consideration transit time 
effects. Consider the electrons leaving the cathode ; 
some will after one loop return to cathode, but 
others will take a longer orbit and in passing gaps 
gain or lose energy from the field. If the voltage 
and magnetic field are adjusted correctly, many 
electrons will lose energy to the H.F. field and oscilla- 
tions will be maintained. See Fig. 4. 

Transit Time Oscillations 
In this case, oscillations can be maintained in split 

anode magnetrons at frequencies that are in relation- 
ship to the frequency of the electron loops in 
the magnetic field. Although an external circuit is 
used to obtain power, the frequency of the oscillations 
is not affected by it. It has been noted that when the 
magnetic field and the cathode are inclined slightly 
the output is increased. Very high frequencies can 
be obtained with this type up to 300,000 megacycles/ 
sec. 

Klystron 
This was dealt with in PRACTICAL WIRELESS of 

May, 1954, and the diagrams are repeated below. 

Electron 
trap 

Catcher 

Bun cher 

Accelerator 
grid 

Reflector 
-500 volts 

Rhurnbatron 

Accelerator 
grid 

(zero volts) 

Cathode Cothoce 

Heater yea ter - 35v. 

Figs. 5 and 6.- Diagrams of two common forms 
of Klystron. 
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SOME THEORETICAL NOTES 

AND CONSTRUCTIONAL 

DETAILS `4, 

By E. N. J. Marguerit 

(Continued fier page 463 
August issue.) 

IT has been mentioned earlier 
that a power supply of this 
type is almost ripple free. 

The reason for this is that the 
D.C. amplifier is of a degenerative 
nature and therefore any ripple . 

that would appear at the junction 
of RI and R2 is fed back into 
the system, leaving a very small 
amount in the output. The higher the gain of the 
D.C. amplifier, the more ripple free will be the 
output. The expression for the amount of ripple 
appearing at the output is denoted by u and is 
given by 

dE out 
rc dE IN 

Where dE out is the change in output potential for a 
change dE IN in input potential. 

Practical Considerations 
I.- Reference Potential. If the power unit is to 

supply a perfectly stable output it is essential that the 
reference voltage itself possesses the same degree of 
stability. For this reason, when designing a power 
unit, the choice of a reference voltage falls on the 
output given by a high stability glow discharge tube 
such as the Mullard 85A2. It would be unwise to 
take the reference potential from a voltage regulator 
tube such as a VR75, VR105 or VRI50, because its 
stability is very poor. 

When using a high stability glow discharge tube it 
is important to maintain the current through it as 
near as possible to the quiescent current recom- 
mended by the manufacturers. This is achieved, first, 
by feeding the tube from the stabilised side of the 

Fig. 11. The screen grid is maintained at 
a constant potential with respect to the cathode 

by means of a voltage regulator tube. 

power unit and, secondly, by using a wire -wound 
resistor to drop the voltage to the required value. 

It is also necessary that the reference source be 
ripple free ; this is effected by means of a resistor - 
capacitor filter connected to the output of the glow 
tube. 

2. -D.C. Amplifier. As stated before this should 
have as high a gain as possible. This is achieved by 
using two stages of D.C. amplification consisting of 
two double- triodes which operate at low anode 
current, hence the anode loads have relatively high 
values. Type 6SL7 -GT is used, but I2AX7 could 
be substituted without any circuit change. Here 
again it is necessary to use resistors that are not 
likely to change their values with age or with tempera- 
ture. High- stability carbon resistors are satisfactory, 
but wire -wound resistors are to be preferred. The 
operation of the D.C. amplifier is precisely the same 
as that explained for the simpler types discussed 
earlier. 

Two points, however, are worth noting : 

A. The last anode of the second double- triode is 

fed from the unstabilised side of the supply as this 
provides a higher potential, and hence a higher 
value of anode load is needed, thereby increasing 
further the gain of the system. 

Voltmeter Pilot Light Mil /iammeter 

c \ 19' 

fuse Cover 

o + a 

. m 

Handle 

.1i0 

120 

ON 
® 

.1J0 
240 

OFF 

Mains Switch Voltage Tap 

Fig. 12. -The front panel of the 
supply. 

Handle 

power 
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Auothei sins o/ the power unit. 

B. The capacitor connected between the positive 
output terminal and the grid of the first triode 
prevents a phase lag at the grid and compensates to 
some extent for additional phase shift in the 
amplifier. 
3.- Tendency for Oscillation. Any feedback system 

is liable to oscillate at some high frequency, and this 
one is no exception. To remedy this a large -value 
capacitor is placed across the output. Furthermore, 
all high- impedance points should be fitted with 
stoppers. This includes all grids in the D.C. 
amplifiers and the control grid of the series valve. 
These resistors should be connected directly to the 
valveholder pins with the minimum possible length 
of lead. 

4.- Dissipation of Series Valve. An important 
factor to watch is the anode dissipation of the series 
valve. The valve used for this purpose in the power 
unit described is a 6Y6, which is available on the 
surplus market. This valve has an anode dissipation 
of 12 watts. It is, therefore, possible to pass 75 
milliamperes through it when the voltage drop across 
it is I50v. If more current is required from the 
power unit a second or more valves can be connected 
in parallel. 

5.- Heater Supplies. There must be three heater 
windings on the mains transformers, one for the 
rectifier valve, one for the series valves and one for the 
D.C. amplifier valves and output. The winding feed- 
ing the series valves heaters should preferably be 
centre tapped and the centre tap connected to the 
cathodes. If a centre tap winding is not available 
one side of the heaters must always be connected to 
the cathode. 

It is sometimes found that if the three windings 
mentioned above are on the same transformer 
violent high -frequency oscillations occur. This can 
be remedied by using a separate transformer for the 
heaters of the series valves. 

The heaters of the D.C. amplifier valves must not 
be connected to their cathodes as the latter should be 
as ripple free as possible. 

6. -High Voltage Capacitors. The reservoir and 
smoothing capacitors must be rated at 750v. D.C. 
As it is a bad practice to connect two electrolytic 
capacitors in series it is recommended that paper 
capacitors be used in these positions. 

7.- Wiring Precautions. It is usual when building 
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a wireless to use the chassis as a 
ground connection for the nega- 
tive leads, but in pure electronics it 
is better not to do this. but instead 
to wire the whole circuit so that it 
is " floating " with respect to the 
chassis. The reason for this is that 
if several points on the chassis are 
used for " grounds " it is quite 
possible that unwanted ripple 
will appear in the circuit. 

Another advantage in having a 
" floating " system is the possi- 
bility of connecting, at one point 
on the chassis, leads of either 
polarity. 

8. - Obtaining Better Regulation. 
It was mentioned in the theoretical 
considerations that the series valve 
should have a high amplification 
factor. One way to do this is to 
connect the series valve as a pen- 

tode. This is readily achieved by maintaining the 
screen grid at a constant potential with respect to the 
cathode by means of a voltage regulator tube, as 
shown in Fig. 11. A VRI05 can be used in this position 
as the absolute stability of the screen potential is 
not essential. Care must be taken when calculating 
the value of R that the maximum permissible current 
through the tube is not exceeded. This current will 
be maximum when no load is taken from the power 
unit. It will be minimum when full load is taken out, 
and there it must not be too low as to cause the 
extinction of the tube. RI, of course, should be of 
the wire -wound type and capable of dissipating the 
required power. 

All these points have been considered in the design 
of the power unit shown in Fig. 15. 

Specifications 
Input : 230v., 50 c /s. 
Outputs : 1. 6.3v. at 2a. A.C. 

2. 300v. stabilised from 0 to I50 m /A. 
Internal Resistance (from no load to full load) : 

0.5 ohm. 
Regulation (for mains variation of ±20v.) : 0.06v. 
Ripple Content : 3 millivolts. 

Constructional Details 
An Air Ministry Power Unit Type 3, Ref. No. 

I0K/11517, available on the surplus market was 
used to build the unit described. 

This consisted of a standard 19in. rack fitting steel 
case with chromium -plated handles and containing 
an unstabilised power. supply delivering 50 milli- 
amperes at 250v. It also contained a 0 -300v. 
voltmeter and one 0 -150 m/A milliammeter. Both 
these instruments were used in the final unit. All 
the rest of the components were discarded except 
the pilot lamp`tolder and its bulb and the mains 
on /off switch. 

The appearance of the front panel of the power 
supply as available from surplus sources is shown in 
Fig. 12. The unit was stripped completely in order 
to drill the additional holes more easily and also to 
spray the panel. Behind the front panel was a steel 
framework holding two chassis where the com- 
ponents were secured. The larger of the two chassis 
is used to accommodate the D.C. amplifier and the 
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Mk HI 2 -pin Plessey pays 300v. Bring the instrument to read 300v by 
adjusting the preset potentiometer VRI. The volt- 
meter should be checked against a standard meter. 

If everything is satisfactory at this stage some 
voltages and currents should be checked. The 
following table shows the readings obtained with a 
20,000 S2 /V instrument or with a valve voltmeter. 

Fuse cov'zr is now Ci 
d 

permanently bolted ,.. 

to pane/ / 
Mains HT 

On -Off On -Off connecting block 

Additional 
sub - chassis 

5VV4G 

7 

// 

Smoothing 
choke 

J 

Mains 
Trans. 

Existing 
chassis 

r 
06 Y6 

6y6 Q6SL7 

Mains Input 
u9 

t 

C5 

C)6SL7 

085A2 

Steel 
frame 

4pF V mA. L' 
Handle 750v. Meter Meter Handle 

Front Pane/ 

Fig. 1 3.-The front panel and the interior of the 
unit after alteration. 

séries valves, while another small sub -chassis is made 
to support the rectifier valve and the smoothing 
choke. The front panel and the interior of the unit 
after alteration are shown in Fig. 13. 

The mains transformer, reservoir and smoothing 
capacitors are bolted directly by means of counter- 
sunk bolts on to the front panel. Additional items 
on the panel are : 

1. One on /off switch for H.T. output. 
2. Two cartridge type fuse holders, one for mains 

input, the other for H.T. output. 
3. Two is o -pin Mk. Ill Plessey plugs. This 

permits bringing the L.T. and H.T. outputs through 
screened cables when minimum hum pick -up is 
required. These plugs and their associated sockets 
are available on the surplus market and require a 
hin. hole clearance. 

4. A G.E.C. or similar 5 -way connecting block. 
This affords a rapid and simple way of connecting 
the outputs to any external equipment. 

After assembling all the components as shown on 
the photographs, wiring is done with 23 s.w.g. 
P.V.C. covered tinned copper wire of different 
colours. All heater leads should be twisted and kept 
as near to the chassis as possible. In the interest of 
tidiness the wiring should be laced with strong twine 
whenever possible. 

If constructors wish to build the unit on a chassis 
that is at hand the layout of the D.C. amplifiers 
should be fcllowed very closely as any large departure 
from it might result in violent oscillations and 
disappointment. 

When the wiring is finished, it should be checked 
to ensure freedom from mistakes. Then the unit, 
fitted with fuses, can be switched on. After a warming - 
up period of 30 secs. the voltmeter should read about 

VOLTAGE CHART 

Vk Va Bias. Cath. grid. 

V4a 200 290 1.2 -_ 
V4b. 200 300 1.1 

V5a 86 200 1.2 

V5b 86 200 1.2 

V6 - 85 - 
Next connect a 2K!2,wire -wound resistor capable 

of dissipating 50 W. across the output. Switch the 
H.T. switch to the ON position, the milliammeter 
should read 150 mA. and the pointer of the voltmeter 
should remain on 300v. 

If the stability has to bé measured use can be made 
of the circuit shown in Fig. 14. 

V is a PX25 power triode, Army No. V.R.40 used 
here as a variable load for the power unit. A chain 
of three equal resistors, RI, R2 and R3, is also 
connected across the output. A backing -off supply 
consisting of a 120v. H.T. battery is connected at 
the junction of R2 and R3 and the negative line. 
A 0 -100 //A. microammeter M, shunted with VR2 Iv. 
f.s.d. and having a 1 K!? resistor in series, serves as a 
voltmeter. The filament of the PX25 is heated from 
a separate 4v. 2 A. transformer. With VRI in 
such a position that there is a large bias on V the 
H.T. from the power unit is applied to the circuit. 
As V is cut off no current will flow through it. Making 
sure that M is short -circuited by VR2, adjust VRI 
until the milliammeter on the power unit reads 

+ From Power 
Supply 

'50 
V 

1 

C Pi 2 20 Ka ? W Backing -off 
Supply 
Izov - 

'o Kn 

4v. AC. 

Fig. I-I.- Circuit for measuring stability. 

O -loo pA. meter 
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Zr4 

Fig. 15.- Diagram of the power unit. 

exactly 100 mA. M will then show some reading. 
Bring the pointer of M back to zero by adjusting 
VR4. When the pointer coincides with the zero 
division bring VR2 to the opposite end of its travel, 
hence making M most sensitive while maintaining 
the pointer on the zero division by adjusting the fine 
backing -off control VR3. Having done this rotate 
VRI until the current through V is zero ; M will 
now read some fraction of a volt. Call this amount 
e volts, then the internal resistance of the power 
supply is given by 

-e ohms 

where e is expressed in volts and I is the current in 
amperes producing the change e. (In this case 100 
mA.) 

To check the stability of the power supply for 
variations in mains voltage the circuit of Fig. 14 

LIST OF 
VALVES : 

V1-5V4G Brimar. 
V2, V3-6Y6 surplus or 6V6 or 6L6 Brimar. 
V4A -V4B l 1 6SL7 -GT, or b 12AX7 Brimar, 
V5A -V5B j or ECC83 Mullard. 
V6 -85.A2 Mullard. 

VALVE HOLDERS : 

5 International Octal -McMurdo. 
1 B7G Clix- Ediswan. 

TRANSFORMER AND CHOKE: 
TI- -Mains transformer. Gardnei s Type RI33. 

400- 0 -400v. at 180 m.A. 
5v. 3.5 A. 
6.3v. 3 A. C.T. 
6.3v. 3 A. C.T. 

L1 -10 H 150 mA. choke 130 ohms. Elstone. 

CAPACITORS : 

CI, C2-4 ,F. 750 v. oil filled (surplus). 
C3, C4-0.1 pF. 350 v. T.C.C. ` Metalpack." 
C5-6 e'F. 500v. oil tilled (surplus). 

is again used. Here the power supply is connected 
to a variable mains supply, such as a Variac trans- 
former, and VRI adjusted so that the unit delivers, 
say, 100 mA to the PX25 with a mains input of 
230v. The Variac setting is then altered so that the 
input is 210v. and the reading on M is noted. The 
Variac is adjusted again until the input is now 
250v., and the new reading on M is noted. Hence 
the variation in the output voltage of the power 
supply for mains variations of --20v. is found. When 
doing this the readings of M must be multiplied by 
a factor of 3 to allow for the resistor chain RI, R2 
and R3. 

NOTE :-A 5 V4G was chosen as the rectifier valve 
because its maxinumn output current is 175 mA. 
A 5Ú4G could be substituted, but it seems rather 
u'astelui to c/u so, as its maximum output current is 
225 (n4. 

PARTS 

RESISTORS : 

RI, R2 -200 K O HSC 1 `i, # w. Welwyn. 
R3 -68 K 0 HSC 1% k w. Welwyn. 

-10 K 0 Di Ho in series. 
R4, R5 -240 K0 HSC 1 °. w. Welwyn. 
R6-100 k t! HSC 1 °;, k w. Welwyn. 
R7 -39 KO wire -wound 5 °;, 3 w. Welwyn. 
RS -100 K 0 20 °, carbon 1 w. Erie. 
R9. RIO, Rll, R12, R16, R17 -1 K.20",ß carbon 

w. Erie. 
R13 -470 K 0 20 °;, carbon 1 w. Erie. 
R14 -R15 -1000 20 °',, carbon ¢ w., Erie. 
VRI -25 K0 wire -wound potentiometer. Colvern. 

PLUGS: 
PL P2 -Mk. Ill 2 -pin plugs. Plessey or surplus. 
P3 -Mains plug, 3 -pin. Bulgin P73. 

SWITCHES : 

SI, S2- Single pole on /off. Bulgin S263. 
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THE Talt21 TIMES z .;.,` . 
and special 
supplements 

THE TIMES has gained a special reputation for its supplements, 
for the great thing about a supplement is that it should be 
thorough. 
That is why the supplement for the radio industry published 
separately by THE TIMES on August 23rd will be so well worth 
reading. The articles, on varied subjects ranging from the radio 
show and current trends in set design to detailed news of the 
latest developments in components, will be informative and 
authoritative to a high degree. Reports on the B.B.C.'s plans for 
sound and television, a special article on the use of navigational 
aids in the air and on the sea, communications equipment, 
electronics as an aid to production, and many other articles 
of general interest are included. 
This supplement of 32 pages published by THE TIMES reviews 
the radio industry fully and lucidly. Those who serve 
that industry, and the public in general, will find it stimulating 
and valuable reading. 

THE. _ Ata TIMES 

Radio and Television 
Supplement 

Published August 23rd Price One Shilling 

From all newsagents or direct from The Times, London, E.C.4, by post 
for Is. 2d. inland, Is. 2 1d. abroad. Orders should be accompanied 

by a remittance. 

Visit The Times stand (No. 42) at the Radio Show, Earls Court. 
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sF.l's OF ALA ES 
Ten EF50 (Ex-Brand 

New Units). 5:- 
each . ...45-Set 

61(8G, 6K7G. 6Q7G, 
5Z4G. 6V6G (or 

KT611 ... ... 37 6 .. 

1R5, 155. 1T4. 1S4 
or (351 or 3V4)...27;6,. 

TP25, HL231DD. 
VP23, PEN25, (or 
QP25) ... ...251- ., 

6K8G, 6IC7G, 6Q7G. 
25A6G, 25Z5 or 
25Z6G ... ... 37:8 

12K6GT, 12K7GT. 
12Q7GT. 35Z4GT. 
25L6GT or 50L6GT37 6 .. 

12A7GT. 12SK7GT. 
12S627GT, 35Z4GT, 

3356LGT or 50L6GT 37. 6 .. 

CRYST.[1. MICROPHONE 
INSERTS 

8/6 
POST 
FREE 

8/6 
POST 
FREE 

Ideal for tape recording and 
amplifiers. No matching trans- 
former required. 

T.('.('. .1 5/7,000 v. wlcg. 
Type CP58Q0. flakeli'e 
Case, 7/6 each. 

(RADIO LTD.) 
have over 30.000 American and B.V.A. valves in stock. 

ALL VALVES NEW AND GUARANTEED. 

OZIA 
1G.) 
112 
1S4 
135 
1T4 
1C3 
1LN3 
2X2 
3A4 
3V4 
354 
57.30. 
5U4G 
5Z4G 
6A7G 
6AC7 
6AG:í 
6A8G 
FAME 
6138 
604 
6C5GT 
6C6 
606 
6F6G 
6G6G 
ERECT 
61(6M 
6J5GT 
626 
GAK5 
6J7G 
6J7M 
6K6 
6K7G 

7'-.6K8G 9- 125117 7 8.EL32 7'67475 (VS70) 
6'6 6K8GT 9 - 25Z6GT 8/6 EFTA 7/6 
7/616LIG 10- 25ZS 8!6[(Itrd.ev!.)10.- CV66 6'- 
716, 8U5 7 6 35Z4GT 818 EF50 5- l R105;30; 8'6 
71816U5G : 6kiZ5GT 8.'6 SP2 8 6 VR150,'30 8'6 

$8' 8Q7GT 8 B' 35Lfi 8/8 VP2 8 6 
1KSIOAX 21- 

8.- 
6S.J7GT 8 6 50L6GT 8,'6 TDD2A 86 ACEPEN 6'6 

8,6 0K40 9 - ACSIPENDD 
8;6IUL41 9- 12'6 
8'8,115(41 9- l'EN25 8'8 
816I4D1 4- PEN98 7/8 

151-8D2 4-OP25 6/6 
8$ .SK7G1' 7 6 9001 6'- ID) 4- SP61 41 

8,6 ..KL7G'f 9 - 9002 6.'- R3 86 SP41 4'- 
816 !.SN7G1' 9 -'9003 8/-IDlI -. HL23'DD 618 
66'.'C7 10-':1004 61- 042 b'-VP23 6'6 
7.8'16GT ..6"006 61-D63 5-.VP41 718 
88 ;-jG7 12'6.951 8!- KT 1 5-, U22 818 
9'- .Q, 8'8 955 8'-,1.152 8.6 .\TP4 4!- 
716 7.g7 8'895g 81-'U19 10-'fP`l2 8.'8 
g gTC 7 8'8 'rz4o 3718 Y63 8 6', TH333 10'- 

1 MU11 86' 1IMP 7/6 

5 - 
!.R7 8 6 

9 - 5k5G 8'6 43 
7'6 ,.nA7GT 8 6.75 
^ 6 .SQ7GT 8 6 HO 

86.507 , 6 866A 

931A 
8'6 7S7 10- EA50 
8'8 I 2.it 7 6 ECH35 8.6' t2C3 "6 EF51 66 12K7GT 8'6 EB3i 
8'6 I'KBGT 8 6EBC33 

12Q7GT 8.6 EF36 
9 - I2SA7GT 8.6 EF39 
9- !'SQ7GT 8 6 EY51 86 I26G7 B!IEK32 
86 /25117 T8 
9- 12Sd7 818 EF91 
6'6 12SK7 8/6'EL33 

50.-PL81 11 - 12SPT 81 

12'-I PX5 106 .cÌ.Sf')1N 48 
6'- PYP.1 10.- '.IS PENB 

3'6 PY32 86 716 
'1'33 8'6 KC 10.- V T501 7'8 

6,,g K1'66 12 6 AClPEN(7) 
GU50 12 6 10- 6'8 XP2V 4.- PENDD4020 

12- XB (1.5) 4.- 1216 66 l'U111 4- FC13C 10'- 
9- GU133 4;- VP4(7) 8'6 

10:- l'U120A 4'-IID5 816 

MORSE PRA('TI('E. BUZZERS 
Morse tapper and 4 volt buzzer complete on baseboard, with battery 
and headphones. Brand New complete 15'- p.p.. or less Headphones 
and Battery, 6.- post paid. 

28 -page Catalogue, 3d. Open Mon. -Sat. 9 -6. Thurs., 1 p.m 

5, HARROW ROAD, PADDINGTON, LONDON, W.2 TEL: PADDINGTON 10039, 0401. 

Brand Ni-is 11.F. UNITS 
RF24 20 -30 me /s 

15'- post free 
RF25 40 -50 mes 

19'6 post free 
RF26 50-65 mc's 

45/- post free 

' " 426 " ('ONTROI. UNIT 
Containing 4- REDEF50. 
2 -5P61. 2 -EA50, 1 -E1334. 
2- Single -gang .0005 Con- 
densers, W'1V, Vol'controls 
and Switches, etc. Site : 

12in. x 9fn. x Sin.. 35 - 

Carr.. 3 -. 

182A " 1NID( Atoll 
UNIT. - Complete with 
VCR.517 and Screen. 3- 
EF50. 4 -SP61 and 1 -5U4G 
9 W, W Vicontrols. Ideal 
tor TV or 'Scope. Brand 
New (less relay). Circuit 
Free. In original cases. 
67/6 plus 7/6 carr. 

('A'l'IIODI: IC AY 
TUBES 

4''R97. Guaran- 
teed full TV Pic- 
ture (carr. 2 : -)... £2 0 

4'1'11517(' full 
TV picture £1 15 

Yí'11517, full TV 
picture .. £1 15 

M u- M e (a I 

Screens f o r 
above 

bin. Enlarger 
Lens for above 

31'13139A (ACR10) 
For TV or 
'scope. brand 
new and boxed M. 15 

o 

o 

o 

10 0 

17 6 

0 

RADIO SUPPLY CO. (Leeds) LTD. 
32, THE CALLS, LEEDS, 2 

Terms C.W.O. or C.O.D. No C.O.D. under £l. Postage l'- extra under 10' -. 1'6 extra 
roder £1, 2- extra under M. 2'6 extra under M. Open 9 to 5.30. Sats. until 1 E. 

Catalogue 6d. Trade List 5d. S.A.E. please with enquiries. 

SISI.I:NII' M RE("l'IFH:RS 
1.:1'. Types 11.1'. TN pes 11.14'. 

2'6 v. ' a. 1-1.W.. 1'9 12(1 40 mA. 3%9 

0.2 v. 1 a. H.W.. 2 9 RM2 125 v. 100 mA. 
3 11 

F.W. Bridge TA R',13125 v. 124.mA, 
6'12 v. 1 a. 4 9 419 
612 v. 2 a. 8'9 250 v. 53 mA. 5'9 
642 v. 4 a. 14'9 250 v. 80 mA. 811 
6'12 v. 6 a. 19'9 RMl 250v. 230 mA. 
612 v. 10 a. 29'9 . LO 11 

EX-GOVT. TRANSFS. 230 s. 50 c vs. 
Following suitable for chargers. etc. 
8.8 v. 4 a.. 9 9 : 0-11-22 v. 30 a.. 72 8: 
0-11-22 v. 15 a.. 35'9 : 0-16-16-20 v. 35 a.. 
79'6 : 7.7. v. 7 a. C.T. 4 times, 25 9. 

Misc. TN pes 
250-0-250 v. 40 mA, 6.3 v. 2 a. 5 v. 2 a.. 911 : 

49 v. 1 a.. 919 : 575 v. 100 mA. 9'9 : 460 v. 
200 mA. 6.3 v. 5 a.. 27 9 : 2.800 v. 30 mA.. 
22'9 : 400 v. C.T. 150 mA. 4}. 6 a.. 6.3 v. 6 a. 
6.3 V. 0.6 a, 4 v. 6 a. 4 v. 3 a. 4 v. 3 a. 4 v. 3 a. 
5 V. 2 a, 22'9 : 1.220 V. 350 mA, 610-0-610 v. 
150 mA. 3114-0-300 v. 150 'mA. 29'9 : 

665-775-6.90-0-690-775-865 v. 500 mA. 29'6 
4 v. 2.5 a, 4'9 : 4 v. 6 a, High Ins.. 7;9. 

EN-GOVT. ACT() TRANSFORMERS 
Double Wound, 50 e4s. 

10-0-200-220-0.40 v. to 10-0-270-290-310 c. 
200 watts. 25 9 : 0-230 v. to 15-10-5-0-195- 
215-235 v. 200 watts. 26'9 : 10-0-200-22n- 
240 v. to 10-0-275-295-315 v. 51111 watts. 8916 : 

0-230 v. to 0-230 v. tapped every 11 volts : 

from 57.5 v. 5.000 watts (21 amps.). £8'15 
sg. winding 0-110-190-230 v. 400 watts. 49 8. 
Where 110 v. input or output is required 
primary 

in seroendary 
windings can be 

RHEOSTATS (Variable Resistors) 
Suitable chargers. speed control, etc. 
2 ohm, 5 a. 79 : 7.5 ohm. 5 a. 719 : 0.4 
ohm. 25 a, 8'9 : 150 ohm, 1.5 a. 1119. 
All complete with Control Knob. 

AMPLIFIER OR l'IIAR(:F :11 ('ASES 
Size approx. 15 x St x 7in. high. Strongly - 
made in perforated steel. Finished in 
grey enamel. 9/6. 
AMMETERS Moving (oil 
G.E.C. 0 -5 amps. 2in. scale. 11'9. 
1:X- G04-r. S 4IO0'f1IlNG CHOKES 
250 mA. 10H 50 ohms ... ... ... 14'9 
250 mA, 10 H 100 ohms 
150 mA, 10 H 100 ohms ... 11'9 
100 mA. 10 H 150 ohms Trop. ... 69 
50 mA. 5 -10 H 200 ohms ... ... 2'9 
L.T. type 1 amp. ... ... ... 2'9 

EX- GO4"l'. META r, Bl.O(' k 'l'AI'Iill) 
CONDENSERS 

4 mfd. 500 v.. 2'9 : 4 mfd. 750 v.. 3 9 : 4 

mfd. 1.500 v.. 49 : 4 mid. 2,000 v.. 7'9 : 6-6 
mfd. 400 v.. 5'11 : 11 -7 mfd. 500 v.. 7'9 : 

4 mfd. 400 v.. plus 2 mfd. 250 v.. I'll : 

6 mfd. 500 y., 4 9 : 15 mfd. 500 v., 5 9. 

EX -GOAT. KILT. SMOOTHERS 
.02 mfd. 8,000 v. cans. 1'11 : .25 mfd. 
4,000 v. Blocks. 4.9 .5 mfd. 2.,,00 v. 
Blocks. 3'9 : .5 mfd. 3,500 v. cans, 3 :3 : 

1.5 mfd. 4.60) y. Blocks. 5.9: .1 mid., 
plus .1 mfd. large Blocks 8,000 v.. 9'6. 

0F28 UNITS. BRAND NEW, 
('AR'1'ONED. Only 39!4. Carr. 2/6. 

EX- GlI1T. 1'11 A ISM ITT EIt -It 1:- 
('EIYERs. Type TR9D. complete with 
all valves. 47,8. carr. 5' -. 

E GGOYT. A('('UYI I'LAI'ORS 
With Non -Spill Vents. Unused and 
guaranteed 
wood carrying case 9 x 7 x 

5'9 
s.. 14'9. plus 

- carr. 
411D(:ET MAINS TIIANSFOI[MI:R. 
Manufacturers' Surplus. Primary 220 
240 v. Secs. 250 -0-250 v. 50 mA. 6.3 v. 2 a. 
Only 8!9. 

TV. l'RI :AMPIJFIEII (Plessey). 
For Fringe Areas. Brand New. Complete 
with 6F13 valve. Only 22'6. 
MINDEN 111:1.AVS. 
For 230 v. 50 c es. mains input. 419. 

R.S.F. NI ASTER INTERCO NI U. UNIT. 
with provision for up to 4 " Listen -Talk 
Back units ". individually s w i t c h e d. 
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 walnut veneered 
wood or Brown -Bakelite cabinet is in- 
cluded. Mains input is 290 -250 v. 53 c;s. 
H.T. l i n e 300 v. CHASSIS IS NOT 

ALIVE.." Ideal also for use as " Baby 
Alarm." Sound amplification 4 watts. 
Price only £5'19'8. " Listen -Palk 
Back Unit " in walnut veneer or bakelite 
cabinet can he supplied at 30'- each. Full 
descriptive leaflet Md. The Master Unit 
can be supplied assembled an .1 t cstcd for 
30'- extra. 
EX- (iOV'l'. VA1.1T:" , NI <'II 

Each Each Each 
IT4 79 6SK7Met 7/9 25Z40 9'6 
'R.5 7'9 6Q7G 9.'11 35Z4GT 10'6 
155 7'9 6SN7GT1119 AC5PenDD 
3V4 7 9 6V6G 8'9 9'9 
5Y3G 8,9 6V6GT 7;9 EF3i3 59 
5114G 10 6 6X5GT 8'9 E691 8'9 
51/40 9 6 8132 2111 EF91 63 
6F6G 7 9 807 7111 MU14 96 
6AM6 6 9 902 2'11 MS Pen 5 9 
625G 5 9 12A6 7'9 SP9 5'9 
6J7G 6'6 121(70T 10'6 SP41 1 11 
6K7G 5 11 12Q7GT 10'6 SP61 2 9 
6K8G 9 9 15D2 4'9 VUI20 2 11 

H :I,. 1:1.1 31 INAT/IR AND TRH K1.15 
('HAII(:EII KI'l'. Input 200 -250v. A.C. 
Output 13) Y. 40 mA, fully smoothed, and 

with 
rectified supply 

pcaset andacircuit, 29'8 
Price 

Or 
ready for use. 89 extra. 
SILVER MICA CONDENSERS. 5. 10, 

15. 20, 25, 30, 35, 40, 50. 100. 120, 150. 210. 
230. 300. 400, 500. 1,000 (.001 mfd.). 2,000 pfd. 
(.002 mfd.). 5s1. each ; 3'9 doz. One type. 
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TH ÑAT KI Ir \L 
August 24th to 

September 4th 

Naine 
Aerialite, Ltd. ... 

Antiference, Ltd. 

Argosy Radio - 
vision, Ltd. 

Associated Tech- 
nical Mfg., Ltd. 

Automatic Co i I 

Winder & Elec. 
Equip. Co., Ltd. 

Balcombe, Ltd., 
A. J. 

Belling & Lee, Ltd. 

Bowmaker, Ltd.... 

British Broadcast- 
ing Corporation 

Brown Bros., Ltd. 

Bulgin & Co., Ltd., 
A. F. 

Bush Radio, Ltd. 

Chald Products, 
Ltd. 

Champion E I e c. 
Corp. 

Cole, Ltd., E. K. 

Collaro, Ltd. 

Co- operative Wholesale 
Society, Ltd. 

Cosmocord, Ltd. 

Cossor, Ltd., A. C. 

Decca Record Co., 
Ltd. 

Dubitier Condenser 
Co. (1925), Ltd. 

Dynatron Radio, 
Ltd. 

E.M.I. Sales & 
Service, Ltd. 

Econasign, Ltd.... 

Edison Swan Elec. 
Co., Ltd. 

Electric A u di o 
Reproducers, Ltd. 

List of Principal Exhibitors 
in Alphabetical Order, 
with Stand Numbers 

RA Dlo sid w 
Stand 

Address No. 

Castle Wks., Stalybridge, 64 
Cheshire 

Southern Rd., Bicester 34 
Rd., Aylesbury, Bucks. 

Argosy Wks., Hertford Rd., 8 
Barking, Essex 

Vincent Wks., New !sling- 25 
ton, Manchester, 4 

Winder House, Douglas 61 
St., 

52, Tabernacle St., London, 35 
E.C.2 

Cambridge Arterial Rd., 67 
Enfield, Middx. 

Bowmaker Hse., Lans- 47 
downe, Bournemouth 

Broadcasting H s e . , 200 
London, W.I 

Browns Bldgs., Gt. Eastern 91 
St., E.C.2 

Bye Pass Rd., Barking, 99 
Essex 

Power Rd., 
W.4 

Chiswick, 86 & 
89 

184, Low Rd., Leeds, 10 26 

Champion Wks., Drove 33 
Rd., Newhaven, Sussex 

Ekco Wks., Southend -on- 22 & 
Sea, Essex 92 

Ripple Wks., Bye Pass 11 

Rd., Barking, Essex 
Exhibition Section, 99, 106 

Leman St., E.1 

700, Gt. Cambridge Rd., 44 
Enfield, Middx. 

Cossor Hse., Highbury 57 
Grove, N.5 

I -3, Brixton Rd., London, 
S.W.9 

Ducon Wks., Victoria Rd., 
North Acton, W.3 

The Firs, Castle Hill, 
Maidenhead, Berks. 

Head Office, Hayes, 
Middx. 

92, Victoria St., London, 
S. W.1 

155, Charing Cross Rd., 
W.C.2 

17, Little St. Leonards, 
Mortlake, S.W.14 

39 

83 

103 

9 & 
73 
23 

37 

49 

Name 
English Elec. Co., 

Ltd. 
Ever Ready (G.ß.), 

Ltd. 

Ferguson Radio 
Corp., Ltd. 

Ferranti, Ltd. 
Fitton, Ltd., R. N. 

(Ambassador 
Radio) 

Garrard Eng. & 
Mfg. Co., Ltd. 

General Elec. Co., 
Ltd. 

Gibbs, Ltd., Herbert 
E. 

Goodmans I n - 
dustries, Ltd. 

Gramophone Co., 
Ltd. 

Hartley Baird, Ltd. 

Hobday Bros., Ltd. 

Hunt (Capacitors), 
Ltd., A. H. 

Iliffe & Sons, Ltd. 

Invicta Radio, Ltd. 

J.B. Mfg. Co. 
(Cabinets), Ltd. 

J. Beam Aerials, 
Ltd. 

Keith Prowse & Co., 
Ltd. 

Kolster - Brandes, 
Ltd. 

McMichael Radio, 
Ltd. 

Marconiphone Co., 
Ltd. 

Masteradio, Ltd. 
Mullard, Ltd. . -. 

Multitore Solders, 
Ltd. 

Murphy Radio 
Ltd. 

Stand 
Address No. 

Marconi Hse., Strand, 85 
W.C.2 

Hercules Place, Holloway, 66 
N.7 

105, Judd St., London 14 
W.C.1 

Hollinwood, Lancs. 58 & 76 
Princess Wks., Brighouse, 41 

Yorks. 

Newcastle St., Swindon, 71 
Wilts. 

Magnet Hse., Kingsway, 68 
W.C.2 

First Ave., Montague Rd., 20 
Edmonton, N.18 

Axiom Wks., Wembley, 63 
Middx. 

Head Office, Hayes, Middx. 10 

Lancelot Rd., Wembley, 88 
Middx. 

21, Great Eastern St., 78 
E.C.2 

Bendon Valley, Garratt 90 
Lane, S.W.18 

Dorset Hse., Stamford 45 
Street, S.E.1 

Radio Wks., 79, Parkhurst 94 
Rd., Holloway, N.7 

86, Palmerston Rd., 18 
London, E.17 

Cleveland Wks., Weedon 31 
Rd., Northampton 

159, New Bond St., London, 1 

W.I 
Footscray, Sidcup, Kent 70 

190, Strand, London, 72 
W.C.2 

Head Office, Hayes, Middx. 13 

10/20, Fitzroy Place, N.W.1 62 
Century Hse., Shaftesbury 56 

Ave., W.C.2 
Multicore Wks., Maylands 100 

Ave., Hemel Hempstead, 
Herts. 

Welwyn Garden City, 40 
Herts. 
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Name 
Nera of England. 

Ltd. 
NEWNES, LTD.. 

GEORGE 

Pam Radio &T/V, 
Ltd. 

Peto Scott Elec. 
Insts., Ltd. 

Philco (Overseas), 
Ltd. 

Philips Elec., Ltd. 

Pilot Radio, Ltd. 

Plessey Co., Ltd. 

Stand 
Address No. 

Jefferies Passage. High 208 
St., Guildford 

Tower House, South- 51 
ampton St., W.C.2 

295, Regent St., London, 84 
W.1 

Addlestone Rd., Wey- 60 
bridge, Surrey 

Romford 'Rd., Chigwell, 36 
Essex 

Century Hse., Shaftesbury 96 & 
Avenue, W.C.2 97 

31/37, Park Royal Rd., 59 
N.W.10 

Vicarage Lane, Ilford. 28 
Essex 

I " PRACTICAL WIRELESS " 
& " PRACTICAL TELEVISION " 

Pye, Ltd. 

Radio Gramophone 
Dev. Co., Ltd. 

Regentone Radio 
& T /V, Ltd. 

Roberts' Radio, 
Ltd. 

Rola / Celestion, 
Ltd. 

Rudman, Darling- 
ton (Electronics), 
Ltd. 

Simon Equipment, 
Ltd. 

Sky -Masts 

Sobel) Industries, 
Ltd. 

51 

Radio Wks., Cambridge 4 & 95 

Eastern Avenue West, 93 
Mawneys, Romford, 
Essex 

Eastern Avenue West, 38 
Mawneys, Romford, 
Essex 

35/37, Creek Rd., East 102 
Molesey, Surrey 

Ferry Wks., Summer Rd., 3 
Thames Ditton, Surrey 

Wednesfield, Staffs ... 207 

48/50, George St., Port- 
man Square, W.1 

Beadon Garage, Beadon 
Road, W.6 

Langley Park, nr. Slough, 
Bucks. 

104 

30 

12 

Name 
Standard Tel. & 

Cables, Ltd., 
(BRIMAR) 

Standard Tel. & 
Cables, Ltd. 
(SenTerCel) 

Stella Radio & 
T/V Co., Ltd. 

Taylor Elec. Insts., 
Ltd. 

Telegraph Con- 
denser Co., Ltd. 

Telemechanics, Ltd. 

Telequipment, Ltd. 

Telerection, Ltd.... 

Trix Electrical, Ltd. 

Ultra Electric, Ltd. 

Val radio, Ltd. .., 

Vidor, Ltd. 

Waveforms, Ltd. 

Westinghouse 
Brake & Signal 
Co., Ltd. 

White - Ibbotson, 
Ltd. 

Whiteley Elec. 
Radio Co., Ltd. 

Wolsey Television, 
Ltd. 

Wright & Weaire, 
Ltd. 

September, 1954 

Stand 
Address No. 

Footscray, Sidcup, Kent 6 

10, Essex St., London. 
W.C.2 

Oxford Hse., 9/15, Oxford 
St., W.l 

419, Montrose - Ave., 
Slough, Bucks. 

Wales Farm Rd., North 
Acton, W.3 

3, Newman Yard, Newman 
St., W.1 

1319A. High Rd., Whet- 
stone, N.20 

Antenna Wks., St. Pauls, 
Cheltenham 

1/5, Maple Place, Totten- 
ham Court Rd., W.I 

82 

55 

54 

101 

81 

80 

5 

65 

Ultra Works, Western Ave., 69 
Acton, W.3 

New Chapel St., Feltham, 
Middx. 

West St., Erith, Kent 

Radar Wks., Truro Rd., 
N.22 

82, York Way, King's 
Cross, N.1 

52A, Goldhawk Rd., Shep- 
herd's Bush, W.12 

109, Kingsway, London, 
W.C.2 

43/5, Knight's Hill, West 
Norwood, S.E.27 

131, Sloane St., London, 
S.W. l 

NEWS FROM THE CLUBS 
(Continued from page 538.) 

SOUTH MANCHESTER RADIO CLUB 
Hon. Sec.: M. Barnsley, 17, Cross Street, Bradford, Manchester, 

11. 

OUR future programme of lectures is as follows : August 
13th, Simple Oscilloscopes. F. Cooknell, G3IPN 

August 27th, The Construction of Amateur Radio Equipment. 
G. A. Fisher ; September 10th, Design of Mains Transformers 
and Chokes. N. Ashton, G3DQU. 

BRADFORD AMATEUR RADIO SOCIETY 
Hon. Sec.: F. J. Davies, 39, Pullan Avenue, Bradford, 2. 

ALTHOUGH 
the holiday season has arrived, we are still 

continuing our meetings, the next two being on August 17th 
and September 14th. After these dates meetings will be held 
fortnightly. 

One or two readers have written asking if we cater for beginners. 
We should like to assure the less-experienced enthusiasts in the 
district that we shall welcome them at Cambridge House, Bradford, 
and will do all we can to help them 

READING RADIO SOCIETY 
Hon. Sec.: L. A. Hensford (G2BHS), 30, Boston Avenue, 

Reading, Berks. 

AT the meeting on June 26th, a general discussion developed 
into a practical demonstration of fault- finding in a valve 

voltage regulated A.C. mains power pack. On June 29th, a party 
was conducted over the B.E.A.'s generating station at Earley. 

29 

87 

75 

2 

98 

105 

16 

74 

Meetings for August have been cancelled but the September 
programme Includes, on September I 1th ,a talk by Mr. F. A. 
Ruddle. entitled " Alignment of Radio Receivers," and. on 
September 25th, a lecture entitled, " Old and New Radio - 
From Crystal to Valve and Back Again." 

WARRINGTON AND DISTRICT RADIO SOCIETY G3CKR 
Hon. Sec. : G. H., Flood, 32, Capesthorne Road, Orford, 

Warrington. 

MEMBERS and their families joined in the Annual Social 
. Outing at Trentham Gardens. 

Lecturettes for Beginners provided a popular evening, when 
old timers found a host of questions awaiting them. 

A S.W.L. in the Club obtained first place in the Association of 
North Western Radio Societies' Receiving Contest, and was 
presented with a certificate at the Societies' last meeting. 

The P.O.P.S. Club will shortly hold a meeting in the district 
and our members are hoping to attend. 

Future events : Aug. 3, " Mystery Evening " ; Aug. 15, " Shack 
Visit "- G2FCV, G.S. Leigh ; Aug. 17, Business and Any 
Questions ; Aug. 29, Region 1 Field Day. Site : "Davyhulme 
Cottage." Dark Lane, Higher Whitley, Cheshire ; Sept. 7, 
" Radio Control for Model Aircraft." Meetings are held at 
7.30 p.m. at the " King's Head Hotel," Winwick Street. 

A NEW HANDBOOK 
" PRACTICAL TELEVISION CIRCUITS " 

By F. J. Camm 
288 pages, 156 illustrations, 15s., by post ISs. 6d. 

From George Newnes, Ltd.,.Tower House, Southampton 
Street, Strand, W.C.2. 
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QUALITY PRODUCTS 

RECORD CHANGERS 

" 54 " HIGH FIDELITY CHANGER 

COLLARO'S latest complete mixing unit for 7in., 
IO3in. and 12ín. records. Suitable for A.C. voltages 
100/125 and 200/250 and available for A.C. /D.C. 
supplie:. 

RC531 NON- MIXING CHANGER 

for single speed operation at 78 r.p.m. with 10in. 
and 12ín. records. Also 3RC531. 3 -speed version 
for operation at 334, 45 and 78 r.o.m. with 7M., 
loin. and 12ín. records. Model "54" 

RC532 MIXING -(VERSION of Model RC53I for single -speed operation at 78 r.p.m. with 10in. and 

12ín. records intermixed in any order. Also 3RC532. 3 -speed version, for operation at 33 }, 45 or 78 

r.p.m. with 7in. records, or 10in. and 12in. records intermixed in ary order. 

3 -SPEED TRANSCRIPTION UNITS 
MODEL 2000 

Comprises Transcription Motor and 
Turntable complete with 3 -speed gear 
and switch mounted on banjo type 
emit plate. 

MODEL 2010 
Same specification as Model 2000, but 
nounted on rectangular unit plate and 
nquipped with a studio " P " High 
r idelity pick -up head. 

Absolutely uniform speed ; reproduction free from rumble and frequency modulation. 
Available for A.C. voltages 100/125 and 200/250. Finished in cream scratchproof enamel. 

Also available for A.C. /D.C. supply. 

See them at the Radio Exhibition Earls Court, London, Aug. 25th -Sept. Sth. Stand No. II and 
Demonstration Room No. D26. 

COLLARO LIMITED, 
RIPPLE WORKS, BY -PASS ROAD, BARKING, ESSEX. 
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COMMUNICATION 

RECEIVERS IN STOCK 

AT WEBB'S 
EDDYSTONE 740.' Cash price £42/115/- 
or deposit £14/5,'- and 12 payments of 
£2/12/3. 
EDDYSTONE ' 750.' Cash price £68/ -/- 
or deposit £2213,14 and 12 payments of 
£4/3/1. 
EDDYSTONE ' 840.' Cash price £451-/ - 
or deposit £I5' ;!- and 12 payments of 
£2'15' -. 

AMPLIFIERS IN STOCK 

AT WEBB'S 
LEAK "TL /10," the new competitively 
priced amplifier by world famous maker, 
complete with pre -amplifier £28/7/ -. or 
deposit £9/9/- and 12 payments of £1/14/8. 
ROGERS " MARK 11 " offers high - 
fidelity at a reasonable price, complete with 
new pre -amplifier and all latest refine- 
ments, £23/ -/ -, or deposit £7/13/4 and 12 
payments of £118/I. 

PICK -UPS IN STOCK 

AT WEBB'S 
COLLARD " STUDIO " the new turn- 
over crystal, 78 and L.P., for low cost 
high -grade reproduction. Webb's have 
models " O " and " P " in stock and can 
advise the best type for your purpose. 
Price £3 /14/8. 
COLLARD " AC3/544" three -speed gram. 
unit complete with "STUDIO " pick -up, 
£10/6/1. 

IMPROVE YOUR REPRODUCTION 

by using a WEBB'S "CROSS -OVER 
UNIT" to feed separate bass and treble 
loudspeakers. 

Type " A " Cross -Over 2,000 cycles £2/8/- 
Type 'B" Cross -Over 1,000 cycles £2/12/6. 
Type "C" Cross -Over 1,500 cycles £,!13/6. 

All POST ENQUIRIES 

AND ORDERS RECEIVE 

OUR "SAME DAY" SERVICE i 
14, COHO ST., OXFORD ST., 

LONDON, W.1 
Tel.: GERrard 2089 

SHOP HOURS 
9 a.m. - 5.30 p.m. Sais, 9 a.m. - 1 p.m 

PRACTICAL WIRELESS 

A.1 
., UNtQE r 

9 
tEe .t. 

ó " F` 

Mr. De 
2 Ho/A, nY of YWOOd 

reom á meds 
is 11Ii11e 

September, 1954 

W 

pr. 
"Mr. Camm was right " 

Remarks like these are received by 'very post. You, too. will feel the 
-ame way about the famous 

RODING 
" HOME CONSTRUCTOR'S 

HANDBOOK" 
Send, to -day, the modest sum of 
2 / /6d.t and obtain the best value for 
money the radio enthusiast can get! 
Printed on the finest glossy art 
paper it contains large blueprint, 
circuits, parts lists and technical 
descriptions enabling YOU to build 
any or all of the following 
high -class equipment. 
* * *3 -VALVE 3 -BAND SUPER- 

HET. FEEDER UNIT. 
* * *4 -VALVE 3 -BAND SUPER- 

HET. " NORM. 1 HI -FI 
GRAM." FEEDER UNIT. 

* * *4 -VALVE 3 -BAND A.C. 
SUPERHET. (" COR0:0s1T. ") 

* * *3 -VALVE 3 -BAND A.C. 
SUPERHET. RECEIVER. 

* * *5 -VALVE 3 -BAND A.C. D.C. 
SUPERHET, RECEIVER. 

* * *6 -VALVE 3 -BAND A.C. 
SUPERHET. RECEIVER. 

* * *G -VALVE 3 -BAND A.C. D.C. 
SUPERHET. RECEIVER. 

* * *3 -VALVE 2 -BAND T.R.F. 
SUPER QUALITY FEEDER 
AND TONE UNIT. 

** *FEEDER AMPLIFIER AND 
POWER PACK. 

** *MAGIC EYE TUNING INDI- 
CATOR UNIT. 

** *SIGNAL TRACER A.C. 
* * *5 -WATT QUALITY AMPLI- 

FIER A.C. WITH NFB. 
* * *10 - WATT PUSH - PULL 

QUALITY AMP.. A.C. WITH 
NFB. 

** *SIGNAL GENERATOR, A.C. 
ETC., ETC. 

also 
Set Building and Servicing Hints. 
Facts and Formulae. Resistance 
Colour Code. Symbols. etc.. etc., 
And our current Catalogue. 
Not only can we supply FREE 
FULL SIZE working drawings 
(see Handbook for full details,, but 
nothing is left to chance. All parts 
supplied by us are fully identified. 
and our tuning units are completely 
pre -aligned. 

YOU REQUIRE NO TEST GEAR ! 

'Mr. F. J. CAMM uses our R.L. 
TUNING UNITS -Why Don't You 

'In the AC4 CORONET. A.C.' 
D.C. CORONET, and BATTERY 
CORONET. All parts always in 
stock -send stamp for the list 

you want. 

talso obtainable at badins book- 
sellers and component stockists. 

ROVING LABORATORIES 
(DEPT. P9), 

BOURNEMOUTH AIRPORT, 
CHRISTCHURCH, HANTS. 

CO31MUNICATID7 S 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 mcls. 
7.5 -3.0 me /s, 1,500 -600 kc /s, 500-200 kcls, 
200-75 Ice's, and is easily and simply adapted 
for norma' mains use, full details bein^_ 
supplied. Aerial tested before despatch 
these are IN EXCELLENT CONDITION 
IN MAKERS ORIGINAL TRANSIT 
CASES. ONLY £911918. 

A few partly dismantled receivers are 
available FOR CALLERS ONLY. Ideal as 
a source of spare parts. ONLY 30.'- each. 

A factory made Power Pack, Output Stage 
and Speaker. contained in a black crackled 
cabinet to match the receiver. can be 
supplied at ONLY £5 /10'0. Operates 
receiver immediately. 

DEDUCT 10'- IF PURCHASING RECEIVER 
R: POWER PACK TOGETHER. 
Please add carriage costs of 10.'6 for Receiver 
and 5'- for Power Pack. 

100 MICRO MPS METERS. 2tin. Cir- 
cular Flush Mounting. Widely calibrated 
scale of 15 divisions marked "Yards," which 
can be re- written to suit requirements. 
These movements are almost unobtainable 
to -day and being BRAND NEW IN 
MAKERS CARTONS are a snip. ONLY 42 6. 

Tit ANSFORYIERS.- Manufactured to 
our specifications and fully guaranteed 
Normal Primaries. 425 -0-425 v. 250 m:a., 
4.3 v. 4 a., 6.3 v. 4 a., 5 v. 3 a. ONLY 50f- ; 
350 v.-0-350 v. 160 m.a. 6.3 v. 6 a.. 6.3 v. 3 a.. 
5 v. 3 a. ONLY 42/6: 250 v. 0 -250 v. 100 m.a.. 
6.3 v. 6 a.. 5 v. 3 a. ONLY 3218. 350 v. -0- 
350 v. 150 m.a., 6.3 v. 5 a., 0-4-5 V. 3 a. ONLY 
32)6. The above are fully shrouded upright 
mounting. 5.5 kV. E.H.T. with 2 windings 
of 2 v. 1 a., ONLY 72/6 ; 7 kV E.H.T.. with 

4 V. 1 a.. ONLY 82/6. PLEASE ADD 2'- 
POSTAGE FOR EACH TRANSFORMER. 

500 1«'s CRYSTALS.- Standard 2 pin 
mountin ., Ex -new equipment and perfect. 
ONLY 15 - (postage etc., 1; -) 

6 VOIT VIBRATOR PACKS.-Made by 
H.R.O. of America. Output 165 v. 80 ma.. 
6.3 v. 3 a. Contains 6X5 rectifier and full 
smoothing. Self contained in black 
crackled cabinet size 7fn. x 7j in. x bin. 
ONLY 29'6 (postage. etc.. 2' -). 

AMERICAN ROTARY TRANSFORM - 
ERS. -12 v. D.C. input, output 255 v. 65 ma. 
Useful for car radio, or running electric 
shaver from cat battery, etc. ONLY 228. 

VACUUM PUMPS. -These are ex- R.A.F. 
rotary vane type, and are ideal for handy- 
men and model makers, etc. New and 
Unused. ONLY 2216 (postage, etc., 2! -). 

LNDICATOR UNITS. TYPE 6. -Contain 
VCR97 Tube with mu -metal screen, 4 valves: 
EF50 and 2 of EB34. NEW CONDITION. 
ONLY 59'6 (carriage. etc.. 7;6i. 

METERS 
F.S.U. SIZE AND TYPE PRICE 
1 m.a. D:C. 2!ín. Flush square 15'- 
1 D.C. 2i in. Flush circular 22'6 
1 ,. D.C. 21in. Desk type 25!- 

D.C. 2in. Flush square 7/6 
100 

., 
D.C. 2'd n. Flush circular 1216 

150 D.C. 21n.. Flush square 7/6 
500 ., D.C. 2 } in. Flush circular 12'6 
500 thermo 21n. Flush square 51- 
500 .. thermo tin. Prof. circular 51- 
20 amps D.C. tin. Proj. circular 7/6 
40 amps D.C. lin. Prof. circular 7/6 
30-0-30 amp D.C. Car type moving Iron 5'- 
15 volts A.C. 2lin. Flush, cire., mov. iron 8'6 
All meters Brand New in Maker's Cartons 

Amounts giren for carriage refer lo inland only. 

U.E.I. CORPORATION, 
138, Gray's Inn Road, London, W.0.1 

(Phone : 'l'Eltminus 79371 

(Open until 1 p.m. Saturdays. We are 2 
wins. troni High Holborn (Chancery 
Lane Station) and 5 mitts. by bus from 
King's Cross.) 
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alitolk($14 
DESIGNING P.A. GRID AND ANODE TUNED CIRCUITS 

By O. J. Russell, B.Sc.(Hons,), A.Inst.P. (G3BHJ) 

THE design of a P.A. anode circuit offers some 
interesting problems. It is desired to transfer 

as much R.F. energy as possible to the load 
circuit. By load circuit may be meant an actual 
physical resistance load, or the fictitious " radiation 
resistance " of an aerial system that is radiating, or, 
of course, the effective load impedance presented by 
a feeder line leading to an aerial. However, if we 
load the P.A. tuned circuit too heavily, the Q is 
reduced to such an extent that tuning becomes very 
flat. In fact it is readily noted that the " dip " 
position of an unloaded P.A. stage is very sharp and 
critical compared with the flat tuning noticed when the 
P.A. is fully loaded. In fact the flatter the tuning - 
that is, the lower the loaded " Q " of the tank circuit - 
the more of the generated R.F. is transferred to the 
load. It should be noted that the " low Q " refers 
only to the loaded condition. In the unloaded 
condition, the tank circuit Q must be as high as 
possible. A poor efficiency tank circuit in the 
absence of a resistance load means that the circuit 
is " loaded with its own losses." Such a condition 
means that generated R.F. is merely 
wasted in heating up the tank circuit. 

For high output efficiency, there- 
fore, the tank circuit must be built 
with low loss components, so that /o 
the unloaded Q is as high as 
possible. The greatest output of 
R.F. into the load is obtained when 
the loaded Q is as low as possible. 
Loading the Q down to zero would 
in fact result in 100 per cent. 
energy transfer, but this is not 
possible for several reasons. There 
would, of course, be no tuning 
point on the tank circuit, but 
worst of all the harmonic fre- 
quencies would not be attenuated. 
To attenuate harmonics a reason- 
able value of working Q is 
necessary, and with TVI problems 
it is essential to have a value of Q 
sufficient to attenuate harmonics. 
A value of Q of the order of 12 is 
recommended as the operating or 
" loaded " value of the P.A. tuned 
circuit. However, in commercial 
practice it is not. uncommon to 
find operating Q values of 5 or 
so employed. 

Incidentally, with an operating Q 

/5 

of around 12, at least 90 per cent. 
of the R.F. generated in the P.A. 
valve will be transferred to the 
load circuit. It should be noted 
that the missing 10 per cent. 
of R.F. energy is dissipated in 
the tank circuit, not at the 

9 
8 

7 
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5 

40 
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20 

.5 
1-0 1.5 2.0 3.0 4 5 6 7 8 9 /O %S 

Anode V% 
Anode Mi//iamps. 

P.A. anode. Thus a 150 watt P.A. stage generating 
100 watts of R.F. will dissipate some 10 watts of 
R.F. in the anode tank circuit. Thus we have 50 
watts dissipated at the valve anode, 90 watts radiated 
and 10 watts dissipated in warming up the tank 
circuit. While this 10 watts is not likely to cause 
any alarm, excessive heat may be a clear sign of undue 
losses in the tank circuit due to faulty design. A 
further point is that at V.H.F., where High Q tank 
circuits are difficult to construct, and where effective 
loading may be difficult, the tank circuit may dissipate 
some 30 per cent. of the total R.F. even with a well - 
designed transmitter. In many cases up to sonic 
50 per cent. of the available R.F. may be wasted 
in heating the tank circuit. This is graphically 
illustrated by the writer's experience of 420 Mc /s 
operation, where the tank circuit may absorb con- 
siderable power. It is usually assumed by " experts " 
that if the power is not available in a coupled lamp 
load, it is " dissipated at the valve anode." This 
leads to a state where the P.A. stage may be badly 
under -run, as the actual power loss is in the tank 

hi. 
MI OM 

IIILI MI 
ME Cur vA L 

MIIIN 111. =NSW EIMI 
20 

Fig. 1. Design chart used in conjunction with Figs. 2 and 3, so 
that the required capacity can be read off. 
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554 PRACTICAL 

circuit. On an anode dissipation basis the valve 
may be capable of dissipating much more power. 
However, as any 420 Mc /s worker will agree, it is 
usually not easy to improve tank circuit efficiency 
so as to obtainmore R.F. output ! Also at V.H.F. 
the leads and seals of the valve, may prevent more 
input power rather than the factor of anode 
dissipation. 

Operating " Q " 
However, these points all have their relevance to 

normal short -wave working. Unless the correct 
operating Q is chosen, harmonics may be accentuated, 
and anode modulation may not be easy, as well as 
low R.F. power output. As anode dissipation may 
also be affected, it is clear that each P.A. circuit for 
each operating band must be designed to give 
reasonably correct operating conditions. Fortunately 
this can be done with very little trouble by using the 
design chart of Fig. 1. The curve gives the required 
information in terms of the tank tuning capacity in 
" picofarads per metre " of the operating wave- 

WIRELESS September, 1954 

coil used with this calculated value of capacity 
should be adjusted so that resonance at the required 
operating frequency is obtained with just about 
the calculated value of tuning capacitance. It will 
be seen that, for 80 -metre and 40 -metre operation 
particularly, the tank tuning capacity required 
is rather higher than values found in some amateur 
installation. However, the values given by the chart 
will be found to give improved harmonic rejection 
and, in fact, in some cases have been found to give 
appreciably better power transfer. This is not 
surprising, as the design values actually cater for 
optimum matching, harmonic rejection and anode 
modulation behaviour. Moreover, it will be found 
that almost every valve available for V.H.F. work 
has too high a self capacity to enable optimum 2- 
metre tank circuits to be built, while almost no 
valve exists with a low enough self capacity for 
optimum tank circuit design for 420 Mc /s working. 
At 2 metres and 420 Mc /s, therefore, the use of a 
variable tank capacitor is an unnecessary luxury, 
as adjustable lines for inductance variation with no 

added tuning capacity will 
usually give the closest 
approach to optimum tank 
circuit conditions. 

There are several further 
points. The three curves 
A, B and C refer to the types 
of anode circuit employed. 
These are shown in Fig. 2. 
Note, however, that it is the 
current drawn by the stage 
as a whole that is considered. 
It makes no difference in the 
" double ended " circuit of 
Fig. 2 whether two valves are 
used in a push -pull arrange- 
ment or whether one valve 
is used with the tank circuit 
in a split neutralising 
arrangement. Provided the 
same current is drawn at 
the same voltage the same 

values will be required. 

Use curve .4 Use curve B Use curve C 

Fig. 2. -The appropriate curve in Fig. 1 to use is shown against the type of 
anode circuit used. 

length. Thus, for 40 -metre operation, the chart 
figure is multiplied by 40 to give the actual effective 
value of tank tuning capacity required. The capacity, 
of course, should include an allowance for the valve 
and other stray capacities. Thus, using an 807 valve 
allow at least 15 pF due to the valve and strays. 
To take an example, a single -ended 807 stage running 
at 100 mA at 500 volts gives an " anode volts by 
anode mA " figure of 5. From curve A we see that 
this requires a tank capacity of 2.5 pF per metre. 
Thus, 40 -metre operation requires a total tank capacity 
of 100 pF. However, as we assume that 15 pF of 
strays and valve capacity are already present, then 
the actual tuning capacitor should be set to a value 
of 85 pF. 

In practice the actual capacity value of the usual 
semi- circular vaned " straight -line capacity " tank 
tuning condensers may be estimated from the degree 
of mesh of the vanes. Thus, half mesh indicates-a half 
capacity and so on. Moreover, if necessary, a little 
more capacity than indicated may be used. This will 
slightly reduce power transfer, but will improve 
harmonic attenuation. Up to twice the given capacities 
may be used, but one should not use appreciably 
less capacity than given by the charts. The tank 

tank condenser 

Parallel and Push -pull 
Incidentally, in the single -ended stage, if two valves 

are used in parallel, this again does not make any 
difference provided the same current is drawn at the 
same voltage. However, if two valves are used instead 
of one this usually will double the current as com- 
pared with a single valve, so that the tank circuit may 
need redesigning for the increased current drawn. 
However, in designing a single -ended stage the only 
condition is the amount of current drawn at a given 
anode voltage. It is quite immaterial if this is obtained 
by using one valve or several in parallel as far as the 
required value of tank circuit capacity is concerned. 
In view of the obsession in some quarters with very 
" low C " tank circuits, even at 80 metres, it will be 
seen why using a second valve paralleled often makes 
little difference. The remedy is to redesign the tank 
circuit using a sizeable amount of capacity as indi- 
cated by the chart. Thus, two 807s in parallel drawing 
a total of 200 mA at 500 volts will require in a single - 
ended circuit (curve A) a total tuning capacity of 
400 pF for 80 -metre operation. This is the optimum 
capacity. However, if used in a push -pull circuit 
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Volume Controls 80 1'i$LE COAX 
Midget lidIswan tps. 
Long spindles. Guaran- 
teed 1 year. 
No. Sw. S.P. Sw. 

31- 91 - 
D.P. Sw. 

419 
ALL VALUES.- 10,000 
ohms to 2 Megohms 

PRACTICAL WIRELESS 555 

Ol'ANDARD }in. dtam. 
Polythene insulated. 

GRADE "A" ONLY 
Not Ex -0ovt. 

$d. yd. 
COAX- PLUGS. 132 each. 

SOCKETS, il- each. 
LINE CONNECTOR. 1/2. 
OUTLET BOXES, 4/8. 

BALANCED TWIN FEEDER per yd. 6d. 1L 80 
TWIN SCREENED FEEDER per yd. 11- J ohms 
50 OHM COAX CABLES, 8d. per yd. }in. dia. 
TRIMMERS. Ceramic, ::n, 70 pf. 9d. 100 pt. 
]511 pf. 113 ; 250 pf.. 1,6 ; 600 pl., 1 /9. 
RESISTORS. -All values: 10 ohms to 10 meg., 
} w. 4d.; 4 w. Od, ; 1 w. 8d.: 2 w. 1!- ; 'High 
Stability, t w. 1 ",,, 2, -. Preferred values only 
WIRE -WOUND RESISTORS. -Rest Make, Miele- 
tore Ceramic Type -5 w., 15 ohtn to 4 K., 1/9 ;. 
10 w., 20 ohm to 6 K., 2/3 ; 15 w :30 ohm to 10 
K., 2/9; 5 w. Vitreous, 12 K. to 25 K.. 3/ , 
WIRE -WOUND POTS. 3 WATT. FAMOUS MAKE 
Pre-Set Min. TV. Type. Standard Size Pots, 21m. 
Knurled Slotted Knob. Spindle. High tirade. 
All values 25 ohms to 30 All Values. 100 ohms to 
K., 3/- ea. 50 K., 4/ -. S0 K., 5/8 ; 100 K.. 6 /8. 
Ditto Carbon Track W/W EXT. SPEAKER 
10K to 2 Meg., 3/ -. CONTROL 10!1, 3. -. 
0/F TRANSFORMERS. -Small Tapped pentode, 3/9. 
Heavy doh- 70 ma., 4 /8. Ditto, tapped, 419. 
L.F.CHOKES 10 h. 65 ma.. 5/ - 20,/2:5 h. 100/130 
ma., 12/8. 5 h. 250 ma., 15/ -. 15 h. 100 act., 10/6. 
LYNX, 311. 2511 ma., 13/6. SIMPLEX, 11h. 150 ma., 
10/6. MAINS TRANS. -Mu,le in our own workshops 
to high grade specification. Fully inter -leaved and 
impregnated. Tapped prim. 200 v./ 250 v., Heater 
Tram. 0.:3 v., 14 atop., 739 ; ditto 1:3 0., 3 amp.. 
10/6; ditto, 1.2 v., .75 amp., 7/6. 351141 -350, 
80 ma., 1:3 v., 4 a., ñ v. 2 a., ditto 300 -0 -300, ditto 
250- 0.350, 21/ -. AMPLIFIER TRANS. 250 v. 50 ma. 
} wave, 6.3 v 2 a. Fully Shrouded, 17/6. View - 
master, Auto Type, 35/ -. Teleking, 301 -. Lynx. 
20/ -. Coronet. 30,1 -. Simplex, 35/ -. Rewinds and 
Specials to requirements. 
SOUNDMASTER SPECIALS. -Mains Trans., 35/ -. 
L.F. Choke, 1018. 1)/P Trans., 5/6. Envelope, 6/6. 
Specified Wafer Switches, 22/6 per set of 3. 
GOODMANS.- Latest Wide Angle Duomag type, 
Focus Unit. Vernier Fnens and adjustable Picture 
Shift, 35/ -- ELAC.- O.R.T. Ion Traps, 2/8. 

TAPE RECORDING BARGAINS 
LIGHTWEIGHT XTAL HAND MIKES. 
Chrome Onieh- Quality and sensitivity for 
only 25/ -. 
ELECTRODYNAMIC MIKE INSERT.- U.S.A. 
make, precision engineered. Size only l i n. .f iam. 
by tin. Bargain Price 3/9. Matching Trans. 319. 

WOODEN WALNUT CABINET. -32ía x Si,,. x Sin. 
Tar or superhet, comp. putt/the/1 chassis, dial, 
(tack- plate. drive, pointer, etc., 28/6, plus post 2/ - 
TYANA. -Midget Soldering Iron. 200/320 v. or 
2311/250 v., 14/11. TYANA TRIPLE THREE. - 
Complete with drtaehable bench )tand, 19/6. 
NEW SOLON MIDGET LEON. -33 w., 19/8. IDEAL 
FOR RADIO CONSTRUCTORS. 
C.S.T. HEATER ISOLATION TRANSFORMER. - 
Low leakage winding with 25s/, 

6sc. 
boost. Ratio 

1 : 1.2.5, 2 v., 10 /8 : 4 v., 10/6 ; .3v.. 10/6 ; 12 v., 
10 /8. MAINS PRIMARIES and Specials to Order. 
MIKE TRANSF.- ExCovt. Ratio S0: I, 3/9 ea. 
V'HOLDERS. -Paz. Int. Oet., 4d. : EFSO, 
L'A50. 8d. ; 1112A CRT, 113. Moulded , let. Oct., 
Od. ; B70, 9d. ; with Ravening can, 1,11 ; BSA, 
1380. BrA, 11 -; VCR97, r 2/8 Ceramic : E150, 
1170. 1 / -. ENG. and AMER. 5, 7 and 9 -pin, etc., 1 / -. 
TAG STRIPS. -2- or :3 -way, 2d. ; 4- or 5 -way, 3d.: 
6 -way. 4d. ; 9- or 10 -way, Od., etc. 
T /V. PRE -AMP.- Channel 1. Easily modified for 
other Channels or Converter use. Midget Chassis, 
45 x 21 x 15. Complete with 1iF42 valve, coax. 
lead and plug. Ready for use. Brand New Mirs. 
Surplus. Listed :I 15s. Special Clearance Price, 
27/6: p. & p.. 116. 
TOGGLE SWITCHES EX- GOVT. -" On -Off," 9d. 
Ervin M'cnre solder 110/40. 16 g. or 18 0., 5/6 h lb., 
46. yd. T.C. wire, 18 to 2' s.w.g.. per y,1., 2d. PVC 
Connecting wire, 10 colours, Single or Stranded, 
2d. yd. 2 K..5w. H.D. w/w Pots, 4.8, 10 f, K., 
Cnivern w/w Pot, lie. spindle, 3,8. SCREENED 
GRID CAPS .Oct., or Magda, 6d. ea. BULGIN 
HIGH VOLTAGE VALVE CAPS, 1.0cí.. 1 / -. 
FUSES. -t }in. all values to ma. to 10 a., Od, 
ALADDIN FORMERS and cores, } i n., 8d.: gin.. 10d. 
SLOW MOTION DRIVES.- Epicyclic ratio 4 : 1, 2/3. 
INT. OCTAL CABLE PLUG 01 -pin), with cover, 1/3. 
200.250 Volt SELECTOR SOCKET (tin, x Hind with 
l'btg, 1/ -, PILOT LAMPS. -33.3 v .3a.. Bd. 
SPEAKER FRET.- 14kpanded an,elise,l metal, 14in. 
by 9in., 3 /-. EXT.L.S.- Switched Socket, on -o' and 
parallel ewit.'himg, nomnplete with plug. 2/ -- 
COPPER PLATED AERIAL RODS. }in. a 1210. 
push fitting, 2/8 dog., P. k p. 9d. 
MAINS LEAD. -3 yds. Twin Twisted Maroon Flex. 
Top Quality 71/0076 fore, 1 / -. 2 yd. Non -kink 
Appliance Leads. Suitable irons, etc., braided ends, 
Bargain 1/3. 

ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 111 m. -50 In. I,A1'EST Mt'1.1ARIl 
M.W. 200 m. -5511 m. ECH42, 15F41. 
L.W. 800 m. -2,000 m. EBC4I, E1,41, 1/240. 

Brand New and Guaranteed, with 10in. P.M. 
Speaker A.C. 2011/350 v. Four position Wave- 
change Switch. Short -Medium- Long -'.;rant. Slow 
Motion Tuning. Speaker and Pick -up connection~. 
High Q iron -dust cored coils, 405 Ice's I.F. latest 
circuit technique delayed. A.V.C. and Negative 
feedback. Output 4,)) watts. :3 ,hue output trans- 
former 00 chassis. Chassis size 131 x 53 x 21i0. 
(ilase Dial -loin. x 4.Imn., horizontal or vertiv,,l type 
available, lit by 2 Pilot Lamps. Colour Black Sta- 
tion armies, L.W. 1ieeen, M.W. lied, S.W. White. 
Four Knobs supplied. Walnut or Ivory to choies, 
aligned and calibrated. Chassis isolated from in:tins. 
PRICE, 210 /15 /0. Carriage and Insurance, 4/6. 
(Without 10in. Speaker, 29,15/0. Carr. & Ins.. 416.1 

BARGAIN OFFERS 
RECOMMENDED FOR ABOVE CHASSIS 

GREAT REDUCTIONS 
Brand new Plessey 3 -speed Autochauger Mixer 
Unit for 7, 10 and 12ín. Records. Twin Hi -Fi 
Xtal Head with Duopoint sapphire stylus. 
Plays 4,000 records. Sprung mounting. Superb 
Quality. Bargain Price, 9) gas. post tree. 

Radio -gram. Cabinets, superb Walnut finish. 
Size 30in. x 29in. x 15in. Litt -up lid. Iet. 
Record Storage space. Facia cut out for above 
Radio Chassis. Soundly constructed. Complete 
with Back, Speaker Baffle and Fret. Bargain 
£9 19s. 8d. Callers only, please. 

NEW ALL 
BOXED VALVES GUARANTEED 
IA5 5/8.6d i 716 13KS 1018 EFSO Equip 
R5 8,'- 627 8/8 12A118 10/8 5.8 
S5 8/-I'3K6 7/61 12BA6 9/6 British 17;6 

lyanma Sl 8¡JOK7 B18,1!47 3016gSvod 10'8 
R5 81-16KS 9/-1128117 5/8 EF91 9;- 

354 9/-:WII-'') y/_:;SLIi 10/6EF311 96 
'3V4 8/-'.1'cn;'i J 3.,/,4 10/8 EL31 9'8 
du6 2/8EF:90 10'8024 8/67C6 96 
. U4 10;816L0 1018 9/8 EYSl 128 
424 9/- 61'25 15. t/117 30/6 EYOI 8 6 
17X4 7;8OQ7 9 61;'7.:f2 15/-HVR2a 7.8 
AC7 2/8 05A7 88 I 'VO 3/6 MS/PEN 8 8 
IAtli 781'88I17 8-6 I1K9t 8/- I'Y811 11 6 
I AMO 9/-I6SK7 8:6 UF9l 9/- PY81 11;6 
61T4 10188SL7 9: D:VI'91 S/- PY82 1016 
6&9 7'8165N7 11 -- 1/1212 9/- PENIS 8;6 

BA6 8181i115(Y6318/- I0L94 8/-SP6I 8'8 
' BEO 10:816V6 9i- Ii1148 416 1722 9.13 

BW,i 10/8 0X5 r/-/ 1;9.50 2/- 1735 12B 
1C4 7/8''3.4K3 10/8&.6 .Vla 7/6Vl'2:3 7'8 
6C6 718'787 9/61 034 2/6VH118 8-8 
' 06 7/8 91/2 5:6 F BM 7/6 MU 14 91 
UFO 9/8 12A6 718 F I3C:13 9/6 ECL90 12:6 
'Fl_' 9/- 12AX7 10/6r1'.dl 7/6 251.6 10 8 

, Gal 88, 12AT7 10/8' EF3 i 7/8 25'Z6 10 8 
611651 3/6 12K7 10l8EF".39 9/- 2324 10,8 
Huge Stock R.V.A. Vnlvrs at 1951 lov tax prices. 
SPECIAL PRICE PER SET 

LT4, 1S3 and .184 or 3V4 .. ... 301- 
;RS, 6K7, 13Q7, IiVi, 5'/,4 0X3 ... 37/6 

SUB MINIATURE VALVES 
WIRE ENDS 

* R.F. I'. 111.. 0, 35 v. Fail. 
L.F. Peut. 123 v. Fil. 

Brand new. Ex Deaf Aid Apparatus, by 
Mollard and Diva.. 'Types : - * I)FKS * XP31'111 all sat * Drill * X FN20 7/V each 

1)L'11í X1'I'll V 
DL72 XFV:II poet free 

CRYSTAL DIODE. -', try sensitive. (I.FLC., 3/8 
H.R. PHONES. -IHi -grade Amer.), 15/8 pr. S. G. 
BROWN'S, 4.11110 chins. 156 pr. 

T.R.S. RADIO COMPONENT 
SPECIALISTS 

THO 1885. Ruses 13:1 or fon pans door. 
307, WHITEHORSE ROAD, 

S4 uT ßD4 WEST CROYDON 
P. end P., lid. el orders Post fr.. Lists 3,1. 
ALL 31AISS l'RANö4-1 / erba postage. 

CONDENSERS. -Sew Stock .001 mfd. 6 kV, 
T.C.C., 5/6. Ditto, 12.5 kV., 9/6 2 pf. to 500 pr. 
Mica, Od. ; .molI, Mica or Tub. T.C.C. 500 v., .01 
Sprague 5110 v...02 N.O.P. 500 v. ,l mfd. 350 ". 
Micamould Tub., 9d.; Bunts Moldseal 500 v. 
.0115. All mfd., 9d. ; .05 mfd. and .1 mfd., 1 1-, 

mfd., 1/6 ; Tubular .5 mfd., 330 v. 1/9. 
SILVER MICA CONDENSERS.-10%. 
s pf. to 500 pt., 1 / -. 1300 pf. W 3,000 pf., 1/3. 
DITTO I' /, Irx rta:k). 
1.5 pf. to 51111 p1., 119. 515 pf. to 1,000 pt., 21-. 

ELECTROLYTICS ALL 
Tubular Wire emis 
8+ 15/5011 v. n,d,ilier 5/8 
16 + 113/500 v. Au bi l ier 

SI- 
32 + 32/S110 v. I)ubiRer 

7/6 
11275 v. B.E.C. 2/- 
2/4511 v. II.E.C. 2/3 
4,'5511 r. Doh. 16 
4/.5110 v. Hunts 21- 
8/450 v. 11.11.C. 2/3 
01450 v. T.C.C. 2/9 

8/51111 V. llubilicr 2/9 
10/500 v. Ihthilier 2/8 
16/500 v. Pubi Iier 4/- 
64-S/500 v. Unhilicr 4/8 
10/350 v. B.E.C. 3/- 
32/:350 v. lluhilier 4,1- 
31/500 v. I lubilier 5/- 
32.13='350 v. Dub. 5/8 

TYPES NEW STOCK. 
25/25 v. Dubilicr 119 
50/29 v. Pìe.ssey 1/9 
50150 v. Plessey 2/- 
Can Types, Clips, 3d. ea. 

22 . REC. 410 
32 32 -- 

I . B. E.C. 4/8 
16, 4.50 v I'.1'.0'. 3/8 
:e!':I:.n v. lluhili,r 4/- 
00 350 ,. T.C.C. 8/6 

25111:3511 v. B.E.C. 8/8 
8+bi45n v. B.E.C. 5/- 
8 I 16;5i10 v. Dubilier 5/8 
113+1'3/450 v. B.E.D. 5/8 
16+32/'350 v. T.C.C. 4/8 
'" +:C1/4.50 v. B. E.C. 6/8 
33+31/350 v. +25/25 v. 
in same can B.i;.C. 686 
50 +100/350 0.11 nutell/8 
100+200%275 v. B.E.C. 

12/8 
SPECIALS. ('an Types. 500 mfd. 10- , 3/ -: 
1,15111 mfd. 4 .00'1 mfd.- fi v., 8/6 6,1100 mid. 0 v., 
5;6 ; 1.51111 odd. 8 v, 4;8 ; .1 mfd. 1.5 kV., 3/8.: 

mfd. 3.:5 kv., 536. 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. -K3/25 2 kV., 413 ; K:3 /40 :3.2 
kV., 0/-; (33/45, :3.6 kV., 6/6 ; K3 /511 4 kV., 7/3 , 

K:f'IOU S kV., 12/8 ; K3/1110 14 kV., 18,' -, MAINS 
TYPE. -11M I, 125 v., 00 ma., 4/- : RM2, 1011 ma., 
4/9 : EM:3, 1.211 ma., 5,19 ; R514 250 v. 275 Ina., 18/ -. 
KNOBS, GOLD ENGRAVED, -Walnut or Ivory, 
11 in. diem., 1/8 each. "Focus," "Contrast," 
"Brilliatd," "Brilliance -On -Off," "0lí -Off," 
" Volume," " Vol. -00-06," " Tone," " Tuning," 
"'Treble," " Bass," " Waver hange," " Radio- 
Gram," "S., M., L., tirato.," "Record -Play," 
" Brightness," Ditto not engraved, 1/- each. 
POINTER %NOBS. -Brown with white marking 
line, small, 9d., large, 1 / -. 
COILS.- W.'arite " I1" type, 2/8 each. Osmor ' Q " Type, adj. dust core, 3/8 each. All ranges. 
REACTION COND.-.0601, 5100:1, .0005 mfd., 3 8 ' s. 

E.H.T. TRANSF.- I Kv. A.C., 2 v. 2 a., 45 -. 
VIBRATOR TRANS. -8 v. input, 230 v. 71 
output, 938. 1'. ,t P., 1/- 
VIBRATORS. 4 -pia 6 v. and 12 v. calory, cl,'., : fi 

VCR97 f2 
TESTED FULL PICTURE 

P. & P. 2/- 

CHARGER TRANS. PRIM. -II- 2110/ 2511 v. Sr 
, v. l i c. I.5a 13, 6 ; 2 1., 161- ; 3 a., 16. B k 

,-, 
4 a.. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. - 
,r IS v. I!, :imp., 8/9 ; :3 a.. 12,'8 : 4 a., 15/- ; e n, 

23 6. Iitto P.W. only 0 v., 1 a. (9 v. -0 -9 v. A.G.), 5/8, 
ACID HYDROMETER. -New ex -Govt. Unbreak- 
able. /'asked a it 

' 
metal c:- Tin. x 14án. dia., 4,8, 

H.F. MIDGET CHOKES.-14 M.H., 2/0 each. 
BRIMISTORS. -' -ZI for 3 a, heater chains, 3,8. 
t 'J1 for .13 a., or .2 a.. 218. CZ;3 (Pilot lamp/, 1,0. 
COPPER ENAMEL WIRE, -} Ib. 14 to 20 e.w.g., 
2/- ; '_! to 28 s.w.g., 2 8 ; :30 to 40 s.w.g., 3;8. 
SWITCH CLEANER I1,lol, squirt spout, 319 tin 
5in. RADIO SCREWDRIVERS.- Shefliel.1 made 
Made, 21 i u. x tin. Ins. handle, 5,000 v., 43d. each. 
TWIN GANG TUNING CONDENSERS. -.0003 
midget with trimmer., 5E: 375 pf. midget less trfm- 
urrs, 6,6 : ,00115 Standard size vith trimmers and 
feet, 9,' -; Isms triunurm,9 / -; ditto, soiled, 2/8. 
VIBRATOR POWER PACK (Jeff-Travms-1J.S.A.).- 
Cnmpast Steel 1 ':we Sin. x d u. x 4mn. 12 v. Input. 
Output, 90 v. H.T., 6 v. and I.3 v. L-T. Complete, 
25,'- ; P- d p., 2,8. Suitable Battery Portabl,e 
LOUDSPEAKERS P.M., 3 OHM. 
:3in Plessey. 1216. Goodurans 4án., 154, stn., iI 6, 
61in., 16' -. vin. R. t A., 17 /6, 10in. R. t 4.. ';5 - 
12in. Truvox, 55/ -. 

I.F. TRANSFORMERS 
465 Re s Slug IsOlug Miniature Circular 
Can, life. by 1tmn. Siam. Fits octal V- holder 
eut oat. RIO Q and good bandwidth. By 
Pye Radio. Two mounting feet. 

BRAND NEW, 6/9 PAIR 
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BENSON'. 

ETTER 
ARCAINS 

METERS. N, I M (: 3. FI. rd., OM 
nicroautp. 35 - m { 1'...I,. 
only), 20 - : .,..'10 6 : Ion : I p ul:\ 
Pmi.. 10'8: I:I '... .,at!, 13mi ,. Pro l. 20' -: 
In InA., 78 - d .. 1.'. r, 11 mA. F l i r. llrv_, 
151: Iu m:{.. 2., m A.. Ito to A.. t a :\ o,.. 
300 mA.. M.I. is Proi. 
T.('. 1 a. M.C. 30 a. 111 at 8'- each. 

in, sot. M.C.3 n, A., loo mA. ]¡1''.: 
M.C. rach. 2i n. 1:1. Prim. . :Id ,.{ . 7 - Ion 

a. Gio. M.I. - Prof. Metal ear, 30 -. 2. 04. fl. .20 V. M.1'.. 8 6. ßi55, slou mot i, 
drives, 7/6 : I.F. Fitter. 2 6. Coilpaoks. n 
17/8. l'sed 10,3. CONDENSERS. Variable 
min. spindled. 11 !, Jr). 73 pia.. 13. DYNA- 
MOTORS, soiled eases. IL.l'. (soon 25o v. 
K0 mA., at 6 '.). 8 1. Filters for these. 2'6. 
WAVEMETERS. a a'vjlr!. V11136. 

Jú 1 /6. 140'230 Mr's. Iioss meter). 30 -. 
I.F.T s, new -, canned 7 Me.s. , III 7 3I, or I.. I:: 
Me's., 1/6. R.F. UNITS type N. 15 25 
17181 26. 27, 35i -: lni,erwl .0vumr1cr. 
replacement front panel.. 36. CHOKES LP 
911 200 InA., 9 :6 : 211 2.0 ulA.. 4'8. POTENTI- 
OMETERS. dins 20 k. In a., 3 -. Freon 
-c hot, 1/3, spindled 1!6, With S.F. snitch 
2(9 ; 

n m 
o t value.. Record Players, n 

(famousaker), 3:4 r.p.m.. X t al P.( .. 79f'á. 
POWER UNIT 235. 230 v 

' 

3 

r 

pu 1. Ont- 
pets D.C. 2 kV 5 mÁ..::30 ,r. 1Ou1 n, A.. A.C. 

care. paid inland. U.S.A. Re. RAYS'PR7NA, It calves, Xtnl, 28 e. dynamotor: :: M: 
Som. freq., £4, Ca, r. paid in! oid, MICA 
RESISTANCE STRIPS. 8t60 .. with 2 
taps, 11. TRANSFORMERS. ad. 

ains 23,11.230 r. - to 1 ..Mapped 
200 v., 6.3 v.:, a. 4 v. 2 a.. 10 8 17111 

6.3 v. 't u., 4 c a.. 12 8 : I t , -t c. 13.210a. 
SW, 38/-, 230 v. to r,.:: v. 3 :.,oi'l 1u:,., 15,' -: 
mA. :1 

( 
25 - l',o ,eh. r 2 . 

CSHAMICONS K730K.C.2 t,s,Om of-., 251 - 
pre 100. List and enquires. 0.3.1:. please: 
Terms: ('ash xith urde,. Postsee e0ira. 
Immediate despatch. 
Callen and Post Callers only 
W. A. BENSON (PW), SUPERADIO , W'cbapeb 
308 Ratbboae Rd., LTD., 116 Whitechapel, 
Liverpool 13. STO 1804 Liverpool 1. ROY 1130 

MORSE CODE Training 
Send for the Candler 

BOOK OF FACTS 
It gives details of all Courses which include 
a Special one for securing amateur liçence. 
CANDLER SYSTEM CO. Dept. 5LO 
S2b, Abingdon Road, London, W.8. 
Candler System Co.. Denver, Colorado, U.S.A. 

BEST AND CHEAPEST: 
Group B valves are unbeatable for ,:due in reliable 
eurplo., whits: you cannot btíy better than Group A. 
A- Makers' cartons. B-- t'anses and hosed. 

Type A 11 Type .t It Type A B 
1026 - 4/3 s1lu'l' 104.0 1:Are, - 118 
023(: 9/8 8/9 13)7G - 8 3 Ellot - 2'0 
6AEd - 6/6 (Q74 :T10'0 8 9 1:1001. - 7.3 
GAMS - 8'3 60117 5,8 - 1:1'::1 - 3/6 
6F60 7/6 - óv1(7 6'8 - 1:1'1'::1 - 7:0 
6116 818 - OVó01' 11!8 -- 1::":: -10'6 
J5(1T S/0 - G\ -Ol -- 619 I:T IIOI- 83 
1160T 7/0 - 01,1, - 7 9 KI'It: 5:9 -. 
61(7 6/9 - 12HO - 2'9 F K::1 21 1'9 
0E70 b,'6 - 711: 2'8 - { 1 III 3,0 - - 

NEW, STRANDED COAX., 6d. :d. 
Coed :'lux (l'niveroe lit td., socket 13, liw eon. 
retor 1/3, outlet b,.c 4'6. 

SLEEVING, Ci yd,. 0,1,1 rnoire,. 1-2 u,m. ham. 1 8. 
SPEAKERS. LILAC. : , , , carton.. 12,9. 
MAINS DROPPERS, with ' .11d e nu l ,ioi,p feet. 

Send :;J. for full fist l(,a"I.a 
Ordere (osier LI post awl paoki,i_ estra. 

REED &FORD, IA, 
NSDALE, SOUTHPORT. 

Amateur Radio Enthusiasts 
THE INCOMPARABLE 

GL.BE -KING 
SINGLE VALVE S.W. RECEIVER 

WORLD - WIDE RANGE 11 -10U 
-METRES CRYSTAL -CLEAR NOISE - 
FREE RECEPTION ELECTRICAL 
BAND - SPREAD TUNING EX- 
TREMELY LOW RUNNING COSTS 

Catalogue Free. Stamp for postage. 
JOHNSONS (RADIO) 

40, FRIAR STREET, WORCESTER 

LEWIS 
RADIO Co. for 

Cabinets 
Send 1/- for our latest illustrated 
catalogue of ALL types of cabinets, 
chassis, Auto -changers, Speakers 
and Armstrong chassis. 

We make Cabinets to 
Individual Specification. 

Chassis 
Send for free leaflet on our latest 
5 -valve 3 waveband Superhet radio 
Radiogram Chassis. 

Amplifiers 
Send for details of our domestic 
type amplifiers. 5 and 4L watt. 

Tape Recorders 
The latest Elizabethan 2 speed 
model at 48 gns. now available. 

120, GREEN LANES 

PALMERS GREEN, LONDON, N. 13 
BOWes Park 6064 

AND TELEVISION 

COMPONENT CATALOGUE 
Available on request to 

J. T. FILMER, 
MAYPOLE ESTATE, BEXLEY, KENT 

Tel : Bexleyheath 7267 

. ;... ;............ o.. .. .. .......... 
ridelia ;: 

i 

i 

i 
d. 
¡o 

Hand built t high quality radiogram chassis at 
.O economic price, 10 valve, model '. 

Illustrated. 282 -8 -4, De -luxe 9 valve 
model £26 -5 -0 7 valve £21 -12 -0. ¡ 8 valve 624 -18-4 i 

Technical data sheets free. 
Electro Acoustic Developff sG, 2, . Amhurat Road, Teiueumbe Cliffs. SuMez, 

HAND ';' 
BUILT 

RADIO 
UNITS i i 

THE (. 
FIDELIA p 

MAJOR IG . 

r-5 In 3 
Free leaflet tells stow range extender 
gives 5 octaves from 3 octave electronic 
keyboard. Imitates whole orchestra. 
Is simply built from simple instructions. 
Get your free copy now. . 

C & S, 10 Duke St., Darlington, 
Co. Durham 

COPPER WIRE 
COTTON COVERED SILK 

COVERED 
S.W.G. 2 ozs, 4 ozs. 2 ozs. 4 ozs. 

16 1/4 2/- /4 2/- 
17 1/4 2/I /4 2/I 
18 1/4 2/2 /4 2/2 
19 1/5 2/3 /6 2/5 
20 1/5 2/4 /7 2/8 
21 1/5 2/5 /8 2 /IO 
22 1/6 2/6 /9 3/- 
23 1/7 2/7 /10 3/2 
24 In 2/8 /10 3/2 
25 1/8 2/9 /II 3/4 
26 1/9 2/H 2/- 3/6 
27 I /10 3/I 2/I 3/8 
28 I /IO 3/2 2/2 3/10 
29 I /11 3/4 2/3 4/- 
30 2/- 3/6 2/4 4/2 
31 2/I 3/7 2/5 4/4 
32 2/1 3/8 2/7 4/8 
33 2/3 3/11 2 /.10 5/2 
34 2/4 4/2 2 /II 5/4 
35 2/6 4/5 3/I 5/8 
36 2/7 4/8 3/3 6/- 
37 3/- 5/6 3/5 6/4 
38 
39 

3/4 6/2 
3/10 7/2 - - 

40 4/6 8/- 4/1 7/8 
POSTAGE EXTRA. 

POST ORDERS ONLY PLEASE. 
Send stamp for comprehensive lists. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet. 15/., post I/- 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 

TELETRON SUPER INDUCTOR COILS 
WITH MINIATURE DUST CORES 

Transistor coils of Hi- 
"Q" HMX (m.w.), 3 -- 
HLX (1.w.), 3/6. HAX, as 
Radio "Head" in Record. 
Amts., 3' -. TRF. Dual 
Wave. 71- pr. (illustrated). 
Stamp for full data and 

ircuit c s. 
TIME TELETRON ('O., 
268, Nightingale Road 

London, N.9. 

STAN WILLETTS 
3, SPUN LANE, WEST BROMWICH 
STAFFS. TEL. : WES 2392 
VALVES. -Brand new, every one guaran- 
teed. EF56 (VR91), CY140 (6Ah5), 077, 
CV138, 6AMG, Z77, N77, EL91. 61(7G. VT52. 
EL32, 6F6G, 5.- each. 54/- doz. : 6V6GT. 
6X5GT, 12AX7, EF39, CY137 (EAC91), 6/8 
each ; 6K7 (metal). 5'- : SP41, 21- t RK34. 
2C34, 1/9 ATP4, 2 6, 241- doz. EA50, 1/9 
954, 1l6 : 12AU7, 7,8 ; ÉBC33, 7/6 : 723 /AB, 
brand new boxed, £4 156. Post 4d. ; 1R5, 
IS5. IT4. 3S4, 4 for 27 -, 7/- each, post 6d. 
(GERMANIUM XTAI. DIODFh.- G.E.C., 
wire end, brand new, 1 /8, 12/8 doz. 
RESISTORS. -12 I -watt. assorted brand, 
new. 1/6 box of 12, post 4d. 
O -25 AMP. METER. -Moving iron, 211n. 
dial, brand new. 619, post Gd. 

WANTED 
VALVES, C.R.T.9, TEST EQUIPMENT 

ANNAKINS SUPER BARGAINS 
Condensers. American Blocks, .05 + .05 
+ .05 mfd., 300 v.. 3d. .05 mfd., 600 V., 3d. 
.5 + .6 mfd.. 300 v., 6(1. Electrolytic 5 + 20 
mfd., 35 v., 9d. 
Resistors. American ceramic, 42 ohm 
7 w. Od. 10 k. 7 w., 8d. 15 k. 15 W., 96. 
20 k., 15 w., 9(I. 
Transformers. American metal cased. 
Mike 10-1, 1 / -, Blocking Oscillator, L -. 
British Blocking Oscillator, 2/ -. AF 6 k. to 
90 ohms. 9d. 

Money back: guarantee. C.W.O. only. 
All above postage extra. Free Lists. 

25, ASHFIELD PLACE, OTLEY, YOILES 
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(curves B or C), the actual tuning capacity required 
in a push -pull pair of 807s will be much lower than 
for the parallel arrangement. However, generally 
speaking, the actual working efficiency will be the 
same provided the parallel and push -pull arrange- 
ments are employing the correct tank condenser 
values for each condition. While push -pull arrange- ' ments have certain points of advantage over parallel 
arrangements, it is not due to capacity effects. Thus, 
with valves of the same anode capacity one can 
operate up to the same limiting frequency where 
valve capacity decides the optimum limit of tuned 
circuit capacity, as the parallel arrangement demands 
exactly four times the effective tank capacity as for 
the same valves in push -pull ! Thus, yet another 
illusion is shattered, as any superiority of the push - 
null arrangement is due to its symmetry and not due 
to " reduction of valve capacity effects." The lesson 
is, of course, that with correct design either arrange- 
ment is about as effective as the other. Point is 
given to this as the writer has just assisted in the tuning 
up of an efficient 145 Mc /s stage using an 832 with 
both sections paralleled ! 

It is hoped, therefore, that 
the lesson has been driven 
home and that those who are 
tuning 80 -metre tanks with a 
whiff of capacity will take 
heart and redesign their tank 
circuits with adequate tuning 
capacity. In the process they 
may find TVI ameliorated, 
anode modulation more pleas- 
ant, while harmonics reported 
S9 plus may disappear. In 
connection with harmonic re- 
duction, it is perhaps advis- 
able that harmonics are not 
present at the P.A. grid. Also 
it is desirable that the 
grid circuit be designed fbr 
optimum drive power trans- 
fer to the P.A. grid. In 
fact, matching the P.A. grid circuit to the grid 
is very similar to matching the P.A. tank to a 

w 

Use curve A 

load. Also, the design of the grid circuit may 
materially assist in the reduction of harmonic 
frequencies in the input to the P.A. grid. In fact, the 
design of grid tuned circuits ... although seldom 
considered ... is just as important as the design of 
the anode -tuned circuit. 

Fortunately, more latitude is available on the design 
of the grid circuit -particularly as the use of more 
than the design value of grid capacity helps in 
harmonic reduction. The simplest way is to compute 
the value of " grid bias divided by twice the grid 
current." The figure obtained is then used instead 
of the " plate volts by plate mA " figure, to obtain 
the capacity in " pF per metre " from the chart of 
Fig. L Thus, an 807 taking 3 mA of grid current at 
60 volts grid bias gives a figure of " grid bias divided 
by twice grid current " of 10. From the chart we see 

this gives for a single -sided grid circuit (curve A) 
a value of some 1.25 pF per metre, so that the 40- 
metre grid circuit should be designed to tune with 
50 pF of capacity. The value of capacity again 
depends on whether single -ended or push -pull grid 

Use curve B Use curve C 

Fig. 3. -By a slight modification, the curves of Fig. 1 may also be used to 
design PA grid circuits for optimum operation under grid current conditions. 

circuits are used and Fig. 3 shows which curve to 
use. 

Radio Tide Gauge for 
Persian Gulf 

A RADIO linked unattended tide gauge that 
continuously transmits information on the depth 

of water over the sandbanks at the mouth of the 
Shatt -al -Arab river in the Persian Gulf has been 
developed by The Gas Accumulator Co., Ltd., of 
Brentford, Middlesex, for the Basrah Port Direc- 
torate. Mounted on a dolphin structure it will 
replace the Control Vessel now in service and auto- 
matically provide the Port Office at Fao 12 miles 
away with an exact minute to minute picture of tidal 
movements. 

Power supplies posed the first problem. Specially 
designed alkaline storage batteries with their 
associated control gear were eventually ordered from 
Nife Batteries, of Redditch, Worcs., and probably 
nowhere else in the world is a completely unattended 
battery installation called upon to operate under more 
extreme climatic conditions. - 

Choosing a parameter into which the rate of tide 

(R.O.T.) could be translated for radio transmission 
was the next major problem. Finally, the total tidal 
range of 14ft. was divided into 140 measurable units 
and the time taken to transmit each separate message 
spread out to about 24 min. Virtually unaffected by 
any variable factors, therefore, the parameter adopted 
is one of pure number -the positive integers from 
10 -150 for an R.O.T. range of 1ft. to +13ft. Thus, 
where H is the R.O.T. in feet, the number to be 
transmitted is given by N=HH- f2)10. 

The transmitter is keyed to send out, on a frequency 
in the V.H.F. band, k second pulses with 4 second 
intervals. if the R.O.T. is -I 4.3ft., therefore, 63 pulses 
are transmitted over a period of 1 min. 3 sec. followed 
by about I min. silence. Another train of 63 pulses 
will then be sent unless the R.O.T. has meanwhile 
changed by at least 1 /10ft. 

An oscillating balance wheel type flasher generates 
the pulses -the contacts being closed for about half 
the swing and open for the remainder. These contacts 
are connected across the keying terminals of the 
transmitter via a mercury switch. 
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SIMPLE CIRCUITS FOR SAFEGUARDING BATTERY VALVES 

By David Boswell, B.Sc. 

REGARDING the discussion on the principal 
dangers in supplying battery valves from the 
mains the following features are listed, accord- 

ing to the author's own opinion, as either preferable 
or essential. . 
Essential 

1. Series heater arrangement. 
2. Initial H.T. voltage rise limited to 90 volts. 
3. H.T. voltage limited to 90 volts in the event 

of filament failure. 

< 
H.T+ 75-8Sv 

8-/2 mA. 

N/8 

W/7 

X/7 

2D/7 

..P.3 KO i2u 

T6f/F t 16 p 
ISO v wk9. 

LT"- 6 Jv 
Ó6m` 

Kñ 
;$w. 

/s 
Kfl 
%4 w 

5h1. SOmA. 
/oo a 

250 

TF v FF i /2 wk9. 

RMO á 

o 
0 

o° 
/OV. 

0 0 
rov. 

heaters. In Fig. 4 there are separate H.T. and L.T. 
windings, and for the filament supply full -wave recti- 
fication and smoothing by choke are the good 
features. The H.T. supply has a 30 per cent.,regulation 
figure, the no -load voltage being limited to about 120 
volts, which is rather high. It should be mentioned 
in passing that if the L.T. smoothing choke has a 
D.C. resistance of more than 100 ohms it will 
obviously be necessary to up -rate the working voltage 
and size of the rectifier and smoothing condensers. 
In Fig. 6 the transformer has a single secondary 

winding. Both H.T. and L.T. 
are derived from this, and it 
should develop about 110 -115 
volts R.M.S. on full load. 

290V Again, the smoothing choke 
must be of good quality, having 
a D.C. resistance of about 500 
ohms and an inductance of 10-15 
henrys at 60 mA. In the absence 
of facilities for winding the 
special transformers required 

N above, a good dodge is to use 
a standard mains -type radio 
transformer with a 250 -0-250 
volt H.T. secondary rated at 
50 mA or more. Connect the 
mains across the outer ends of 
this winding and the primary, if 
tapped 240 -220 -200-0, should 
then give approximately 0 -8 -16- 
110 volts R.M.S. on load. The 

filaments can be run from the 8- and 16 -volt tappings, 
whilst the 110 -volt winding is suitable for H.T. supply. 
When the primary is untapped, it is only possible to 
use the method of Fig. 5, though a number of further 
low -voltage secondaries, if present, might be suitably 
added to give the 15 or 20 volts necessary for the 
filaments. This type of transformer is quite satis- 
factory, but likely to involve undesirable bulk where 
a fully portable unit is required. 

6OmA. 
Fuse 

220V 

200V. 

AC Mains 
200-240v 

.O1/./F 
soo v. wk9. 

Fig. 4.- Conventional circuit with separate H.T. and L.T. windings. 

Preferable 
1. H.T. supply withheld until valve heaters are at 

operating temperature. 
2. " Brimistor," to be inserted in heater chain for 

gradual warm -up period. 
The set designer might be tempted to dismiss the 

requirements given last month as idealistic and 
likely to add excessively to the cost of components. 
An examination of the mains supply methods used in 
commercial receivers confirms 
this view. It should be stated, 
however, that the author's prime 
concern is not the marketing of 
radio sets, but to improve the 
life of the battery valve when 
operated from the mains and to 
show that this can be done in a 
simple and inexpensive manner. 

Conventional Circuits 
Figs. 4 and 5 are considered 

the best of the conventional cir- 
cuits from the point of view of 
voltage regulation and valve 
protection. Both use a mains 
transformer and the series 
method of operating the 

HT+ 75-8Sv 
8 -12 mA. 

N/8 

W/7 

X/7 

ZD/7 

/600 to 
/800 A 

6w. L,Tt63v 
46mA. 

< 

6OmA. 
Fuse 

2.2K0 
w. 

imM 
o 

8/JP t 8//T 
v /so wk9, 

32pF 
/sovwk¢ 

Fig. 5.- Circuit for use when the primary is mtapped. 
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THE 
SUPERIOR "5' lrl,. ; 
A.C. mains super- 
het built by one of 
our leading manu- 
facturers. Covers 
long waves 800- 
2,200 metres. me- 
dium waves 200 -550 metres, short 
waves 16-50 metres. 
Made on a really 
heavy gauge chas- 
sis. size 12in. wide. lin. deep, and 74in. high. Double lit 
dial printed and calibrated in three colours. Dial size 
approximately loin. x 4:in. 
Latest circuitry employed : delayed AVC : I.F. filter : 

negative feedback. etc. Gives watts undistorted output 
-uses latest BVA valves, switch position for gram. and 
sockets for pick -up, extension loudspeaker- -mains to 
gram. motor, etc., etc. Twelve months' written 
guarantee. 
Price complete with Bin. speaker (for separate mounting) 
is £11.10.0 or £3.16.8 deposit. Non -callers please add 
101- to cover carriage and insurance. 
Walnut and veneered cabinet of really first -class manu- 
facture and finish will be available l'or this chassis. In 
the meantime, purchasers will receive illustrated details 
of our " Carton Cabinet." A novel but safe method of 
operating any radio ('hs.-(-is. 

THIS MONTH'S SNIP 

EMPRESS 

CONSOLE 
This cabinet Is 

undoubtedly a 
beautiful piece of 
furniture. It is 
e l e g a n t l y 
veneered exter- 
nally in figured 
walnut. internally 
in white sycamore. 

The radio section 
is raised to conve- 
nient level but is' 
not drilled or cut. 
The lower deck 
acts as the motor - 
hoard, again Is un- 
e u t, i t measures 
16 x 14 and has a 

clearance of 5in. from the lid. 
There is a compartment for the 
storage of recordings. Overall 

dimensions of this essentially modern cabinet are 3:t. wide, 2ft. Bins. high. 
attd lft. 44ins. deep. 

Special price (hi, month fourteen guineas -also available by H.P.. 
deposit being the guineas. 

THE 

"WO LSEY 54" 
This month you have an oppor- 
tunity to purchase a really fine 
ready built modern Superhet at 
the remarkable price of 

£7.19.6 or £3. deposit, 
balance over twelve months. 

The Wolsey 54 l' an A.C. mains Superhet employing latest circuitry 
covering long - and medium- wavebands in an ultra- modern case with 
illuminated dial -overall size approximately 114 x 7 x 8- complete 
ready to work. Twelve months' guarantee. THIS OFFER WILL NOT 
BE REPEATED. 

MULTI - 
METER KIT 
The Multi -meter 
illustrated mea- 
sures D.C. volts. 
D.C. m,amps and 
ohms. It has a 
sensitivity of 20S- 
ohms per volt and is equally suit- 
able for the keen experimenter, ser- 
vice engineer or student. All the 
essential parts including tin. mov- 
ing coil meter, ielected resistors. 
wire for shunt '', 8-point range 
selector, calibrated scale, stick -on 
range indicator and full instruc- 
tions for making are available as 
a kit, price 15: -, plus bd. post and 
packing. 

DANCE AMPLIFIER 

Powerful three -valve mains ampli- 
fier in portable case -loin. speaker 
in detachable lid, bass and treble 
controls, £7.10.0 complete; ready 
to work. Microphone. 12,6 extra. 

MINIATURE PORTABLE TV. 

SIX EXCEPTIONAL BARGAINS ! 
Olin. !bola Speaker : 

This is mains energised 700 ohm 
field, 2,3 ohni speech coil. Limited 
quantity only to clear at 8.6d. each. 
Postage and packing, 1 -. Quote our 
ref.: 1M143. 
Fitted Metal ('hussle for Battery 
Radio : 

This contains B7G valveholders. 
tag strips. etc. Wonderful bargain 
at 1 6d. each. Size 91 x 3i x Il. 
Postage and packing, 1; -. Quote our 
ref.: 1E141. 
Battery ('oil Pack : 

This is for tuning medium and 
short waveband. Works with a 
simple frame aerial. details of which 
together with connecting diagram. 
are included at the very low price 
of 6i6d. complete. Postage and 
packing 9d. Quote our ref. : 1H23. 
l'axolin Panels : 

These are of medium thickness. 
'deal for dozens of insulation jobs 
as well as for making up tag strips, 

control panels. etc. Size Bin. x lin. 
at 3'- per dozen. Postage and pack- 
ing, Od. Quote our ref.: 3J2. 
1F' 'Transformers : 

These are totally enclosed in 
metal cans and are iron dust cored 
with adjustable slugs. Midget 
dimensions, approx. 24in. x kiln. 
Tune between 440-500 kc ' 

Made by a very famous manufactu- 
rer. Limited quantity at 6,611. Per 
pair. Postage and packing bd. 
Quote our ref.: 1H41. 
FREE THIS MOTH I 

Every customer spending £1 this 
month will, if he requests it, receive 
a free copy of our new booklet 

Two Test Instruments." This 
booklet describes how to make 
and use 

(a) Alignment Signal Generator 
and Audio Oscillator. 

(b) A Resistance Capacity Bridge. 
The booklet is available separately 
at 2 &1. which amount is refunded 
if parts are purchased. 

Another Address for Personal Shoppers 

We are pleased to announce that we have taken 
premises in the Kilburn district. The address is :- 

249, KILBURN HIGH ROAD 
KILBURN, 

LONDON, N.W. 

You can probably think of many other reasons when you 
may need a midget televisor, but it will certainly be 
useful when - 

(a) Someone is ill, or confined to another room. 
(b) Your big TV. fails. 
(c) You want to alter or adjust your big TV. 
(di The commercial programmes start. 
(e) Servicing an aerial installation. 

The F:Iprey Miniature total cost, if you have to 
"J'eles isor uses standard buy every part, would come 
conventional circuitry, em- to £16417. but you may 
ploying a total of 13 valves have -many of the compo- 
und 2 crystal diodes. The nents already in stock as 
cathode-ray tube used is a only standard conventional 
24in. Service type VCR13- components are used. A 
9A, which has a standard carrying case. similar to 
equivalent and will there- the artist's illustration 
fore always be obtainable. above, will be available 
The layout is extremely shortly. Its size will be ap- 
clean. straightforward and proximately Olin. x Bin. x 
professional. The wiring. bin. (internally). 
whilst naturally being a Full construction data, lay - 
Lttde more intricate due to outs, 'diagrams, templates, 
miniaturisation, is never- etc., running into some 50 
theless completely acces- sheets: is available, _price 
sible, and very good results 5:-. post li eo. 
have been obtained. The 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
Post orders should be addressed to Dept. 7, RUISLIP. 

Personal shoppers, however, can call at : 

42 -96.ty indml]l Hill, 152 -3, Fleet Street 29, Stroud Green Road. 
Ruislip, Middx. E.('.4. Finsbury Park. N.9. 

Phone: RUISLIP 5780 Phone: CENtral 2833 Phone : ARChway 1040 
Half day, Wednesday. Half day, Saturday. Half day, Thursday. 
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YOU CAN EASILY MAKE... 
the "ATOMIC" HAVE YOU HEARD " F.M." ? 

11 you live In London, 
south -east England. or the 
Home Counties you can 
build this new Frequency 
Modulation tuner and 
enjoy the thrill of the 
really fantastic high qual- 
ity programmes on 90 mcs 
from the BBC's Wrotham 
station. Has to be heard to 
be believed, this is the 
NEW THING in radio. Cost 
of building approx. £7. 
complete with valves. Send 
for full instructions, draw- 
ings. circuit and price list. 
price 1/8. (Chassis is sup- 

plied with all holes punched ready tor assembly.) 

IF YOU APPRECIATE HIGH FIDELITY 
Send today for details of 
this new Quality Amplifier. 
Push -pull output with tri- 
ode connected tetrodes, 
neg. feedback, independent 
bass and treble boost con- 
trols. separate inputs for 
radio and gram. All stand- 
ard parts used and can be 
Supplied separately or in a 
complete kit. Full in- 
structions, drawings, wir- 
ing diagram, and parts list 

price 24. We are giving 
demonstrations daily of 
this amplifier and other 
Hi -Fi equipment. The new 
PYE PP91 is here. 

HOME RADIO OF MITCHAM 
187, LONDON ROAD, MITCHAM, SURREY. MIT 3282. 
Buses 44, 77, 80, 118 and Trolleybus 6,30 pass the door. 

THE POCKET LOUDSPEAKER SET 
Using our clear drawings and instructions you can build a 
midget loudspeaker receiver small enough to fit in the jacket 
pocket. This receiver is fully self-contained-to aerial, earth 
or external power supply being required. The midget batteries 
used are of the new layer. type specially produced by a famous 
British maker for this class of receiver. Only one single -gang 
midget variable condenser is used for tuning, and the receiver 
requires no alignment. The midget components chosen are 
current British production, not surplus or foreign. 
Instructions and Drawings, including Theoretical Circuit and 
Point -to -Point Wiring Diagram. 

PRICE 3'6 POST FREE 
This offer applies onl} to (a. Britain. Irish Republic and 

Northern Ireland. 

SWIFT RADIO 
102, BATH RD., WILLSBRIDGE, Nr. BRISTOL 

Orders by post only. 

KINGSTON ON THAMES 
NOW OPEN 

at No. 8, APPLE MARKET, 
A Shop to cater exclusively for the Home 

Constructor. 
A wide range of valves and components 

both surplus and new available. 

WATTS RADIO (WEYBRIDGE), LTD. 

A.C. 

SET 

FOR 

90/- 

Screwdriver, Pliers, :nil Soldering 
Iron, only tools required. 

All Parts sold separately. 
Money Back Guarantee. 
No Radio knowledge required. 

SEND FOR POINT - 
TO -POINT WIRING 
DIAGRAM AND 
LIST OF PARTS, (/- 

POST FREE. 

Attractive 2 -valve A.C. Mains Set (2 Wavebands). Send only 
90/ -. Plus 3/- Carr. & Ins., and complete parts. !including Valves. 
Ready -to -Use Chassis, Moulded Cabinet in Ivory or Walnut and full, 
illustrated instructions will be sent by return. YOU CAN MAKE 
MONEY MAKING THESE SETS FOR FRIENDS- they're simple 
to construct and amazing value. Many already in use. 
Call and hear this quality Receiver working at Birmingham's 
largest Radio Home Constructors' Sho) (opposite the Hippodrome). 

Every courtesy will be extended to you. 

Norman H. Field 7el.: MIDLAND 
3619 

68 HURST STREET . BIRMINGHAM 5 

"ADCOLA" SOLDERING INSTRUMENTS 
Regd. Trad: Mark - 

Regd. Design No. 800302 
(British, (.7.S. and Foreign Patents) 

For Wireless and Television Assembly 
The advanced design of the Adcola Instruments meets the 
modern requirements of Television, Telecommunication and 

Radar Engineers 
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. to 230/250v. 

3 /16in. dia. Bit. Standard Model ... ... 25/6 
tin. dia. Bit. Standard Model ... ... 28/- 

3 /I6in. dia. Detachable Bic. Model ... ... 33/6 
Sole Manufacturers : 

ADCOLA PRODUCTS LIMITED 
GENERAL OFFICES & WORKS : CRANMER COURT, CLAPHAM 
HIGH STREET, LONDON, S.W.4. (MACaulay 4272) 

R E 
p HIGH 

COILS 
GAIN 

Dual Range Miniature 2/6 with 
Crystal Set Coil Circuit 

Dual Range Coil Al with 2 Mains and 
with Reaction 2 Battery Circuits 

Matched Pair Dual Range 8 With Battery and 
T.R.F. Coils with Reaction " pair Mains Circuits 

All coils wound on low loss formers. 
Individually tested and guaranteed. 
Post 3d. on all orders. 
Trade supplied. 

RADIO EXPERIMENTAL PRODUCTS, LTD. 
33, MUCH PARK ST., COVENTRY 
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The circuits in Figs. 4 and 5 offer obvious advan- 
tages over those shown in Figs. I and 2, yet leave 
much to be desired. The valves warm up in the fgce 
of H.T. voltages 20 or 30 volts in excess of their 
rated maximum (90 volts), and the life of their 
emissive filament coating will be increased appreciably 
if this can be avoided. The fact that they are for A.C. 
only is not nowadays a serious difficulty, though there 
are several areas and townships in England still 
unfortunate enough to have a D.C. mains supply. 
The A.C. /D.C. receiver must be transformerless and 
is usually less economical because of waste heat 

WIRELESS 561 

and " essential " requirements given in last month's 
article. It will be seen that the relay, in addition to 
serving as a smoothing choke, provides automatic 
power supply selection, delayed H.T. switching, and 
makes possible the use of a Brimistor to allow the 
valve heaters a gradual warm -up period. The first 
two facilities enable the relay to compare favourably. 
on the score of cost, size and weight, with the normal 
alternative combination of a transformer and battery/ 
mains selector switch. For those who are luxury 
minded, a miniature neon indicator bulb may also be 
used to advantage. 

HT+ (67.5- 90v Battery) 

HT+ (Battery) < 

L T+ 75v Battery) 

N18 

W/7 

X/7 

ZD /7 

Chassis 

St 

2/0 220 2J,< 
220 23 250 

V V. 

R8 

R7 CS 

Miniature 
Neon li Bu.'b 

RIO 
HT- (Battery) - NM' _ 

LT- ( Battery) 

Fig. 6. -An efficient universal supply unit. (List of components is shown at the Joat of page.) 

2 vg s3 

dissipated in voltage- dropping resistors. With 
battery valves, however, the heater and H.T. currents 
are so small that the difference between the cost of 
running an A.C. only and an A.C. /D.C. set is 
negligible -a matter of three or four pence per 
annum, perhaps. 

An A.C. /D.C. Unit 
An efficient supply unit of the universal type is 

offered in Fig. 6. This circuit, employed in the 
author's own receiver, in fact fulfils all the "desirable" 

Operation 
The functioning of the circuit is best described by 

following the sequence in which it operates. Apart 
from wave change and tuning, the set need only be 
controlled by a three -pole on -off switch. When this is 
closed the batteries are brought into play and the 
set functions as a portable. If the mains are present 
at A and B, then a circuit is made via the relay coil, 
Brimistor and valves, though while the resistance of 
the surge limiter is still high, the relay does not pull 

R1-235 0 (2x 4700 ¢ w. in parallel). C1-.05 I,F 599 v. D.C. w';.!. 
R2-1950 (2x3900 '. w. in parallel). C2, C3, C4-S ,,; 350 v. D.C. wkg. 
R3-150 2 s w. C5-32 .uf 150 v. D.C. wkg. 
R4-R6-1 kO 6 w. wirewound. 
R5-15 k0 5 w. 
R7-680 2 6 w. wirewound. 
R8-2.2k21 w. 
R9-1.5 kid ; w. 
R10-120 2 ¢ w. 

S1 -3 pole on -ow. (See text. 
S2, S4 -Break Mora make. 
S3 -Maka befora break. 
CZl- Brimistor (Standard Te :elitoie and Cab'es). 
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in completely. The valves will immediately receive 
normal battery L.T. and H.T. volts, but the applica- 
tion of the latter lasts only for a fraction of a second, 
if at all, while the relay partially operates to pull S2 
away from q (but not over to p) and S3 on to z (but 
not away from y). This is effected by fitting stiffer 
springs above the banks of contacts on the relay, 
which come into play only after the above part - 
operation is complete. The battery potential at F is 
now 7.5 volts, but the mains derived voltage rises 
steadily as the Brimistor warms up, until it reaches 
6.3 volts. At this stage, with a current of 53 -55 mA 
flowing through its coil, the relay pulls hard in. It 
fully operates S2, S3 and S4 to apply mains 1 -1.T., 
light the neon and remove H.T. and L.T. negative 
battery connections from the chassis. A delay of l0 
seconds or more is readily obtained, and in practice 
the length of this period will gi\e a rough idea of the 
mains voltage being applied. 

It will be noted that under mains -operated condi- 
tions the filaments are shunted by a 680 ohm resistor. 
This normally has a drain of about 9 mA. In the 
event of a filament breakdown while the set is on, it 
will permit sufficient current to flow in the circuit to 
keep the relay energised and limit the voltage appear- 
ing on the valve anodes and screens to 90 volts. 
Should the set be switched on again inadvertently, a 
current of some 40 mA flows from the mains, but this 
is not sufficient to pull the relay hard in and no H.T. 
voltage will be applied to the valves. 

Modifying the Relay 
The stiffening springs on the relay can be made 

of .018in. thick by lin. wide phosphor bronze strip, 
or the equivalent in spring steel. They should be set 
so that the armature will just pull in completely 
when 53 mA is passing through the coil. It is inadvis- 
able to use an electrical method of adjustment since 
any shunting resistance across the coil will lower its 
efficiency as a smoothing choke. In order to obtain 
a large inductance for good smoothing, the relay 
coil should have as many turns as possible consistent 
with its ability to handle continuously the current 
flowing. A Post Office major relay (Type 3000), by 
far the most common type available, will dissipate a 
maximum of 7 watts and this means that with 63 mA 
D.C. passing (plus a small A.C. ripple component) a 
coil resistance of about 1,500 ohms can safely be 
used. In practice a 1,000 ohm coil on this relay has an 
inductance of 10 henrys at 60 mA (D.C.) and is thus 
considered suitable. 

Other Components 
As previously mentioned, the neon indicator is 

made to serve a dual purpose. When the set is running 
from the mains it will light up. 1f, however, upon 
switching off it remains alight, an indication is given 
that the chassis is at line potential and the plug 
connections on the main lead need reversing. The 
values of the smoothing condensers have been kept 
as low as possible consistent with good smoothing. 
Apart from an economy in size and cost, this minimises 
the surge currents involved in charging and discharg- 
ing them. 

It is not proposed to give any details of a completed 
receiver in this article, since each constructor will 
wish to use components on hand, but a brief word on 
the three -pole on -off switch may be of general use. 
This can easily be made by combining a double -pole 

volume control /on -off switch with a three -way tag - 
strip and a single relay contact arm. (Fig. 7.) The 
end part of the contact is cut off, bent and soldered 
on to the tagstrip. This assembly may be fitted 
either direct to the chassis or clamped beneath the 
volume control locking unit, enabling a small cam 
mounted on the spindle to operate the extra switch. 
The cam, made from an old radio knob, is positioned 
so that when the double pole switch is off, the relay 
contact is lifted away from the tagstrip. It is preferable 
to make this contact operate as SIA, for with a suit- 
able arc of raised portion on the cam, the H.T. can be 

So /der this end to tag 

3 -way tag strip with top of centre tag 
cut off - 

Pe /ay contact arm 

Cam, made from 
old radio knob 

Chassis 

Volume 
' Control 

Double-Pole 
Switch 

oióyii-- I I 020 
approx. 

43 030' 
approx. 

End view of Cam 

Fig. 7. -A double pole volume control on-off switch, 
combined with a three -war tagstrip and a single 

relay contact arm. 

switched off just before and on just after the rest of 
the circuit, A slight manual delay in the H.T. supply 
is thus obtained ; even on battery operation. 

Whilst on the subject, it should be emphasised that 
this power supply does not include a Yaxley -type 
switch and has, therefore, a distinct advantage over 
other similar units. This type of switch, especially 
the miniature variety, is considered quite unsuitable 
for breaking mains voltages. The path length between 
contacts along the bakelite wafer is momentarily 
very short during switching. Also, after a compara- 
tively small number of operations a track of minute 
silver particles, dust and grease forms a near -con 
ductive layer along the wafer. The combination of 
these defects renders it liable to breakdown at 
potentials of 150 volts or more: 

Testing Receivers 
In conclusion, a word of warning to those who 

have not used miniature battery valves before : 

After several costly accidents during testing of 
receivers, sometimes involving only the merest 
passing touch of an H.T. wire on to any of the heater 
leads, or a slight slip with the screwdriver when 
measuring pin voltages, a useful routine has been 
evolved for the initial checking of battery sets ; this 
has saved the author many shillings by now : 

1. Before inserting the valves, check for insulation 
from H.T. to earth and from H.T. to all filament tags 
on the valveholders. 

2. Insert valves and check heaters, first for con- 
tinuity with a 1.5 volt cell and a milliammeter, then for 
correct current drain with the full L.T. volts. 

(Continued on page 570.) 
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THE HARROW BAFFLE 
.IIINFT SURPLUS T.V. COMPONENTS 

All 1st grade. By famous manufacturer. 
Line output transformer. 

V M Type. 19/6. 
Line output transformer. 
Wide angle. Ferroxcube. 

7 -16 kV. 2716. 
Wide Angle sean coils. To 
match above line transformer. 

Ferroxcube. 27/6.. 
Line output transformer 

(No E.H.T.). 12/6. 
Build a " second set " to be 
proud of. Pleasing design cabi- 
net, with drilled chassis, dial, 
drive and back. Finished in VALVES.. AT BARGAIN PRICES. SOME EXAMPLES 
satin mahogany veneer. Out- 

... 7;6 6R7 ... 
11 iin. 
..,a.. dimensions 171m. wide. 114 718 6AL5 ... 518 

Line blocking ose. transformer. 
4/8. 

Frame blocking ose. trans- 
former. 4/8. 

Wide angle frame blocking ose. 
transformer. 7.8. 

P.M. FOCUS MAGNETS. 
With vernier. 35 mm. 

Tetrode 15/- 
Trlode 17T 6 
Less Vernier 12/6 
Wide Angle P.M. Focus Unit. 
For all 38 mm. C.R. tubes. 
With vernier and picture shift 

control. Ferroxdure. 25' -. 

6CD6 ... 
6H6 
6J6 
6V6 
6X5 

15 /- EA50 ... ... 2/6 
design l,luses 112 -6K7,e 6V6 and 1S5 ... 718 ... 2/61KT2 ... ... 3/8 
5Z4. Total cost to build is less 1S4 ,., - 7'8 ... 7I81HL2 ... 418 
than £5:10' -. 3S4 ... ... 7/6 ,.. 8161MS /PEN ... 3/6 

LASKY'S PRICE FOR THE 3V4 ... ... 7i6 ... 7/8, VU120A ... 3/6 
INGS, 

6AK5 ... ... 716 6K7 ... ... 4'6 EL38 ... ... 15'- 
CABINET AND FIT3816- 

Carriage 2. 
6ÁM5 ... ... 8/8 6K6 ...... 8;6 I 

EM34 ... ... 7'8 
- extra. 

T 

6AM6 ... ... 7/ 6F6 ... ... 816 i OZ4 ... ... 6/- Circuit for receiver 16. 65N7 ... ... 7/8 6SL7 .., 16SJ7 ... 7'8 

PLASTIC It E('ORDING SPE('IA. OFFER. BI" 

TAPE FA11l1US MANUFAC- 
On Cyldoi metal spools. TURER, FR USTR ATE(/ 

600 feet. 611. EXPORT OR DF.K 
Postage 116 extra. 

TELEVISION SELENIUM 
RECTIFIERS 

The very latest " Sentercell " 
S.T.C. range. 
K3/40, 3.2 kV 6 - 
K3/45, 3,6 kV 8 2 
K350, 4.0 kV 8 8 
K3 /100.8.0 kV 14 8 
K3 /160. 12.8 kV 218 
K3/200, 16 kV 

META'. REI'1'1FIERS 
6 and 12 volt F.W. 
2 a. ... 9/- RM.1 ... 3 :10 
:i a. ... 9/11 RM.2 ... 43 
4 a. ... 12/- RM.3 ... 5'- 
6 a. .. 19'8 RM.4 ... 18:- 

6 Volt 12 Volt 
1 amp. 216 1 amp. 3/11 

1 amp. 4'6.1 amp. 6'6 

('YLDON \\I:1/ 
SWIT'('l1ED l'1?1.1'.l'1 SERS 

Instant and positive selection 
of any one of the 5 B.B.C. 
television channels. by a single 
control knob. Uses EF.80 R.F. 
pentode and ECC81 or 12AT7 
Double Diode Triode as fre- 
quency changer. Tuning is 
obtained by switching incre- 
mental inductances. Size : 

41 x 21 x 2tins. Spindle 21in. 
long, lin. diameter I.F. Out- 
put 9.5 -14 Me /s.. noise figure 
on all channels better than 
10.5dB.. I.F. refection better 
than 45dB. on all channels. 
Power gain 24áB. 
LASKV'S PR ICI, 12/6 

Postage 26 extra. 
Valves for tuner available, at 

12!6 each. 

liAK EICS SELIII:RS'r 
SPEAKERS 

" Stalwart."- 121n.. 15 ohms. 
Response 30- 13.500 cycles. Power 
handling capacity. 15 watts, 
Peak A.C. PRICE £51010. 
" Standard. 12ín., 15 ohms. 
Response 30- 14.500 cycles. Power 
handling capacity, 20 watts, 
peak A.C. PRICE £6/100. 
" De Luxe. "-- 12in., 15 ohms. 
Response 18- 17,000 cycles. Power 
handling capacity, 15 watts, 
peak A.C. PRICE £9'0/0. 
Carriage 3/6 per speaker extra. 

6 VOLT D.C. RADIO 
RE('EIl ER 

Uses 4 valves, vibrator and 
metal rectifier. Valve line up : 

ECH35. EF39, EBC33, EL32. 
81n. P.M. Speaker fitted. In 
attractive polished walnut 
veneer cabinet. Size IO x 8 x 
15in. Full vision dial. battery 
economy switch, p -u. sockets, 
tone control. Superhet. Wave- 
bands : 2(10 -500 metres : 50 -120 
metres ; 20-50 metres ; 10 -20 
metres. 
BRAND NEW AND UNUSED. 
COMPLETE WITH VALVES. 
LASKY'S PR ICE £9196. 
Carriage and packing 10.6 
extra. 
3 -WATT MIDGET 

ACIDC AMPLIFIERS 
PISII PULL. VER)" 

111011 GAIN 
4 valves : 2 UL41 in push 
pull. 1 UCH42 and 1 

UAF42. Input voltage 
100 /110 A.CJD.C. Very 
easily converted to 230 
volts. Supplied with cir- 
cuit diagram and full details. 
Size : 9 x 4 x 9ins. Uses 2 metal 
rectifiers, 1 each RM1 and RM2. Ideal for 
ships record players, tape recorders, home record 
players, baby alarms etc.. etc. Supplied complete, 
fully assembled and wired. with 4 valves. 69;6. Carriage 96. 

I.I311'F1D QUANTITY ONLY 

5 Valve superhet receiver. 
For operation on 6 volts D.C. 
Uses miniature valves : -1 each 
DK92, DAF91 and DF91. and 
2 DL94 in push -pull. Fitted with 
fully smoothed synchronous 
vibrator pack using Wearlte 
type QFA /6 vibrator. Wave- 
band coverage : -10 -40 Metres. 
35 -110 Metres and 180 -550 
Metres. 8 inch P.M. speaker. 
In pleasing mahogany cabinet 
with high polish, and full vision 
glass dial. Can easily be used 
with all -dry batteries. Cabinet 
size :- 161(n. wide, 7in. deep. 
151ín. high. 
PERFECT WORKING ORDER. 

WITH ALL VALVES. 
LASK1 "S PRI('F £919/6 

Carriage 10;6 extra. 

MAINS TRANSFOIO MERS 
All 203 -250 v. 50 c.p.s. primary. 
Finest quality, full guaran- 
teed. 
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. 325-0-32.5 v. 100 mA. 
6.3 v. 3 a.. 5 v. 2 a. With mains 
tapping board. Price. 22'6. 
MBA7. 250-0-250 v. 80 mA. 
6.3 v. 3 a., 5 v. 2 a. Both fila- 
ments tapped at 4 volts. Price. 

VIRAS. SPECIAL OFFER. 
Drop through type. 235 -0 -235 v. 
60 mA. 6.3 v. 3 a.. 12!6. 

I1I.1 9. 400 -0-400 v. 60 mA. 
6.3 v. I a.. 4 v. 2.5 a. Price. 12'6. 
:VI',3. Auto transformer, 0 -10- 
120. 200- 230 -240 volts 100 watts. 
Price 1716. 
Special Transformer. 2 amps. 
with the following tappings : 

3, 4. 5. 6, 8, 9, 10, 12. 15, 18, 20, 
24 and 30 volts. Price 17/8. Filament transformers. 

200 V. 50 C.P.S. 
6.3 v. 1.75 a 818 
6.3 v. 3 a 9/6 

LASKY'S RADIO, 
LA5K1'S I HARROW ILOA1E. 1.1'D.. 

370. HARROW 110,41). PADDINGTON. LONDON. W'.9. 
Telephones : CUNingham 1979 -7214. 

Hours : Mon. to Sat. 9.36 a.m. to 6 p.m. : Thurs.. half day, L p.m. 
Postage and packing charges (unless otherwise stated) : on 
orders value £1 -1s. Od. extra : 65 -2s. Od. extra ; £10 -3s. 6d. 
extra ; over £10 carriage free. All goods fully insured in transit. 

EX -A.M. Ii ECEIYER TYPE 
H.1155 

Brand new alit (,cola. 
5 Frequency ranges : 18.5-7.5 
Me,s : 7.5 -3.0 Mc's ; 1,500 -600 
kc. s ; 500 -200 Ices ; 200-75 keg 
Supplied in maker's original 
wood transit case. LASKY'S 
PRICE. 611/19/6. Complete. 
R.1155 Receivers. Secondhand 
aerial tested, £7 19 B. 
Carriage and packing 12,6 per 
unit extra, including 10' -, which 
will be refunded on return of 
packing case. 

ASSEMBLED POWER 
PACK /OLTPUTSTAGEFOR 

R.1155 RECELA ER 
For use on 203 -250 v. A.C. mains. 
Complete with 2 valves. In 
metal case size : 12 x 7 x Stins. 
LASKY'S PRICE, 79;6. Caer. 
5'- extra. 
Power Pack as above. Fitted 
with 611n. p.m, speaker 
LASKY'S PRICE. £5 5, -. 
Carriage 5/- extra. 
TELEVISION CONDENSERS 
100 mfd. 450 T.('.('. 

v.w., dill. VIS('ON111, 
'.001 mfd. 12.5 

100 +32 mfd. 450 kV., 76. 
v.w., 7,6. .001 mfd. 15 kV., 

v. w.. 5/11. 
100 i 200 mfd.350 .0005 mfd, IO 

kV.. 3.6. 
.0005 mfd. 15 

64 mfd. 950 v. w., kV.. 6 8. 
3,8. '..04 mfd. 12.5 

kV 7:8. 
PLASTIC ESC U'r('HEON 

MASKS 
With dark screen filter. 

('OLLa10O 3-SPEED AI''PO- 
RECORII- 'H.%N0 ERS 

Studio xtal. turnover p.u. 
£9 19.6. 
AERIAL It(II) STA'T'IONS 
Steel. heavily copper plated. 
Each rod is 12ín. long, lin. 
diameter. PRICE 2 6 per dozen. 
Post free. 

1111191 15'í'O HS 
Type CZ.1. 1 :6 each. CZ.3, 
1.0id. each or 9;- doz. 

('RYS'FAL DIODES 
Wire ends. Glass 1!6 

W'ESTINGIIOUSE 
RE:('TIFIERS 

Type WX.6. Wire ends 1!6 
TELESCOPIC PORTABLE 

AERIAI. MASTS 
Made of lightweight but ex- 
tremely strong alloy. Ex- 
tends to 15ft. Guyed at top and 
centre. Supplied complete 
with all guy lines. 
LASKV'S PRICE 32.6 

Carriage 2'6 extra. 
LOUDSPEAKERS 

First Quality. A113 ohms speech 
coil. Less output trans. 
3in 14.8 61in 15 - 

4in 12,8 81n 19 11 
5in 14.8 loin 1!: 0 
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Best Buy at Britain's 
POWER PACK TYPE: 301. This was the 
mains power pack used for the complete 
TR.1196. Contained in a neat black case 
size 81in. x 4:in. x 6í1n. high. For 200./250 
volts A.C. 50 cps. Outputs 250 -0-250 v.. 
6.3 v. at 2.8 amps.. 6.3 v. at .6 amps. for 6X5 
rectifier. 31 v. at .3 amps. supplies metal 
rectifier for bias. The transformer Is a 
massive lob. Price ONLY 37!8. plus 26 post. 
TR.1196 RECEIVERS 125/73 r. This is a 
six -valve superhet receiver with 465 kc s. 
I.F.'s. Complete with all valves -2 EF39. 
1 EK32, 2 EF36, 1 F1BC33. In Good Condition 
with full conversion data. ONLY 27/6 each. 
plus 26 post. 
ItO1'Altl P07ì -Et l'N11' T1-PE 104.- 
12 volts input. Output 250 v. at 65 mA. and 
6.3 v. at 2.5 amps. Fully smoothed and 
suppressed. Housed in a black metal easy 
8í1n. x 41in. x 6í1n. high. Useful for ca, 
radios, D.C. chargers. etc. Price 15 - 

A few of the rotary transformers only 
P.U.104) available, price 5- each, plus 2 

E.M.I. O11-TPI'1' METER. -Desk Type. 
consists of a 2íín. 1 mA. meter with full 
wave bridge rectifier. Two ranges 0-500 
millfwatts and 0-5 watts. Brand New and 
Boxed with full instructions at about third 
of list price. ONLY 35/- each, plus l'6 post. 
METER RECTIFIERS.- S.T.C. Full wave 

Instru- 
ment. Brand New. Sniipt5 6 each. IBrand 
New Salford Instrument Rectifiers, full 
wave bridge type, 1 mA., 11 6 : 5 mA. 116. 
8.1155 RE('EI%I ItS. -A few slightly 
soiled models of this well -known receiver 
still available. Price £7.19.6. plus 10'6 
carriage. A.C. mains power packs for same 
at £4.10.0, 05.5.0. 06.10.0. Carr. 316. Send 
S.A.E. for full details. Or 1 3 loe 
etc. 

CHARLES BRITAIN 
(RADIO) LTD. 

II, Upper Saint Martin's 
Lane, London, W.C.2. - TEM 0545 

Shop hours, 9-6 p.m. (9 -1 p.m. Thursday) 
-OPEN ALL DAY SATURDAY 

VALVES Ex-Govt. Boxed 
and Guaranteed. 

Ilt. 8:- hX50'1' 9'- EF50 "'6 
1S.-, 8/- 12A6 8'- EF54 6 6 
1Ti 8!- 12SH7 5 6 EK32 98 
3V4 8'- 25L6GT 10 - EL32 ^ 6 
5U4G 8'6 35L6GT 10 - EL35 11 6 
5Z4G 9 - 50L6GT 10- KT33C 10- 
6AC7 5 6 807 10 6 KTZ41 8'6 
6AL5 ' 6 931A 90 - L63 6'6 
6AM6 11 6 ATP4 7 6 PEN46 10-6 
6G6G ^ 6 CV67 25 - S130 7 - 
8H6 4 - CV174 25 - SP41 3 6 
6J5G 6 6 DA41 20 - SP61 5 - 
6J6 11 6 E1192 7 6 V872 6.- 
61(7M 86 E1320 106 V112013 9 8 
6K7GT 8 - E1436 10.8 VRl(k5 3011 - 
6K8G 11 6 EB34 3 8 VR150:3010- 
6L6G 11 6 EdC33 9 6 VS70 10 6 
6N7G 10 6 EC52 6'6 VS110A ^ - 

6SL7G1' 9 6 i Ec51 8&6 VU111 4 - 

68N7GT 11 - i EF36 - 7$ VU120A 4'6 
ev6GT.G 9- EF39 9!8 Z66 15 - 

WILCO ELECTRONICS ';:r 
204, Lower .1ddi.c-ombe ltd.. ('ro) don 

ASTRAL RADIO PRODUCTS 
(T. G. Howell) 

SPECIAL OFFER, still available Midget 
I.F.T.s 465 Kc's. 13'16ín. square x l ;in. 
high. BRAND NEW. 8- pair, high " Q " 
postage 6d. 
T.It.E. ('OILS as used in the original model 
3 Band, all dry 3 (April '53 P.W.). 8'6 pair. 
postage 6d., also Universal Push Button 4. 
DUAL WAVE H.F. Coil as used in original 
models Summer All Dry Portable, Modern 
1 & 2 Valver. etc. 4 3 each, postage 3d. 

K " T1-PE C'OILá as used in the original 
model A.C. Bandpass 3. 31 per coil, Ose. 
& S.W. Band also available. Postage 6d. 
NOW READY our new booklet " HOME 
RADIO " containing full details for con- 
structing from a crystal set to 3- salver. 
fully Illustrated with list of component 
suppliers, etc. 32 pages, beautifully printed 
and in simple language, price 2'- per copy, 
plus 21d. postage. Send for your copy now. 
Frame, Aerials, chokes, etc., etc. List lid. 
stamp. 
138, THE H 10f: VI AY. WOODING D1'/AN, 

BRIGHTON, 7. - 

RADIO KIT 19%6 

Build this hilarqualil' portable radio 
for less than 49'8. Exceptionally sensitive 
twin -triode circuit, using unique assembly 
system. Can be built by anyone to 45 mins. 
Size only Olin. x Sin. x 3ín. in handsome 
black -crackle steel case with beautiful 
black and gold dial (stations printed I). 
Covers all medium and long waves. Uses 
only one self- contained all -dry battery : 

Many unsolicited test' 'al.. -Mr. 
Norton of Oxted, writes _ 

- - ,e,rda, 
evening on the medium rear 'Hinted 
32 separate sL,lioa= 1 r,,' - -d !Nth 
the set- ui'';. nnay." 
Mr. Frills., i li,- 1,11. o riles : "/ 
think it is c "or'dcn i' ,,,;uan ur "rr, n'í11, 
lately tone unit ample volume on all. its per- 
romance is almost unbelievable, and it pires 
me stations l're never been able to gel on mg 
large radio." SEND 701).10, cheque' 
C.W.O. : C.O.D. for 22/- (includes 2'6 packing, 
Post). for lase, Handle, Dial, Plans, 
Parts Lists, etc, sent by return. 
BRIGHTON 11.11)10 ('0. (Dept. P.í1'.4), 

69. PIt1:5'r'ON S'l'., BRIGHTON, 1, 
SUSSEX. 

ALFRED PADGETT 
40 MEADOW LANE, LEEDS, 11 

(Established 20 years) 

All Goods fully guaranteed. Cash refunded 
if no, 100% satisfied with your purchase. 

Mail Order Address 

GLOBE WAREHOUSE 
Globe Court Liversedge Yorks 

300 ONLY. TYPE 17 SETS, less valves. 
Many useful spares, store soiled, 3/6 each, 
Post 2/4. Circuit and Full Working In- 
structions for these sets, II- post free. 
2,000 SELENIUM METAL RECTIFIERS, 
250 volts at 100 m /A. Brand new, 6,!6 
each, post free ; 50/- per doz. 
1,000 1124 SETS, less valves, but otherwise 
complete. 6/6 each, Post 2/4. 
UNLIMITED QUANTITY of New 
Coaxial Cable, )in. 80 ohm, 6d, yd. ; 

20 yds., 8/6, post free. 
TYPE U14 4 -volt Rectifier, 7/6, post free. 
LARGE STOCKS OF THE FOLLOW- 
ING. 100 K. pots., less switch, 1/4 each ; 

6.2 vole .3 amp. M.E.S. Lamps, 5/- doz. ; 

Crystal Diodes, 2 for 2/2, W. doz. ; 

6V6 G.T., 6/6 each ; 6K7 G., 4/- Bach ; 

M.S. Pen., 7 -pin, 2/6 each. All post free. 
MIXED RADIO PANELS, full of 
resistors and condensers. 12 panels. 4/6, 
post free. 30/- of value. Not to be missed. 

SOME OF GOODS PREVIOUSLY ADVER- 
TISED STILL AVAILABLE. 

September, 1954 
BENTLEY ACOUSTIC Corp., Ltd-, 
38, Chalcot Road, N.W.I. PRlmrose 9090 
1A5GT 5i6 7D8 6!- EF36 4'6 
07.4 5'6 7H7 7/6 EF39 8 6 
iD5 8/6 7Q7 816 EF50 (A) 8'- 
I04 6i- 7R7 816 EF50 (ls):5 - 
1LD5 4'8 8D2 216 EF54 6'- 
1LN5 4/6 9D2 31- EL32 6'6 
1R5 7/- 10F1 1018 EF91 8!6 
1s.5 6/6 10P13 10/8 EF92 5'6 
1'I'4 616 1103 8/- EL38 20 - 
.3)1 IC 41- 12A6M 6!8 EL91 ^'6 
2021 8/6 12AT7 7 - EM31 12 - 
:iD6 2'- 12AU7 10 - EI'91 7'8 
:lQd 12- 12AX7 7 H30 7 6 
504G 8'- I2BE6 76 1163 76 
5Y3G 7'8 12H6M 3 - HL2 
574G 8'8 12K8 8 6 HL1320 8- 
6A K5 7t8 12SJ7 6 6 KT2 3-6 
SAW; 6/6 12SK7 6 8 KT33C 10 - 
HAAG 8!- 12507 7 6 KT36 17 6 
6B8G 4%- 12SQ7 8 6 K'166 12:6 
6BA8 7' 15D2 4'- M1-I4 5 6 
6BE6 20F2 811 ML4 6 6 
6BJ6 7'6 20L1 12'8 MS! PEN 5 - 
6BW6 7 6 251.6 8'6 MVSPEN7 6 
6CH6 6 625Y 8'8 N78 116 
6F7 8.'- 3516 S'- PL38 20 

84 50L6 8 - P512 3- 
6F33 916 76 7 PY82 8'8 
6H6G 2'6 77 8 - P7.30 12/6 
6J5G 5'- 78 816 QP2YJ R- 
OJO ^ - 85A2 10i6 SP41 2,'8 
6J7G 210LF 21- SP6I 2'6 
6146 6'8 21.-iSG 4/- TP22 10'8 
6K7G '5'- 807 7/8 TP2620 178 
6K8G 8 - 5763 9'- UAF42 131 
6L7G 7 6 9002 6 - UBL21 12'8 
6N7G 7 6 9003 6 6 UL41 9'- 
607G 8 6 ACPEN 10 - 0136 10'6 
6R7G 8 - B36 10'8 UUB 1611 
6SA7 7 8 CBL31 17 8 UY41 9'- 
6307 '--6 CYl 10 6 012 8- 
6SJ7G 8 DI 1 6 0403 10'6 
6SK7 6$ F.B31 18 VLS492 80-- 
651.7 8`- FA50 1 6 VP2 8'6 
6SN7 8'6 EB91 6- VP23 6'6 
6V6(1 7-- EBL31 17 6 VP-11 7 6 
6X5 7 - EBC3;3 6 X24 10 6 
6Z4 10'8 ECC33 10 - X66 7 6 
705 7'8 ECC35 10 - Y63 ^ 6 
7C6 7-6 ECM 8'6 Z719 12 6 
Post 6d. 24 hour C.O.D. service. All guaran- 

teed. S.A.E. free list. Many others. 

11 "- MIDGET COIL PACK MT 11 /- 
Comprising chassis 3'x 2' x 1:'. switch. L,MS 
iron cored coils, padders. trimmers, nuts and 
bolts. wire, sleeving. circuit diagram. 456Kc 
Brand new Int. Oct. Valveholders. 2411. 
2'- doz.: All Can Electrolytics, 8 x 500. 1'3 
12 - doz.; 2 x 350 841., 6'- doz.; 200 x 12 M. 
4'6 doz.; 100 x 6 3d.. 2'- doz.; Coils, Coils 
" P " Type 2 -. " Q " Type 213. TRF 4'- pr. 
MSS Superhet 6 coils with circuit, 4'- set 
HE Dual -wave 21. Crystal Coil I, & M 2'- 
Tub Cond..1 x 500 3'- doz. .1 x 350 2'9 doz. 
Asst. Grommets 6d. doz.; 2, 4, & 6 BA Nuts 
2 - gr.: Brand new BA Nuts & bolts asst. 
2 gr. 5' -: Ex- equip. BA nuts. bolts, washers 
2'6 lb.( approx. 500 pieces): PK sell tap screws 
2,6 gr.: 18 SW'G Multicorc 2'6 doz. yds.; 
1 m m sleeving 1'- doz. yds.; ; meg. vol. con. 
with DP sw.. 3' -. 
2 11 "11 S1 pt.:It h1í'7 R Tilt' It I'S l/ IllsltS 
Superhet £6 10' -. TEE £5'5 - including all 
components. valves, cabinet, the lot. Book 
of instructions 1'6 post free. 
Latest list 3d. Min. P. & P. 1 / -. 

SUSSEX ELECTRONICS 
5. WHITE LODGE CRESCENT, 

'IHOIcPE: LE- SOKEN, ESSEX 

WATERLOO RADIO 
VALVES at 2 6 ea.. 10 for £1. 204'6K34. 
VR78. DI. VR54,EB34, Germanium Diode 
at 3 for 20 - your selection. IT4, 3V4. 668. 
6K7G. 6X4. 6AM6, 3A4, 6BW6. 6CH6 6AT6, 
6AU6. 1213E6. 6BA6, 6BH6, 6BJ6, Z77, 1U5. 
5005, 12A6, 6VfiG, 35W4. 606, 8D3, 6F6. 
EF50 V1191. 501,6. 25L0. 7H7, 12SL7, 6AC7, 
617. 6N7, NR73, ECC31. 6SG7, 6SK7, 6557, 
6U5G, 6J6. 
í'äL1 ES at 8.8. 3 for 24: -. VR150,30, 6108. 
X66. VR99, 78, 607G, 6SJ7. 6SN7. 787, 7S7, 
705, 706. 7H7, 7Q7. 1307. 5763, 8BS7, 6BE6. 
SP10(1.11, AND TR.VNS0II'Ih'IN(:, 813's 
75 -, HK24G 35' -. 723AB 105' -. 725A 210' -, 
'162155 -. 8012's 8'6. 448A "Lighthouse." 85' -. CHARGER TRANSFORMERS. 200 -250v. 
A.C. Input. 1.5a at 6 -12 volt, 12'6. 3 amp. 
21 -. 6 amps. 29 6. 10 amps. 50'-. Post 2: -. 
Charger Rectifiers Bridge for use with 
above transformers, 2 amp. 11'3. 3 amp. 
12 -6. 4 amp. 150, 6 amp. 231. 10 amp. 30 -, Post 1/6. 
35, TENISON WAY', SOI.1Ii BANK, 

LONDON, S.E.1. 

www.americanradiohistory.com

www.americanradiohistory.com


rt 

i 

September, 1954 PRACTICAL WIRELESS 

News from the Trade 
Denco Coil Packs 

WE are informed by Denco (Clacton) Ltd., 357/9, 
Old Road, Clacton -on -Sea, Essex, that their 

recent introduction of four new coil packs, details 
of which were mentioned in our June issue, brought 
about a considerable number of requests for similar 
packs with gram. positions, with the result that 
they have now designed and are about to manufacture 
an additional three packs which will be known as :. 

CP4L /G Pre -set, long and three medium stations, 
inclusive price 41s. 4d. ; CP4M /G Pre -set, four 

Four -station coil pack with gram. position 

medium stations, inclusive price 41s. 4d. ; CP3 /G 
3- waveband for use with Jackson 500 pF condenser 
and SL8 scale, price 52s. Od. All three packs are 
designed with similar single hole fixing. 

Swindon Components Division 

THE Plessey Company Limited announce that a 
new division of the company has been estab- 

lished, to be known as the Swindon Components 
Division. It will be responsible for the development, 
manufacture and sale of electrolytic and paper 
capacitors and moulded track potentiometers. 

Mr. O. G. Cox, previously in an executive position 
in the Components Division at Ilford, has been 
appointed general manager. He will be located at 
Swindon where the new division's activities, under 
existing management, are now concentrated. 

The address of this new division is : The Plessey 
Company Limited, Swindon Components Division, 
Kembrey Street, Swindon, Wiltshire. Telephone : 

Swindon 3461. 

Stabilised Voltage Control 

THE new Winston stabilised voltage control equip- 
ments- announced a short time ago -are now 

in full production and more details of their design 
have just been released. 

Designed and produced by Winston Electronics, 
Ltd., the new stabiliser (now designated Voltastat) 
incorporates many new advances in voltage control 
technique. 

There are two types of Voltastat which accept all 
changes in load and changes of up to 20 per cent. in 
supply voltage, while variations in supply frequency 
of up to plus or minus 10 per cent. do not affect the 
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output. Stabilisation accuracy is normally plus or 
minus 2 per cent., but special equipments provide an 
accuracy of 0.5 per cent. By using a cold cathode 
voltage reference (which has an indefinite life) a 
stabilisation accuracy as high as .01 per cent. can 
be achieved. 

Another outstanding advantage of Voltastat is the 
rapidity of operation. They can correct for sudden 
changes in load or supply voltages within one -fifth 
of a second. 

The Type B is admirably suitable for use as battery 
eliminator, battery charger, constant voltage or 
constant current rectifier set for electroplating, speed 
control of motors, automatic voltage control of 
alternators and dynamos, stabilised heaters supplies 
for D.C., amplifiers, photometry, arc lamps, and any 
other type of electronic equipment. It can be used for 
all stabilised laboratory supplies, and if required 
supplied for rack mounting. -Winston Electronics, 
Ltd., 1, Park Road, Hampton Hill, Middlesex. 

Vidor Portable 

VIDOR have added to their already extensive range 
of portables by introducing an attaché personal 

set, the " Lady Margaret," which has several attractive 
features. It is an ultra -light, high performance 
portable with handbag dimensions, yet packing 
enough battery power for a season of outdoor 
listening. 

Despite its small size -8in. by 8in. by 4in. -the 
new receiver takes 90 -volt full -power batteries, boasts 
a 5in. P.M. speaker and employs four low consump- 
tion valves. The combination of long -life batteries 
and low consumption valves reduces running costs 
to a minimum never before enjoyed by personal 
models. 

Incorporated in the attaché lid is an external frame 
aerial with exceptional pick -up properties. Easy 
accessibility for battery replacement and servicing is 
provided by the patented hinged front panel. There 
are two wavebands -187 -570 metres and 1086 -1986 
metres. 

The " Lady Margaret " is 
attractively finished in two - 
tone silver -grey and scar- 
let crocodile leatherette. 
Crystal moulded dials are 
calibrated in metres and 
the exclusive Vidor on /off 
switch is operated auto- 
matically by the attaché lid. 

Complete with bat- 
teries, the set 
weighs 61Ibs. 
The price, 
lowest in the 
Vidor range, 
is I l guineas 
excluding 
batteries. - 
Vidor-Burn- 
dept Group, 
Erith, Kent. 

The Yidor " Lady ,Margaret" portable. 
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" Should Germany be Re -armed ? " 
THE programme under the above title was one 

of the longest and most complicated feature 
programmes, the BBC has put over for some 

time. It was a two -hour affair with the 9 o'clock 
news and Eric Barker in " Just Fancy " dividing it 
in two and aiding digestion, as it were. 

A huge " cast " of contributors had been collected 
-far too lengthy a list to enumerate here -both 
British and foreign as well as for and against. The 
narrator was John Snagge, the reporters were 
Edward Ward for the United Kingdom and Ewan 
Butler and Colin Wills for abroad, whilst both 
halves were summarised by Matthew Haltor. Part 
one, it should be mentioned, was chiefly the views 
of British leaders and part two of foreign. 
The programme was started off with a historical 
background to EDC by Vernon Bartlett and the 
whole brought to a conclusion by the Foreign 
Secretary, Mr. Eden. 

What was the upshot of it all ? Apart from Mr. 
Eden's concluding words, we were left more 'or less to 
form our own opinions and draw our own con- 
clusions. A vast amount of labour must have gone 
into the compilation and it was most interesting to 
be veered first from one side and then to the other. 
High statesmen, soldiers and trade union leaders, 
peasants and artisans, church dignatories, journalists 
of distinction : British, French, German, American, 
etc., all were there and all contributed instructive if 
not original views. But no one, in my opinion, put 
forward anything constructive : no one broached 
the real heart of the matter. It k not for me, of course, 
on this page, to say what l think that heart was. 

I said this feature was punctuated by " Just 
Fancy." This is written and produced on lines very 
similar to the recent Peter Ustinov and Peter Jones 
programmes. The first number was very amusing, 
with the irrepressible Eric and Pearl Hackney in 
excellent form. But all first numbers are always good. 
Will subsequent issues be its equal ? 

Dame Sybil's Golden Jubilee 
Another mammoth production was the tribute to 

Dame Sybil Thorndyke on the occasion of her Golden 
Jubilee in the theatre, namely, Shakespeare's " Henry 
Viti." It seemed as though the whole of the London 

j stage filled the cast. Dame Sybil herself played 
Queen Catherine : John Gielgud, Ralph Richardson, 
Laurence Olivier, Ernest Thesiger, Vivien Leigh, 
Athene Seyler. All were there. This is not one of 
" our William's " most inspired plays and few of its 
passages have found their way into the anthologies. 
Wolsey's " If 1 had but served my God as I have 
served my king," etc., is one of the most notable. 
But many of its pages are scholarly and donnish, even 
to their real authorship being in some doubt. Thee 

production, by Peter Watts and Audrey Cameron, 
was as good .listening as it was a tribute. 

Our Critic, Maurice 

Reeve, Reviews Some 

Recent Programmes 

" What's It All About ? " 
Someone wittily remarked fairly recently that, in 

my own words, one of the most remarkable features 
of our present civilisation was that small teams were 
paid large -q.v. -sums to play parlour games to 
millions of listeners, to whom they were invisible, 
and to ever -growing numbers of viewers to whom they 
are static and not actually " playing " at games at all. 
The latest of these to reach the listening part of the 
public is " What's It All About ? ", a " game of 
detection " in which, to quote the Radio Times, 
" the panel tries to solve a series of curious situations 
invented by him," namely the deviser, John P. Wynn. 
The panel is composed of Iris Ashley, Dulcie Gray, 
Lionel Gamlin and Gùy Ramsey, " the characters " 
being our old friends Charmian Innes and 
John Cazabon. 

From this it will have been gathered that it is 
run on precisely the same lines as " The Name's 
the Sanie," which, I think, is a better show and whose 
departure from radio programmes is to be regretted. 
Although witty and amusing up to a point, I doubt 
if the J. R. Green of the future will give it more than 
a passing nod. The chairman is the ever -efficient 
and engaging Brian Johnston. 

Mr. V. S. Pritchett, on the Third, delivered an 
absorbingly searching series of talks under the generic 
title of " The Comic Elements in the English Novel." 
A fine novelist himself and obviously a man of wide 
reading, Mr. Pritchett interested all those who are 
themselves interested in our vast and famous literature. 

Plays 
" Arsenic and Old Lace," like all plays of its type, 

must be seen as well as heard. Those who did see it 
during its phenominally successful run will remember 
the essential visual qualities of the quiet comings and 
goings of the two old ladies in their poisonous 
machinations. It is not possible to adequately 
substitute this with the openings and shuttings of 
" that door " and the various contents of Pandora's 
" effects " box. Nevertheless, the radio version of 
Joseph Kesselring's famous farce which Mary 
Jerrold and Naunton Wayne, with Edmund Willard 
and Dorothy Green, put over was excellent fun and 
came off with considerable éclat and punch. 

Sophocles' " King Oedipus," in W. B. Yeats' 
version, made wonderfully powerful entertainment, 
almost of Third programme quality. Done by the 
Dublin Abbey Theatre company, it gripped from first 
to last. The farther back in time we go for our shows, 
the better they seem. 

r 
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-ALPHA FOR VALVES 
We may have the type you 
require -Drop us a line - 

Reply by return post. 

VALVES GUARANTEED NEW AND BOXED 
LOGTALS. 7137, 7(5, 7(6, 7117, 
7Y4, 737, 7147, All 8/6 ea. 

B7G BATTERY MIDGETS. 
1133, 1T4, 144, 145, All 7/6 e,1. 
344, 3(44, 3V4. All 816 ea. 

BATTERY OCTALS. I A70'í', 1 351:'1', 
1H5OT, 3Q5(1T, All lee rn. 
1(5(1.1' (DL35), 816 ea, 

MAINS MINIATURES, 6.A 1.: - - rA 945, 9/- ; 6AM6, 7/8 : 6AT6, 9/- 
/161111.9 / -: 6(4. 8 /-; 111/6, 9l -; 1:'4'1'7. 9/ -I 12.ÁU7, 9 / -; 12AX7, 9/-: 
1312 (EY51). 18.6. 

MAINS OCTALS. ra'it:. 8,6 ::54(, 88 ; 6A0a. 9;8 ; 6F614, 7/6 : 6116OT. 
4'-; 6.151,',5/6: 11.17,,66: 6K 7(1, 6Ktn:,8/9; 6I.60,9/-; 6L7,7/6; 
641.7('1'.8'-: 6MX7.9:-: 1ì1'5a,86; 611341T, 7/6. 

BOA RANGE. BCH42. 102 : EF-I. 10 / -: EF43, 10/6: EAF42, 11/6: 
1184 I. 10 - : 1-.G1'I I. 11'- : 111.4I. 1010 ; ELL, 11/0 ; EZ411, 10/8: 1:541, 
10/8: 1A142, 11 6 : 1 -Ba 1, 10.- : 09(41,11/ -. 

MISCELLANEOUS. 054, 6,1-: 1.[2. 5 -; 4111, 2.9: I,:,1, 2-: K15, 4i9; 
95ú,3/6; 9001,8,1-; ,9002.8'-; ", ::,6.-; pon4,ó-: EP0.6;6: 1:K:i2,8'-; 
VR1:50/30, 9;-: VI:II;;so, 9'-: AI I'1:X. 5.61 1:1140, 2.-: 1:636, 8:6; 
H30,9/-: KT2.5'-: 1'X23.15-: \t01'h:V.5:-: l'1'.\2:,.8!-: V1''18.5:8; 
PEN46,8'8: PES.221lA,4:9: (11.'.'(,.76: r22.8-: 1.23.15:-: EP:14,68; 
10C33, 7'6; 4I'61, 3'9: M141, 3 6 I;10o. 6'-: 1:1:,0 I3y1), 8i-; EP:54, 
7/-7 ECï2,5/9; V 111.3,6: 12oA,36; X03,10/- 

RECTIFIERS. VIII 1111 -Il, 8/6; 
V1'29 911'141, 8:6: 1110/ 11 (PN"4/ 
Sorry, 9 8 :77240'1', 8 6. 

UX RANGE. 647, 9:6 7:,, 10'- ; 

61(11, 7,3 : 6('6, 66 ; 42, 8 : so, 8.8. 

B70 RANGE. 1:FÚ1, 7/6 ; 11692, 
8/6; EB91, 7 / -; EL1(O, 9, -; ELP1, 
9/- ; í1V01, 

BOA RANGE. 1'L01, 13'6 : l'ira!, 
11/6: FY60, 10 8 : 11B F80, 11.6 ; 

6680, 11/6 ; 131,0,,, 11,6 ; FTsl, 
10/8 ; PY82, 10 6. 

I2.40. 69: I^_1'0. 8i-: 12K7, 9:-: 14Q7, 9/-: 12K0, 9/-; 120(17, 5/6 
1.28117. 5 I23.17. 7 B: 123E7. 6 6: 124Q 7, 8,6 : 21A611. 9)- : 201,0(T, 

B 6 : 27'.4. 9,- : 2725, 8 8 : :::, Lca: I', 8/9 ; 3354, 8/8 ; 503e01, 9/8; 
I o 1.1 , I I . 11í- : (' l.:l.a, 11: - : 10 -. 

THE ALPHA 

AMPLIFIER 
Ir -r, 114 611T 

1:671.)1. ,.r A.('. 109 
isolated . 

11 

1 back 
It- oltage 1,..I , 

11 1 rolled, 9,1,0,,,' md tom:. 
.1,1.11 i0p,,t net -. omit. for 

,1.111,1 tt stal 
r 

Hi Pi, 
I.esv than I per cent. 

I 'I,,1 20,1 awl :1111 harmonie 
,Ilnt,r(itt at :i Otto /oaf -nit 
1r..;,, 1.111111 1'.1'.3. ,mplete 
,fol I lot Ilse'. 7916. Post exits. 

HEADPHONES 
Type CLR. Low resieoo,ce 1700. 
7/6 Pair. 
Type CHR. High resistaoee 4,000 fl, 
11/- pair. 
Type DER, a super ó..b, 13 0 pair. 
Headbands, (vide type, 1.9 each. 
Headbands, by 'l'ri min Radio Mfg. 

('hongo, U.S.A., 1.20(1(1 each 
w:o-piece. light heudbnu1 omplete. 

ith lead and lgraoie jack plug, 
13/6 pair. 

SPECIAL PURCHASE 
Volume controls with switch. 

All 21- earn 
Single Pole switch 20h11, 100k ft, 

meg 0, 1meg 0,1 metal. 
Double pole switch : 50k It, 1 meg ll. 
All by well known makers. Suitable 
for TV. etc. 
BUY NOW WHILE STOCKS LAST. 

HYDROMETER by Evide /Canad,u, 
nnplete in w0o11 case. 7,6 each. 

BELL TRANSFORMER "CON - 
CORDIA." 3 v , : v., 4 v., I amp. 
fused. In Bakelite case, 8:8 each. 

TERMS : Cash with order or C.O.D. 
Postage and Packing charges extra, 
as follows . Orders value 10'- add 
9d. : 20 /- add 1/- ; 40'- add 1 6 
95 add 2/- unless otherwise stated 
Minimum C.O.D. lee and postage 2 3, 

MAIL ORDER ONLY 

ENGRAVED KNOBS 
Control knobs, ,I,'a.rlt' engraved in 

" A " diameter Erin.: 
IIVI,dlismeter Ilin. Both in two 

ó1r1 , Walnut or l'n'am. Inserip- 
ti0oa available. 
RADIO . " Volume," " Vol. On/ 
Off," " Wavecbaage," " Olt Off," 
"Tuning," "SML Gram," "Radio- 
gram," " Tone." 
TELEVISION : " Contrast," f1 Bril- 
liance Oe,O8" "Focus," "Bright- 
ness.+, 
AMPLIFIER : " Treble," " Rasa " 

Phi( any :ove). 
TAPE RECORDER : Record /Play. 

('Is 1.,, l /._.0 be supplied in itb,e 
.vi ,1 -,.,. I. :,I, 186, rash l'speetively 

MAINS TRANSFORMERS 
3 -way Mounting Typa 

I :,,II.'.: y 2 b Inps, with 
lisps at 4 v. on filament w0,11ì0g. 
Price 17 6 each. 
MT2. Primary n- 210 -230 -250 v. 

6,cnndary 
250 -11-250 v. SO 7111. 

:1 v. 4 amps. 5 v. 2 amps. Both 
filament imti,,ga to('I "I 4 V. 
Price 17/6. ash. 
MT3. 311 volt 2 amp. tapping, as 
follow 

3 

. 4, , 10, 12, 15, 18, 
11 2 04, 17 6 fowl.. 

CONDENSERS 
The Gdloe lug is a selection ir10n our 
storks of manufacturers' surplus 
condensers all by well -known makers, 
DI:BILIER, B.I., 11E1 (EDI8\VAN), 
4l'RAOI'E, etc. 
Aluminium Can Types, Clip Fixing 
8 X 8 mid. 450 v. ... 4/- 
8 X 16 laid. 45(1 v. ... ,.7 41 
8 x 94 mí,1. 3311 v. .,. .,, 3/- 
8 o :p2 mid. 475 v. ... ... 3/9 
12 X 4 mid. 450 v. ... .. 2/- 
16 n,fd. 450 v.... ... .., 3/- 
10 X 8 meld. 350 v. ,.. ,,, 9/- 
1 (i x 16 mid. 350 v. ... ,., S/3 
20 x 20 /mil. 500 v. ... ... 4/9 
24 mLI. 450 v.... ,,, .,, 2/9 
25 X 16 swill. 350 v. ... ... 346 
3" X K odd. 350 v. ... ... 816 
:r2 x lfi mid. 350 v. _. ... 9/6 
32 X 32 mid. 450 v. ... 6/11 
:1.2 x 32 X S mA. 330 v. 8/8 
:1.2 X 32 mid. 330 v. 23 n,A. 25 v. 5/9 
64 m,01.3á0 V.... .. ... 2/- 

H.R. Range 
B. R.850 8 mí11. 300 v. 2,9 ea. 
B.16.1113(1 16 mid. 3081 v.... Ilea. 
B.R.2)130 211 mfg. 301) v.... 3'8 ea 
8 x 0 mid. 51111 v. ... 4/- ea. 
11.8.301 30 mid. 12 v. .. 1/ 9 ca. 

Midget Metal Types 
2 u0 fd. :150 v. ... ... ... 119 

v. ... ... ... 1.1 
0 x 111111.X-0) V. ... . 3; - 

s x K (1,1d. 450 v. ... . 16 mfd. 3311 v. ... ,.. . 2:9 
16X0 natl. 450v. 4:- 
16 x Di mhd. 450 v . 
16 x 24 mid. 300 v. ... ,,, 4/9 
24 mid. 330 v.... ... ... 2/9 
:2 mid. 330 v.... ... ... 1/9 

v . . . . 4 / 9 332 ... ... 4/9 
250 mpl. 12 v.... ... 1/9 

RECEIVER 1132A 
Contains EK32 ; 4 EF39 ; 6H6 ; 

635 ; 3 SP81 ; P61 in good con- 
dition. Fitted with tuning meter. 
Slow- motion drive calibrated Gel 
complete with circuit diagram. 
49.6 each. Carriage and packing, 
7/6. 

WHEN ORDERING PLEASE QUOTE " DEPT. P.W," 

Wire Ended Types 
mid 4: o v. cardboard covered 1 11 

:l(1 Pdd. 150 v.... ... ... 3.9 
Bias Condensen 

'l'ag ended metal types. 
1/- 

Y:í mid 25 v. ... ,,, 1/8 

56 mill. 50 V. ... ,,, .., 2/8 

101) nib). 25 v.... ... ... 1/9 
Wire Ended Types Cardboard Covered 

00 in id. 12 v. ... ... ,.. 1/9 
36 mid. 50 y. .. ... ... 2/3 

LOUDSPEAKER CABINETS 

Available for Blin. and Sin. Speaker 
units. Polished walnut finish. A 
very attractive cabinet at quarter 
of to -day's prices. 
Price : 61in. Type Cabinet, 15/6 each. 
Price ; Sin. Type Cabinet, 19,6 each. 
See page 515 under loudspeakers for 
suitable speaker units. 

"AEROVOX " condenser Clips, 3d, 
each. 
HIGH VOLTAGE CONDENSER. 
.01 mill. 5 kV. D.E. working. 
JUNCTION BOXES, 'í'3'1/e 331;2 2:14, 
211 -N ay. 
PUSH BACK WIRE. Sire 7 /012. 
Available in is dovrs. blue, green. 
reel. Prices 21d. yawl. 
RECORDING TAPE. 1,200ft. Wound 
on a " Eyldon " Irrl. 19)8 each. 
NEEDLE CLIPS, ld, each. 
" WHANDA " Wire and Cahie 
stripper. To strip cable of diameter, 
pin., lip., tin., ;deal for coaxial 
cable, 5'- each. 
NYLON BRAIDED DRIVE CORD. 
23 y11. reels. 1/9 each. 
AMERICAN RELAY. 450 (tuprd- 

with leads No. AZ0345. Pric, 
119 'roll,. 
IRON LEADS. Black and w9,ilc 
flatiron leads, bonded ends. 1,3 
ash, 

POTENTIOMETER PANEL. 4 
Potentiometers on panel. 00 k. 
3.6.4.: 750 WAY : 25 k. carhop ; 

5 k. H' /N'. All with long spindle, 
with leads of different colours 
terminating in an 11 -pin plug. 
Price 716 each. 
SLEEVING. 4 min. PermanoiI 
isulation. 9d. yd. Varnished 
cotton, I mrn. yellow only. lid. y.l. 
I mm. sleeving, various colours 
Id. yd. Regret this has to be ow 
choice of colours at this special price. 

FOR BUILDING T.R.P. - OR SUPER - 
HET, THIS IS THE MOST POPULAR 

CABINET ON SALE TO -DAY 

Complete with drilled chassis, dial, 
hack plate, pointer, dial drive and 
drum. etc. Price 27/8, Poet 2, -. 

( );ALPHA RADIO SUPPLY CO. 
6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS 1. 
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-THE MODERN BOOK CO 
Britain's Largest Stockists of 

ENGLISH & AMERICAN TECHNICAL BOOKS 

The Oscilloscope at Work, by A. Hass 
and R. W. Hallows. 15s., postage 4d. 

Practical Wireless Circuits. by F. J. 
Camm. 10e. 6d.. postage 9d. 

The Electronic Musical Instrument 
Manual, by A. Douglas. 30e.. postage 
6d. 

Practical 'l'elesleien Circuits, by F. J. 
Camm. 15s., postage 6d, 

Radio Designer's Handbook, by 
F. Langford -Smith. 92e., postage Is. 

Brimer Radio Valse A Telelube 
Manual No. 5. 5s., postage 4d. 

Reference Data for Radio Engineers, 
by Federal Telephone & Radio Co. 
37e. 6d., postage Is. 

Audio Anthology : Nos. 1 & 2 com- 
piled from Audio Engineering." 
16e. each, postage Od. 

Testing Radio Sets, by J. H. Reyner. 
22e. 6d., postage 9d. 

Telecommunications Principles, by 
R. N. Renton. 37s. 6d., postage ls. 

Television Recels er Servicing : Vol. I 
-Timebase Circuits. by E. A. W. 
Spreadbury. 21s., postage 6d. 

The Radio Amateur's Handbook 
1954, by " A.R.R.L." 30s., postage 1s. 

Hints B Kinks for the Radio 
Amateur : Vol. 5, by " A.R.R.L." 
1%. 6d., postage 3d. 

Radio Valve Dala, compiled by 
" Wireless World." 3s. 6d., postage 3d. 

Ptcas" cult or curl for osr catalogue. 

19 -23 PRAED STREET 
(Dept. P.9) 

LONDON, W.2 
Hone: PADdinglon 4195 

Open all daft Saturday. 

Don't scrap that 
failing car battery 
or radio cell. Try 
Renewbat condi- 
tioner. Works like 

a charm. Simple and safe to 
use. Full instructions. Car size 
3/ -, p.p. 6d. ; Radio size 1/9. 

CHAMPION PRODUCTS, 
43, Uplands Way, London, N.21. 

Phone : LAB 4457 

Introducing the : - 

AEI 

Reg. Desion 

TYANA TRIPLE 

THREE 
MAKE SOLDERING 

A PLEASURE 
SMALL 

SOLDERING IRON 
Complete with detachable 
BENCH STAND 19/6 
The smallest high -power 
soldering iron. Length 
only 84' ; adjustable long 
bit dia.3 /16` ; mains volt- 
ages 100 /IIO, 200'220, 
230/250. 
The "STANDARD" 
Popular Soldering Iron 
now reduced to 14/11. 
Replacement Elements and 
Bits for both types always 

available. 
KENROY LIMITED 
152/297 UPPER ST., 
ISLINGTON, LONDON, 

N.1. 
Telephone : 

No.867804 Canonbury 4905 -4663 
V 

Wireless Supplies 
Unlimited 

(founded 1925, originally Stratford, E.15.) 

Still on the go, and STILL carrying the 
MOST COMPREHENSIVE STOCKS of 
Component Ports in the Industry I 
Get all your requirements from one source, 

and experience 
SAME -DAY SERVICE ! 

Dependable American paper -dielectric 
Capacitors in metal (not cardboard). 
cases. Genuine SPRAGUE tubulars 
not substitutes, not leaky rejects. 
.001 pF. 1,000 v. D.C. wkg, 7l.d, each 
002 1,000 v. 71d, 

..005 1,000 v. 
01 1,000 v. 
'.02 750 v. 

I 350 v. 101d. 

Genuine SOLAR Oil -Filled "Bath - 
tubs " 

.1 itF. 1,000 v. D.C. wkg. 1/3 each 

.25 400 v. 9d. 

Post 6d.. up to six, 9d. up to twelve. 
Any quantity supplied, subject to 
stocks remaining available. 

WIRELESS SUPPLIES 
UNLIMITED 

(Proprs. Unlimitex Radio Ltd.) 
264 -266, OLD CHRISTCHURCH RD., 
BOURNEMOUTH, HANTS. 

Bournemouth 4567. 
'Grams : Limitrod, Bournemouth. 

D.('. MULT'1MF:TTSR KIT 
Converts any I mA. or 500 nA meter into a 
useful 17 range Multimeter: Complete with 
instructions. The kit consists of 6 High Stability L Resistors. 3 other Resistors. a 
Potentiometer, and Shunt S51 or 5505 as 
required. These give 10 Voltage. 6 Current, 
and 1 Resistance range. Price 23'6. 

ML LTIMET'Elt KIT 
As above, but with 4 extra High Stability 
1% Resistors and Westinghouse Meter 
Rectifier to give an additional A.C. Voltage 
Ranges. Price 43' -, Plugs, Sockets, Ter- 
minals, Switches and Croc. Clips for above 
are available. 
UNIVERSAL. SHUNTS 
High accuracy for any 1 mA. or 500pA 
meter. Only one simple adjustment to 
make, no calibrating meter being required. 
Boxed, with instructions. Guaranteed one 
year. S505 (l mA.) covers i, 5. 25. 100 and 
500 mA. S51 (1 mA.) covers 2, 10, 50, 200 mA. 
and 1 amp. Price 111. 
FIXED UNIVERSAL SHUNTS 
For I mA. 100 ohm and 500 pA 500 ohm 
meters. No calibrating or adjustment. just 
wire up and use. Ranges as S51 and 5505. 
Price 11/9. 
UNIVERSAL 5 RANGE SHUNT'S 
For any meter in the range 50 !r,\ to 5 mA. 
Price 11.'9, details on request, 
RESIS'rA IX( 'f: BOXES 
Set of 12 Wireweund Resistors. accuracy 
0.3 %, values 1. 2. 2, 5, 10. 20, 20.50. 100, 210. 200, 
500 ohms to give all values of resistance 
from 1 to 1,110 ohms in 1 ohm .steps. For 
Plug type boxes. Price 30- per set. 
PRECISION RI :SlSTolts 
Any value. 1 ohm to 1.000 ohm. accuracy 
0.5 ",,. Eureka wound on flat strip. Price 2'0- 
RESISTANCE CAPACITY RR IDGF :S 
Set of six Standards. 100 SF, 0.001 «F, 1 !IF, 
100 ohms, 10 k -ohms, 1 M -ohm, all at 2%. 
Price 946 per set. 
C'LEARANC'E BARGAIN 
This month we are offering parcels of 
assorted radio components. Really amazing 
value. New Volume Controls, Switches, etc.. 
10,'- and £1. 

MASSEY 58, Wakefield Ave., 

FIRST -CLASS 

RADIO COURSES . . 

GET A CERTIFICATE ! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how ! 

FREE GUIDE.---- 
, The New Free Guide contains 132 

pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as 
A.M.Brit.1.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc, (Eng.), 
A.M.I.P.E., A.M.I.Mech.E 
Draughtsmanship (al branches), 
etc., together with particulars of 
our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER --- 150,000 SUCCESSES --J 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148, HOLBORN, 
LONDON. E.C.I 

For high and low voltage 
testing : -I -30 and 100- 
850 volts A.C. or D.C. 
Write for interest- 
ing leaflet 29F. 

RUNBAKEN - MANCHESTER 

SPARKS' DATA SHEETS 
10th ANNIVERSARY 

YOUN(. 1 \I,1 Oli tobe full of Ideas and Itighl ( p Ir, Date 
but 

(11,95 ENOUGH to have that Vilnt Experience and Knowledge s, hieh makes 
SPAR KS' DATA SHEETS 

The Safest. Finest and Simplest. 
Ten Years and Over 100,000 satisfied users 
in all parts of the World prove the claim 

"SECOND TO NONE." 
ORDER NOW. READY SHORTLY. 

TWO NEW SHORT- WAVERS 
All -dry Battery operation. High -Sensitivity 
Band -Spread Circuits. Latest Eddystone 
Plug -in Coils ensuring All -wave coverage. 
Simple Construction. Data Sheets 2'6 Each. Plus 214. stamp. 

Single- Valve. No. S.W.D.X.1. 
Two- Valve. No. S. W.D.X.2. 

MANY OTHER DESIGNS AVAILABLE, 
See Last Month's Issue or 

Send 2;d. Stirne for Latest List. 

COMPONI.\ I s \ ND DRILLEID 
Is -.1 l'l'LIi;D 

L. ORMOND SPARKS (P.) 
8, COURT ROAD,el% \S \1:15, DORSET. 
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The First Twelve Years " 
SIR, -Mr. H. E. Adshead, in 

your issue for July, suggests 
that I write a postscript to my 
articles about the early days of amateur wireless. 

He refers in particular to the possibility of any 
museums or collectors who might be interested in 
early amateur equipment. 

This might well be a matter worthy of consideration 
by the RS.G.B. and, if time permitted, I would 
suggest that such a collection might be a most 
attractive exhibit at the next exhibition held by the 
society. 

In regard to the matter of range of reception of 
some of this early equipment, both I and one of my 
friends took signals from Newfoundland in 1913 on 
a straight crystal receiver. 1 seem to remember that 
the wavelength was 10,000 metres ! 

Finally, I suggest that " early " equipment should 
be that which was in use before 1914. -C. H. 
GARDNER (Twickenham). 

Valve Tester Request 

SIR,- Wholeheartedly I agree with the recent 
request under " Open to Discussion," namely, 

for a valve tester. When 
1 look through All my 
back numbers I cannot 
find any copy dealing with 
such an instrument ; it 
does seem to have been 
sadly neglected. 

In my opinion what we 
need is a first -class mains 
(A.C.) operated instrument 
capable of measuring mutual conductance 
volt, also emission on rectifiers and diodes 
A.C. voltage applied to all electrodes. This arrange- 
ment would dispense with electrolytic condensers 
and rectifier. -J. PETERS (Birmingham, 26). 

Radio Sales Losses 

SIR, -As a subscriber, I read with interest 
Mr. Gardner's letter in the May issue under the 

above title. 
I recently saw an old advertisement from a 1946 

handbook for a communications receiver. In 1946 
this cost about £6 (to hams). How about it? I am 
sure there would be a good demand if price were kept 
to about £10 to £l5. -A. H. MARTIN 
(Wolverhampton). 

Those Old Components 

SIR, -I would like to see one or two circuits with 
4 volt heaters included. I know nearly all modern 

technique involves 6 volt heaters, but there are a lot 
of old radio sets still with 4 volt heaters and it is to 
this junk that I refer. I come of the lower income 
group and costly modern equipment is beyond my 
pocket. It is therefore these old components that 
I rely on for my practical experience in radio 
engineering. What about it, P.W. Boffins ?-P. L. 
KNIGHT (Heywood). 

Germanium Crystals 

S1R,- Having recently made 
up a small local station 

set for quality, I thought of 
using a push -pull double crystal for the detector as 
suggested in the July issue. I used an R.F. stage 
feeding the crystal combination. The output is 
high and quality excellent, but the two crystals damp 
the circuit heavily. It was necessary to apply the 
crystals to a centre tap and the R.F. feed to the top 
of the coil through a 100 pF. condenser. 

I bought four G.E.C. germanium ungraded crystals, 
which sell from Is. 6d. to 3s., and measured them. 
Other experimenters might like to know the results. 
1. Excellent high back res. 2. Not so good- medium 
back res. 3 and 4. Almost useless ; evidently tolerance 
rejects from crystals made for telephone modulators. 
These are really non -linear resistances rather than 
rectifiers. The resistance is low in the forward 
direction and a bit higher in the reverse direction. 

As these types of crystal rejects form the bulk of 
those on the market, and there is no way of telling 
the good from the useless, it is better to buy the proper 
branded rectifiers, probably cheaper in the end. 

A peculiarity I noticed about two of these crystals 
is that the back res. 

Whilst we are alwgrs pleased to assist readers with = voltage is applied the true 
their technical difficulties, we regret that we are unable ' back resistance takes i to supply diagrams or provide instructions for modifying 

4 surplus equipment. We cannot supply alternative details several seconds to fall to 
for receivers described in these pages. WE CANNOT its true value. This is 
UNDERTAKE TO ANSWER QUERIES OVER THE i 

i TELEPHONE. If a postal reply is required a stamped t evidently dué to the 
and addressed envelope must be enclosed with the coupon storage of electrons and 
from page iii of cover. must cause some distor- ............._.........._... 

tion. 
per It is probable that all germanium crystals suffer 

with from this effect to some degree so that the outputs 
would be less perfect than expected. -Wm. J. LAW 
(Ealing, W.5). 

" Noisy Reception" 

S1R, -With reference to Mr. F. E. Apps's article 
" Noisy Reception " in your August, 1954, 

issue, I should like to make a few observations on the 
paragraph dealing with thermal agitation (Johnson) 
noise, with particular reference to the expression :- 

ERMy= -/4KTR (AF) Volts. 
I should like to point out that K= Boltzmann's 

constant, is given by 1.37 x 10 -23 joules per degree 
abs. (and not 1.37 x 10-28 as stated). Further, in the 
above expression we consider the bandwidth (in 
c /s.) over which the equipment is operating, and 
not the frequency of operation. This is because, as 
the distribution of noise extends over a very wide 
frequency range, the value of noise voltage depends 
on the bandwidth concerned. In practice this is 
measured between the " half -power points " of the 
particular apparatus, i.e., between the points on its 
response curve that are -3 db. with respect to 
maximum output. 

Finally, the above expression may be simplified by 
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considering T =290° K (17° C), hence we have :- 
ERms= 4x 10 -3VR. (AF) 
where E is in microvolts 

R is in ohms and 
AF is in kc /s. 

making substitution into this equation a much easier 
process. -R. G. MATTHews (Billericay). 

Amateur Transmitting 
SIR, -I am not an amateur but I would like to 

say a little about the need for tests, etc., for 
amateur transmitting licences. 

In the early days of wireless, anyone could put 
a few bits and pieces together and go on the air. 
When the Titanic disaster occurred, all the con- 
temporary hams got on the air, plus a few others, 
trying to " help." Result -chaos ! This affair showed 
the need, if it really needed showing, for some 
international ruling on such transmissions. 

Our own P.M.G. did not think up what some 
moronic types consider to be unnecessary regulations 
when he was in a spiteful mood. It was laid down 
by international regulations. This includes the 
regulations concerning morse, too. 

A previous correspondent of yours pointed this 
fact out, and that, to my mind, should have stilled 
the thoughts of a fairly big proportion of those who 
have since written to you. 

Perhaps Hector Cole, and others like him, consider 
such things as motor car licences, aeroplane licences, 
etc., are also unnecessary. Or perhaps they are 
mentally still of the age which delights in using 
such phrases as " mutual admiration society," 
" licking the hand of authority," etc. If so, they are 
just too young to understand. ARCHD,.G. DARLING 
(Glasgow). 

Rotary Switch Hint 
SIR, -I have a practical hint which you may 

consider to be of interest to constructors. 
It concerns the well -known four -pole three -way 

miniature rotary switch which appears to be in good 
supply. With a little modification, any one of the 
following switching combinations can be made :- 
2p.4w.,2p.5w., l p.6w., 1 p.7w., 1 p.8w., 
1 p. 9 w., 1 p. 10 w., and I p. 11 w., mostly types which 
I believe to be unobtainable in the miniature range 
and yet very handy for use in compact items of test 
equipment. 

Inspection of the standard 4 p. 3 w. type shows that 
a number of unused stop tabs are available, also the 
wafer can be easily removed to facilitate clipping off 
sliders and replaced. 

By bending up appropriate stop tabs, clipping off 
one, two or three sliders (dependent on switch com- 
bination required) and strapping pole tags together, 
any one of the above switch combinations can be 
made. Care should be taken with the 2 p. 5 w. com- 
bination to ensure that the selected slider does not 

rotate over three of the original poles. -R. A. POOLE 
(Newark). 

"Mathematics and the Service Engineer" 
SIR, -1 read with some surprise and amusement 

the article " Mathematics and the Service 
Engineer " (May, 1954), in which the author assumes 
that a person holding the O.N.C. is capable only of 
solving simple arithmetical problems and that he 
requires something more. The subjects that he 
suggests necessary are in fact covered in the first 
year of the O.N.C. -T. MASON (Chadwell Heath). 

Plastic Containers 
SIR, -With post -war developments in the plastics 

industry a large variety of plastic containers 
have become used in the retail of toilet and cosmetic 
accessories, etc. 1 have found that by drilling small 
holes in the bottoms of suitably designed boxes and 
inserting terminals, useful fuse boxes and protection 
caps for high potential terminals can be constructed 
quickly and cheaply. -M. BASSev (Orpington). 

Beginner's Guide to Radio 
SIR, -The first article in the new series introduced 

me to your journal and also to the joys of radio 
construction. I suppose the series must come to 
an end sometime, but I, for one, shall regret it.- 
K. V. H. (Hampstead). 

MAINS SUPPLIES FOR BATTERY VALVES 
(Continued from page 562) 

3. Apply H.T. but with a milliameter and a 10 kr1 
potentiometer in series with the H.T. positive lead. 
The series resistance may be gradually shorted out 
and it will soon become apparent whether or not the 
normal H.T. current is going to flow. In a standard 
four -valve superhet this should be between 7 and IO 
milliamps with 69 volts H.T. and 10 to 14 milliamps 
with 90 volts. 

4. When checking voltages on the B7G valveholder 
tags, slip a piece of insulating sleeve over the probe 
(or screwdriver shaft) so that only about 1/32in. of 
bare metal is showing at the tip. This will minimise 
the risk of inadvertent interconnection of tags at 
H.T. and L.T. potentials. 

5. When first trying out a mains unit, always 
disconnect the valve heater chain and H.T. leads and 
substitute dummy resistive loads. (I50í1 and 10 kit 
should be used in place of the valve heaters and 
H.T. drain respectively in the case of the A.C. /D.C. 
unit described above.) Voltage measurements should 
then be made to ascertain whether it is safe to operate 
the valves. 

6. Mount sockets from old batteries in the receiver. 
When no batteries are available and it is desired to 
run the set from the mains, the leads normally plugged 
into the batteries may be safely housed in the sockets 
and possible damage prevented. 

r Peaetieal Wire 
Editorial and Advertisement Mee : Ies.," Osage Newnee, Ltd., Tower House, Southampton Street, Strand, W.C.S. 'Phone : Temple Bar 93°8. Telegrams : Newnea, Rand, London. 

Registered at the O.P.O. for tranamiuion by Caandien Magaaine Poet. 
The Editor will be pleased to consider articles of a practical nature suitable for publication in " Practical Wireless." Such articles should be written on one side of the paper on ty. and should contain the name and address of the sender. Whilst the Editor does not hold hfmself responsible for manuscripts. every cffort will be made to return there if a stamped and addressed envelope is enclosed. All correspondence intended for the Editor should be addressed : The Editor, " Practical Wireless." George Aewnes, Ltd., Tower House, Southampton Street. Strand. W.C.2. Owing to the rapid progress in the design of wireless apparatus and to our efforts to keep our readers in touch with the latest developments, we give no warranty that apparatus described in our columns is not the subject of letters patent. Copyright in all drawings, photographs and articles published in Practical Wireless" is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden, ' Practical Wireless ' incorporates " Amateur Wireless." 
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September, 1954 PRACTICAL WIRELESS 

NEW! ENLARGED! EXTENDED! 
N E W N E S 

ELECTRICAL 
ENGINEER'S 

REFERENCE BOOK 
JUST OUT ! This rich store of electrical knowledge, 
written and compiled by 68 specialists, provides 
authoritative information on new developments and 
latest practice in all branches of electrical engineering. 
It gives you wanted information and data immedi- 
ately -there is no time- wasting or searching through 
a number of books for facts you must have. Judge 
the value of the work for yourself, now, without cost 
or obligation. 

32 Fact - filled Sections 
including : Theory . Calcu- 
lations Power Station 
Practice . Materials . Trans- 
formers Distribution 
Motors Wiring- and -Installa- 
tion . Illumination . Meas- 
urement Heating, Ventilat- 
ing and Air Conditioning . 

Welding . Electronics . Lift- 
ing and Conveying . Electri- 
city in Mines, Agriculture, 
Horticulture, Aircraft and 
Automobiles Progress . 

Education and Training . 

Literature . Rules, Regu- 
lations. 
Many New Sub -sections 
including : Generators for 
Hydro -electric Plant . Surge 
Protection and Testing of 
E.H.T. Transformers (special 
reference to 275 -kV Super - 

grid) . Testing Induction and Synchronous Motors. 

YOURS for 7 DAYS 
FREE EXAMINATION 
2,184 pages and 32 sections on modern standard practice and 
latest information on new developments. 2,065 Diagrams 
prepared by expert draughtsmen. 280 Special Photographs. 
Strongly Bound in Hard -Wearing Blue Moroyuette. Size 
71" x 5 ". Weight 3' -.1b. 

Do not miss this opportunity of Free Examination in the 
quiet of your own home. Post the coupon TO -DAY. 

No cost. No obligation to purchase. t / 
George Newncs, Ltd., 66/69, Great Queen St., London, W.C.2 I 

Please send me ELECTRICAL ENGINEER'S REFERENCE 
I BOOK. It is understood that I may return the work within 

eight days. If I keep it I will send a first payment of 7s. 6d. I 
eight days after delivery, and 10s. Od. monthly thereafter, 
until the sum of £3 17s. 6d. has been paid. Cash price 
within eight days is £3 Its. Od 

Name 

Address 

Occupation 

Your 
Signature 
(Or your Parent's Signa- 

EERB 29 Lodging Address 
Signa- 

1 if under 21) m + g b 

Place X where it app ies 

Houscowner 

Tenant 
I 

Living with Parents 

571 

Model 120A 

multirange 
universal meter 
by 

A precision made 19 -range instrument, versatile, sensitive, 
'et sturdy enough to give long service. Accurate moving 
coil meter with 2 in. scale and knife -edge pointer. 
Instantaneous oserload protection. 
Sensitivity 1,000 o.p.v. A.C. and D.C. 

RANGES 
Volts D.C. 0 -25, 0 -10, 0 -50, 0 -250, 0 -500, 0- 1,000, 0- 2,500. 

Volts A.C. 0-10, 0 -250, 0 -500, 0- 1,000, 0- 2,500. 

Milliamps. D.C. 0-I, 0 -10, 0 -50, 0 -500. 

Resistance. 0 -2,000 ohms, 0- 200,000 ohms. 

Can be extended to 20 megohms. 

(9.10.0 
or £1.8.6 deposit and 10 monthly payments of 18/2. 

OTHER TAYLOR PRODUCTS : A selection of A.C./ 
D.C. Testmeters : .Signal Generators : A.C. Bridges : 
Circuit Analp.ser.s : Cathode Rat' Oseillograpin : High 
and Low Range Ohmmeters : Output Meters : Insulation 
Te sirs : Moving Coil Instruments : Valve Testers : 
VV. Test Gear : Volume Unit Meters. 

WRITE FOR CATALOG( 'E. 

TAYLOR ELECTRICAL 
INSTRUMENTS LIMITED 
Montrose Ave., Slough, Buckinghamshire 

Slough 21381 
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PRACTICAL WIRELESS 

THE "SUPEREX" 

BATTERY PORTABLE 

4 VALVE SUPERHET 

L - M WAVE 

A really magnificent portable receiver which you can easily 
build in time for your holiday or week -end runs in the 
country. Very handsome design and soundly constructed in 
every respect. Covered in two contrasting colours of the 
latest high quality I.C.I. Plastic Skin, which is very hard wearing 
and damp resisting. The receiver is a 4 Valve Superhet, 
which ensures the best performance. No trouble has been 
spared to ensure that this receiver will be equal to any of the 
ready -made models selling at around £29. 

All brand new components. Valves, Chassis, Resistors, 
Condensers, etc., etc. Cabinet size 101,in. long by 8 ¿in. high 
by Sin. deep, available in-various colours. 

Complete Building Cost Approx. £7.15.0 

Send for "Superex Construction Booklet," which gives 
complete assembly instructions with theoretical and practical 
diagrams, Price 1/6. This is credited, if components are 
purchased later.. 
TERMS. -Cash with order or C.O.D. Extra charge for C.O.D. 
Please add postage. 
OPEN. -9 a.m. to 6 p.m. Monday to Saturday ; I 

Thursday. 

SUPERIOR RADIO SUPPLIES 
37, HILLSIDE, STONEBRIDGE, N.W.10. 

Phone : ELGar 3644 

p.m. 

CAPACITY RESISTANCE BRIDGE CR50 
measures 10 pFd to 100 mFd and 1 ohm to 10 megohms in 14 ranges. 
Neon leak test for condensers. Balance indication given by magic 
eye fed from high gain pentode. Housed in similar case to VV50. 
Mains operated. Complete with valves and instructions. 
ONLY £6.19.6, plus 4/6 carr. 

VALVE VOLTMETER VV50 
measures 0-2.5, 5, 25. 50 and 250 volts D.C. (5 ranges) with input 
impedance of 11 megohms, that is, over 4.4 megohms per volt 
on lowest range. Direct readings are given on a standard 2;.in. 
meter having 100 micro -Amp. movement. A special three way 
probe unit which is supplied enables R.F. and A.F. voltages to 
be measured having same ranges as for D.C. Designed for bench 
use with case and panel of 18 gauge steel finished black crackle. 
Complete and ready for use from 200250 volt A.C. 
ONLY £7.19.6, plus 4/6 carr. 

SIGNAL GENERATOR SG50 
covers 100 kc /s to 80 Mc /s in six ranges on fundamentals (not 
harmonics) either unmodulated or internally modulated with 
400 cycles. Uses EF91s and SenTerCel rectifier. 
ONLY £7.19.6, plus 6/- carr. 

If not satisfied with the instrument it may be returned within 
three days and origina! remittance will be refunded in full and 
without question. WE are not out to catch the public with 
junk components in flimsy metal cases with poorly printed scales 
and sold by means of misleading advertising. 
Sole London stockists -Charles Britain (Radio) Ltd., I I, Upper 
Saint Martin's Lane, W.C.2. (near Leicester Square). 
Sole Australian representatives -Electro Chemical Engineering 
Pty. Ltd., Burwood Road, Hawthorn, Victoria. 
Also obtainable direct from the manufacturers. 
Please send stamped addressed envelope for further details. 

GRAYSHAW INSTRUMENTS 

54, Overstone Road, Harpenden, Herts 

September, 1954 

WE PAY 'l'OP PRICES 
FOR 

AMERICAN SURPLUS ELECTRONIC EQUIPMENT 
LOOK AT THESE EXAMPLES 

For equipment in good condition 
Receiver. R54 /APR4 complete ... ... ... ... £200 
Transmitter, ET4336 .., ... ... ... ... £110 

... £100 
Test Sel, TS13 ... ... ... £100 Frequency Meter, TS1751Ü ... ... ... ... £80 
Frequency Meter, BC221... ... ... ... ... £28 
Receiver, BC348R ... ... ... ... ... ... i25 
Receiver, R89'ARNS ... ... ... ... ... £25 
Control Box, 23270 ... ... ... ... ... ... £5 
We pay similar remarkable prices for :- 
RECEIt'lilts. R1111APR5, R5!ARN7; AR88D. BC1033. 

BC348. 
TRANSCEIVERS. ARC1, ARCS, TCS, BC800. RT1IAPN2. 
TRANSMITTERS. T11 /APN3. ART13. 
INDICATORS. ID17'APN3, BC1151, BC1152. I -81A. 
TEST SETS. Any unit with prefix " TS " and 1E19, I -208, 1 -100. 
MODULATORS. BC1091. BC1142. 
SYNCHRONISER. ßC1148. 
POWER UNITS. RA34. RA42, RA62. RA88, RA90, MG141'. 

PE98, PE158. DM28. PU16. 
TUNING UNITS. TNI7, TN18. TN19, TN54. TU57, TU53, TU59. 
CONTROL GEAR. BC1150, BC1145, JB91. JB95, JB98, JB102, 

C45 -ARCS. 
And almost every American made unit even If not mentioned 
above. Phone us immediately, transfer charge. 

TO OVERSEAS BUTTERS 
We have the largest stock in Europe of American Government 
surplus electronic equipment and we would be pleased to quote 
by return of post against your enquiries. The following are a 
few examples only of the equipment which we can supply 
from stock. 

ET4336 Transmitter. 
SCR720C Search Radar, complete. 
BC348 Receiver. 
ART13 Transmitter. 

Deal with the firm that has been established for twenty -five 
years. 

ALTHAM RADIO (OM PAN l' 
.)I ItSFY ROUSE, JERSEY STREET', AIANCHE.MTIilt 4. 

Telephone: Central 7834 5'8. 

FOR ONlY 20 /- DEPOSIT 
YOU CAN SECURE THE EQUIPMENT YOU NEED ! 

The balance can be paid by 8 equal monthly instalments as 
shown. In addition we offer 18- monthly hire purchase terms : 
thus you have the alternatives of 12 or 18 months H.P. or 

Credit Sale purchase 
This is the M.O.S. PERSONAL CREDIT PLAN. and is 
available. not only on the equipment selected, but on any other 
proprietary merchandise available and advertised. 

TAPE RECORDERS 
DECKS & 

Alti ESSOR I ES 

`Editor' Recorder 
Grundig TK9 Recorder 

700L 
Baird Soundmaster 

Recorder ... ... £68 5 
MSS Recorder .. . £99 15 
Vortexion 24 Recorder £84 0 
Ferrograph 2A Recorder £79 16 
Truvox Tape Deck . £23 2 
Wearite 2A Tape Deck £35 0 

2B Tape Deck £40 0 
Lane Tape Deck ... £17 10 
Burgoyne Oscillator .. £2 2 
Grundig Moving Coil 

Microphone for TK9 ... £6 6 
Truvox Radio Jack £3 19 1 
Vortexion 4 Channel 

Cash 
Price 

£88 
£84 

5 
5 
o 

Credit Hire Parchase 
Sale Deposit 12 18 

8 Inst. last. 
Inst. of of - 

ot (Instalments are monthly( 

189'-i£22 15 
0! 60'- 

'6 59 /- 
230.- £28 0 01069 72 :8 

189 - £22 15 
273 - £33 5 
230 - £28 0 
220 - £26 6 

63 6 £7 14 
94 - £11 13 

10' 6. £13 6 
46 - i5 16 

14 

O 836 59- 
O 126 3 86 - 
O 106 9 7016 
8 101 7 6913 

4 48 6 3LB 
8 51 - 35 - 
8 2 - 153 

O 4 - ., - 

18 - £2 2 0 10 - 71- - El 6 8 7- 4'11 

Electronic Mixer ... 836 15 0 98 -I £12 6 0 46'9 331- 

Low Deposit, long repayment periods now available after Sitting of 
restrictions. Ask for Details. 

Carriage and packing are extra. Send S.A.E. for lists. 

E & G MAIL ORDER SUPPLY CO. The Radio Centre 

33, Tottenham Court Road, London, W.I. M fie Telephone : MUSeum 6667, 

e 
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SOUTHERN RADIO'S WIRELESS BARGAINS 
TELESONIC 4 -Valve Battery Portable. Complete with Hivac 
Valves. In Metal Carrying Case. Simply converted to Personal 
Portable. E2 including Conversion Sheet. 
TRANSMITTER -RECEIVERS. Type " 18" Mark III. COM- 
PRISING SUPERHET RECEIVER and TRANSMITTER. TWO 
UNITS CONTAINED IN METAL CARRYING CASE. Complete. 
8- Valves. BARGAIN CLEARANCE OF REMAINING STOCK, 
E411010. 
RECEIVERS TYPE " 109." 8- VALVES WITH VIBRATOR 
PACK FOR 6 -volts BUILT -IN SPEAKER. 1.8 to 8.5m /cs. Contained 
in Metal Case. Perfect. 100 ONLY, ES. Bargain Clearance of 
Remaining Stock. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. New. Contains 
Gyro Motors, Rev. Counters, Gear Wheels, etc., etc. Ideal for 
Model Makers, etc., E3 /5 /0, plus 10/- carriage. 
CRYSTAL MONITORS. Type 2. New in Transit Case. Less 

Crystals, 8/- each. 
LUFBRA HOLE CUTTERS. ADJUSTABLE tin. to 31in. For 

Metal, Wood, Plastic, etc., 6/6. 
RESISTANCES. 100 Assorted. Useful Values, Wire end, 12/6 

per 100. 
CONDENSERS. 100 Assorted. Mica, Metal Tub, etc., 15 /- 100 

PLASTIC CASES. 14ín. by II%in. Transparent, Ideal for Maps, 
Photos, Display, etc., 5/6. 
STAR IDENTIFIERS. Type I A -N. Covers both Hemispheres. 
In Case. 5/6. 
CONTACTOR TIME SWITCHES. Complete in Sound Proof 

Case. 2 Impulses per sec. Thermostatic Control, 11 /6. 
REMOTE CONTACTORS for use with above, 7/6. 
MORSE TAPPERS. Standard Type ex- Govt., 3!6. Heavy Duty 
Type " D ", 8'6. COMPLETE MORSE PRACTICE SET with, 
BUZZER, 6/9. 
DIMMER CONTROLS. Bakelite. Wire Wound. New, 1/3 each. 

MAGNETIC RELAYS SWITCH. Bakelite, 5 c/723, 2/6 each. 

METERS AND AIRCRAFT INSTRUMENTS. Only need 

adjustment or with broken cases. TWELVE INSTRUMENTS 
(including 3 brand New Aircraft Instruments), 35/- for TWELVE 
ITEMS. 

Full List of RADIO BOOKS, 2)d. 

SOUTHERN RADIO SUPPLY LTD., 
11, LITTLE NEWPORT STREET, LONDON, W.C.2 

GERrard 6653. 

WIRELESS 

RADIO BARGAINS- 
NEW, SURPLUS, CLEAN COMPONENTS 
SPEAKERS.-5 in. P.M. Boxed, 15.6. 5in. M.E. 1.0(0 ohm nrld 
with Pen. trans.. 151 -. 6 fin. P.M.. 1516. All above 2 -3 ohm. 
RADIO COILS. -Crystal Set Coil, 2/6. H.F. Coil. 4/ -. T.R.F. 
Pair, 8 / -. These are all midget Polystrene type and are supplied 
boxed with suggested circuits enclosed. We stock also : Denco, 
Osmor, Weymouth, Wearite. 
SPEAKER TRANSFORMERS. -New Goodman's Standard 
Pentode type. 418 Triode type. 30 : 1, 3/6 Midget Mains Pentode. 
319. Super Midget Battery 154, 359, DL92, etc., 51 -. 6V6 P /pull 
Elston MR7, 18/9. 
MISCELLANEOUS. Pair of test Prods. 1/9. 2 gang .0005 mfd., 
6/ -. Crystal Diodes, 1/8. Tyana Soldering Iron. 14/11. Adcola 
Pencil Bit Iron, 25/6. Henley Instrument Iron, 1819. 
HOOKS. -Radio Servicing Instruments, 416. How To Make Elec- 
tronic Gadgets. 3/8. T.V. Fault Finding, 6t -. Personal Receivers 
and Power Packs. 5 / -. The Oscilloscope Book. 5 / -. Book of Valve 
and 'rube Equivalents, 5/ -. Valve Data Book No. 1, 5/-. No. 2, 5 / , 
HIGH STABILITY PRECISION RESISTORS. -i w.. 2% 100 

ohms to 2 mg. (preferred values). 1/6 each. I w. and I w. Standard 
Resistors. 4d. each. Midget. 5a. 1 w., 8d. Wirewound 7 watt max., 
2/3. 10 w. max. 219. (Up to 10K only.) 
DENCO COILPACKS. -CP4 /L, 33,4 ; CP4!M. 33/4 ; CP3;500. 

42/8. Boxed with Circuit. 
VOLUME CONTROLS.-Long Spindles. less switch. 2/8. With 

s e .A0 
standard Wire- 

wound Colvern Pre-set typCLR90125 ohms to 30K. 3/2 each. 
Midget Wirewound for L /speaker controls. 25 ohm, 100 ohm, 50 ohm. 
518 each. 
ELECTROI.YTICS. -New. Wire -end. 8 mfd. 950 v., 2/6. 16 mfd. 
950 v.. 3/8. 32 mfd. 500 v., 618. Special Offer of French 8 mfd. 500 v. 

116 each, four for 5/ -. 100 mfd. 25 v., 41 -. 25 mfd. 25 v. 1/6. 25 mfd. 
50 v.. 1 /8. 50 mfd. 12 v.. 21 -. 50 mfd. 50 v., 21 -. 8 -16 mid. 450 v., 5/ -. 
8-8 mfd. 500 v. (chassis type). 4/8. 16-24 mfd. 350 v . 5/8. 2 mfd. 350 

v., 1 /3. Special Offer : Italian 8 mid. 500 v. Card Tubular 1,10 ; 

Box of 10 17,8. 
VALVES. -6X5GT 7'8. 6V6G, 7/6. 6U5 7 / -. 6BW6, 8/ , MS TEN. 
818. KTZ41. 5 / -- 6K7G, 7/ -. 6K7GT, 7/6. VU39A, 8 /-. 6AM6, 7/ -. 

CONDENSERS.-.0001, .0002. .0003, .001, .005, .01. .02, .05, .1 mfd., 
Od. each. .25 mfd.. .5 mfd., 1/- each. .5 mfd. 400 v. (large type), 
811. each. 5e- per doz. 

Price Booklet of Bargain Components 8d. 
Valve List or Quotation S.A.E. 

Post 6d. up to 5/ -, 11- up to £1, 1/6 to 22, C.O.D. (over £1). 

RADIO SERVICING CO. 82. 
SOILONDO 

EALING 5737. text to South Ealing Tube Station 

573 

DIRECT FROM THE 
MANUFACTURER 

DOLCI RADIO /RADIOGRAM CHASSIS 
Built to Highest Technical Standards 

FILLY 
GUARANTEED 
All chassis 111in. 
x 7in. x 81ín. 

high. Lates; 
type valves 
6ßE6, 6BA6, 
GAT6, 6ßW6, 
6X9. Flywheel 
tuning. Negative 
feedback over 
entire audio 
section. En- 
graved knobs. 
3 tone positions 
for radio and 
gram. 
For A.C. Mains 100/120 

and 200/250 volts 
Model B3. Long. f. Tedium. Short £12/12/0 

5 Valves. Output 31 watt 
Model B0. Plus Push Pull Stage £15/15/0 6 Valves. Output 6 watt 
Model B3. -S atge. 

7 
Feature 

tOutput 6 wattR'F' £10/18/0 
Model B8. -Six 

Stage. 
Med.. Long, 4 Short. £15/15/0 (3 Bandspread.) 5 valves. Output 3:. w. 

Model B6. -Plu. rush Poll stage £18/18/0 
6 Valves. Output 6 watt 

Model M.-Double éswith Psu tR.F. £23/ 2 /0 
Stage. Valv.. t at 

ALL PRICES TAX PAID 
Escutcheon for Pin. x 5in. dial, 9/9 extra. Matching speakers P.M. 
type 3 ohms. Bin. or loin. available. (''hassls sent under money 
back guarantee eondü ions against remittance. Free particular s 

from the manufacturers. 
THE DULCI CO. LTD., 

99 VILLIERS RD., LONDON, N.W.2. Telephone : Willesden 7778 

SAFEGUARD YOUR SET ECONOMICALLY 

55f FOR 5 
AND NOT AN INCH WASTED 

ERSIN 

Multicore 

SOLDER 

vv:...ar oRAo / 

ERSIN MULTICORE SOLDER 
makes 

o r ee 
every electrical connection 

sound, permanent N p 
Ai1¡S 

; COPtS 
CF / 

joint. Countless jobs-construction, CORROSP.F 
FOUR 

repair -can be done with one 5;- Siae 
carton. And, because ERSIN MULTICORE Carton 
contains 3 cores of extra -active, non -corrosive Ersin 
Flux to prevent oxidation, 'dry' and H.R. joints, it solders instantly, 
without trouble, waste or extra flux. Get a carton today. 

MULTICORE SOLDERS LTD. 

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS BOXMOOR 5636. 
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PLASTIC CABINET as illustrated, 
i I.t x 6k x SÌin., in walnut, cream, 
or green. ALSO IN POLISHED 
WALNUT. complete with T.R.F. 
chassis. 2 ssaceband scale, station 
names, lei) waveband, backplatc, 
drum, pointer, spring, drive 
spindle. 3 knobs and back, 22'6. 
P. & P., 3'6. 
As above with Superhet Chassis. 
23'6. P. & P.. 3 6. 
As above t-oui lit-e with new bin. speaker 
to lit and Il.l`.. run- . 35 P. & 1' 3 ti with 
Sup,,. 'I ., -- -. 'Iii -. 

1/411 drt S. . main. bui Eery unii, 200 250 
v. \let.ai ca-- size 3 n .1 x Sin., by famous, manufacturer incorporating Westin'- - 

n ., ill inn; . 16 r21 
I -h ke 
\ ,,,. i'. 

COMPLETELY BUILT 
SIGNAL GENERATOR 

110 1,1111111 inet I Blat ,Inismcd ,ta.,- and ..nitr natml. £4196. ni :34- dcp,,it and 
..W_ .i 25 l' and 

_......- ..- L 
. 

II fah impedance plastic. recording tape by famous manulasturer. 1,290 feet com- plete on spore'. 17/6. I'. & P. 1s. 6(N) feet 
8 / -. I'- & P. 1 -. 

Isis 200'250 s.. secundarp 3. 4, 5, 6. 8 
b), 12, 15, 18, 2.6 24 and 30 volt at 2 amps. 

13 -. 
Orig. thro' 280-0- 280, 200 MA., 6 v. 5 amps., 

5 v. 3 amps.. 27/6. 
Healer .l'ransforner. Pri. 230 -250 v: 
6 v. 11 amp., 6,- ; 2 v. 21 amp.. 5'-. 
8.1. MA INS TRANSFORMERS. chassis 
mounting. feet and voltage panel. Pri- 
maries 210'250. 
350 -0 -350 75 mA. 6.3 v. 3 a. tap 4 v. 6.3 v. 
I a., 13 6. 

50-0 -350 70 mA. 4 v. 5 a. 4 v.2.5 a.. C.'l'., is 6. F. & P. on above transformers 2 
500-0- 500 120 mA. 4 v. C.T. 4 a. 1 v. c.-r. 
I a. 4 v. C.T. 2 5 a.. 27 6. 
500 -0 -500 254 mA. 4 V. C7.'1' 5 a. 4 v. C.T. 
5 a. 4 v. C'l' 1 a.. 39'6. 
P. & P. nn the above transformers 
32 mfd.. i1i0 wk- lb x 24 3+0 wle.r. 4- 
4 mid. 200 wise. 1 3 
41) mfd., 450 wk- 3 6 
16 n 8 mfd., 500 wkg. 4 Iii lli x 16 1111í1,,, 500 wkg. 5 8x 16 mfd., 450wkg. 39 32x23 mfd., 350 wkg. 4 - 
32 x 32 mfd., 350 wkg. and 25 mid 

25 wk- 6 6 
25 mid.. 2, wkg. 11.1. 
25o nifd., 12 v. wkg. 1 - 

16 mfd.. 501 wkg. wire ends 3 3 
8 mfd., 500 v. wkg., wire ends 2 6 
8 mfd.. 350 v. wkg., tag ends 1 6 

15o 

turd., 25 v. wkg.. wire ends 1'9 
00 mfd., 35)) wkg. 4 - lie i -200 mid.. 350 wkg. 916 

16+16 mid.. 350 wkg. 3/3 
Ex Govt. 8 mfd. 500 v. wkg., size 

31 aii, 2for 2 -6 
151 +100 mfd., 280 v. wkg. 7i- 
16 +32 mfd ,350 wk.- 6.- 
50 mid., 160 wkg. 1'9 
65 mid.. 220 wkg. 116 
8 mfd.. 150 wkg. 
611 +100 mfd., 260 wkg. 8 6 
50 mid.. 12 w itg- 11d. 
32 +32 mid. min., 275 wI.g 4 -- 
5d) mfd.. 50 a-lcc. 3 mid., wkg, wire 

ends Y9 A)iniature wire ends moulded 100 pf 
500 pf.. and .001 ea 70. 

('ONS'l'R t (T'OIL'S PARCEL, compris- 
ing chassis 121 a 8 x 2in., cad. plated 18 
gauge. V h.. 1F` and trans, cltt -outs, hack - 
plate. 2 supporting. brackets. 3 waveband 
scale. new wavelength station names. 
Size or scale 111 x 47in.. drive spindle. 
drum, 2 pulleys. pointer, 2 bulb holders. 5 
paxolin international octal valve holders, 

1 knobs, and pair of .915 II's, 16.6. P. & P. 

Sn \)tO1'I-:. but complete within-I-16 mfd. ,I wkg. and semi- shrouded drop Ebro' I- II -:>.511 nil in a.. 6 V. 3 amp, Fri. 25)- -250, 
id twin -rang, 31 6. P. 8 P. 3 -. 

I t- r.. 40 Pf.. 5d.: 10-1io, 10 -250, 

I ...ruc,.u.uu , I , .4:11 (lind.'. 1 6. post paid. 
t' \1 TER \ (4:. \l :iC ATOLL .10 -70 MC :s. ¡beet calibration. checks frame and line 

me base. frequency and linearity. 
Mon channel alignment, sound channel 

-old sound rejection circuits, and vision 
hamlet bald width. Silver plated coils. 

black crackle finished case. 10 ác 67 x 4t in,' 
and white Front panel. A.C. mains 200'250 
volts. This instrument will align any TV. 
receiver. Cash price. 23.19.6 or 21.9.0 deposit and 3 monthly payments or £1. Post and packing 4 - extra. 
'l'1". CONVERTER for the new com- 
mercial stations. complete with 2 valves. 
Frequency ' -can be set to any channel 
within the 188-196 Mrs. band. LE.: -will work into any existing TV. receiver. 
designed to work between 42 -68 Mc's. Sensitivity l0Mu'v. with any normal TV. 
set. Input '- arranged for 300 ohm feeder, 
80 ohm feeder can be used with slight 
reduction in R.P. gain. Circuit EP80 
as local oscillator, ilCC81 as R.F. amplifier 
and mixer. The gain of the irst ' gri .F. amplifier, le db. 
Requires power supply of 200 v. D.C. at 
25 mA 6.3 v. A.C. at 0.6 amp. Input filter ensuring complete freedom from un- wanted signals. 2 simple adjustments only 22.10.0 Post and packing 2'6. 

l'1;ItS11\\1. l'111:'r\ Ill .I.1 
9'calll 

Cann',l 
knnn 
ball, 
3iu. 1. It .I.1 \ItIIc 

I, nuva,w 
16. l'.&P.2 
.'n. Pc,111t t l'i 

nkl look 

I 

. li .I 
[alto u: or Sin. speaka.I, 17 6. r. A; 
Volume Conlrol.. Long spindle 
switch. 50 K., roo Ii., I ineg. 26 , 

P. & I'. ad. :moil. 

Y olunle Controls. Ling spindle 
switch. ; 1, 1 and. 2 mug,, 4 - rail, 
K. and 50 K., 3 6 each. !. and I nleg., b 
spindle, double pole switch, miniatu -n- 
5/-. 
Standard 11 án e- change so itches, 4 -111,1, 

- -naos. 1 9 : b -pote :t -way. 1 9. Minial or, 
::-pole 4 -wa`. .1 -pole 3 -wat. 2 6. 

1 all holder.. l'axolin nr tal, 
reed octal, 70. EPSO. 7d. lvIou lw ;: n 
711. i,octal amphenol, 7d. Loma'. 
Mazda Amph., 7d. Mazda pax., 4d. I: +, 
139A amphenol, 7d. 14 G with -cr..r 
an. 1 6. Duodecal ;r,r.e. i,l. 9d. 

'1 \t in -gang .0005 'Noting I uud,n -er.. 
5 -. With trimmers, 6.6. 

Midget .00037 dust cover and trimmers. 
8 6. 

SI'I:.SGF:RS with lesa 
tram- tran.. 

3!.1n . ... ... ... ... 13/6 bin. ... ... . . ... 16 6 12'6 e 

6; i n. ... ... 16'6 12i6 8i p. ... ... ... 18'6 15/- 10in. 19/6 d'or and pa' kin:: ':,n ea' h of the above, 

grounded grid 
a stage, it 51)1011. \11 I Il Sx %L',--.5 valve A,C,- D.C. -wiry band . 'upechet, 195 22,5 volts 

19 -49. 200 550 and 1,010 -2,000 metres, fly- wheel tuning frequency, 470 K,cs iron - cored coils and IFs. Size of chassis. 
1:3 x 61 s 2). Complete with valves and 8in. P.W. speaker, p. R p., 5/ -, £8e17/6. 

T.rn.: of oua less C'ach with order. Dispatch of ': D t king charge not slated, please add L6 vm to in -, 
and ;.va from reeeipe o/ order. Where post add par £1, and 26 up to £2, Att a gnurie, S.A.E. List, Sc!, earls. 

RADIO AND TELEVISION COMPONENTS - 

23, HIGH STREET, ACTON, W.3. Opptw(idr 
Hours of Business : Saturdays 9-5 

Granada Cinema, 
Y p.m. Wednesdàys 9 -1 p.m. Other days 9 -4:30 p.m. 

D. COHEN 
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