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PRACTICAL WIRELESS June, 1959 

SUB- MINIATURE 
ELECTROLYTIC CONDENSERS 

Since we introduced this range, the use of transistors has become 
more widespread with the result that the range of capacities has been 
increased to keep pace with current design. The condenser element is 

hermetically sealed in an aluminium tube with rubber bungs (T.C.C. 
Patents 578487, 587072 and 578409) and the general assembly has 
been modified to permit the wire terminations to be flexed right up to 
the body of the condenser. Any slight increase in length of some 
ranges is more than offset by the advantage gained in the reduction of 
overall space required. 

Tolerance of capacity : -20% +50% 

Temperature range : -30'C. to +60 °C. 

Capacity 
In cF 

Pk. Wkg. 
Volts 

Dimensions in inches T.C.C.Type 
Number 

List Price 
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4/- 
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4/- 

THE TELEGRAPH CONDENSER CO. LTD. 
RADIO DIVISION NORTH ACTON, LONDON, W.3 Telephone: ACOr.i u061 

THE NEW 
NN: i 
\ ' 

STENTEREO 
STEREOPHONIC 

SPEAKER SYSTEM 
(Pat. App. 33293/58) 

Corner Cabinet £7.10.0 
Plinth for floor mounting 17/- extra. 
H.F.810 and H.F.812 
These are both 8" Units, with a handling capa- 
city of 5 watts. Frequency response, 50 c.p.s. 
to L2,000 c.p.s. Bass resonance, 65 c.p.s. 
H.F.810 incorporates a 10,000 gauss magnet 

and has a steel chassis. £3.2.0 (inc. P.T.). 

H.F.8I2 incorporates a 12,000 gauss magnet, 
is fitted with cambric cone and universal 
impedance speech coil, and has a die -cast 
chassis. £4.3.6 (inc. P.T.). 

S.5I0 is a 5" unit, with a 10,000 gauss magnet. 
£2.2.0 (inc. P.T.). 

CX.I500 Crossover Unit. £I.18.3. 

This consists of two corner loudspeaker enclosures, each 
divided into two sections, the lower taking the form of an 
infinite baffle. Into this may be fitted a W.B. Stentorian 
speaker, H.F.Bto or H.F.812, to provide the lower and 
part of the middle register of sound. 
For the upper and remainder of the middle register a 
W.B. S.5to is used and the two units are coupled by a 
crossover unit. 
The high frequency spectrum tends to be directional, and 
provision is made in the upper section for rotating the 
baffle to give the best stereo effect. 

WHITELEY ELECTRICAL RADIO CO. LTD. 
MANSFIELD NOTTS. 
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PORTABLE TRANS /RECEIVER No. 18 
A fully portable self -contained Transmitter Receiver for voice and C.W. covering 6 -9 Mc's (50 -33.'1 
meters) and fully tunable, operating from standard dry batteries. The Receiver is a four valve 
superhet having a signal frequency amplifier, frequency changer, I.F. amplifier and second det. 
A.V.O. and A.F. stage. The Transmitter incorporates a 500 micro amp. meter for instant check of 
all battery voltages, total emission current of all the valves, and aerial current. There is a sensitivity 
switch to reduce H.T. consumption on strong signals. The 18 Set is the 
perfect Transmitter Receiver for the keen radio enthusiast and can be 
operated with ease and the Receiver and Transmitting portions can he 
operated separately. We offer this exclusively complete with Power 
Microphone, Headphones, Morse Key. Aerial, circuit and instruction bock 
all for only 70/ -, carriage 10, -. 

U.S.A. DYNAMOTORS manu- 
factured 
by EICOR. 
Input 12 v. 
output 400 
v. at 180 
m.A. Size 

,- 7in. x 4fn. 
x 4!fn. © Brand new 
45' -. Same 

as above, output 250 v. at 
100 m.A. size 51ín. x lin. x 31in., 
30/ -. P. & P. 3/6 on each. VIBRATOR PACKS. 12 volt 
input 300 volts output at 150 mA. fully smoothed. ONLY 25'- carr. 
7/6. Also 6 v. input 230 v. output at 100 mA, Fully smoothed, 25 /- each. P. & P. 3'6. ' P17ì " 101n. 111(911 QUALITY SPEAKER. Supplied in magni- 
ficent cabinet complete with 30ft. 
of lead and plug. Ideal for Hi -Fi 
and Stereo. Brand New in original packing. 45/- each. carriage 5/ -. AERIAL VAIIIOM ETERS. 
These magniflcent instruments 
will enable you to receive maxi- 
mum signal strength on all S.W. 
receivers. Precision calibrated 
control. Complete with connec- 
tion details. 12/6. P. & P. 2/6. 
HOOVER ROTARY TRANS- 
FORMERS. 12 v. input, 500 v. 
output at 65 mA. or 6 v. input. 
250 output at 75 mA. ONLY 10/6 
each. P. & P. 2/-. 
Ill -FI HEADPHONES. Uses 
high- quality permanent magnetic 
speakers with regular voice 
coil. The padded chamois ear- 
muffs give correct spacing for 
optimum acoustic load, giving 
finest music' and voice reproduc- 
tion. Each unit has a built -in 
HI -Ft 50f1 trans. total 10051. 
Only 26/-. P. & P. 1 /6. 
WIRELESS STATION No. 19. 
Complete station comprising 
Trans./Receiver 2 -8 Mc s. 12 v. 
supply unit, Aerial, Variometer, 
control bob, headphones, micro- 
phone and all leads, circuit and 
instruction book. S.A.E. for full 
details. £8. carr. 20/ -. 
TRANSMITTER 11('625. Covers 
100 /156 Mc /s. will deliver 15 watts. 
consists of seven valves (2 -832), 3 
for modulation, 4 for R.F. Com- 
plete with operating details and 
circuits, only 25/ -. P. & P. 5: -. 
12 VOLTS 10 1VAT'I AMPLI- 
FIER. Complete with internal 
dynamotor. 2 -6L6s push -pull. 
2 -617. Incorporating mike and 
gram inputs, speaker outputs. 
tone and volume controls. Size 
12; x 61 x 8 in. Sprung mounted. 
ONLY 88.10.0. Carr. 10 . 

U.S.A. WHIP AERIALS. 12ft., 
12:6. P. & P. 2/6. 

COMPLETE HEADPHONE & 
MICROPHONE 
ASSEMBLY. A 
must for every 
Constructor and 
"Ham," consists 
of moving coil. 
padded head- 
phones and 

press to talk " microphone. 
10, P. & P. 3/6. 

'`. . 

701 CARR. 
: 0 - 

H.R.O. SENIOR RECEIVERS 
Total frequency 
coverage is 50 Kc /s- , ;( 30 Mc /s. obtained 

setsinofrtwhich 
coil 

4 
sets are supplied 

o`x? with every re- 
g Y e ceiver. Incorpor- 

ates 9 valves. 2 

2 audio amplifiers. with dual 
Crystal gate with coloured 
crystal phasing indicators 
control. Variable for instant 

® 

4) 

6 

CONT t 1111\ 11.1 602. 
Complete 
pus h but- 
ton con- 
trol box."ce 
4 position 
and on /off, 

selectivity. Effective tuning .scale of 12 feet. R.F. and L.F. 
gain controls. Signal strength meter. B.F.O. on /off and 
pitch 
ak and loudspeakerdterminals. Black crackle cabinet. 

171in. x gin. x 12ín. deep. Fully tested and guaranteed. 
Complete with 110 volt or 6 volt (state which preferred) 
power pack. ONLY £16.19.8. Carr. 20/8. 

SUPPLY UNIT No. 5 

Contains Hand Generator giving 
6 v. output with over -load cut -out 
ideal to boost a flat car battery: 
6 volt Vibrator Pack giving 3 volts 
and 150 volts with output leads, 
plugs, etc., for Army 38 and 18 
sets: battery box for three 2 v. 
accumulators. This is a fully 
portable and multi -purpose power 
supply unit. BRAND NEW. 
ONLY 30/- carr. paid. 

WALKI /TALKI INTERCOM 

A 
Boys! They're terrific! Two "space 
styled' hand telephone units in - beautiful two -tone finish. Fits 
neatly into palm of your hand. No 
batteries or soldering required. 
simply connect twin wire between 
the two units .and talk into micro- 
phone or listen on one and listen to 
speaker or talk on the other. Ideal 
for intercom from house to house, 
room to room, tent to tent, etc.. 
operates anywhere even up to 200 

yards. Brand New! Complete with 25 ft. 
of wire. Only 6/6 Per Set. P. & P. 1 / -. 

CANADIAN TELEPHONE SETS 
Latest release! Brand new 
fully portable telephones 
with built -in hand generator. 
ringing device, hand tele- 
phone. morse key, buzzer and 
indicator lamp to give speech 
or morse reception over dis- 
tances up to three miles by 

connecting twin wire 
and batteries to two sets. Housed 
in portable transit case 12 x 9 x 74in. 
We offer two complete sets at the ridiculous price of only 
60/ -, plus carriage 10 -. 

GEIGER COUNTERS 
Designed to detect and measure varia- 
tions in gamma -ray intensity. I.E. 
emissions of radio active potassium, 
minute traces of uranium and 
thorium, etc.. in ordinary soil and 
rock. The readings being measured 
on a 50 micro -amp meter, working 
battery life is approx. 2,000 hours. 
Instrument housed in tough plastic 
case, hermetically sealed. All com- 
ponents T.S.C. Tech. C. approved. 
Size 81 x 8 x 31 in., weight 61 lbs. 
Supplied with canvas carrying case. 
Fully guaranteed. £7.10.0. P. & P. 7/6. 

channel check. Ili lilac], 
crackle case 5) in. x 34in. x 
Olin. Bargain price, 5/- each. 
P. & P.1 /6. Two for 8/ -. P. & P. 2 6. 
BARGAIN OFFER. Relay 
package containing: one 6. 12 and 
24 volt stepping relay giving 4 
break positions alternatively. 
two miniature 12 and 24 volt coils 
with one make position, one 12 
and 24 volt heavy duty relay with 
2 make and break and 1 break 
positions, one miniature gate 
switch double pole press to make 
1 amp. 250 volts. Made by leading 
American manufacturers. all for 
only 8/ -. P. & P. 2/ , 
TELEPHONE HANDSET 
Brand new. 1216. P. & P. 1' -. RECTIFIER BARGAINS. 
Mains (doubler) 300 volts per 
section at 120 mA., 5'- each. P. & 
P. 1 /6. Two (full wave) for 8: -. 
P. & P. 2/ -. 
PICTURE FRAME AERIAL 
Incorporates MW and LW aerial 
with provision for tuning out 
unwanted signals, noise. etc. 
Size 81 x 111 x 14in. Magnificent 
appearance. Brand new with full 
instructions. 12/6. P. & P. 26. 
WESTINGHOUSE 1.50 PEN- 
CIL RECTIFIERS. 500 v. 5 mA., 
3/6. P. & P. 1 / -. 
HEADPHONES - BRAND 
NEW. U.S.A. lightweight. Type 
H.S.30. 15/ -. Dynamic D.L.R.S, 
8/6. Low resistance 120 ohms, 
6/6. P. & P. 1/6 on each. 
SOLDERING IRON. Instru- 
ment type 230 to 250 volt A.C. 
25 W. with neon indicator. Only 
18/6. P. & P. 1/6. 
M ICROPIIONES - BRAND 
NEK'. Throat magnetic, 46: 
No. 8 carbon with switch, 6'6: 
No. 7 moving coil. 8/6. 
PORTABLE AMPLIFIER. 
PRINTED CIRCUIT. 61ín, 
x 244in. x 3in. Will suit all crystal 
pick -ups. Output 3 watts. Uses 
UCL82 output. ÚY85 rectifier. 
Volume and tone controls. With 
circuit diagram. ONLY 45/ -. P. 
& P. 2/6. 7fn. x 4fn. elliptical 
speaker for above. 14'6. 
A ('CUM ULA- 
TORS. 2 volts 16 
A.H. (unspillable). 

_ Ideal for 6 and 12 
volts supply. etc. 
Brand new. Original s cartons. Size 4ín x 
lin. x 2ín.. 5/6 each. .., 
P. & P. 1 /6. 3 for 15/ -. 
P. & P. 3/6. 6 for 
27/6. P. & P. 5 / -. 

Callers : 87, TOTTENHAM CT. RD., LONDON,W.I 
Mail orders : (DEP. P.) 32a, COPTIC STREET, 

LONDON, W.C.I ' 

Telephone : MUSeum 9607. 
W O T ! You don't own a Relda catalogue ! It's 

terrific and fully illus. Orly 1/3. 
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BENTLEY ACOUSTIC CORPORATION LTD. THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone: PRIMROSE 9090. 
EXPRESS SERVICE ! C.O.D. ORDERS RECEIVED BY 3.30 P.M , EITHER BY LETTER, PHONE OR WIRE, DESPATCHED THE SAME AFTERNOON, ALL ORDERS RECEIVED BY FIRST POST DESPATCHED SAME DAY. 
%NI nit DER UP TO £10 INSURED AGALNST DAMAGE IN TRANSIT FOR ONLY 6d: EXTRA. ORDERS OVER £10 INSURED FREE. 082 17/6 6C6 6/6'6X4 7/-'191-II 10/- 7475 7/6, 9/6 EL32 5/6 KTZ63 10/6 PY82 9/- UCC84 20/- OZ4 0/- 6C8 I2 /6!6X5GT 6/6 20DI I6,- 9002 5/6 DL66 I5 /- EL33 19/4 L63 6/- PY83 9/6 UCC8S 10/6 1A3 3/- 6C9 12/6 6/30U 10/- 20F2 27/10 9006 6/- DL92 7/6 EL34 17/6 LN152 12'6 PZ30 20/- UCF80 22/- 1AS 6/- 6C10 12,16 7A7 12/6 20LI 27/10 AC /PEN (5 DL94 9/- EL38 26/8 LZ319 9 - QP2I 7/- UCH2I 23; 4 IA7GT 22/- 16CD6G 30 7B6 20/2 20P1 27/10 or 7 pin)23/4 DL96 10 /- EL4I 11 / -,MH4 7,- QP25 I5 /- UCH42 II /- ICS 12/6I6CH6 12/6 7B7 8/6 20P3 24/4 AC2PEN DLSIO 10/6 EL42 1116 MHL4 7/6 (35150/15 UCH81 11/6 IDS 16/8 6D3 20 - 7C5 8/- 20P4 27/10 24/4 DM70 8/6 EL81 I5 /- MHLD6 12/6 10/6 UCL82 IS /6 1136 10 /6 606 6 6 7C5 8/- 20P5 24/4 AC2PEN/ EA50 2/- EL84 IO/6 ML4 12/6 QV04/7 15 /- UCL83 24/8 IH5GT 11/- 6E5 12 6 705 23/4 25A6G 20/2 DD 26/8 EA76 9/6 EL91 5/- ML6 6/6 R I 2 10/6 UF41 9/- IL4 6/6 6F1 26;8 7H7 8/- 25L6GT 10 /- AC4PEN EABC80 9/- EL95 10/6 MPT4 (5 or R18 17/6 ÚF42 18 8 1LD5 5/- 6F6G T- 7R7 12/6 25Y5 10/6 26/8 EAC9I 7/6 EM34 10 /- 7 pin) 23/4 R19 20/- UF80 10 6 ILN5 5/- 6F6GTM 8 - 7S7 10/6 25Y5G 10 /- ACSPEN EAF42 le /6 EM71 23/4 MÚ14 10 /- SD6 12/- UF85 10 6 IN5GT 11 /- 6F8 12:6 7V7 8/6 25Z5 10/6 23/4 EB34 2/6 EM80 10/6 MX40 261 SP4(7) 15 /- UF86 23 4 IRS 8/- 6F11 17 4 7Y4 8/- 25Z4G 10 /- AC6PEN 7/6 EB41 8/6 EM8I 10/6 N37 20/- SP41 3/6 UF89 10 6 ISS 8/- 6F12 7 6 802 3/6 25Z6G 10 /- AC /HL/ EB91 6/6 EN31 34/9 N78 20 - SP42 12/6 UL4I 10 6 1T4 6/6 6F13 12; 6 803 7/6 25Z6GT 17/5 DDD 15 /- EBC33 7/6 EY51 10/6 N108 18 8 5P61 3/6 UL44 26 8 

2A7 10/6 6F15 IS /4 9BW6 15/4 2807 
20/11 

AC /TP 33/4 EBC8I 14,- EY86 14/6 N339 26 8 SU61 
26/8 UL46 15 

UL84 116 2C26 4/- 6F16 9/6 IOCI 15 /- 30C1 9/- AC!VP1 EBF80 10/- EZ3S 6/6 0A70 5/- T41 23/4 UM4 17 4 2D13C 7/6 6F17 12/6 10C2 26/8 30F5 8/- 15/- EBF89 9/6 EZ40 8/- 0A71 /8I 6/ -1TD04 24/8 URIC 16 8 2P 261 6F32 10/6 1002 12/- 30FLI 10/- AC /VP2 EBL2I 23/4 EZ4I 10/- 0072 30/ -ITH4B 26/8 UU6 20 -2X2 4/6 6F33 7/6 1011 19/6 30L1 9/- 23/4 EBL31 23/4 EZ80 9/6 P61 3;6'TH41 26/8 UU8 26 8 3M 7/- 6G6 6/6 I0F9 11/6 30P12 12/6 ATP4 5/- ECS2 5/6 EZ8I 9/- PABC80 TH233 33/4 UYIN 16 8 3AS 12/6 6H6GTG 3/- 10103 I0 /- 30P16 10 /- AZI 16/8 ECS4 6/- FC2A 24/8 15 TH232I 20/- UY21 17 - 3B7 12/6 6H6GTM 3/6 IOLDI I I6 /- 30PLI 12/6 AZ3I 10/- EC70 12/6 FC4 26/8 PCC84 9 - TP22 I5 /- UY4I 8 6 3D6 5/- 6J5G 5/- 10P13 17/6 31 7/6 AZ41 14/- ECC3I I5 /- FCI3 26/8 PCC8S 126 TP25 19/6 UY85 10 6 3Q4 7/6 6J5GTG 5/6 10P14 19/4 33A/158M B36 24/8 ECC32 10/6 FC13C 261 PCC89 30 - TP2620 33/4 VMP4G 15 - 3QSGT 9/6 6J5GTM 6/ 1103 24/8 30 /- BL63 7/6 ECC33 8/6 FW4 /500 PCF80 9,- TY86F 20t- VP2(7) 12 6 354 7/6 6J6 5/6 12A6 6/6 35/51 12/6 CI 12/6 ECC34 24/8 10% PCF82 12/6 U12/14 12/- VP4(7) 15 - 3V4 9/- 6J7G 6/- 12ÁC6 15/4 35A5 20/2 CIC 12/6 ECC35 8/6 FW4/800 PCL82 12/6 U16 12/- VP46 23 4 5R4GY 17/6 
86 6K6GT 18/6 12AE6 14/4 35W4 8/6 CBL3I 23/4 ECCBI 8/- GZ30 10/6 PCL84 22/6 U18/20 

10/- 
8 - VP23 6 6 SV4G II /6 6K7G 5/- 12AH7 8/- 35Z3 10/6 CCH35 23/4 ECC82 7/6 GZ32 12/6 PEN4DD 

V24 
30/- VP4I 6 6 

SY3G 0//- 6K8GT 8j- 12AT6 10/6 35Z5GT 9/- CL 
CK506 

19/4 ECC84 10 /- H30 
I4/- 
5 - PEN25 20J- U26 

18/- 
6 

VR105/309/- 
5Y3GT 0/6 6KBGT/G 12AT7 8/- 4IMTL 8/- CV63 10/6 ECC85 9/6 H63 12/6 PEN36C U31 101- VR150 /30 SY4 12/6 12/6 I2AU6 23/4 42 24/4 CV85 12/6 ECC9I 5/6 HABC80 23 4 U33 26/8 9 - 5Z3 12/6 6K25 20/- 12AU7 7/6 43 24/4 CV271 10/6 ECF80 13/6 13/6 PEN40DD U35 26/8 VT6IA 5 - 5Z4G 10/6 6LI 23/4 12AX7 101- SOCS 12/6 CV428 30/- ECF82 13/6 HLI33DD 25 - U37 26/B VT501 S - SZ4GT 12/6 6L6G 9/6 129A6 9/- SOCD6G CYI 16/8 ECH3 26/8 12/6 PEN44 U43 10 /6 W6IM 26 8 6A7 26/8 6L7GT 12/6 128E6 10/- 31/4 CY3I 16/0 ECH2I 23/4 HL23 10/6 26 8 U45 10/6 , W76 7 6 6A8 10 /- 6L18 13/- 12BH7 21/4 5OL6GT 9/6 DI 3/- ECH35 9/6 HL23DD PEN45 19/6 U50 8/- W8IM 6/- 6AB7 8/- 6L19 23/4 12C8 I5 /- 53KU 20 /1I DIS I0 /6 ECH42 9/6 17/4 PEN45DD U52 8/6 W107 12/6 6AB8 12/6 6LD20 161- 12E1 30/- 72 4/6 D42 10/6 ECH8I 9/- HL41 12/6 26/8 U76 7/6 W729 18/8 6AC7 6/6 6N7 8/- 12J5GT 4/6 75 25/9 D63 5/- ECL80 12/6 F11411313 PEN46 7/6 U78 7/- X31 26 8 6AG5 6/6 6PI 19/4 I217GT 10 /6 77 8/- D77 6/6 ECL92 12/6 19/4 PEN383 23/4 U107 16/8 X41 26 8 6AK5 8/- 6P25 23/4 12K5 18/- 78 8/6 DAC32 11/- ECL83 241 HL42DD PEN453DD U191 16/8 X42 26 8 6AL5 6/6 6P28 26/8 I2K7GT 7/6 80 9/- DAF9I 8/- EF9 23/4 19/4 33/4 U251 15 /- X61 12 6 6AM6 7/6 6Q7G 10 /- I2K8GT 83 15/- DAF96 10/- EF22 14/- HN309 24/8 PEN /DD U281 20/- X61M 26 8 6AQ5 8/6 6Q7GT 11 /- 14/- 83V 12/6 DD41 I4 /- EF36 6/- HVR2 20/- 4020 33/4 U282 22/4 X63 10 - 6AT6 8/6 6R7G 10 /- 12Q7GT 7/6 85A2 15 /- DDT4 24/8 EF37A 8/- HVR2A 6/- PL33 19/4 U30t 23/4 X65 12 6 6AU6 10/6 6SA7GT 8/6 12SA7 8/6 15082 15/- DF33 11 /- EF39 6/- KF35 8/6 PL36 23/4 U329 15 /- X66 12 6 667 10/6 6SC7 10/6 125C7 8/6 1856T 34/9 DF91 6/6 EF40 15 /- KK32 22/- PL38 25;8 U339 16/8 X76M 14 - 668G 4/6 6SG7GT 8/- 12SG7 8/6 185BTA DF96 10 /- EF41 9/6 KL35 8/6 PL8I I6 /- U403 16/8 X78 21 4 6B8GTM 5/- 6SH7 8/- 125H7 8/6 3419 DH63 10/- EF42 12/6 KLL32 24/8 PL82 86 U404 10/6 X79 211 

68E6 716 65K7GT 8/- 12SK7 8/6 
203TH 27/10 DH63(M) 

EF5O(E)) 5/- KT33C 1%- PM2B 12/6 04020 16/5 XDLS) 1616 6BR7 23/4 6SL7GT 8/- 12SQ7 12/6 220TH 25/9 DH76 7/6 EF54 S/- KT36 30 /- PMI2 6/6 UABC80 XFGI 18/_ 68G6G 23/4 6SN7GT 7/6 I2SR7 8/6 305 10/6 DF177 8/6 EF73 10/6 KT4I 26/8 PM12M 6/6 10/6 X1-1(l.5) 6/6 6BH6 
7/6 6SSS77GT 

9/- 
/- 1457 1716 

402PEN 
24/4 DK327 221- EF85 

8/- 
/6 KT61 

15/- 
PX4 33/4'U8412 12//- Y63 

(1.5) 
7/6 6BW6 9/6 6U4GT 12/6 I5DI 26/8 807 7'6 01(40 21/4 EF86 14/- KT63 7;- PX25 60/- UBC4I 10 /- Z63 10/6 

68X6 SI- 6Ú7G 0/6 I9AQS 11/- 1821 17/5 DK92 10/6 EF91 
10/- 
76 KTW62 8;- PY32 20/- UBF80 

14/- 
96 Z77 27/6 

6C5 6/6 6V6GTG 
7/- -i 19BG6G23/4 

7193 15/-' DU I5 /- EK 2 8/6 KTZ4I3 8/ -' PY88I 9/- UBL2I 23/4 Z729 14/_ NEW METAL RECTIFIERS -FULLY GUARANTEED 
ORM -IB 15/4 RM -2 9/- WX3 3/6 14A100 27/- I4RA I -2-8 -2 19/- I6RE2 -I-8 -1 8/6 DRM -28 16/2 RM -3 9/6 WX4 3/6 14A124 28/- I4RA 1 -2.8 -3 23/6 118RA 1 -1-8-1 4/6 DRM -3B 23/3 RM -4 IB /- WX6 3/6 14A163 38/- I4RA 2 -I -16-1 21'- I8RA I -1 -16-1 6/6 LW7 22/6 RM -5 24/- 14A86 10/- 148130 35/- 16RC I- 1 -16 -I 8,6 I8RA I -2-8 -1 11 /- RM-O 7/11 W4 3/6 14A97 25/- 148261 11/6 16RD 2 -2-8 -I 12;'- 18RD 2 -2 -8 -I 15/- RM-I 7/- W6 3/6 Technical leaflet on Metal Rec fifers free on receipt of S.A.E. VOLUME CONTROLS ELECTROLYTIC CONDENSERS All with long spindle and Standard Can 100 x 400 mid.. 275 v.12/6 Wire -ended Tubular 8 x 8 mfd., 450 v. 31- double -pole switch. 4/6 each. 32 x 32 mfd., 450 v. 5/9 100 mfd., 275 v. 2/6 8 mfd., 450 v. 1/9 16 x 16 mfd., 450 v. 3/9 10K, 25K, SOK, 100K. 64 x 120 mfd., 350 v. 8/3 200 mid., 275 v. 3/6 16 mfd., 450 v. 2/9 32 x 32 mfd., 350 v. 4/- 1 meg. I meg. I meg. 2 meg. 60 x 250 mid., 275 v. 9/6 100 x 200 mfd., 275 v. 9/6 32 mfd., 450 v. 3/9 8 x 16 mfd., 450 v. 4/- TERMS OF B('SININS : CASH WITH ORDER OR C.O.D. ONLY. POST/PACKING CHARGES MI. PER. ITEM ORDERS VALUE £3 OR MORE. POST FREE. C.O.D. 2 8 EXTRA. WE ARE OPEN FOR PERSONAL SHOPPERS MONDAY TO PRIT AY 8.30 110. SATURDAYS. 8.80 -1 P.M. ALL VALVES, NEW, BOXED, TAX PAID AND SUBJECT TO MAKERS GUAR AN I'E.E. FIRST GRADE GOODS ONLY. NO SECONDS OR REJECTS. CATALOGUE OF OVER 1,000 DIFFERENT VALVES, R'I1'H FULL TERMS OE BUSINESS, PRICE 8d. PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP. PLEASE. 
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THE BEST VALUE ON THE MARKET 
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NO "MIDDLEMAN'S" DISCOUNT IS INCLUDED IN OUR PRICES 

IT INCORPORATES »f>éF',..,` 
Tns latest COLLARD TRANSCRIPTOR TAPE DECK. 
The model HF 'l'iti " fidelity " AMPLIFIER. (Described below.) 
Matching elliptical 7ín. x 4in. P.M. Speaker. 
1,200 reel HIGH QUALITY EMITAPE. 
ACOS Crystal Microphone. 

BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD 
HEAR THIS MODEL -TRULY ' Hi -Fi " RECORDINGS ARE 
OBTAINABLE and it is comparable to much higher -priced 
Ro 

send S.A.E. for ILLUSTRATED LEAFLET. 

(Plus C1.10.0 Carriage and Insurance. of which £1 is refunded on 
re.urn of Packing Case.) 

PRICE 

£49.10.0 
Terms : Dep. 
£9.18.0 and 12 monthly pay- 
ments of £3.12.7 
or Dep. £18.10.0 
and 12 monthly payments of 
£3.0.6. 

THE LEGS SHOWN IN THE 
ILLUSTRATION ARE READILY 
DETACHABLE. AND ARE AN 
OPTIONAL EXTRA AT £1.2.6. 

THE MODEL HF /TR3 TAPE AMPLIFIER 

INCORPORATING 
3 -SP,ED TREBLE EQUALI- 
SATION by mean, of the 
latest FERROXCUBE POT 
CORE INDUCTOR. 
PRICE for COMPLETE 
KIT OF £12.15.0 PARTS 
PR ICI: FULLY ASSEM- 
BLED & 116.10.0 TESTED 

0 

S 

RULE PURCHASE. Deposit £3.8.6 and 12 monthly payments of 
£1.4.2. A very high -quality Amplifier based on the very successful 2 
TYPE. "A" design completed in the MULLARD LABORATORIES. 
ONLY NEW HIGH -GRADE COMPONENTS are incorporated incluä- 
ins MOLLARD VALVES and a GILSON OUTPUT TRANSFORMER 

. other features are -Magic Eye Recording hand indicator- 
Elective Tone Control -Monitoring and Extension Speaker 
Sockets -Has own Power Supply and can be used as independent 
Amplifier for direct reproduction of Gram Records or from Radio 
Tuner. Overall size llin. x bin. x 6in. Can be supplied for use with 

uvox- Collard- Lane- Brenell or Motek Decks. Please specify 
Which. 
Send S.A.E. for leaflet or 2/6 for the complete Assembly Manual. 

STERN'S -MULLARD TYPE C " 
TAPE PRE -AMPLIFIER -ERASE UNIT 

INCORPORATING THE NEW FERROXCUBE POT CORE PUSH - 
PULL OSCILLATOR and 3-SPEED TREBLE EQUALISATION 
by means of the latest FERROXCUBE POT CORE INDUCTOR. 

PRICES ... INCLUDING SEPARATE SMALL POWER SUPPLY 
COMPLETE KIT £14 0 0 ,.-- 

OF PARTS .- 

ASSEMBLED 
AND TESTED £1 T O O 
Deposit £3.8.0 and 12 months 
of £1.4.11. 

ALSO AVAILABLE EXCLUD- 
ING POWER SUPPLY UNIT 
FOR £11.15.0 and £14.10.0 respectively. 

(Carriage and Insurance is 5'- extra.) 
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO 
BE USED. We present this HI -Fi " Pre -amplifier strictly to 
Mullard's specification incorporating ONLY NEW HIGH -GRADE 
COMPONENTS and the SPECIFIED NEW MULLARD VALVES. It 
comprises a COMPLETELY SELF -CONTAINED UNIT, all com- 
ponents and valves being contained in a well -ventilated Box - 
Chassis neatly finished in Hammered Gold with a very attractively 
engraved PERSPEX FRONT PANEL. 

YOU CAN BUILD THIS PORTABLE 

TAPE RECORDER from £39.15.0 
WE OFFER YOU 
THIS SELECTION 

(a) The PORTABLE 
CASE illustrated here 
(25.0.0). 1.200ft. E.M.I. 
TAPE (21.15.0). ACOS s 
CRYSTAL MIKE (21.15.0). 
ROLA 101n. x 6ín, LOUD- 
SPEAKER (21.10,0). S ALL FOR . . . £9.0.0 

AVAILABLE ON HIRE PURCHASE WITH (b) or (d) below. 
(b) The COLLARD MK. IV TAPE DECK (£25.0.0) and the HF /T113 

AMPLIFIER Assembled and Tested. FOR 
months of .8.. 

COMPLETE KIT OF PARTS 
HF /TR3 supplied as r 0.15.0 o 

THE NEW MK. Vl TRUVOX TAPE DECK with aw 

(d) 
The 

e. 
assembled 

sembl 
and 

d. 
tested 

ted H F /£S1 
AMPLIFIER £ 7.0.0 

(e) As in above 
KIT OF the HF 

/TR3 supplied as £33.10.0 
(Carriage and Insurance on above quotes 101- extra.) 

NOTE : Messrs. Collaro when supplying the MK. IV Deck do 
not wire up the Deck Switches. We will do this at charge of £1.0.0. 
or supp Dy a Wiring Diagram to the Home Constructor. 

£34.10.0 
H.P. Deposit 26 18.0 and 12 mo 22.10.8. 

(e) As in (b) above, but sup 

TO ADD FULL 
TAPE 

RECORDING 
FACILITIES 

To any modern " Hi-Fi " AUDIO AMPLIFIER (such as our 
Mullard "5 -10" and 2 valve Pre -amplifier) . ALL YOU 
NEED IS ... THE TYPE " C " PRE -AMPLIFIER and a TAPE 
DECK... WE OFFER- 

(a) The COLLARO MK. IV TAPE DECK and the MOLLARD 
TYPE "" C " PRE-AMPLIFIER wit Po with Unt 
Assembled and Tested 
H.P. Deposit £7.0.0 and 12 months of £2.11.4. 

a(b) bC s in (a) aboie but 
the 

e 
Type C " supplied £32.0.0 

(c) THE NEW TRUVOX MK. VI TAPE DECK with 
the assembled and tested TYI-E "C" PRE - £37.1 0.0 AMPLIFIER and POWER UNIT 
H.P. Deposit £7.10.0. 12 months 22.15.0. 

(d) As above but the TYPE "C" UNIT supplied as £34.10.0 COMPLETE KIT OF PARTS 
(Carriage and Insurance on above quotes 10/- extra.) 

Please send S.A.E. with all correspondence. 

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

Telephone: FLEET STREET 5812/3'4 
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AMPLIFIERS 
PRE -AMPLIFIERS: 
FOR THE " HI -FI " ENTHUSIAST : 

MODEL 510 M 

THE VERY 
POPULAR 

MULLARD 

" 5 -10 " MAIN 
AMPLIFIER 

MULLARD'S 
NEW 2 -STAGE 

PRE -AMPLIFIER 

TONE CONTROL 

MODEL 3 -3 M 

THE NEW 

MULLARD 3 -3 

MAIN 
AMPLIFIER 

PRACTICAL WIRELESS June, 1959 

MULLARD DESIGNS 
THE 

HOME CONSTRUCTOR 
Undoubtedly the most successful amplifier yet designed, and used 
In conjunction with the new Mollard Pre -amplifier, an undistorted 
power 

nded to t he HI -FI " enthusiast wholccontemplatesga very high 
quality home installation. In addition the versatility of the 
equipment makes It quite suitable for use in small halls. etc. 
We supply complete to MULLARD'S Specification with specified 
valves and components and including the latest PARMEKO Ultra - 
linear Output Transformer and the PARMEKO Mains Transformer 
which has power available to drive Radio Tuning Unit. 
COMPLETE KIT £` O.O.O 

ASSEMBLED & 
we :10 .0 OF PARTE 

(Carriage & Insurance 5)- extra.) 
THIS " 5-10 " with the latest PARTRIDGE 

I' £1.6.0 Ira ULTRA- LINEAR OUTPUT "RANSFOIC11EIt for 
fi 

A completely new design employing two EF86 valves, and in nar- 
ticular designed to operate with the Mallard range of Power Ampli- 
fiers, but also perfectly suitable for other makes, etc. 
Briefly it incorporates : 

Equalisation for the latest R.LA.A. characteristics. Input for variable reluctance. Magnetic Pick -Use. 
Input for Crystal Pick -Ups. Input for Tape renlay. 

(a) Direct from High Impedance Tape Head. 
(b) From a Tape Amplifier or Pre- ampliter. 

Sensitive Microphone Channel. 
Wide range Bass and TREBLE Controle. 
Attractive Perspex front control panel. 
Our Kit is strictly to MULLARD'S SPECIFICATION. 

PARTS 
COMPLETE KIT OF £6.6 

ASSEMBLED 
we 

ESTED 9Q9 

(Carriage & Insurance 5,- extra.) 

Based entirely on the present very popular " 33 " model and de- 
signed to operate in conjunction with the new 2 -stage PREAM- 
PLIFIER (shown left) thus providing all the facilities associated 
with the more expensive " Hi -Fi " Equipment. We recommend it 
as the IDEAL HOME INSTALLATION where very high duality is 
desired at the lower volume level (up to 3 watts). We supply com- 
pletely Go MULLARD'S SPECIFICATION including the latest 
PARMEKO Output Transformer, specified Valves and Components. 
Has power available to drive a Radio Tuning Unit. 

PARTS 
KIT OF 7.oO Alternatively 

ASSEMBLED & 
we 

TESTED £$n0 
(Carriage & Insurance 5l- extra.) 

Please enclose S.A.E. If ILLUSTRATED and DESCRIPTIVE 
LEAFLETS are required : the ASSEMBLY MANUALS, 
containing Practical Drawings, etc., are available at 1/8 each. 

SPECIAL PRICE REDUCTIONS .. . 
(a) The COMPLETE KIT OF PARTS to build both the " 3-3 " 
MAIN AMPLIFIER 
AMPLIFIER-CONTROL UNIT 2 -SAGE PRE- £,O'O.O 

MAINe AMPLIFIER and the 2-STAGE PRE- . 
PRE- 15c0 

AMPLIFIER-CONTROL UNIT ... .., 16.1 J9 
PRICES FOR THE " 5 -10 " .% 1t E SUBJECT TO £1.8.0 EXTRA 
IF THE PARTRIDGE Tit 1NSFORMER IS REQUIRED. 

Only NEW HIGH GRADE Components 
and MULLARD VALVES are supplied 
with these Kits. 

(a)1'he " 3 -3 " and the 2 -STAGE PRE -A MPI.IFIER £' S0.° 
both ASSEMBLED and TESTED ... 
H.P.: DEPOSIT £3.0.0 and 12 Monthly Payments of £1.1.0. 
(b) The " 5-10 " and the 2- STAGE PRE- AMPLI- £18.18. FIER both ASSEMBLED and TESTED ... 

DEPOSIT £3.18.0 and 12 Monthly Paument. et e1.7.8. 
When ordering include an extra 7/6 to cover Carriage and Insurance. 

MODEL 510 /RC 

THE NEW 

COMPLETE 

MULLARD 5 -10 
AMPLIFIER 

MODEL 3 -31RC 

THE NEW 

COMPLETE 

MULLARD 3 -3 

Designed for a simple domestic installation with Genuine High 
Quality reproduction up to a maximum of 10 watts. Separate 
BASS and TREBLE Controls are incorporated with switched inputs 
for 78 and L.P. Records plus Radio Tuning Unit. 
We incorporate SPECIFIED COMPONENTS and NEW MULLARD 
VALVES. We also give the purchaser the choice of two of the best 
ULTRA -LINEAR OUTPUT TRANSFORMERS made -first the 
latest by PARMEKO, LTD., and also the latest by PARTRIDGE 
(£1.6.0 extra). We also supply the PARMEKO MAINS TRANS- 
FORMER, and this has extra power available to supply a Radio 
Tuning Unit. The Control Unit can easily be detached from the 
Amplifier Chassis for use in a remote position. 
COMPLETE KIT OF PARTS £11.10.0 Alternative] y we 
( PARMEKO Transformer) 

TESTED AND TD £13.10.0 
H.P. Terms : Dep. £2.14.0 and 12 Monthly Payments of 19 10. 
Send S.A.E. for ILLUSTRATED LEAFLET or 1,6 for the 
ASSEMBLY MANUAL. 

THE IDEAL AMPLIFIER FOR A SMALL 1116 11 QUALITY 

Z7 
INSTALLATION 

pp 

OF 
COMPLETE 

RTS 
KIT 

dí 1.1 O.0 
and FULLY TESTED 

ASSEMBLED 

(plus 6/6 coverage and insurance) £8.19.6 
H.P. Terms: Dep. £2.0.0 and 8 Months of 21.0.0. 
Developed from the very popular 3 -valve 3 -watt Amplifier designed 
in the Mallard Laboratories. Our kit is complete to MULLARD'S 
SPECIFICATION including supply of specified components. Mul- 
lard valves and a PARMEKO OUTPUT TRANSFORMER. 
Send S.A.E. for leaflet or 118 for ASSEMBLY MANUAL. 

STERN RADIO LTD. 
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MODERNISE YOUR OLD RADIOGRAM " 
IT IS CHEAPER AND BETTER VALUE TO REPLACE YOUR OLD CHASSIS AND GRAM UNIT 

! ! RADIOGRAM CHASSIS ! ! I! ! RECORD PLAYERS ! ! 
ARMSTRONG "STEREO TWELVE" £37.16.0 i THE LATEST MODELS ARE IN STOCK 
The most complete unit yet produced for Stereo, giving 6 watts high -fidelity MANY AT REDUCED PRICES!!! 
push -pull output on each channel, 12 watts for monaural. Full VHF band. SEND S.A.F. 

CASH BARGAINS 
I'OR 11.1.1-STE A"1'1'711 1.1iAFLEC 

medium and long wavebands. Stereo and monaural inputs or records, tape ¡ 
and radio, and a tape output for stereo and monaural tape recording. Corn- A FEW 
prehensive matching for all types of crystal pick -ups. The perfect basis B.S.R.. MONARCH 
for a complete monaural reproducing system or for a complete stereophonic 
system now or later. UA8 4 -speed mixer 

ARMSTRONG "JUBILEE" Autochanger with 

£29.8.0 Crystal Pick - up 
An AM /FM chassis with nine valves and 
two diodes and with push -pull output 1L 12 6 
stage providing 6 watts. Full VHF, : LV V 
medium and long wavebands with auto- 
matit frequency control on FM and ferrite The COLLAR() "CONQUEST" 4 -speed Autocha veer, 
aerial on AM. Tape record and playback Studio Pick -up £7.1 0.0 facilities. Can be adapted for stereo at 2 any time by the addition of our compact. The latest COLLABO " CONTINENTAI. " ? -. -peed 
easy -to-fit converter amplifier. MIXER Autochanger, Studio " O " Pick- £8.10 0 

ARMSTRONG "STEREO 44" £28.7.0 i The COLLARO 4 -speed Single Record Player. Studio 
Provision is made for Stereo and monaural playback from pick -up or tape. Pick -up £6.6.0 Outputs provided for Stereo or Monaural tape recordings. Alternative 
inputs enable the use of most crystal pick -ups, together with tape recorders THE NEW B.S.R. Model UA12 is in Stock. A 4 " SPEED" 
or tape preamplifiers !such as our type " C " unit). 8 Watts output. Radio MIXER AUTOCHANGER. £8.7.6 covers med. waveband and the complete VHF /FM transmissions 87 -108 Mc,'s. 

UA12 also available incorporating the B.S.R. STEltI O 
DULCI "H4PP" £27.16.6 Pick -up, plays L.P. and 78 Records £10.10.0 An eight -valve AM'FM 4 waveband chassis giving6 watts ultra linear output. IS 

Covers short, long, medium wavebands plus the VHF /FM band and has B.S.R. MODEL TU9 4 -speed Single Record Piaysr. 
internal aerial on the medium and long wavebands. Tape outlet incor- 
porated and suitable for 3 to 15 ohm loudspeakers. (This high output Pack -np Is available separa le for 
DULCI "H3" £1.79 .17.6 ID £1112'6.) Carra " - r r ' '.n.urance on ruer,- nbovr - ,airs. 
A 6 -valve AM FM chassis giving 4 watts output. Covers medium and long ! HIGH FIDELITY UNITS ARE ALSO IN wavebands, on which an internal aerial operates. plus the VHF /FM band. 
Full AVC on all wavebands and Tape outlet incorporated. 

AM/FM RADIO TUNING UNITS 
Containing own Power Supply Units. 

ARMSTRONG "S.T.3" £27.6.0 
A self- powered high- fidelity tuner covering full VHF, medium, and long 
wavebands with automatic frequency control on VHF. 

.DULCI "144/T" £23.15.8 
A 4 waveband sell- powered high -fidelity tuner covering the VHF'FM trans- 
missions plus the long_, medium and short wavebands. 
NEW 11111E l'llt('11ISE TERMS are available on all above. Illus- 
trated leaflet.: ti ailnble -.end S.A.E. 

STERN'S FOR STEREO 
OUR POPULAR MULLARD MAIN 
AMPLIFIERS ARE RECOMMENDED 

FOR USE WITH THE DULCI STEREO PRE -AMPLIFIERS 
WE OFFER PRE -AMPLIFIER and AMPLIFIER AT 

SPECIALLY REDUCED PRICES 
Send S.A.E. for full details. 

A SPECIAL CASH ONLY OFFER ! I 
This very attractive PORTABLE AMPLIFIER 
CASE together with a good quality GRAM AMPLI - 
FIER and a matched P.M. SPEAKER. 
ALL for ONLY £8.7.6 (Plus 7/6 Carr. & Ins.) 
The Amplifier consists of a 2 -stage design incor- 
porating 3 modern B.V.A. valves and has 
separate BASS and TREBLE CONTROLS. 
The Portable Case will also accommodate al- 
most any make of Autochanger and is attrac- 
tively finished in Maroon and Grey Rexine. 
WE ALSO SUPPLY SEPARATELY- 
(a) The 

A \11'L11¡Ì I It 2.6 CARRYINGT CASE 17.6 
(c) P.M. SI'I I V; hat 18/9 Carriage and Insurance 4 - extra. 

STERN'S 12 VOLT 
"CAR RADIO " 

PRINTED CIRCUITS 
POW -1R TRANSISTOR 
MEDIUM and LONG WAVEBANDS 

by ... UNIT ASSEMBLY ... CONSISTING OF .. . 

THREE SEPARATE UNITS FULLY WIRED. ALIGNED and TESTED, 
requiring only 12 solder points to complete the Receiver. 
A versatile design with low current consumption. Does not require a 
separate vibrator power Unit. 
PRICE ... for the THREE COMPLETELY ASSEMBLED UNITS £15.0.0 

for Use 'mplete design data. 

STOCK as follows: 
GARRARD MODELS 301... 4HF ...TA /Mkll RC98 .. . 
RC121 /4 ... T.P.A.12 PICK -UP ... etc... . 

Send S.A.E. For Leaflet. 
NEW EIIRE PUit('IIASE TERMS ARE AVAILABLE 
ON ALL EQUIPMENT VALUE 89.0.0 AND OVER. 

SPECIAL CASH ONLY BARGAIN 
A bulls pur,-ha, enables us to offer this very useful 

INTERCOM SET or 
BABY ALARM for only 

£5.5.0. 
Consists of MASTER UNIT 
(Illustrated) and one EX- 
TENSION, providing 2 -way 
TALK -LISTEN facility. Com- 
plete in polished wood cases, 
size of each only 71 x 41 x 6ln. 
high. 

STERN'S ,11iß. II li,lrlrt l: 

F.M. 'I'UNIN(, lND' 
PRICE £14.5.0 (Plus 5'- Carr. 
and Ins.) 
HIRE PURCHASE : De- 
posit 83.0.0 and 12 Monthly 
Payments of £1.0.9. 
Incorporates the latest MULLARD PERMEABILITY 
TUNING HEART and the corresponding MULLAR 
VALVE LINE -UP comprising ECC85, 2 type EF85s (or EF89s) 
EM84 Tuning Indicator, plus 2 type O.A.79s Germanium 
Diodes. A really first -class Tuner, very attractively 
presented and comparable to many offered at much higher 
prices. Power consumption is only 1.5 amps at 6.3 volts 
and 25 m/a at 250 volts. 
HOME CONSTRUCTORS t YOU CAN BUILD TIIIS 
TUNING UNIT FOR ONLY910.10.0 (Plus 5/- Carr.&Ins.) 
Please send S.A.E. for fully descriptive leaflet, or the 
Assembly Manual is available for 1'6. - 

HOME CONSTRUCTORS 
A RANGE OF "EASY 'l'(1 ASSEMBLE" 
PREFABRICATED ('ABINETS 
Designed by the W.B. " STENTORIAN " 
COMPANY for " Ri -Fi " Loudspeaker 
systems or to accommodate high -quality 
equipment. The acoustically designed 
Bass Reflex Cabinets containing the very 
successful " Stentorian Speakers give 
really first -class reproduction and are 
well recommended. Models are also 
available to accommodate high- quality 

Amplifiers, Pre -amplifiers. Tuning Units, Record Players, 
etc. All models are very easily assembled, In fact, only a 
screwdriver is required. Fully illustrated leaflets are 
available, including complete specifications of the various 
STENTORIAN LOUDSPEAKERS. PLEASE ENCLOSE 
S.A.E. WITTI ALL CORRESPONDENCE. 

101 & 115 FLEET ST., LONDON, E.C.4 
elephone: FLEET STREET, ,581.2/3/4 
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be TRANSISTORWISE! 

be POCKET-WISE! 
"RECO" MIDDY 

TRANSISTOR 
ONE KIT 

(Med. and Long or 
Med. and Short 
Waves). Size : 

44., x 31," x " 
Variable sensitivity 
control. High gain 

Vari Q ferrite rod aerial. " Sonotone 
dynamic min. earpiece. Mths. of listen- 
ing pleasure from pencell battery. 37/6 

" RECO " PUSH -PULL FIVE. M/L. 
Waves. Indoors or outdoors this bril- 
liant radio with Celestion 21,in. M/C 
spkr. brings Light, Home and Contin- 
ental stations to your finger tips. 5 

transistors including Mullard 0C45 
R.F. stage and push -pull output for 
tone and punch. Pale blue case with 
grille in red. Complete kit, E6.7,6, 
p.p. 2/6. Data Only 2'6. Size 6;in. x 
42in. x 

"RECO" TRANSIGEN THREE 
KIT (Med. & 
Long Waves or 
Med. & Trawler 
Band). Size: 

62" x 43" x U'. Entirely self contained 
(no external aerial req.). R.F. stage with 
Mullard OC 45 transistor followed by 
two high gain transistor stages. On test 
tuned in Third, Home, Light, Radio 
Luxembourg after dark and many 
others at good listening level. The 
receiver was tested at approx. 50 miles 
from nearest transmitter. Complete 
kit with easy build practical wiring 
diagrams, " Sonotone " super dynamic 
min. earphone with insert or bal. arm. 
reproducer. Pencell battery for months 
of listening pleasure. 75/ -, p.p. 2/6. 

"RECO" 
SUPER 

SPECIAL 
THREE KIT 

(Med., Long or 
Med. & Short 
Wave). Bal. arm. 

reproducer which in areas of good signal 
reception may be mounted under red 
contrasting grille. Sensitivity control 
for distant stations. A fine kit, complete 
with pencell and easy build diagrams. 
6SI -, p.p. 2/6. 

"RECO" 
PUSH -PULL 
FOUR KIT 
As above, but 
with push -pull 
output stage 
and 25in. 
moving coil 

speaker which fits under red con- 
trasting grille. Gleaming pale blue 
polystyrene case. Size: 6;in. x 42in. 
x I in. Complete with data. 99/6, 
p.p. 2/6. 
Practical wiring diagrams, parts price 
list, circuits, 1/6 each. 

AFTER SALES SERVICE 

RADIO EXCHANGE CO. 
27 HARPUR ST., BEDFORD 

Telephone 2367. 
Closed I o/c Saturdays. 

VALVES 1NEW !,, TESTED ' G A 

SER 111('E 
GUARANTEED 

SETSIRS, 155, Al: 354, 3V4, DAF91, D.F91, DK92. DL94 any. 4 for 2; 6I DAF96, DF96, at, DL96 4 for 32 6 
6K7G, 6K8G, 6Q7G, 6V6G, BXSG or 9Y3G . 5for27- 

1A7GT 14 6 6Q7GT 98 30L1 8'- EBC41 96 E7,80 7.9 U25 133 1D5 9 6 65L7GT - 35L6GT 10 - EBF80 8 9 EZ81 8$ 026 12 6 1H5GT 10 - 6SN7GT 
7 

357.4GT 7$ ERF89 8 9 F'W9 500 9'8 050 6 
1R5 43 

108 6U4GT 1 . 33ZSGT 8 8 EBL21 20 8 GZ32 9'- U52 6 6 
12-6 ECC81 8- KT33C 8/6 076 6 IS4 107 6 6V6GT 6 50CD6G 26 9 ECC82 7 8 KT41 1418 U78 6 9 1S5 7 6 6X9 9 50L6GT 9 9 ECC83 8 - K'Pt:3 8/8 UABCHtI l'F4 8.3 6X50 - AZ1 12.6 ECC84 9 6 KT71 12.6 UAF42 9 6 3A5 10 6 6X5GT - B:ì6 15-8 ECC85 9 6 KTRBI Bh URC41 8 8 304 8 6 7B7 - CCH35 20.6 ECFRO 11 6 1,N152 10/6 UBFBO 9 6 3S4 6 7C5 - CL33 159 ECF82 118 1fH4 6/- UBFRt+ 3V4 8 8 7C6 Cl'31 12 6 ECH21 1793 MUl4 9l- UBL21 5U4G 8 8 7117 - D77 5 6 ECH35 6 9 N18 8/6 UCC84 5V4G 11- 7S7 .8 DAC32 10.- ECH42 98 PCC84 8/- UCCf15 .iS":3GT 8 7Y4 - DAF91 76 ECH81 8 6 PCC89 17:6 UCFSO 57,4G 98 10C1 1 8 DAF96 8:6 ECL80 10 8 PCF80 8/- UCH21 6AL5 5 6 10C2 17 6 DCC90 10 6 ECL82 11 6 PCF82 10'6 UCH42 GAMS 5 - 10F1 17 8 DF33 10- EF39 5 6 I'C1,82 10/6 UCH81 6AM6 6 3 10F9 10:8 0F91 6 3 EF41 9 6 l'C1,83 12'6 UCL82 6AQ5 10P13 15 9 DF96 8 8 EF92 11 6 I'CL84 15/- UCL83 6AT6 , 3 12AT7 8- 0H76 ,- F.F80 6 8 PENA4 11/- UF41 BBAB 7 8 12A1:7 7 6 DH77 ` 3 EF86 13 8 PEN38C 9/6 UF89 613E6 ^ - 12AX7 g - 01{32 14 8 EF89 91- PEN45 12/6 UL4I 6BH6 8- 1213A6 8- 01{40 16 - F.F91 8.3 PEN46 8(- UL94 8E06 7- 12K7GT - UK91 8 F,F92 5- PL38 15:- UL84 6BW7 '- 12K8GT 12 6 DK92 8 6 EI,33 15 9 l'L38 21I8 UA1C 6CD6G 28 9 12Q7GT - DK96 8 6 EL38 21 6 PI.81 12/6 UU6 6F1 14 8 17Z3 7 6 DL33 9- EL4I 9 6 PL82 8/6 UY1N 6F6G 6 6 19AQ5 ` 8 DL35 12, 3 EL42 10 8 PL83 9l8 Uy21 6F13 12 6 19Y3 8.6 DL92 7 6 EL89 8 9 

6F14 17:8 20F2 17 6 01,94 8 8 EM80 9 8 PS'32 16/- UY41 
61{70 3 9 20L1 17 6 131.96 8$ EM81 9 6 PY80 8/- UN T5 

6 - 21A6 13 8 EABC80 7 9 EM84 13 8 I P1-81 7/8 VB 
6K8G 6 9 25A6G 11- EAC91 58 EY51 106 I 

PY82 8/6 VP41 6- 
61,3, 18 9 25Z4G 9 - EAF42 9 B EY86 12 - PY83 88 W76 ` - 
61,18 12.3 25Z6GT 9 8 EB91 5 6 E'L40 7 6 PZ30 17i- W77 8- 
6Q7G 8- 30C1 8- 16RC33 EZ91 9 6 SP61 3/6 Z77 6'3 

20 6 
17- 

9- 
20 6 
99 
96 

143 
93 
9- 

93 
86 
96 

106 
126 
19- 
,6 '6 
96 

READERS RADIO Any 

Postage 
6d. per vallo 

29, COLBERG PLACE, STAMFORD HILL, 4 TransitD6d. 
in 

LONDON, N.16. STA. 4587 Any C.O.D. Par, ,'l ^_ 

rxt.ra. 

The soldering iron for YOU! 

it's THERMOSTAT controlled. 

Controlled temper- 
ature means no 
damage to compo- 
nents, long -life 
elements, n o 
oxidation or alloy- 
ing, no filing of bit. 
Extra wattage (70 

© watt) means heavier 
work can be done 
than comparable 
size models. 
Heats up in 1¡ mins. - can be left 
switched on inde- 
finitely without over 
heating. 
Interference free, 
lightweight (4) ozs.) 
insulation - tested 
to 1,000 volts, all 
components in the 

C E C O a r e 
GUARANTEED 
FOR THREE 

MONTHS 
Costs only 79/6, in- 
cluding post and 
packing. 

4 

Produced specifically for the electronics 
industry, the Ceco Instrument Soldering Iron 
is now available to amateurs. Thermostatically 
maintained within IS C. of a tempera- 
ture set by you, the Ceco gives efficient 
professional soldering -even on the most 
intricate work, 

CARDROSS 
ENGINEERING CO.LTD. 

Send this coupon NOW for free literature on this 
amazing new tool to CARDROSS ENGINEERING 
CO., LTD., Woodyard Road. Dumbarton, Scotland. 

Name 

Address 

P.W.I. 
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RETURN -OF -POST SERVICE 
5 ILLUSTRATED LISTS. We now have available 

GRAMOPHONE EQUIPMENT.-This list details no less 
than 14 different items including Record Changers Single 
Record Players and Transcription Units. Some at special 
prices. 
READY BUILT AMPLIFIERS. -Hi -Fi and less expensive 
popular types. 
TEST GEAR. -Test Meters, Signal Generators, etc., by 
AVO, Pullin and Taylor. 

JASON FM TUNER KITS 
There are no less than five different Jason F.M. Tuner Kits 

now available to the Home Constructor. Brief details are 
given here and individual lists on any are available free. 
MOST IMPORTANT. We take great pains to see that the 
kits we supply are absolutely complete in every detall and also 
that all components supplied are entirely suitable in every 
way. This accounts for differences in price you may notice 
between our prices and those of some of our competitors. 
THIS SHOULD BE BORNE IN MIND WHEN COMPARING 
PRICES. 

STANDARD TUNERS 
STANDARD TUNER. The very popular tuner which is 
supplied with a chassis assembly fitted with a gold hammer 
finish front panel and glass dial. Employs four EF91 valves. 
External power supply is required. Complete kit £6.19.6. 
Power pack kit 39' -. 
STANDARD TUNER IN SHELF MOUNTING CASE. 
This is a new version of the above tuner.The circuit has been 
brought up to date and is built into the very attractive shelf 
mounting case of the new Fringe Tuner mentioned below. 
The circuit uses four EF80 valves and the power supply can 
be built into the case if desired. Complete Kit 27.19.6 without 
power supply components. 29.18.0 with power supply. 
MERCURY SWITCHED TUNER. This is a tuner in 
chassis form which has a three position switch for the three 
BBC programmes. Uses one ECF80 and four EF80 valves. 
External power supply is required. Complete Kit 29.19.0. 
Power Pack Kit 39/ -. 

FRINGE TUNERS 
NEW FRINGE TUNER IN SHELF MOUNTING CASE. 
This Is an entirely new Fringe Tuner and is supplied com- 
plete with a very attractive green shelf mounting case with 
Perspex dial. The tuner is fitted with variable AFC. Internal 
power supply if desired. Valves used are one ECC81 and five 
EF80 Complete Kit £10.5.0 without power supply com- 
ponents. £12.3.6 with power supply. 

TV SOUND /FM SWITCHED TUNER 
This tuner, also supplied in an attractive shelf mount- 

ing case, has a TV type Coil Turret fitted to provide TV sound 
from any BBC or ITV Sound channel as well as the three 
BBC F.M. programmes. Fitted with internal power supply. 
Valves. One ECC84. One ECF80. One EF80. One EF89. 
One EM81 and One EZ80. Complete Kit 215.15.0. 

INSTRUCTION MANUALS 
All our kits include the appropriate instruction manual. 

All available separately as follows: - 
Manual covering both Standard Tuners and the new Fringe 
Area model, 2/10: Mercury " 2/3 ; TV Sound /FM, 3' -. 
All post free. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly. Pmts. 
AVO 

O 
Model 

8. with 
£23.10.0 £2. 7.0 12 of £1.18.9 

leacher case ... ... 228.10.0 22.13.0 12 of £2. 3. 9 

AVO M del 7 
7. with £19.10.0 21.19.0 12 of £1.12. 2 

leather case ... ... £22.10.0 £2. 6.0 12 of £1.17. 1 
AVO Multiminor £9.10.0 £1. 8.0 6 of £1. 9. 6 
AVO Multiminor with 

case ... £11. 2.6 21.13.6 6 of £1.14. 0 
'TAYLOR Model 71A... 212.10.0 £1.17.6 6 of £1.18. 2 
PULLIN Series 100 .. £12. 7.6 81.16.6 6 of £1.17.10 
TAYLOR MONTROSE £3.10.0 £1. 0.0 3 of £1. 0. 0 
PIFCO All -in -One ... 21.12.6 - - 
HIRE PURCHASE. H.P. Terms are available on any item. 
Repayments lo: Three montspread s 

a 
Deposit 8//- 

or 
n the f. Service charge 

5% but minimum charge 10' -. Six months : Deposit 3,- in the 
Serviae 

moths : Deposit 2. - in the £.mServicee charge 10° , but mini- 
mum charges 20/ -. 

Terms of Business -Cash with order or C.O.D. Postage extra 
under £3. We charge C.O.D. orders as follows. Up to £3, 
postage and 8f fee 

Over charge. 1/8. 
Over £3 and under £5. 

separate illustrated lists on all of the following:- 
LOUDSPEAKERS.-Full details of Goodmans, Whiteley. 
Wharfedale, G.E.C. and Elan types which we stock. 
TAPE DECKS.-All the popular makes including a special 
offer. 
RECORDING TAPES.-We Lave a very wide range of tape 
and accessories by all the well -known makers. 
Any of these lists will he sent free upon request. 

AMPLIFIER KITS 
MULLAH') 510 AND GEC 912 PIA .5 

We carry full stocks for all versions of these popular Ampli- 
fiers and our price lists are available free. 

M ULLARD 2 VALVE PRE - AMPLIFIER 
Latest Mullard circuit for use with the 510 Amplifier. Booklet 
giving full details now available 1/3 post free. 
Complete Kit, including drilled chassis and control panel. 
28.12.0. H.P. Terms. Deposit 19/- and six monthly pay- 
ments of 21.1.4. 

JASON STEREO 
We stock the "Jupiter" and J.S.A.2. Kits. Fully detailed 
lists available. 

GRAMOPHONE STYLI 
All genuine replacement styli made and packeted by the 
actual Pick -up manufacturer concerned. 
ACOS. GP15, GP25. GP27, GP29, GP59, GP61. HGP33. HGP35, 
HGP37, HGP39, HGP41, HGP45, HGP55, HGP57, HGP63. All 
6/11 each. B.S.R. TC4, TC8. 6/11 each. COLLARO, Studio O. 
OS. P. T. 9/9 each. Studio PX. 14/7. DECCA. XMS. 14/8. 
POSTAGE 3(1. on all Styli. 

MULLARD TAPE C" PRE -AMPLIFIER- 
This unit consists of a recording amplifier with bias oscil- 
lator and play -back pre -amplifier, the Output of which is fed 
into an existing amplifier for play -back. A special push -pull 
oscillator circuit using a'special Ferroxcube coil is employed. 
The coil is designed for use with various makes of tape deck 
and is suitable for all the following without alteration : 

Brenell, Collro, Lane, Motek and Truvox. A booklet giving 
full technical details and constructional information is now 
available. Price 2/10. post free. COMPLETE KIT containing 
every item needed right down to the last nut and bolt. First - 
class items only are included. Ready drilled chassis and 
gold finished front panel. Price £14.10.0. H.P. Terms. 
Deposit £2.2.0 and six monthly payments of £2.4.4. POWER 
PACK KIT £4.0.0. All components are available separately 
and our detailed list Is available free. CONVERSION KIT 
to convert original version to the new model. Instruction 
manual included. 52/8. post free. 

TRANSISTORS 
AUDIO. BTH Red Spot. Latest type. 716 : GEC Yellow/ 
Green. 10/- Brimar TS3, 13'6; Ediswan XB102, 10' -, XB104, 
101 -: Goldtop V10 /15A, 15/ - Mullard OC70. 21' -. 0071, 24' -. 
AUDIO OUTPUT. Mullard OC72 Matched pair. 80/- 
Ediswan XC101 Matched pair, 601 -. R.F. GEC Yellow /Red, 
17/8. Ediswan XA101, 35' -, XA102, 40/ -, XA103, 15/ -, XA104, 
18/ -: Goldtop VI /R2, 24/ -; Mullard 0C45, 35/7. All tran- 
sistors post free. 

panel. Price £14.10.0. H.P. Terms. 
Deposit £2.2.0 and six monthly payments of £2.4.4. POWER 
PACK KIT £4.0.0. All components are available separately 
and our detailed list Is available free. CONVERSION KIT 
to convert original version to the new model. Instruction 
manual included. 52/8. post free. 

WATTS RADIO (o ö R) LTD. 
54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone : Weybridge 4556 

PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS. 
Closed for Annual Holidays August 8th to 22nd. 

TRANSISTORS 
AUDIO. BTH Red Spot. Latest type. 716 : GEC Yellow/ 
Green. 10/- Brimar TS3, 13'6; Ediswan XB102, 10' -, XB104, 
101 -: Goldtop V10 /15A, 15/ - Mullard OC70. 21' -. 0071, 24' -. 
AUDIO OUTPUT. Mullard OC72 Matched pair. 80/- 
Ediswan XC101 Matched pair, 601 -. R.F. GEC Yellow /Red, 
17/8. Ediswan XA101, 35' -, XA102, 40/ -, XA103, 15/ -, XA104, 
18/ -: Goldtop VI /R2, 24/ -; Mullard 0C45, 35/7. All tran- 
sistors post free. 

WATTS RADIO (o ö R) LTD. 
54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone : Weybridge 4556 

PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS. 
Closed for Annual Holidays August 8th to 22nd. 
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El Navigation 
ESCompass 
ES In carrying case 

but less fluid, 
® may be slightly 
EB damaged. 4 6. 

®ES 
plus 2S. - 
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Versatile Wire 
Single -strand 18- gauge with 
P.V.C. covering 
which makes it 
rustproof. Extra 
strong, will 
stand tremen- 
dous strain. 
Ideal fog. gar- 
dening, clothes 
lines, Indoor 
aerials, etc.. etc. 

I Also being steel alloy and having a 
resistance of approximately I ohm 
per yard this can he used for electrical 
work, soil heating, wrapping round 
water pipes, etc. New on drum con- 
taining 3,000ft. Price 8'6 plus 3,6 carr. 

Circuit Details 
Diagrams and other informal!, 
extracted from official manuals. A 
116 per copy, 12 for 151 -. 

BC.3448 HRO Receiver 
BC.312 R28 /ARC5 
R.103A R1116 /A 
BC.342 RA -1B 
RA -18 AR88D 
R -208 AN APA -1 
R -1155 78 
R -1124A 76 

R.T.18 R- 1132A; R -1481 
R -1147 CAY-46-AAM- 
R-1124.A RADAR 
R -1082 A.S.B.-3 
R -1355 Indicator 62A 
B.C. 1206 -AB Indicator A.S.B. 
B -455 -A (or -B1 Indicator 62 
8 -454 -A (or -B) Indicator 6K. 
B- 453 -M -A (or -B) R.F. unit 24 
Transmitter T1154 R.F. unit 25 
Fifty -eight walkie R.F. unit 26 

talkie R.F. unit 27 
Frequency meter Wireless set No. u, 

B.C. 221 Dem.,bbed valve 

.r. 

CABINET 

THIS MONTH'S SNIP 
Unique Opportunity to build Fine 

Transistor Set 
Constructor's parcel : 

to build Pocket 6 
Transistor Set as 
currently being sold at 
£1717.0. Parcel com- 
prises Motiffed two - 
tone cabinet as illus- 
trated, tuning dial, 
two gang tuning con- 
denser, combined Bake- 
lite chassis í printed 
circuit and easy to 
follow circuit. Costing - 

value 57,6- offered while supplies last at only 
29/6. plus 216 post. Suitable for your own circuit 
or to build original circuit. Ali parts available 
at highly competitive prices. Do not miss this 
tremendous bargain. 

SNIP 
Extremely - well 
made portable 
amplifier case fin- 
ished in two -tone 
and very modern 
in appearance 
Large enough for 
stereo outfit with 
tape deck or auto - 

3 
changer. Snip 
price 596, plus 3,6 carriage and 
insurance. 

Parmeko (Neptune Series) "C " Core 
Transformers (Potted) 

Model No. 6000153 15 Watt output transformer 6,500 
( thms centre tapped, primary, secondary 2.4 Ohms 
entre tapped. Price 27/6. 
Model No. 6000.85 -mains transformer, primary stand- 
ard 50 cycle mains 200 -290 Volt (5 volt tappings) and 
115 Volt. 
secondary 525-0-525 at 250 mA, 335 -0-335 at 180 mA. 
Price £5 each. 

THIS MONTH'S SNIP 
Special intro- 
ductory offer to 
introduce our new 'Inductor' 40 
Fluorescent fit- 
ting. This is a 
batten type fitting 
nicely finished, 
white enamel. 
Suitable for chain 
suspension or 
direct fixing, use= 
fully compounded 

choke ballast and rad,, -oppressed starter. Offered at a special price this month to introduce 
namely 39'6 complete with tube. Carriage up t 

150 miles 518, up to 250 miles 7 6. 

The Skysearcher 
This i.s a 2 -valve plus -metal receiver 
set useful as an educational set for 
beginners, also makes a fine second 
set for the bedroom, workshop, etc. 
All parts, less cabinet, chassis and 
speaker, 19:6. Post and ins., 2/6. 
Data free with parts or available 
separately. 1 6. 3 -vah e batter) 
version also al allable al the same 
prive. 

Glass 
Panels 

Size 101 x 9I- 
parcel of live 
panels. 

7/6 
Plus 3.6 carr. 

Vacuum Pump 
Rotary- valle tree. Spline 
drive shaft -threaded inlet 
and outlet, also makes good 
compressor. Price 22 6 plus 
2 6 post and packing. 

LAST FEW 
HIGH FIDELITY 

AMPLIFIERS 

3 valve 4 watt with 
frequency response 
better than 40-15,000 
C.P.S. Control Panel 
size 8 x 21ín. comes 
fixed to chassis but is 
Intended for inde- 
pendent mounting. 

Separate bass and treble controls giving fullest 
variation of cut and lift. Separate switch, absolutely 
no mains hum. Remarkable value at £4,196. 

FOR ADDRESS 
SEE NEXT PAGE 

A.C. /D.C. Multimeter Kit 
Ranges : D.C. 
volts 0-5. 0 -50. 0- 
100, 0- 500. 0 -1000. 
A.C. volts 0 -5, 
0-50, 0 -100, 0 -500, 

llllamps 0 -5, 
D.C. 

100. 0-500. Ohms 
0- 50.000 with in- 
ternal batteries. 
0-500.000 with 
external b a t - 
teries. Measu s 
A.C. D.C. volts. 
D.C. current and ohms. All the 
essential parts including metal 
case. 2in. moving coil meter. 
selected resistors, wire for shunts. 
range selector, switches, calibrated 
scale and full instructions, price 
19,6. plus 2 6 post and insurance. 

Cabinet Snip 

This fine cabinet as illustrated but 
less control knobs is available this 
month at a special snip price of 12 6. 
13}1ná x Sint 

and 
ands it is nicely 

covered in two tone I.C.S. fabric. 

10 Valve 1.1 Metre Superhet 

Ideal for Commer, ial T.V. These con- 
tain 6 valves type SP61. and one each 
RL7, RL16 and EA50. Six L.F. trans- 
formers, 12 Me/s band. and hundreds 
of other useful components. Price 
29'6. plus carriage and packing 7,6. 
These receivers are unused. 

Adapt Your Gram for 
Stereo 

Cartridges for adapting existing 
record players for stereo - 
available £2.15.0 each -please 
state make or player when 
ordellar. 

All -Mains Amplifier 

Powerful three -valve mains amen- 
fier ideal for dances, parties. etc. 
Complete, less chassis, cabinet and 
speaker ,available if required) - 
data 1 6 ,free with parts). Price 
196. plus 2 6 post and insurance. 

MEBEBESMEBEBEBEBEBEBEE MEBEB®EBEBEBEBEBMEB 
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Bargains TWO OUTSTANDING METERS The Fluorescent Lighting Kit Es 

The Taylor Meter Model IOOA For customers wishing to use Lig 
fluorescent lighting without EB 

All the advantages of a valve metal work, for shop window EB 
voltmeter but none of itst lighting. etc. We offer complete EB disadvantages, it is, in fact. kits of parts. Five items as illus- 

EB the only meter in the world Crated comprising best quality 
with sensitivity of 100,000 choke ballast, canister starter and 
ohms per volt and all these , white bakelite holders. 40 watt kit EB 
other features : 22/8. 80 watt kit 28'8 plus 2/- post EB 
D.C. Current -2 microamp to 

10 Amps. D.C. in 8 ranges. 
D.C. Volts -10 microvolt to 

25 KV. in 8 ranges (25 KV. 
with external adaptor Op- 
tional extra). 

A.C. Volts --0-2.5 KV. A.C. in 
6 ranges. 

Ohms -0 -200 Megs. in 4 
ranges (self- contained). 

5 ranges of decibels. 
5 ranges of output. 
5In. mirror scale movement. 
Automatic cut -out for meter protection. 
Reverse polarity switch. 
Truly a fine instrument moderately priced at £31.10.0 
or £3 deposit and 22 fortnightly payments of £1.10.0. 
Non -callers add 10- carr. and ins. 

Install those extra points. -3.029 
twin flat T.R.S. cable. Big purchase 
enables us to sell this at 45'- per 100 
yds. carriage 3/6. 
Low Resistance Head Phones. 
Ideal crystal sets, etc., 78 plus 2,6. 
Gaodmans Multi -Ratio Output 
Transformer. 6 watt. 8 ratios : from 
12 -1 to 72-1. Centre tapped for push/ 
pull. 7/8 plus 1, -. 
Ditto. unbranded. 8/8 post 1 / -. 
Cold Cathode Valve CV413. Voltage 
regulator or trigger switch- unused 
but ex- equipment, 21- each. 
Tag Panels. Ideal for constructors. 
experimental circuits. etc. 3 of each 
of 12 different types. 5'- post l'6. 
Slydlok Panel )counting Fuses with 
Carrier. 5 amp 2/- each, 15 amp 218 
each. Belling Lee 2BA fully insulated 
terminals for mounting through 
metal panels. 21- each. 
Terminal Heads, insulated 4BA. 2/- 
doz. 
Twin Twisted V.I.R. Flex, 7/ 
0000 (14/36 equiv.). 17,8 100 yd. coil. 
!trains Lead. 4 core rubber insulated 
and circular braided overall. Has 
prepared ends suitable converter or 
similar. 6 ft. long 9d. each, 7/8 doz. 
Metal Rectifier. Equivalent of 
RM5 -250 mA., 250 v.. 12'6. 
Welding Transformer. 12v.50 
amp. continuous rating - inter- 
mittent rating for spot welding- 
exceeds 2.000 amps. 45 -, carriage 
and packing 5 / -. 
8f t. Unbreakable Mains Lead. 
Typo of lead fitted to electric razors. 
makes fine lead for test meters and 
any other devices where subject to 
continuous bending. Twin figure 
eight construction. soft cream 
P.V.C. covered. Normally costs 2/- 
per yard -we offer three leads for 2 / -. 
.1 mEd 350 v. Small tubular metal 
cased condensers made by Dubilier. 
2 6 doz. 
50 Assorted Resistors. Well mixed 
and useful values 1 and 1 watt, 
for 50. 5/- 
Ditto, but 1 watt, 6/6 for 50. 
Mains Transformer. Standard 230 
v.. input 250-0-250 at 80 mA., 6.3 v. 
at 5 A. 12/8. 
Toggle Switch. Standard metal 
body, type with round dolly, fixing 
ring and on /off indicating plate, 1/3 
or 12/- doz. 
Metal Rectifier. 250 v. 60-80 milli - 
amps, ideal for mains set or instru- 
ment or to replace that expensive 
valve. 4/6. 
Screened Cable. Rubber covered 
flexible with metal braiding. Ideal for 
microphone or gramophone exten- 
sions. 4d. per yd.. 30'- per 100 yds. 
Install 2 -way Switches. Our outfit 
comprises : 30 yd. multicore cable, 
two 2 -way switches, two wood blocks. 
Full instructions. 9'6 each. post and 
Insurance 216. 
Neon Lamp, midget wire ended. Ideal 
for making mains tester or for any of 
the dozen -and -one applications to 
which a neon can be put. New 21-. 
Ex- equipment 1/8. 
Instrument Transformer. Input 200 - 
280 v., output 6.3 v. at 3'4 amps.. and 
two separate 85 v. 10 milliamp wind- 
ings which can be joined in series or 
parallel. 8/6, plus 1'6 post & packing. 
3118. Meter Moving Coll, flush 
mounting, really beautifully made by 
G.E.C. Two types available 500 -0-500 
microamp and 1 milliamp f.s.d. 37'8, 
plus 21- p. & f. 
Winking Eye, telephone or circuit 
indicator. b / -. 
E.H.T. Transformers. Standard 
mains input, three secondaries, one 
gives 1.540 v. at 20 mA, another gives 
2 v. at 2 amps., the third 4 v. at 1 amp. 
This is a heavy duty potted trans- 
former in a cast case but where 
extreme ruggedness is not required 
it can be taken out of its case. Price 
20-, carrriage 3/6. 

The Taylor Meter Model I27A 
A pocket size meter but with 
a big scale and a sensitivity 
of 20,000 ohms per volt D.C., 
therefore an ideal unit for 
television servicing - ro- 
bustly made and complete 
with leads and prods -20 
ranges as follows : 

D.C. current 50 micro -amps. 
to 1 Amp. 

D.C. voltage -0 -1,000 volt in 
seven ranges (25 KV. with 
external probe, optional 
extra). 

Volts A.C.-O -2,500 in six 
ranges. 

Ohms-0-20 ohm in three 
ranges (self-controlled). 

Self- contained, 31in. movement. Price £10 or 20 - 
deposit and 21 fortnight 
callers add 5/- carriage a 

ly payments of 10! -. Non - 
nd insurance. 

MEDRESCO HEARING AID 

As supplied by National Health, 
completely overhauled and in 
good working order with six 
months' guarantee. Only 
£3.15.0. plus 2/6 post and 
ins. Complete with earphone 
and new ear plug but not bat- 
teries, these can be supplied 
as an extra for 5'- per set. 
Ardente model. as new, 
higher gain and self -con- 
tained batteries 27.10.0 or 
10 /- deposit and 18 fort- 
nightly payments of 10' -. 

LATEST TYPE 
Turret Tuner 

and insurance. ffl 
EB 

Miniature Fluorescent Kits EB 

Kit of parts including tube, two EB 

holders. starter, starter holder and EB 
choke together with wiring diagram. EI3 Price as follows : 

61n., 9in. and 12ín. 29/6 211n. 35/- 
Post and insurance 2/6 per Set. 

ffl 
EB 
EB 

EB 

EB 
EB 

ffl 
EI3 

03 
EB 

12in. Hi- Fidelity loudspeaker. High 02 
flux. Permanent magnet type with 
standard 3 ohm speech coil. Will EB 

handle up to 12 watts. Brand new by EB 

famous maker. Price 32 6. Plus 3/6 EB 
post and insurance. ffl 

EB 

Miniature ffl 
Microphone 03 American made. 

Dynamic type, real 
bargain at 1 /8. Post 
6d. ffl 

ES 

ffl 
ffl 
EB 

03 Beginner's Superhet 
All the@ 
c o m p o- nd 
nents in- EB cl u d i n.g m m e t a l chassis, valves, EB 
metal rec- tifier. EB 

coils, tun pq 
ing condenser. etc., etc.. required E to build the " Beginner's Superhet " 
as described in the January 1958 EB 
issue, are available as a parcel. EB 
Price, £3, plus 3/- post and ins. ES 

Speaker Bargain 

EB 

Making a Solder Gun di 
A 7- second sol- !B 
der gun of the BR 

Brand new stock, not type costing EB 

surplus, with coils for !. £3 -£4 was des- 03 

Band I and III complete cribed in a previous 
EB 

I. {B with valves. Model I F. ! issue. Only two essential 
output 33/38 Mc /s. Series parts are required -(a) 
heaters Model 2 I.F. output the transformer and (b) Ill 
16:19 Mc /s. Parallel heaters. the push switch. These M 
With instructions and Me_ we can supply at 1118, plus 2/- post. fïi 
cult diagram, 79l6. With -The rest of the parts you will have in ai 
knobs, 3/8 extra. post and your own ' junk " box. Copy of the 
insurance 2/6. article concerned given free with P 

B± 

Connecting Wire 
the kit. 

Bargains al 

P.V.C. covered in 100ft. Cathode Ray Tube VCR517, 7/8, EÈ) 

carriage. etc., 3/6. 
coils -2/9 a coil or four Auto Transformer. Totally en- Eii 
coils different colours, closed, primary 200 -250 v., secondary EB T 30' -, post free. 110 -120 rated 200 -250, 27,8, carriage 

and insurance 2/6. 
ES 

All items advertised can be obtained from the following Companies. EB 

If ordering by post, address your order to the Company nearest to you and please include postage. EB 

Instrument Co., Electronics (Ruislip). Ltd. Electronics (Croydon), Ltd. Electronics (Finsbury Park), Ltd. ES 

6, High Street, 42-48, Windmill Hill, 268, London Road, 29, Stroud Green Rd., gi 
Thane, Oxon. Ruislip. Middx. Croydon. Finsbury Park, N.4. & 

Phone : THAME 182. Phone : RUISLIP 5790. Phone : CRO 6558. Phone : ARChway 1049. 
Half day Wednesday. Half day Wednesday. Half day Thursday. Fi 

EBEBBSE33IBEBEBEBBREEBE fflffl fflEBF fflIE BEBEBEPESS BFBFBEBEBEBEBEBEBEBEBEBEBEB ESEBIBEBEBEBEBEBEB®EBEBEBESS3 EBEBEBEOEBEBEBES 
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I T.V. AERIALS (Including Channel XI) .. 2516 
For all I.T.A. channels. For outdoor or loft. 3 elements. 
Sold half normal price. Post and packing. 2.6. 
T.V. AERIALS .. ... ... .. ... 7/9 
Fitted with 9ft. Co -ax cable. Suitable for door rod or 
loft. Extra co -ax can be supplied at 6d. yd. P. & P. 13. 
('AR AERIALS .................. 69 
Plated. Whip antennae. 50ín. long, collapsing to ills. 
One hole fixing. Post and packing 1 -. (Not telescopic.) '>- 
INSULATING TAPE. 1 6 Roll. Finest quality tape. 
75ft. x lin. wide. In sealed metal container. BARGAIN. 
Post on 1 tin, 9d., on six tins 2; -. 
SOLDER REELS 1 6 20ft. 3-core ERSIN solder. 60 40. P. & P. 4d. 
('O -AX ('ABLE 6d. yard. Good quality. Cut to any length. 
Post on 20 yds. 1,6 ; 45.- per 100 yds. Post 3 6. 

SPEAKER SALE Sin. P.M. 
For extension to kitchen, worksh 
Work while you listen 
gramme. With 
P. & P. 29. 

8/9 
OP, garage, etc. - 

to your favourite pro - 
O.P. trans., 10,-. Ideal for Steno. 

5 9. A bargain offer, but limited quantity of these modern speakers. All tested and " Money 
Back Guarantee." They have a slight cone 
fault, which is repaired, not affecting the quality. P. & P. on 1, 29 ; on 2, 3.6. 
EXTENSION SPEAKER ... 19.'9 Fitted in attractive cabinet, with flex and 
switch. Make an ideal present, or keep the lady of the house happy. Ins., carr., 3 6. 
ELLIPTICAL SPEAKERS P.M. SPEAKER- -128 

6í1n. round, also to fit 
modern record player. 
P. & P. 2'9. 

I 

RECTIFIERS 
250 v. 100 mA. Full or half-valve. 
Salvage. Post 13. 
COIL PACKS... 
3 -gang. Also included are pir I.F. a 
trans.. 465 kc,s and 2 -gang con- 
denser. Post 2/3. 
VIS('ONAL CONDENSERS 5 9 
0.001 uF 12.5kV working, also 0.1 -7 
kV working. P. & P. 6d. 
VOLUME CONTROLS from 9d. 
Too many to list. 

MAINS POWER TRANSFORMER ... .. 
3.50-0-350 v. at 250 Ma. 6.3 v. at 4 amp., 6.3 v. at 4 amp., 4 v. at 3 mp 
22 v. at .3 amp., 4 v. centre tapped at 1.5 amp. Primary 200 -250 v. 
50 cycles. P. & P. 39. Drop through type. 
MAINS POWER TRANSFORMER ... - .. .. 128 
350-0 -350 v. at 2.50 ma. 6.3 v. at 5 amp., 4 v. at 4 amp., 4 v. at 7 amp., 
4 v. centre tapped at 1 amp. Primary 200-250 v. 50 cycles. Drop 
through type. P. & P. 39. 
MAINS TRANSFORMER ... ... 
280-0-260 v. at 80 m.a. 6 v. at 3 amp., 5 v. at 2 amp., 4 v. at 2 amp 
Drop through type. Half shrouded. Primary 200.240 v. P. & P. 2 9. 

4in. x 7ín. To fit most 19,6 
of the modern type record 
player cabinets. P. & P. 2/9. 
SOUND & VISION STRIPS, 5 6. S het. Takes 6 EF91, 
1 6D2. 1 6E14. Not tested. Post 2 6. Valves 82'- extra. RELAYS, 2`9. 12 v. 4 way 2 pole. P. & P. 1( -. RELAYS, 5 6. 12 v. 2 way 2 pole. P. & P. 1 / -. O.P. TRANS., 1:3. Salvage -guaranteed. 2 -5 ohms. Standard size. Post 1 -, 20 for $1. Post 5/6. 

('ONUENSKRS (GANGED) ... ... .. 1/9 -- -- Standard size. .005. Two or three gang. Salvage 
guaranteed. (500 pf). P. & P. 1 3..0003 2 -gangs also at 1 9. * X.W.D. UNITS (New Condition) * 
RECEIVER 71, 106. '7 valve) V.H.F. Full of 
gear. FREE. drawing. Less valves, soiled at 6.9. P. & P. 29. 
TRANSMITTER No. 50. 10.8. (6 valve) V.H.F. With coils, tuning 
conds., fixed condo., resist., switching, etc. Free drawing. Less 
valves. Soiled at 6,9. P. & P. 2,9. 
MODULATOR 165. 8/6. (5- valve) Contains mod.. trans.. Class 
" B " driver trans. micr., trans. and a host of conchs., resist.. etc. 
Ideal for a low -power TX modulator. Will give 10 watts audio. 
Less valves. FREE drawing. P. & P. 26. 
V.11.F. 1125 RECEIVER, 7'9. Including VALVES and FREE 
drawing. P. & P. 26. 
V.It.F. 1124 RECEIVER; 5.6. Six channel switching, 30.5 to 
40 me s. Soiled, less valves. P. & P. 3 6. 
Y.U.P. 1466 RECEIVER. 7 8. Ideal for A.C. or A.C./D.C.. almost identical to 1124 but with variable tuning scale. Free drawing. 
Less valves. Soiled. P. & P. 36. 

SEND STAMP FOR CATALOGUE. 
Regret U.K. Only. 

Now. in your own home , LEARN 
NOÉ EOpiCE NEEDED! 

PRACTICAL 

EQUIPMENT 
U 

O 

GIVES YODRA1A 
ORRY 

E A L 

L 
TBRAINING 

Practical Radio 
Radio & Television 

Servicing 
Practical Electronics 
Electronics Engineering 
Automation 
Basic Practical and 

Theoretic Courses tor 
beginners in Radio, 
T.V., Electronics, Etc. 

A. M. Bri t.I. R. E., 
City & Guilds Radio 

Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
" NO 

R MAC' f LIO1 
"The trained electronics t- gwo T RQ ] coo engineer has a great 
career ahead of hint." Valuable FREE Book shows how E.M.I. 
Institutes School of Electronics can train you for today's 

wonderful opportunities. 
Radio, Television and Electronics provide an exciting field for the trained man -high pay, 
a prosperous future -or if you prefer it- Independence in your own business. If you are trained at home by E.M.I. you will be in the hands of specialists who know the quickest way to prepare you for one of the fine jobs open to trained electronics -men. Whether you are a beginner or an advanced' student with an examination in mind, E.M.I. Institutes School of Electronics has a Course exactly suited to your needs -with or without practical equipment -from electricity and magnetism to automation techniques. 

We Definitely Guarantee 
" NO PASS -NO FEE " FREE BOOK - POST NOW ! 
Full details of the Courses, Please send me a free copy of your Guide - Practical Equipment, convenient to Careers in Electronics. InIS monthly payments, our Employ- NAME ment and Advisory Depts., and pt 
much other helpful information O 
is 
in Electronics. 

Guide 
to ofor your 

: ADDRESS 
iEtE 

t copy today. There is no ¡CI"- 
obligation and the book will be Subject or Exam SE, ' 
sent to you quite Free of charge. ea o [i i 22 f° 11 - EM. /. /NST /YUTES 

SCHOOL OF ELECTRONICS 
The Specialist Electronics Division of the British Institute of Engineering Technology. 

(DEPT. SE 21), COLLEGE HOUSE, 29 -31, WRIGHT'S LANE, KENSINGTON, LONDON, W.8. 
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Brand new, individually 
checked and guaranteed 

VALVES 
A792 4/6 
A800 4/6 
A863 - 4/6 
A864 4/6 
A950 4/6 
AC/DD 2/6 
AC/HL 2/6 
AC/P 2/6 
AC/Pt 2/6 
AC6/PEN 

51- 
AC/SP3 4/6 
ARP3 3/- 
ARP4 
ARPI2 
ARP24 
ARP34 
ATP4 
ATP7 
830 
BL63 
D41 
D42 
D77 
DA30 
DD41 
DD620 

3/3 
3I- 
3/6 
4/6 

S¡6 
3/6 
61- 
3/3 
4/- 
5/- 

DET5 
DET18 
DETI9 
DET20 
DH76 
DLSIO 
E1148 
E1323 
EA50 
EAC91 
EB34 
EBC33 
EC52 
EC54 
ECC32 
ECC9I 
EF8 
EF22 
EF36 
EF39 
EF50 
EF55 
EF9I 
EF92 
EL32 
EL91 

20/- 
30/- 
1/6 
2/6 
4/9 
4/6 
2/- 
1/9 
1/6 
4/6 
1/9 
6!- 
4/6 
3/6 
1/- 
5/- 
6/- 
7/3 
5/- 
5/6 
3/- 
6!- 
7/- 
7','- 
4/6 
7/6 
4/6 

GDT-4B 4/- 
H30 5/- 
H63 3/6 
HP4101 6/. 
KBC32 5/- 
KF35 51- 
KR6/I 3/6 
KRN2A 15/6 
KRN3 15/6 
KT30 7/- 
KT31 8/- 
KT33C 7/- 
KT241 9/- 
KTW63 
L30 
LS5B 
LS7B 
MH4 
MH40 
MH41 
MHLD6 
ML4 
ML6 
MPT42 

6/6 
4/- 

12 /- 
12/- 
4,- 
6/6 
6/6 
4/6 
4/6 
6!- 
9/- 

NRISA 3/- 
NR6I 7/- 
NT37 
(4033A) 14/- 
NT62A. 4/- 
003 6/- 
OZ4 5/- 
P61 2/6 
PEN45 8/- 
PEN46 5/9 
PEN I41 4/- 
PEN220A 3/- 
PEN1340 6!- 
PENDD/ 

1360 9/6 
PM4DX 3/- 
PM202 7/6 
PTI5 8/- 
PT25H 7/6 
QP2I 6/- 
QP25 5/3 
RG I -240A 

17/6 
RG3-250 

17/6 
RG4-1250 

9/- 
RK34 3/- 
RKR72 5/6 
RKR73 5/6 
SP4B 7/6 
SP13C 4/6 
SP41 2/9 
SP61 2/9 
STV280,/40 

14/- 

SU2I50A 
4/9 

TTI I 3/- 
U8 12/6 
U18 6/- 
UU4 416 
V88S 5/- 
V1906 4/6 
V2023 8/- 
V2D338 8/- 
VR99 8/- 
VR150/30 

716 
VSIIO 4/- 
VT25 8/6 
VU33 2/6 
VUIII 3/- 
V U 120A 31- 
W31 7/- 
W42 7/- 
Y66 8/- 
Z21 6/- 
Z31 6/- 
IA3 3/6 
IA5GT 5/- 
1823 II/- 
1824 11/- 
1826 11/- 
1832 10/- 
1 D8GT 6/- 
1L4 41- 
ILDS 3/6 
ILN5 5/- 
2A3 8/- 
2A6 7/- 
2C34 2/6 
2D4A 4/- 

2X2 4/- 
3A4 6/6 
3824 3/- 
3E29 
(8298) 75!- 

4A1 4/6 
4D1 2/6 
5T4 I0/- 
5U4G 7/- 
5Z3 8/6 
6A6 9/- 
6AB7 5/- 
6AC7 5.!- 
6AG5 5/6 
6AG7 8/6 
6AK6 7/6 
6AM5 8/6 
6AM6 7/- 
6B4G 4/6 
668 6/- 
688G 3/- 
6C4 5/6 
6C5 6 
6C6 4!6 
6C8G 5/- 
6D6 5/- 
6F6 7/- 
6F8G 8/- 
6F12 7/. 
6G6G 3/- 
6H6 2/3 
6H6GT 1/9 
6)5 5/- 
616 5/- 
6K7G 4/- 
6K7GT 6/- 
6K8G 7/. 

6K8GT 8/- 
6L5G 6/- 
6L6 10/- 
6L6G 8/6 
6L6GA 8/6 
6L34 4/6 
6N7GT 7/- 
6SA7 7/- 
6SC7GT 7/- 
68G7 7/- 
6SH7 5/- 
6Sp 7/6 
65K7 5/6 
6SL7GT 7/- 
6SN7 5/6 
6SN7GT 5/6 
65Q7 6/6 
6557 8/- 
6V6G 6/- 
6X5GT 6/6 
8D2 2/6 
9D2 3/- 

1E2 5/- 
1E3 5/. 
2A6 5/- 
2AH7 7I- 
2C8 7/6 
2E1 22/6 
2H6 2/6 
215GT 3/6 
2SG7 6/6 
25H7 4/9 
2517 61- 
2SK7 5l- 
25L7 7/- 
2WR7 6/- 
5D2 6/- 

15E 
I5R 
19E2 
28D7 
35T 
39/44 
4IFP 
45 
53A 
58 
59 
71A 
77 
82 
83 
83V 
84 
89 

8/- 
7/6 

el- 
30/- 

j9 
7/- 
3/- 
6/- 
6/- 
4/6 
6/- 
8/- 

12/- 
I2/- 
12/6 
6/- 

2IOLF 3/- 
210VPT á/- 
217C 17/6 
220VSG 31- 
3508 ß/- 
446A 14 /- 
446B 14/- 

.705A 17/6 
715B 97/6 
717A 8/6 
801 6/- 
803 22/6 
805 30/- 
807AMER 

6/6 
807BR 6/- 
813 70 /- 
815 80/- 
833A 117.10 

843 7/6 
872A 35/- 
930 8/- 
954 2/- 
956 3/- 
1625 6/- 
1626 4/6 
1629 4/6 
7193 1/9 
7575 5/- 
80IOAR 22/6 
8020 6/- 
9001 5/- 
9004 4/- 
9006 4/- 

Cathode 
Ray Tubes: 
38Pí 25/- 
5CP 1 42/6 
SFP7 45/- 
5MP1 17/6 
VCR97 10/- 
VCR517 10/- 

Special 
Valves : 

3) /MOE 435 
31192/E 

137.10 
723AB 52'6 
726A - 

IS 20 /- MS /PEN 61- X7110 
4/6 EY91 MS /PENB6 /- WL4I7A 
4/6 FAI5 4/- N34 8/- 15 /- 

All U.K. Orders below 10 / -, P. & D I/- free. Overseas Postage extra at cost. 

Brand new original spare parts Signal Generator Type TS. 14 /AP. 
for AR88 Receivers. 3,200 -3,370 mc/s. Fully guaranteed. E85. 
Please see advert. Dec. issue. Output Power Metre Type TS. 
Thermo -Couple Heating Element. 118 R.F. Frequency 20 -750 me /s., Power 
0.75 Amp in bakelite housing. Made for 5 -500 w. Full working -with manual, E45. 
aerial current meters D.W.52 (G.E.C. p DC Johnson Transmitting Variab'e 
made) or other purposes, 10 / -. P. & P. I -. 0 g p g Condensers. 500 pF. 2.000 v., 17/6. 
High Resistance Headphones. 4,000 50 pF. 3.500 v., 22/6. Both brand new. 
ohms. Brand new, ex W.D. boxed. 49 50 P. & P. 2/ -. 
10/6 per pair. P. & P. 1 / -. Modulation Transformers (U.S.A. 
Low Resistance Headphones, brand Collins), primary imp. 6,000 ohms. 
new, type CLR 5/-. Balanced Armature, C.T., secondary 6,000 ohms, 20 W., 9/6 
7/6. P. & P. II-. Id each. Post free. 
Microphone Transformers. Balanced 
input 30 or 250 ohms. U.S.A. manu- I.F. TRANSFORMERS 4 -5 mc/s, 

facture, 7/6. P. & P. 1 /6. American Made in black crackle finish 

Projection Lamps, Osram. 250 v. h housing, 6/ -. P. & P. 1 / -. 

500 w. meas. of glass bulb dia. Vin., Carbon Inset Microphone, G.P.O. 
length 4in., 7/6. P. & P. 2/ - Type, 2/6. P. & P. I / -. 

813, Ceramic Valveholders, 3/- each. Miniature Lead Acid Accumulator. 
P. & P. 1/6. 2 v., 1.5 amp. I Hour at the 10 Hour 
Marconi Signal Generator: TFI44G : Rate, size 4in. x I ¡in. x lin. Price 6/ -. 
85 ke /s, 25 mc/s. Made up co new stan- p & P. 2/ 
dard, CO, delivered free. 

American aerial tuning unit type BC Complete Installation ILS. Consisting 

729B from BC 610 TX covering 2 me /s-8 of transmitter, receiver, control unit 

me /s, new, LS. Post free. aerial, plugs, etc., 122.10.0 post free. 

over 10 / -, 16 ; Orders over E2 P. & P. 

Vacuum Condenser 32,000 V. 50 pF 25/ -. 
Post free. 
Telephone Handset. Standard G.P.O. 
type. New, 10 / -. P. & P. 1 / -. 
Rotary C ter Unit. Input 11.5- 

12.5 v. D.C. Output 330 v. 200 mA. ., 
30/, Postage and packing 15/ -. 
Complete set of strong aerial rods 
(American), screw in. Type MP 49, 
51, 52 53. Total length 15fc. 10in. top 
diameter 0.615in., bottom diameter 
0.185in., together with matched aerial 
base, MP37 with ceramic insulator. ea, 
for car or roof insulation. L2.10.0, 

post free. 
Transceivers Type 68T. 3 -5 me /s. 
together with aerial rods, microphones, 
H.R. headphones. Key in full working 
order. L6.15.0. P. & P. 5! -. 

P. C. RADIO LTD. 
170 GOLDHAWK RD., 
W.12 SHEpherds Bush 4946 

I PERSONAL CALLERS WELCOME 

PETHERICK'S RADIO SUPPLIES 
9a, WEST3OMBE, BIDEFORD, N. DEVON 
TIt.1\s14TOR Pitit i". lu n1 ( 1.D, 

RED TOT. 819 : YELLOt1 t i: hh \. 6 9 
wit rut: SPOT, 12 / -: It1.l) ) 1:1.LO1V, 
141 -: V8 /R2 GOLD SPOT, 18 -. 
POWER TRANSISTOR V15 101'. 17/8. 
EDISWAN TRANSISTORS X.:1. 104 F.('., 
18 / -. X.A. 103 I.F., 151 -; X.R. 104 L.F., 
10! -. 
CRYSTAL DIODES. 1/- each. 101- doz. 
CRYSTAL SET COILS M.L. With Circuit. 
218. AL RANGE COIL with REACTION 
and CIRCUITS, 4 / -. 
SUPERHLT COILS M.L. With Mains and 
Battery Circuits for 485 Kc /s I.F.T.'s, 8!- pr. 
T.R.F. Matched Coils M.L. With Circuits, 
8l- pr. 
REACTION CONDENSERS. .0003 or .0005, 
41 -. 
VARI- LOOPSTICK M.W. Coil with Tran- 
sistor Circuit, 4/8 each. 
1L4 VALVES. Brand New. 518 each. 

All sent Post Free in U.K. 

The A,R.R.L. Radio Amateurs' Hand- 
book, 1959 ed. 32'8, postage 119. 

Radio Valve Data, by Wireless World. 
6th ed. 8' -. postage 8d. 
Circuits for Audio Amplifiers, by Mullard. 
818. postage 9d. 
Principles of Transistor Circuits, by 
Amos. 211-, postage 13-. 
Radio Amateur Operators' Handbook. 
1959 edition. 3' -. postage 6d. 
T.V. Engineers' Pocket Book, by Hawker. 
12/6, postage 9d. 
Mallard Type C Tape Pre- Amplifier. 
2/8, postage 6d. 
Radio Control for Model Boats and 
Aircraft, by Judd. 8'8. postage 9d. 
The Oscilloscope Book, by Bradley. 5' -. 
postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, 

W.C.2 
(adjoining Lisle Street) 

SHORT WAVE KITS 
H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur. Over 10,000 satisfied 
customers. 

PRICES FROM 25/- TO 77/ -. 

POST THIS COUPON NOW ! 
To:- H.A.C. Short -Wave Products, 
II, Old Bond Street, London, W.I. 
Please send me FREE and without 
obligation your 1959 literature. 

NAME 
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R.S.C. HI -FI TAPE RECORDER 
Itf:. 11.ISM AT INCREDIBLY LON- COST 

The Recorder incorporates the Latest Collaro Mark IV Tape Transcriptor. The 
Linear LT45 High Quality Tape Amplifier. High Flux P.M. Speaker, empty Tape 
Spool, and a Reel of Best Quality L.P. Tape 850ft are included. A Collaro Studio 
Microphone can be supplied with the 
recorder only at a special price of 37 6. n 1. G NS. H.P. TER36. Deposit 
SEND S.A.E. FOR LEAFLET. (v!1 3 Gus. and 12 monthly 
Cabinet finish veneered walnut. payments £3.10.6. 
Size 18ín. x 17ín. x 141n. high. 

R.S.C. A8 HIGH FIDELITY 12 WATT 
Ultra Linear Push -Pull Amplifier with 
" Built -in " Tone Control. Pre -amp 
stages, high sensitivity, includes 5 
valves (807 outputs). High Quality 
sectionally wound output transformer. 
specially designed for Ultra Linear 
operation, and reliable small condensers 
of current manufacture. INDIVIDUAL 
CONTROLS FOR BASS AND TREBLE 
" Lift " and " Cut." Frequency response 

3 db. 30 -30,003 tics. Six negative feed- 
back loops. Hum level 71 db. down. 
ONLY 70 millivolts INPUT required 
for FULL OUTPUT. Suitable for use 
with all makes and types of pick -ups 
and practically all microphones. Com- 
parable with the very best designs. 
For STANDING or 
LONG - PLAY" ING 
RECORDS. For 
1IUSI('AI. INSTRU- 
MENTS MENTS such as STRING BASS, 
GUITARS, etc. OUTPUT SOCKET 
with plug provides 300 v. 20 mA. and 6.3 v. 
1.5a. For supply of a RADIO FEEDER 
UNIT. Size approx. 12-9 -7ín. For A.C. 
mains 200- 230 -250 v. 50 c;cs. Outputs for 3 
and 15 ohm speakers. Kit is complete to 
last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring 
diagrams supplied. Unapproachable value. 
at £7:15 - or factory built 45!- extra. 
Carriage 10' -. 
If required louvred metal cover with 2 

1-15 -0 

HI -FI 8 WATT AMPLIFIER 
Special Purchasr 
due to Cancelled 

E4-19-9 
Carr. 

For 200 -25Óe V. A.C. Ili 
A limited number is available of these highly 
sensitive Push Pull units COMPLETE WITH 
LOUDSPEAKER guaranteed brand new and in 
working order and with separately controlled 
inputs for mike ' and gram. etc.. etc. LATEST 
B.V.A. VALVES. Excellent performance. 

AMPLIFIER 

carrying handles can be supplied for 
189. Additional input sockets, with asso- 
ciate Vol. control so that two different 
inputs such as Gram and 'Mike' or 
Tape and Radio can be mixed, can be 
provided for 13,- extra. Guaranteed 12 
months. 
TFIRMS on assembled two input model : 

DEPOSIT 18,9 and 12 monthly pay- 
ments, 18/9. 
HIGH FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
prices or credit terms if supplied with 
amplifier. 

STAAR GALAXY 4 -SPEED 
MIXER AUTO -CHANGERS 

Brand new, cartuned. Turnover sapphire 
stylii. Many exclusive features. Unique 
design motor virtually free from ' wow.' 
For 200 -250 v. A.C. mains. Only £5.19.6. 
while stocks last or fitted Acos turnover 
head for 78 r.p.m.. L.Y. or Stereo records. 
£8.19.6. Carr. 3 9 extra. 
PORTABLE CABINETS. High Quality 
Finish. Rexine covered. Attractive 
design. Inside measurements : 17ín. x 
1211n. x 81in. high. Clearance above base- 
board 51ín. Below 2lin.. 6919 each. Or 
size 141in. x 131In. a 611n., only 47 9. 

SPECIAL OFFER. Above cabinet. 
LG3 Amplifier, Staar. Changer and 
6 lin. P.M. Speaker. 11 Gns. Carr. 10 -. 

THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion anode bend detector. 
Power pentode output. Valve line -up 
6K7, SP61, 6V6G. Selectivity and quality 
are well up to standard, and simplicity of 
construction is a special feature. Point - 
to-Point wiring diagrams. instructions 
and parts list. 1 9. Maximum building 
costs £4.19.6. inc. attractive Brown or 
Cream Bakelite or Walnut veneered wood 
cabinet 12 x 61 x 5;ín. 

.1l'OS CRYSTAL ' MIKE' INSERTS. 
Approx. Iin. square. Fly lead connec- 
tions. Only 5,11 each. Brand New. 
Round type approx. lain. diam. Ex- 
equipment, tested. 4.11 each. 
PICK -UP ARMS complete with Hi -Fi 
turnover crystal head. Acos GP54. Limi- 
ted number brand new, perfect, at approx. 
half pri Only 359. 
:11 Its i ItI U. MICROPHONES. 
T, .' desk. List price 50 -. 
Bray i .:u:d. 29,8. 

SPI;\i.i.ic. 
Ready for uee in 

walnut veneered 
cabinet. 
(lin, 2-3 ohms, 29'11. 
81n. 2 -3 ohms, 35,9. 
Oin. 2 -3 ohms. 56.9. 

Very limited number 
14 WATT -AMPLIFIERS. Unused and 
in good order but store soiled. For 200- 
250 v. A.C. mains input. Outputs for 3 
and 15 ohm speaker. Inputs for " mike " 
and Gram. Limited number. complete 
with valves. Only 6 Gns., carr. 

A SIX TRANSISTOR "POCKET" 
SUPERHET RADIO 

All parts including 'icon 

ta 
Attractive 

Printed g'Fra ,. ,ur, gg 
Attractive Cream o, extra. 
Coloured Plastic case. 
Ferrite aerial, 2;in. P.M. Speaker, etc.. , and full 
instruction booklet. Size 51 x 3: x 11m. anpleted 
Long and Medium Wavebands 250 M.W. push -pull 
output. Demonstrated at our counter premises. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry 
battery eliminator. 
Size 51 x 41 x 2ín. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 V. 
where A.C. mains 200- 
250 v, 50 c/s is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams, 39;9. or 
ready to use, 46.9. 

Type BM2. Size 8 x 51 
x 211n. Supplies 120e. 
90 v. and 60 v.. 90 inA. 
and 2 v. 0.4 a. to 1 amp. 
fully smoothed. There- 
by completely re- placing both il.T. batteries and L.T. 
2 v. accumulators. 
When connected to 
A.C. mains supply 
206-250 v. 50 c's. SUITABLE FOR A LI. 
BATTERY RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 49:9, or ready for use, 596. 

R.S.C. MAINS TRANSFORMERS ((:tliÁ1TEED) 
tnlerieaved and Impregnated. Prim- 
aries 200-230-250 1. 50 e 3. Screened. 
Top SHItOUDF1D 1)I10P THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a... 16.9 
350-0-350 v. 80 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... 23/9 
300.0.300 v.100 mA, 6.3 v. 4 a, 5 v. 3 a... 23'9 
350-0-350 v, 100 ntA, 6.3 v. 4 a, 5 v. 3 a... 289 
350-0350 v. 100 mA, 6.3 v. 4 a, 4 a, C.T. 

350-0-350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a 29,9 
FULLY SHROUDED UI'RIGIIT 
250.0-250 v. 60 mA, 6.3 v. 2 a. 5 v. 2 a. 

Midget type 21-3.31n. . .. ... 17.8 
250-0-250 v. 100 mA, 6.3 v. 4 a, b v. 3 a... 26;9 
300-0-303v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 28; 9 
350-0.350v.100 mA. 6.3v.4a,5v.3a...28:9 
300-0-300 v. 130 mA. 6.3 v. 4 a, 6.3 v. 1 a, 

for Mullard 510 Amplifier ... ... 35.`9 
350-0-350 v. 150 mA, 6.3 v. 4 a. 5 v. 3 a... 33:9 
350-0350 v. 150 mA, 6.3 v. 2 a, 6.3 v. 

425-0-425 v. 200 mÄ, 6.3v. 4a, C.T. 
6.3 v. 4 a, C.T., 5 v. 3 a. Suitable 
Williamson Amplifier, etc. .. ... 49 9 

FILAMENT TRANSFORMERS 
All with 200 -250 v, 50 c//s, primaries 6.3 v. 
1.5 a, 5/9; 6.3 v. 2 a, 7/6; 0.4 -0.3 v. 2 a. 7'9; 
12 v. 1 a, 7/11; 6.3 v. 3 a, 8:11. 6.3 v. 6 a, 
17.6: 12 v. 3 a, or 24 v. 1.5 a, 17 6. 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

Small Pentode, 50000 to 30... ... 39 
Small Pentode 7:8,0000 to 30 ... ... 3 9 
Standard Pentode 5,0000 to 30 ... 4r9 
Standard Pentode. 7.8,0000 to 30 ... 4,9 
10,0000 to 3O .. ... 4'9 
Push -Pull 10-12 watts 6V6 to 30 -or 
Push -Pull 10-12 watts to match 6V6 

to 3-5-6 or 150 ... .. ... ... 16'9 
Push -Pull EL84 to 3 or 1511 ... 16.9 
Push -Pull 15-18 watts. 6L6. KT66 ... 22 9 
Push -Pull for Mollard 510 Ultra 
Push -Pull 20 watts. sectionally 

wound 6L6. KT66, etc.. to 3 to 15 0... 47 9 

ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c /s. 
120 v. 40 mA. 5-0-5 v. 1 a. ... ... 15'9 
90 v. 15 mA, 4-0-4 v. 500 mA.... ... 9 9 
SMOOTHING CHOKES - 

150 mA. 7 -10 H 250 ohms... ... ... 11 9 
100 mA. 10 H 200 ohms ... ... ... 8 9 
80 mA. 10 H 350 ohms ... ... ... 5 9 
60 mA. 10 H 400 ohms ... ... ... 4.11 
CHARGER TRANSFORMERS 
All with 200 -230 -250 v. 50 c/s Primaries ; 

0-9 -15 v. 15 a. 11 9 0.9-15 v. 3 a, 16 9 ; 

0-9 -15 v. 5 a, 19 9_ 0 -9-15 V. 6 a, 2319. 
COLLARO R('54 3 -SPEED AUTO-- 
CHANGERS with Studio pick -up. 
Brand new. For 110 v. 50 c.p.s. A.C. 
mains. Price with 110 v. to 220.250 v. Auto 
Trans. only £5.19.6. Carr. 5 /6. 
COLLARO CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. Brand 
new. Cartoned. For 200 -250 v. 50 c.o.s. 
A.C. mains. Our price 67.19.6. Carr. 56. 
COLLARO 4- SPEED SINGLE PLAY "F;it 
with separate pick -up. GP54 with sapphire 
stylii. For 200 -250 v. A.C. mains. £4.10.0. 
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT 
A complete set of parts to construct a Stereo amplifier with an 
undistorted output total 6 watts (3 watts each channel). For A.C. 
mains input of 200 -250 v. Outputs for matched 2-3 ohm speakers. 
Sensitivity 130 m.v. Ganged Vol. and Tone Controls. Preset balance 
control. Full instructions and point to point wiring diagrams Carr. and pkg. 5, -. 
supplied. Only good quality components and latest high grade valves used. Exception- 
ally realistic reproduction can be obtained at ample volume for the home, as can be 
demonstrated in typical surroundings at our County Arcade premises. A really 
sensational offer. 

LINEAR LT45111611 QUALITY TAPE 
DECK AMPLIFIER. With " built in " 
power pack and oscillator Ready fer 
stage. For Tape Decks Use, ONLY 
with High or Low Impe- 
dance. Playback and Erase 
Heads, such as Lane. 
Truvox. Collaro, Brennel. Carr. 7/6 
etc. For A.C. Mains 230 -250 v. 50 clos. 
Linear frequency response of 3 db. 
50- 11.000 c /cs. Negative feedback equalisa- 
tion. Output 4 watts. Illustrated leaflet 
6d. 

GNS. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response + db. 
30- 30.000 c /cs. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used, EF86, 
EF86. ECC83, 807, 807. GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 
OF MICROPHONE Olt PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS, SCHOOLS, THEATRES, 
:DANCE HALLS or OUTDOOR FUNC- 
THINS, etc. For use with Electronic 
ORGAN, GUITAR, STRING BASS, 
etc. For standard or long -playing records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram and Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
50 ces. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

parts with fully punched 

1 
GNS. 

c ano -point 
wiring 
hassis 

diagrams 
d point -t 

and in- 
structions. If required 

Carr. 10 /- 
cover as for Al can be 
supplied for 18,9. - The 

amplifier can be supplied. factory built 
with 12 months'. guarantee, for 213.19.6. 
TERMS: DEPOSIT 2 ̂ '9 and 12 monthly 
payments of 24/9. 

LINEAR ' DIATONIC' 10 -14 WATT 
HIGH FIDELITY PUSH -PULL 
ULTRA LINEAR AMPLIFIER. For 
200 -250 v. A.C. mains. Valves ECC83, 
ECC83, EL84. EL84, EZ81 miniature 
Mul lard. Self- contained Pre -amp. Tone 
Control stage and separate Bass and 
Treble Controls. Independent 'Mike' and 
Gram Input sockets are provided. Output 
Matchings for 3 and 15 ohm speakers. 
Only 12 GNS.: or Deposit 223 plus 101 
carr. and 12 monthly payments of 2213. 
Send S.A.E. for leaflet. 

LINEAR 1.1.0 HI -FI 10 watt Amplifier 
and separate Pre -amplifier. 15 (INS. 
Complete. Send S.A.E. for .leaflet. 

LINEAR L50 50 WATT P.A. AMPLI- 
FIER. High quality and sensitivity. 
19 GNS. Send S.A.E. for leaflet. 

D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of partially drilled metal case, mains 
trans., F.W. Bridge Rectifier. 2 fuse - 
holders and fuses. Change Direction 
switch, variable Speed regulator and 
circuit. For 200.250 v. A.C. mains. Suit- 
able Electric Trains. etc. Limited 
number available at 291. 

BUILD A HIGH QUALITY 292 °Rs. 
TAPE RECORDER FOR cart'. 1216 

Kit consists of latest Collaro Tape 
Transcriptor Mark IV listed £25. Linear 
LT45 complete Tape Amplifier listed 
12 Gns. Acos 33 -1 microphone listed 50/ -. 
Reel of recording tape listed 28/6. 6ín. x 
4in. or 61 in. loudspeaker listed 29/6, and 
wiring diagrams. 

AM /FM RADIOGRAM CHASSIS 
HIGH QUALITY 6-8 WATT PUSH - 

PULL OUTPUT 
For 200 -250 v. Mains. Long wave, Medium. 
F.M. and Gram. Complete with 8 B.V.A. 
valves. Guaranteed 12 months. Only 
22 GNS. Or Deposit £2.12.0 and 9 
monthly payments of £2.12.0. 

R.S.C. 4 -5 WATT A5 HIGH -GAIN AMPLIFIER 
r 

A highly- sensitive 4 -salir quality amplifier for the 
,. home, small club, etc. Only 50 millivolts input is re- 

quired for full output so that it is suitable for use with 
the latest high fidelity pick -up heads, In addition to 
all other types of pick -ups and practically all mikes'. 
Separate Bass and Treble Controls are provided. 
These give full long -playing record equalisation. 
Hum level is negligible being 71db. down, 15 db. of 
negative feedback is used. H.T. of 300 v. 25 mA. 
and L.T. of 6.3 v. 1.5 a. Is available for the supply of a 
Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. 

mains input of 200 -230 -250 v. 50 c /s. Output for 2 -3 ohm speaker. Chassis is not 
alive. Kit is complete in every detail and includes fully punched chassis (with 
baseplate) with Blue hammer finish and point-to -point wiring diagrams and in- 
structions.Exceptlonal value at only £4 /15 / -.or assembled ready for use 25/- extra. 
plus 3/6 Carr.: or Deposit 22/6 and 5 monthly payments of 2216 for assembled unit. 

R.S.C. 3-4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 200/250 v. 50 or/es. Mains Input. 
Appearance and Specification, with 
exception of output wattage, as A5. 
Complete Kit with diagrams. £3.15.0. 
Assembled 22/6 extra. Carr. 3/6. 

LINEAR STEREOPHONIC L3/3 3 +3 WAIT QUALITY AMPLIFIER 
Output 6 watts when not used with 
stereo head. For 200 -250 v. 50 c.p.s. A.C. 
mains. Ganged controls. Volume and 
Tone. Outputs matched by preset balance 
control. For use with 2 
matched 3 ohm speakers. GNS. Only requires connecting to 
Pick -up speakers and mains 
point. Sensitivity 150 m.v Supplied with 
guarantee and instructions. Send S.A.E. 
for leaflet. Terms available. 
LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with Collaro. B.S.R. or any other 
record playing unit. and most micro- 
phones. Negative feed -back 12 db. 
Separate Bass and Treble Controls. For 
A.C. mains input of 200 -250 v. 50 c /cs. 
Output for 2 -3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 6 -5-51in. high. Output for 2 -3 ohm 
speaker. Guaranteed for 12 months. Only 
15/19/6. Send S.A.E. for illustrated leaflet. 
Credit Terms. Deposit 22/6 and 5 monthly 
payments of 22/6. 

12in. 10 HIGH QUALITY 
LOUD - 

SPEAK - 
ERS IN 
POLISHED 
WALNUT 

I I N ISHED 
V tINET 

Gauss 12,000 
lines.Speech 
coil 3 ohms 
or 15 ohms. 
Only £4.19.6 
Carr. 5/ -. COLLARO 4T/200 TRANSCRIPTION 
Terms : De- UNITS. With Transcription Pick -up. 
posit 11'- Mounted in attractive rexine covered 

and 9 monthly payments of 11 / -, carrying case. Only 19 GNS. 
Terms; C.W.O. or C.O.D. No C.O.D. under 21. Post 1/9 extra under £2: 2!9 extra under £5. 

All goods supplied subject to terms and guarantee as detailed in current catalogue. 
Open 9 to 6 ; Weds. until 1 p.m. Catalogue Id. Trade supplied. S.A.E. with all enquiries. 

WAIT 

PLESSEY% DUAL CONCENTRIC 12in. 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built -in tweeter (com- 
pletely separate elliptical speaker with 
choke, condensers, etc.). providing extra- 
ordinarily realistic reproduction when 
used with our A8 or similar amplifier. 
Rated 10 watts. Price only 25 /17/6. 

ACOS I16P59 Hi -Fi Crystal Cartridges. 
(Turnover type with sapphire stylus.) 
Standard replacement for Garrard and 
B.S.R. Only 19'9. 

LOUDSPEAKER SALE 
All 2 -3 ohms. 

4in., 5in., 61in. 
1 fa 1 

lO nnd 19/11 7 x 4M.. 8in., 
Closing date of Sale, June 14th. 

SPEAKERS. IOin. W.B. " Stentorian " 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our A8 Amplifier, 24'10/9. 12ín. Plessey 
3 ohms 10 watts (12,000 lines), 59'6. 

LG3 MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with above or any 
other single or auto -change units. Out- 
put for 2-3 ohm speaker. For 200 -250 v. 
50 c.n.s. A.C. mains. Over -all size 61 x 41 x 
21in. Controls: Vol. and Tone with switch. 
Guaranteed 12 months. Only 55/9. 

SUPERRET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. incorporates Gram position. 
Controls are Tuning. W.Ch. and Vol. only 
250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 9-6 -7ín. high. Simple alignment pro- 
cedure. Point -to -Point wiring diagrams, 
instructions and priced parts list with 
illustration. 2/8. Total building cost 
24/15/ -. For descriptive leaflet send S.A.E. 

COLLARO AC4/564 4- SPEED SINGLE 
RECORD PLAYER UNIT. With 
Turnover crystal head 16/9/6, cary. 3/6. 

RADIO SUPPLY CO. (LEEDS) 
Mail Orders to 29 -31 Moorfield Rd., Leeds 12. 

Callers to 
5 and 7 County (Mecca) Arcade, Briggate, Leeds I. 
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7eo LOW PRICE* 
HIGH PERFORMANCE 

S1CV/Ve VERSATILITY 
The TRECOSCOPE, designed around 
a most modern 3" cathode ray tube 
and new type valves, meets all the 
requirements for a high perfor- 
mance and versatile general pur- 
pose oscilloscope. Its overall size 
is 7" x 81" x I I" and the specifica- 
tion, too comprehensive to be 
fully given here, is contained in 
our illustrated brochure, a copy 
of which will gladly be sent on 
receipt of S.A.E. 

NOT A SINGLE ITEM OF GOVT. 
SURPLUS STOCK IS USED IN THIS 
INSTRUMENT. 

PRICE : 

CONTROLS : brilliance, focus, X 
shift, Y shift, coarse time base, fine 
time base, synchronisation, Y 
amplitude, X amplitude, Y input 
selector switch. 

FACILITIES : Y plates via (I) high 
gain amplifier, (2) low gain negative 
feedback amplifier, (3) isolating 
condenser, (4) isolating condenser 
and attenuator. Hard valve time 
base covering 5 c.p.s., to 150 kc /s. 
X plate deflection from external 
source via X amplifier. Synchroni- 
sation via sync., amplifier at Y or 
other frequencies. 50 c.p.s., cali- 
brating voltage. Brilliance modu- 
lation. Flyback suppression. 

The Trecoscope is guaranteed for 12 months. 
[17.17.0 or [2.2.0 down and 12 monthly payments of [I.9.7. 

Postage and packing 6/ -. 

THERMIVGEELECTRONICS COMPANY 
CORMORANT WORKS, LETT ROAD, LONDON, E,15 

Phone : MARyland 5266. 

FREE TO AMBITIOUS 
ENGINEERS ! 
Have you sent for your copy ? 

' ENGINEERING 
OPPORTUNITIES ' 
is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 
FEE " terms for a 
recognised engineering 
q ualification, outl ines the 
widest range of modern 
Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than Lao a 
week you cannot afford 
to miss reading this 
unique book. Send for 
your copy to -day- 
ÌREE. 

- - FREE COUPON - - - 
Please send me your FREE 148 -page 
"ENGINEERING OPPORTUNITIES" 

'NAME 
ADDRESS 

.Subject or Exam. 
:that interests me 
British Institute of Engineering Technology 

',O.- B, College House, 29 -31, Wright's Lane, 
Kensington, W.8. 

WHICH IS 
YOUR PET 
SUBJECT ? 

Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 

Automobile Eng. 
Aeronautical Eng. 
Production Eng. 

Building, Plastics, 
Draughtsmanship, 

Television, etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAME! 
A.M.I.Mech.E. 

A.M.I.C.E. 
AM .I. P. E. 
A.M.I.M.I. 

L.I.0.8. 
A.F.R.Ae.S. 

B.Sc. 
A.M.Brit.I.R.E. 

CITY & GUILDS 
GEN. CERT. 

OF EDUCATION 
etc., etc. 

BIET 

REPANCO 
HIGH GAIN TRANSISTOR COMPONENTS 

Ferrite Slab Aerial Type F53. Medium Wave only. With 
fixing grommets. Size Sin. x ",ín. x 5'32ín 7/6. 
Long Wave Loading Coil for the FS3 Type XLI., 3/6. 
Oscillator Coil Type X08 for 176 pF gang. Ferrite core. Size 
!..n. sq. x II /16in., 5/ -. 

Oscillator Coil Type X01S for 365 of gang. Ferrite core Size 
.'.in. sq. x I I /16in., 

I.F. Transformer Type XT6. Suitable for 1st and 2nd 1.F. 455 
Kcis. Size /in. sq. x 11 /16in. '0,' -. 

I.F. Transformer Type XT7. Designed for 3rd I.F.T. or detector 
I.F.T 455 Kc /s. Size as XT6, 10, 
Push Pull Interstage Transformer Type TT9. Ratio I : I C.T. 
Radiometal Core. Size 'lin. x gin. x I3'32in., 12/6. 

Push Pull Output Transformer Type TTIO. Ratio 8 : 1 C,T 
Matched to 3 ohm speaker. Size as TT9, 12/6. 
Practical and Theoretical circuits enclosed with each Repanoo 

Transistor Component. 
REPANCO EASY -TO -BUILD RECEIVERS 

Mini -7. 7 Transistor pocket receiver. Site 5/in. a 31in. x t I I /Min. 
Long and medium wave Envelope, 1 ¡6. 

Major -7. New Portable 7 transistor receiver. 9in. x lin. x 4ín. 
Long and medium wave. Envelope, 1/6. 

Car Radio Receiver. 7 transistors. Long and medium wave. 
2 watt output. R.F. stage. A.G.C. and auxiliary A.G.C. circuits. 
12 volt or 6 volt. Envelope, 2 -. 

Mail Order and Trade 
RADIO EXPERIMENTAL 

PRODUCTS, LTD. 
33 Much Park St. 
C O V E N T R Y 

Tel. 62572 

Wholesole Enquiries and Export: 
REPANCO, LTD. 

O'Brien's Buildings, 
203 -269 Foleshill Rd, 
C O V E N T R Y 

Tel. 40594 
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8 -WATT PUSH -PULL 
AMPLIFIER 

COMPLETE N'ITli CRYS- 
TAL MIKE AND Kn. 

LOUDSPEAKER 
A.C. mains 100/250 v. Size 101in. 
x filin. x 211n. Incorporating 6 
valves, H.F. pen., 2 triodes. 2 
output pens and rectifier. For 
use with all makes and types 
of pick -up and mike. Negative 
feed back. Two inputs, mike 
and gram., and controls for 
same. Separate controls for 
Bass and Treble lift. For use 
with Std. or L.P. records. musi 

cal instruments such as Guitars, etc. £Q.í9.6 Plus 
P. & P. 7/6. 

Or 35d- deposit Pius P. & P. 7,6. and 3 monthly payments of 25/ - 

6 -WATT PUSH -PULL AMPLIFIER 
A.C. Mains 20')'250 v.. incorporating 4 valves ani metal rectifier. 
2 inputs, high and low, and controls for same. Separate controls 
for Bass and Treble lift. Size of chassis 11ín. x 411n. x 21ín. 

59/6 P. Z'11.17 51 -. 

PORTABLE AMPLIFIER 
Size 611n. long, Sin. high. 21ín. deep. Will suit any 
type of crystal pick -up. Output approx. 2 watts. 
Incorporating ECC83 double triode. Cossor 142BT 
output pentode and contact - 
cooled rectifier. Fully isolated 
mains transform"r for 230 /250 
A.C. mains. Base, treble and 
volume controls. 

49/6 Plus 
P. & P. 3/6. 

5ín. SPEAKER with O.P. 
TRANSFORM lilt, purchased 
with the above, 18 8. plus P. 

& P. 1/6. 

AC /DC POCKET MULTI -METER KIT 
Comprising 2ín. moving coil meter, 
scale calibrated in AC /DC volts, 
ohms and milliamps. Voltage range 
AC/DC &-50, 0 -103, 0 -250, 0 -500. Milli - 
amps 0 -10. 0 -100. Ohms range 0- 10.000. 
Front panel, range switch, wire - 
wound pot (for ohms zero setting), 
toggle switch, resistor and rectifier. 
In grey hammer finish case. 

19/6 Rue! 
P. 1/6 

Built and 
extraed 

Point to point wiring diagram 1 / -, free with kit. 

MAINS TRANSFORMERS 
All with tapped primaries. 200 -250 volts. 0 -160, 180, 200 v., 60 ma., 
6.3 v. 2 amps. 10'6. 320-0 -320 v. 75 ma., 6.3 v.. 2.5 amp.. 5 v.. 2 amp., 
10'6. 350 -0 -350 v. 250 ma., 6.3 v. 7 amp., 5 v. 2 amp., 19:6. Postage 
and packing on the above 3 / -. 

SIGNAL GENERATORS 
Cash £6.19.6 or 25 - deposit and 

monthly payments of 21'6. 
Post and Packing 5;- extra. 

Coverage 100 Ke's -100 Me* 
un fundamentals and 100 Me1c 
to 200 Me /s on harnion.eo. 
Metal case loin. x Olin. x 
5!ín., grey hammer finish. 
Incorporating three miniature 
valves and Metal Rectifier. 
A.C. Mains 200 /250 v. Internal 
Modulation of 400 c.o.s. to a 
depth of 30% ' Modulated or 

unmodulated R.F. output continuously variable 100 millivolts. 
C.W. and mod. switch, variable A.F. output. Incorporating magic 
eye as output indicator. Accuracy plus or minus 2 %. 

Cash £4.19.6 or 25/- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing. 5/ -. 

Coverage 120 Kc /s -84 Mr/s. 
Metal case 10ín. x 61in. x 
41in. Size of scale, 64£n. x 
3 }in. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 c.o.s. to a 
depth of 30 ". modulated or 
unmodulated R.F. output 
continuously variable 100 
millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Grey: 
hammer finished case and white panel.Aocuracy plus or minus . 

4-WAVE BAND COIL UNIT 
Complete with tuning condenser. 
Separate sections for Short Wave. 
Coverage 10 -21 m. 21 -45 m., 44 -100 m. 
and 190 -545 m. I.F. 470 Kc. BRAND 
NEW. by famous manufacturer 
Completely assembled on sub -chassis. 
With circuit diagram. 

19/6 P. & IPS 3/6. 

B.S.R. 
MONARCH 

U A8 
4- speed, plays 10 records 121n., 101n. 
or 7ín. at 33. 45 or 78 r.p.m. Inter- 
mixes 7ín., 101n. and 12in. records of 
the same speed. Has manual play 
position ; colour brown. Dimensions: 
121ín. x login. Space required above 
baseboard 42ín.. below baseboard 
22ín. Fitted with Full -Fi turnover 
crystal head. 

6.19.6 Plus 
& Packing. ge 

COLLARO 
MIXER 4 -SPEED 
AUTOMATIC 
CHANGER 

Model 457. Tyoe " O " Pickup. 
site 12in. x 13 in. Minimum 
clearance above baseboard 
5ín., below 21in.. 10 records. 

.A.C. mains 203 -259 v. Turnover 
crystal head. BRAND NEW. 

£8 Fully guaranteed. 19.6 
Plus P. & P. 5; -. 

13 CHANNEL 
TUNER 

I.F. 34 -38 Mc /s, complete with 
PCF80 and PCC84. These have 
been removed from chassis. 

Plus P. & P. 2'6. 
19/o Knobs 3,16 extra. 

CONSTRUCTORS' 
PORTABLE 

PARCEL 

RADIO & T.V. COMPONENTS (Acton) LTD. 

23 HIGH STREET, ACTON, LONDON, W.3. 

All enquiries S.A.E. Goods not dispatched outside U.K. 

Comprising case. chassis, top 
plate, scale. Sin. P.M. speaker 
with O.P. trans.. twin gang. 
2 470 Kc's. I.F.s, trimmers. 
four valve holders. wave - 
change switch ani volume 
control win switch. 
39/6 Plus 33 Postage & 

Pa ̂ .kin r. 
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EDISW AN 
MAZDP 

TRANSISTORS 
Experimenters and home constructors ! To meet the increasing 
demand for economically priced quality transistors Ediswan 
Mazda are now making the following range available through 

your radio or electronics dealer. 

Transistor Type 
XA 104 

XA 103 

List Price 
18'- General purpose R.F. transistor, 

frequency changer and/or oscillator 
for long and medium wave bands. 
Minimum common base cut -off frequency 
4 Mc /s. Maximum mean or peak collector 
to emitter voltage -12v. 
Minimum small signal current gain -18. 

15t-. I.F. amplifier. 
Minimum common base cut -off frequency 
2 Mc /s. Maximum mean or peak collector 
to emitter voltage -12v. 
Minimum small signal current gain -15. 

XB 102 10 General purpose audio transistor. 
ana Maximum peak or mean collector to 

XB 104 t 10'. emitter voltage -16v. 
Range of small signal current gain -1847. 

'Maximum collector dissipation at 25 °C -150mW 
Of 45 °C- 90mW 

*Maximum collector dissipation at 25 °C -120mW 
45 °C- 60mW 

CONTACT YOUR DEALER 
OR HOME CONSTRUCTOR STORE 

FOR SUPPLIES 
1. all data from 

SIEMENS EDISON SWAN LIMITED An A.E.I. Company 
Technical Service Department 155 Charing Cross Road London WC2 
Telephone GERrard 8660 Telegrams Sieswan Westcent London 
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The Editor will be pleased to consider 

articles of a practical nature. Such 
articles should be written on one side 
of the paper only, and should contain 
the name and address of the sender. 
Whilst the Editor does not hold himself 
responsible for manuscripts, every 
effort well be made to return them if a 
stamped and addressed envelope is 
enclosed. All correspondence intended 

s for the Editor should be addressed : 
o The Editor PRACTICAL WIRELESS, 
o George Newnes, Ltd., Tower House, 
e Southampton Street, Strand, W.C.2. 
o Owing to the rapid progress in the 

design of wireless apparatus and to 
our efforts to keep our readers in touch 

e with the latest developments, we give 
o no warranty that apparatus described 

in our columns is not the subject of 
letters patent. 

Copyright in all drawings, photo- 
graphs 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." 

WM) 'Y'Z 
27th YEAR 
OF ISSUE 

BY THE EDITOR 

HEATERLESS VALVE 
HE first major advance in the design of valves for many years 

was announced recently in the USA. A new valve has been 
developed which outwardly is of conventional appearance, 

but inwardly is considerably different from normal types. The 
principal difference is that there is no heater. 

The effect which has made this possible was discovered in 1952. 
A thin layer of magnesium oxide was being bombarded with an 
electron beam to produce secondary emission, which was increased 
by maintaining a high positive charge near to the surface of the 
layer. However, when the bombarding beam of electrons was 
switched off it was found that emission continued ; the magnesium 
oxide emitted electrons under the influence of the positive charge 
near its surface. 

In the practical valve design, the first grid (gl) is positively 
charged and ensures that the emission continues when once it 
has been started. By heating a very small filament near to the 
cathode for less than a second, electrons are produced which 
hit the cathode and start the emission. This disadvantage may 
be eliminated in later designs, possibly by mixing an electron - 
producing substance with the emissive layer, thus making the 
valve " self -starting." 

Of course, such valves will not be readily available for some 
considerable time, but their development will have far -reaching 
effects ; it will be possible to reduce the size of the power supplies 
of electronic equipment because in many present applications 
the heater consumes nearly all of the ,power used by the valve ; 

cathode- heater shorts will no longer occur, and the useful life 
of valves should be considerably increased. 

CONTRIBUTIONS 
WE are always pleased to consider articles for publication in 

this -and our 'companion journal, Practical Television. 
Such articles should be of a practical nature, involving con- 
structional work ; we do not require long erudite discussions on 
the finer points of radio theory. The articles should be 1,000- 
1,500 words in length and well illustrated with diagrams and 
photographs. Rough sketches only are needed, but sufficiently 
accurate to enable our artists to supply the special drawings 
required. All inforttiation necessary for the construction of the 
apparatus described must be given, including sources of supply 
of the various components. Authors should remember that 
other readers may not be as experienced as they, and the omission 
of what seem to them trivial points may seriously hinder another 
constructor. If possible, send us the apparatus for testing and 
photographing. Please write or type on one side of the paper 
only, using double spacing, and leaving ample margins at both 
edges. 

It should be noted that resistors and capacitors specified in 
the list of components should be " preferred " values ; that is, 
they should be readily availáble as new parts from any com- 
ponent stockist and not have some unusual value as may occur 
when old parts from surplus chassis are used. 

[(cama co c so < -c o Our next issue, dated July, will be published on June 5th 
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ROUND 

Broadcast Receiving Licences \ 
THE following statement shows 

the approximate number of 
Broadcast Receiving Licences in 
force at the end of February, 1959, N/\ 
in respect of wireless receiving 
stations situated within the various 
Postal Regions of England, Wales, 7" c- 
Scotland and Northern Ireland. 
The numbers include licences issued -¡' 
to blind persons without payment. 

Total 
914,273 
906,223 
666,452 
805,671 
628,335 
549,326 
338,646 

,/ 
communication and is a further ' example of co- operation between 
the Post Office and Cable and 
Wireless Ltd. who operate the 
radio terminal at Singapore. 

Region 
London Postal ... 
Home Counties ... 
Midla.id 
North Eastern ... ... 
North Western ... 
South Western ... 
Wales and Border Counties 

Total England and Wales 
Scotland ... 
Northern Ireland ... 

Grand Total ... ... 

4.808,326 
589,369 
164.001 

5,561,696 

Radio Receiver Despatches 
THE despatch figures for radio 

receivers, 87,000, were the 
same as in January, 1958, and 
11 per cent. down on those for 
January, 1957. Radiograms, at 
15.000, were 17 per cent. down 
and 42 per cent. down respec- 
tively. according to the monthly 
estimates of the British Radio 
Equipment Manufacturers' Asso- 
ciation. 

Despatches are net figures of 
deliveries by manufacturers to 
the home trade on firm and 
other accounts, including those 
lo specialist rental and relay 
companies, and car radios. 

Marconi Transmitters for 
Pakistan 
MARCONI'S WIRELESS 

TELEGRAPH CO. are 
to supply three high -power H.F. 
communications transmitters to 
the Posts and Telegraphs Depart- 
ment of Pakistan, to provide 
additional circuits for the ON C r- 
seas Telecommunications Seri ice. 
Each of the transmitters is com- 
plete with drives to provide both 
independent sideband telephony 
and frequency shift keying 
services. All three transmitters 
are motor -tuned for the selec- 
tion of any one of six separate 

By " QUESTOR" 

Radio Officers' College 
Equipped 
MARINE communication 

equipment for the newly - 
opened Radio Officers' Training 
School. Belfast College of Tech - 

frequencies, and will be installed nology, has been supplied by 
in the main transmitter hall Siemens Edison Swan Ltd. The 
alongside similar Marconi equip- college is an independent estab- 
ment already supplied. lichment. 

Telex to Singapore and Malayo 

TELEX services between this 
country and Singapore and 

the 'Federation of Malaya are 
now open. The charge for a 
call of up to three minutes is 
£3 15s. Each additional minute 
or part of a minute is charged 
at the rate of £1 5s. 

The opening of these new ser- 
vices now meets the growing 
need of United Kingdom Telex 
subscribers with business in- 
terest in the Far East for direct 

The equipment, all of the 
approved type for use on ships. 
consists of a T.36 high -frequency 
wireless telegraphy transmitter. 
T.10 medium- frequency w; t 
transmitter. F.20 radio telephone 
equipment. E7 /AA emergency 
assembly (comprising transmit- 
ter, receiver and auto alarm with 
emergency and loudspeaker 
watch receiver), a portable life- 
boat wireless set and a single 
loop rotating direction finder. 

part of the Electrical 
Engineering Department, the 

Future radio officers at the Belfast College of Technology. 
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Head of which is Mr. J. Fitton, 
M.Sc., the Radio Officers' Train- 
ing School is in the charge of 
Mr. S. A. Rowlinson. Training 
is given for both First and 
Second Class Certificates of 
Competency awarded by the 
Postmaster- General. 

Norwegian Multi- channel 
Radio Survey 
THE Norwegian Telegraph 

Administration has recently 
conducted a super high fre- 
quency radio path survey 
between 'Oslo and .Tröndhejm, 
using Marconi survey equipment. 

The illustration on this page 
shows a 100ft. radio mast used 
on the survey. It is fitted with 
vertical rails on which the 
survey equipment is raised or 
lowered for height -gain tests. 
The recording equipment is in 
the tent at the base of the mast. 

A.A. Plans Big Expansion 
THE A.A. radio network is to 

be extended to three new 
areas, giving an overall coverage 
of mere than 47,000 sq. miles. 
Over 300 new vehicles are to be 
provided for the road patrol 
service, including many with 
diesel engines and radio equip- 
ment. There are to be more 
A.A. roadside telephone boxes - 
some 250 new or modernised 
boxes will appear on Britain's 
roads during the year. Larger 
headquarters in London and the 
provinces are to be provided to 
meet the greater demand for ser- 
vice .resulting from the ever - 
glowing membership (now over 
2.150,000), and the A.A. tele- 
printer network is to be extended 
to include the three remaining 
offices not yet equipped, giving 
a total of thirty -three in the 
chain. 

R.C.A. Reorganisation 
FOLLOWING a reorgan- 

isation of the sales force, 
R.C.A. Great Britain Limited 
announce that R. F. Collins is 
appointed sales manager of a 
newly formed department to be 
known as Cinematograph and 
Sound Products Sales. 

This new group is formed by 
the merging of Consumer Pro- 
ducts and Cinema Sales Depart- 
ments, and centralises the sales 
of all high fidelity, cinema, 
16 mm. equipment and public 
address apparatus. 

PRACTICAL WIRELESS 

The market- 
ing structure for 
all high fidelity 
consumer goods 
is unaltered and 
will continue to 
operate through 
the established 
wholesale chan- 
nels, offering the 
famous N e w 
Orthophonic 
High Fidelity 
range of 
matched equip- 
ment, together with F.M. 
tuners. President 
record repro- 
ducers, other 
established lines, 
and, in addition, 
the new R.C.A. 
living stereo 
high fidelity 
stereophonic 
disc reproducers. 

R.C.A. have 
been leaders in 
the field of 
35 mm. cinema 
sound reproducers and sound 
recording channels since 1929 
and during 1958 introduced 
their range of Hollywood 
16 mm. projectors on the 
British market. 
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Showing the 1001.t. radio mast used on the Norwegian 
Multichannel radio survey. 

Contracts Received 
APART of a large order 
received by Messrs. Wales 

6. Edwards Electric Vehicles 
Ltd. has been placed with the 
Rectifier Division of Westing- 
house Brake and Signal Co. Ltd. 

This is for vehicle battery 
charging equipment amounting 
to £15,960, involving chargers 
with a special tapering character- 
istic in order to achieve reduced 
charging time without resorting 
to the usual two rate feature. 

Ultra Electric Limited 
THE directors recently 

announced that negotiations 
have been completed for the 
purchase for cash of Pilot Radio 
Limited. 

They have also acquired all 
the issued capital of Pilot Radio 
Limited, which company now 
becomes a wholly owned sub- 
sidiary of Ultra Electric Limited. 
Ultra have also acquired the 
" Pilot " trade marks in 17 
European countries from the 
Pilot Radio Corporation of 
U.S.A. 

Pilot Radio Limited. a private 
'company w.th works at Park 
Royal. Middlesex. are manufac- 
turers of radio and television 
receivers and radiogramophones. 
The company was founded in 
1935 and has association with 
the Pilot Radio Corporation of 
U.S.A.. with whom it has main- 
tained close ties. 

Pilot state that their identity 
will be preserved, and that pre- 
sent services and supplies will 
be maintained 

Brit.I.R.E. Medical Electronics 
Group 
THE British Institution- of 

Radio Engineers announces 
the formation of a medical elec- 
tronics group. This is in 
accordance with the policy of 
the council to establish specialist 
groups to foster the holding of 
meetings. the writing of papers 
and the general dissemination of 
information in the specialised 
fields of radio and electronic 
engineering. 

The chairman of the group 
committee, Mr. W. J. Perkins, 
Member. was the Institution's 
representative at the Inter- 
national Medical Electronics 
Conference held in Paris last 
May. There are five meetings 
of the Brit.I.R.E. Medical 
Electronics Group during the 
current session. 
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Makrin 
CHECK YOUR RECEIVERS AND OTHER 

RADIO EQUIPMENT WITH THIS SERVICING 
ACCESSORY By R. Ellison 

THE instrument described here has been 
designed for external meters, either 
multi -range or separate. The circuit 

also fulfils the requirements of those who 
wish to use built -in multi -range meters, using 
a different design of -panel. Whatever the 
arrangement, the instrument will be found 
to be of value in checking the valve and 
circuit conditions. An interesting feature is 
the use of two double -pole changeover 
switches. Apart from selecting volts, and 
current at normal or reverse, they perform 
the important function of isolating the cur- 
rent meter while voltage is being taken. The 
reverse takes place when measuring current -the 
voltmeter is automatically isolated. The instru- 
ment is not completely foolproof, but providing 
the operating instructions are followed carefully 
(which applies even to commercial instruments) 
the meter will be quite safe. 

The panel 
In Fig. 2 the holes for bolting the valveholders 

to the panel are not indicated. It is easier to 
use the holders as a template, by placing them 
into or over the holes prepared (depending on 
the type) and to mark the bolting holes on the 
panel. Provision has been made for a BR9 
alveholder. but valves using this base are 
ver rare and can be ignored (if desired) and 

Eleetrodt 
Make end Break 
Switch Unit 

- Ana 
June, 1959 

yaw° 

/nput 
from ;receiver -75 d/ 

-9 s.ke o4 
Q 

ire No 

Wire Nat 
Wire No.3 

The Analyser ready for use 
with external meters. 

one of the UX typpççs used. The holes for the 
meter terminals wilr vary according to the type 
used. Therefore it is suggested that you obtain 
all the components and check the dimensions 
against those in Fig. 2. The difference, 

Wire NO.! 

Wire No 2 

Wire No 3 

M 

Meter 
) 

N2Ç 

SS 57 
Pei er,e 

9 

AM me 
56 SB 

B 
) t 

- wire No 
Wire hot 

Wore No 

Carrent rmal 3y 

Dial kir Swr(h Units -{ 
j4; 
ovv 
® 
0 ® I ® O 

Electrode Selector 
Owl 

S¢/K''r0 

Ofe n est 
to panel 
lep, v eu 

Elect -ooe 
Selector 

^, .naerf 
. r. . PnalderJ 

Top wooer 
Poor wew 

Fig. 1. -The chief wiring of switching units A and B, and both wafers of the 2° -bank I -pole 12 -way switch 
unit, viewed front the rear. The meter terminals and terminal M.C., which must be insulated from panel, 

are also viewed from the rear. 
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In Fig. 1 the wafers are shown 
separate to give a clear under- 
standing of how they should be 
wired. Note that pin No. 3 is 
selected on both wafers. It must 
be observed that the pointer knob 
should be pointing to the pin 
numbers on the dial in rel*tion 
to the correct pin numbers of the 
double -bank wafer switches. Since 
this type of switch is usually the 
fully clockwise type, i.e., without 
stops, it is suggested that the 
switch be set in No. 1 position 
and a small saw cut made on 
the spindle half way across its 

" diameter facing No. 1 position 
on the dial. The purpose of this 
is in case the knob should work 
loose, and quick reference can be 
made to the pin number to which 
the saw cut is pointing (See Fig. 
4). 

Leads and Adaptors 
There are several ways of mak- 

ing up the leads and adaptors. 
One lead could consist of a 10- 
pin plug and eight -way cable with 
octal valve base plug at the other 
end, as in the original model. To 
meet present day requirements the 
contents in Table will show one 
method; and a suitable length for 
the cable is I8in. which should be 

I wired up preferably with colour - 
coded leads built up round a 
flexible core consisting of either 
thick cord or rubber. 

Operating Instructions 
(1) Set the " volts /current " switch to the 

" current " position or " volts " position as 
necessary. 

a 

/%32dia 

/ /6 /4 

24 

Holes 4,5 and / -/O are ídia Material ...._ /6SW.G. Aluminium 

Fig. 2. -Front panel drilling data. 
if any, should not depart from the measure - 
ments given to the centres. 

Details of the cabinet sides are shown in 
Fig. 3. Two of each are required for the frame. 
It cari be made of aluminium or tinplate .036in. 
thick. The back plate is 9 1in. X Thin. 

Electrode Make and Break Unit (Fig. 5) 

Mount the 2*in. piece on top of the 3*in. 
piece as shown in Fig. 5(b). Clamp these two 
pieces together in the middle and mark out the 
holes " A." Drill through both pieces for 6 B.A. 
clearance. Secure temporarily by passing nuts 
and bolts through he holes. Remove the clamp, 
and mark out the 20 holes on the 2gin. piece. 
Drill through both pieces using a No. 43 drill 
for 6 B.A. tapping. 

Prepare the 10 pieces of steel spring about 
.010in. thick Fig. 5(c). The }in. square pieces of 
paxolin fastened to one end of each piece 
serve the definite purpose of isolating the user 
from possible shock, and under no circumstances 
should they be omitted. The side elevation of 
Fig. 5(b) shows two rows of contacts with con- 
trols, i.e., 1, 3 and 5 second row, 6. 8 and 10 
fourth row; the first row 2 and 4 and third row 
7 and 9 being omitted for sake of clarity. 
Electrode Selector 

This consists of two wafers, each of the one - 
pole twelve -way type. mounted On one spindle. 

a 

/% 

3/9 

Fixing holes 
for panel 

Fig. 3. Details of 
the cabinet construction. 

8 

mt...,,.u; um;v,;.;,.;,,,,,., 

Direction Spindle 
of pointing 

Fig. 4.-Saw-cut on spindle 
of electrode selector. 
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Fig. 5.- Electrode make -and -break switch unit, 
drilling data and spring contact details. 

+d 

2 A`-C/eoronce A 

+(1, 6,1,1.4 
20 holes 

No51 Tapped 6BA * *l 
4 

V1- / Fig. 5(c). aillgrg 
I Paxolin 

Clearance 1" thick 

June, 1959 

Front Panel 

Paxolin 
}" thick 

Paxo /in 
Insulator 
Ifó thick 

/i long 68A 

NCI)'is(' 6 
2J 

Fig. 5(a). -A1l nuls and bolts 
are 6BA. 

Rear view 

t2) Set "reverse /normal " switch to " normal " 
for anode and screen grid currents. 

(3) Set " reverse /normal " switch to " reverse 
when measuring total current of valve, as in 
the cathode circuit. 

(4) Select required pin number of electrode on 
" electrode selector " for volts or current checks. 

(5) All contacts on " electrode make and 
break unit " should be closed for voltage checks. 

(6) For current checks, break (unscrew) 
selected electrode contact. 

(7) For voltage checks a lead should be taken 
to the receiver chassis via M.C. of the analyser 
in the case of an A.C. only circuit, but in the 
A.C. /D.C. circuit, connection must be made to 
the negative rail and not true chassis. 

(8) Make sure the meters are connected with 
correct polarity to the correct meter terminals 
of the analyser. and that they are set to their 
highest ranges on each individual test, reducing 
as necessary. As soon as the test is complete, 
return the meter to its highest range immediately. 

Leads 
Receiver 
Adaptors 

Analyser Cable Receiver Valve Valve 
plug plug holder base 

(plug) 

IO pin 9 way B9A B9A B9G 
10 pin 8way B8A B9A BR9 
IO pin Tway B7G B8A 108 

B8A MO8 
B8A B8G 

Details of Leads and Adaptors B8A 8SC 
mentioned on page 289 B7G BR7 

B7G BR5 
B7G BRA 

Front view 

(9) Switching from one electrode to another 
while receiver is still switched on, applies only 
when electrodes with similar potentials are next 
to each other regards to their pin numbers. 
Otherwise snitch off receiver before setting up. 

View of the underside .showing the wiring. 

Position of the " reverse; normal " switch is 
not important when " volts current " switch is 
in " volts " position, but must be observed 
when measuring current. 
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Beginners' Mains 
2- Valver 

AN INEXPENSIVE RECEIVER WHICH USES 

A MINIMUM NUMBER OF COMPONENTS 

By R. F. Graham 

(Concluded from page 204 of the May issue) 

Operating Details 
AS the frame aerial is directional, some 

increase in volume can be achieved by 
turning the set, if necessary. For an 

external aerial a few feet of insulated flex will be 
sufficient. and this can be arranged anywhere in 
the room, as convenient. The 100 pF condenser 
included in the component list should be soldered 
to the fixed plates tag of the tuning condenser. 
The aerial is then taken to the free tag of the 
100 pF condenser. This fixed condenser should 
never be omitted. It should also be of high 
quality manufacture, as it keeps mains voltages 
out of the aerial lead in the event of mains con- 
nections being reversed in error. 

For local stations no aerial is required. For 
more distant reception a few experiments can be 
made to obtain the best signal pick -up.' It is also 
best to keep the aerial wire away from house 
wiring, or interference may be introduced into 
the set. In the event of mains interference proving 
troublesome, a .05 µF, 750 v.w. condenser can be 
wired from rectifier negative to receiver chassis. 

iTo 2 on Frame Aerial To 

C M 

291 

A Warning 
As this receiver is intended for the beginner, a word 

of warning will not be out of place here. If the circuit 
diagram (Fig. I, page 202 of last month's issue) is 
studied, it will be seen that the mains input is taken 
on one side to the rectifier, but on the other it is 
connected direct to the chassis. It is of the utmost 
importance, therefore, that the mains connections as 
detailed last month be carefully followed. In addition 
it is worth while to fill the screw holes (which take the 
grub screws of the tuning and reaction condenser) 
with wax or Chatterton's compound. If this pre- 
caution is not taken it is possible for your finger 
to come into contact with the grub screw and 
thus be in direct contact with one side of the 
mains. Although this is not dangerous if the 
mains are properly connected, you may feel a 
tingling sensation. As already mentioned. a 
wooden cabinet and an insulated panel -either 
paxolin. three -ply wood or similar material -will 
make the receiver shock -proof. but if you have 
to carry out any servicing adjustments. remem- 
ber that the chassis is " live " to part of the 
mains supply. 

Speaker T ansformer primary Heater Transformer 

MC 
To 

Rectifier ve 
200pF Primary 

O/pF 

22OKC1 
8 t 8pF 

t: L.F 
Choke 

2201«I 

too/al Potentiometer 
Reaction Control 

Note: 
Points marked 
MC. are 'earth' 
connections to 

chassis 

Fig. 4.- Underchassis wiring diagram. 
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CONTINUING our servicing notes on the 
G.E.C. range of receivers, we deal this 
month with Model BC5645. In the April 

issue we dealt with Model 5842 (and its asso- 
ciated models) and it should be noted that the 
circuits and other data given in the April issue 
relate to Model 5645, whilst those included in 
this issue are of the 5842 model. It will be 
interesting to compare the two essential circuit 
diagrams in order to see what differences the 
makers have made. Model 5842 was first released 
in August. 1955, and Model 5645 was released in 
August. 1956. 

Model BC5645 is a table receiver covering the 
V.H.F. -F.M. band as well as the ordinary L.W. 
and M.W. bands. The V.H.F. section is tuneable 
over the range 87.5 -100 Mc /s, the M.W. over 
0.55 -1.6 Mc /s (545 -187 metres) and the L.W. over 
'160 -270 Kc /s (1,900 -1.100 metres). The receiver 
is for use on A.C.-only mains supplies from 40 to 
100 c /s. and has a power consumption of approxi- 
mately 50 watts when working correctly. 

THIS MONTH G.E.C. MODEL 8C5645 
IS CONSIDERED 

By Gordon J. King, A.M.i.P.R.E. 

(Continued from page 137 April issue) 

Aerials 
Internal aerials are featured for both A.M. 

and F.M. services, but are recommended only 
in areas of strong signal. In locations removed 
from a powerful transmitter. it is advisable 
to employ outside aerials and an efficient earth. 
The aerial for M.W. and L.W. reception is of 
the " frame " variety, while the F.M. aerial is in 
the form of tinfoil on the back panel. 

A low -impedance (three -ohm) permanent magnet 
loudspeaker of the elliptical kind measuring Bin. -X 
Sin. is utilised and is capable of very good quality 
reproduction. Terminals are also available on 
the rear of the chassis for the connection of an 
extension loudspeaker of similar impedance. 

Model BC7445 
This is a table radiogram which uses the 

BC5645 chassis. In addition, two Sin, diameter 
treble loudspeakers are connected in parallel with 
the elliptical unit through four 1 µF capacitors 

Fig. 1.- Underside new of the chassis of Model BC5842. 
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wired in parallel which serve as a high -pass 
filter. 

A Collaro Type 4/564 four -speed record player 
is incorporated, and this is fitted with a type 
"O" crystal insert with a type 5304 /L long 
playing stylus and a type 5304/N stylus for 
" standard " 78 r.p.m. records. The styli are 
easily taken out by removing the small screws 
which secure them to either side of the cartridge, 
this being of the " turnover " variety. The motor 
unit has a power consumption of approximately 
14 watts. 

The Circuit 
The complete circuit of both ptodels is given 

in Figs. 1(a) and 1(b) (April issue). Valves VI and 
V2 are switched in only on F.M. and then serve 
as R.F. amplifier and frequency changer respec- 
tively. Vahe V3 is the frequency changer on 
A.M. only, but is converted to an I.F. amplifier 
when the set is switched to F.M. V4 is the 
I.F. amplifier common to both A.M. and F.M., 
the anode circuit being loaded with the A.M. 
and F.M. I.F. transformers in series. V5 triode 
section serves as a common A.F. voltage amplifier, 
while the two diodes act as A.M. detector and 
A.G.C. rectifier. V6 is the output valve and V7 
the H.T. rectifier valve. 

Ratio Detector 
The F.M. demodulator is a ratio detector and 

uses two type GEX34 germanium crystal diodes. 
It will be recalled that this method is not always 
utilised, as in the majority of A.M. /F.M. 
receivers a triple- diode -triode valve invariably 
performs as A.M. detector and F.M. ratio 
detector as well as providing an A.G.C. bias and 
A.F. voltage amplification. However, the 
germanium diode arrangement results in a less 
complex circuit. 

I 
Tuning Wove 

293 

The V.H.F. and A.M. tuning capacitors are 
ganged to a common spindle and drive. When 
the receiver is switched to F.M. the A.M. 
oscillator is muted by R7 being connected in 
series with C15 across the oscillator circuit. 

90 on Carriage Guide Scale 

/Smm. sleeving Carriage 

Nylon 
glass 
drive 
cord Spring 

2 turns around Tuning spindle 

Fig. 2. Tuning drive data for Model 5842. 

Switch section S3 caters for this action. Switch 
section S5 energises the V.H.F. tuner section, 
while switch section S1 connects the V.H.F. I.F. 
signal to the signal grid of V3. Switch section 
S4 selects either the ratio detector or A.M. 
detector output. In the former case, de- emphasis 
is given by R18 and C36. 

A.M. Operation 
When the receiver is switched to the A.M. 

bands the load is removed from the A.M. 
oscillator circuit: power is removed from the 
V.H.F. tuner section, the A.M. detector is intro- 
duced and the circuits operate much after the 
style of an ordinary A.M. set. A.G.C. bias is 

thonge Tone W/ume 

Drum 
Corn 

L2 

Z77 
CS Br 

L3 LS 
V2 o 

Z77o 
Mains 

Ti ansformer 
441. /FT/ 

Ye/. W 
L/02 

' CS6 
C C57 

Red Ll6 

O 

A M Frame 
Aerial 

Dipole 

® 
L/4 

X719 FM./F.T.2 

Aerial Earth Pick -Up 

B /k..._. 810014 Br Brown. Or... orange 

V4 
W7/9 

L2/ Ü7B 

AM /FT2 

Ert Speaker 

Wh ... White 

/90 '120 240 

2/Ó 2 73-0 

Fig. 3. -Top view of chassis of Model 5842. 

www.americanradiohistory.com

www.americanradiohistory.com


294 PRACTICAL 

provided by the diode connected to pin 5 on 
V5, this being coupled from the I.F. aspect 
through C43, and R29 acting as the diode load. 
The A.G.C. bias is conveyed through R30 and 
R9 and is decoupled (filtered) by C28. 

On both services, and also on gram, a simple 
top -cut tone control system is utilised. The tone 
control R31 is also combined with the on 
switch S6/7. The control of volume is accom- 
plished in the usual manner, the volume control 
R20 being connected across the audio supply 
from either the ratio detector or A.M. detector 
through the coupling capacitors. The required 
level of audio is picked up from the volume 
control and coupled to the grid of V5 triode 
through C39. 

Servicing Notes 
The table model is easily dismantled by first 

removing the four screws which hold the back 
r 

WIRELESS June, 1959 

panel, removing the control' knobs, which are 
spring fitted (they simply pull off) removing the 
two chassis fixing screws and spacers at the chassis 
rear and then withdrawing the chassis from the 
cabinet. Complete removal of the chassis will 
require the disconnection of the speaker leads. 
It should also be noticed that a felt washer is 
employed between the tuning and wavechange 
k nobs. 

With the table gram, dismantling is a little 
more involved. The back panel should first be 
removed by extracting the three retaining screws. 
Next, the control knobs should be pulled off 
and then the two chassis fixing screws and spacer 
bars should be removed. The two treble speakers 
are secured by four wing -nuts and brass spacers,' 
and these should be released so that the speakers 
can be placed face -down behind the cabinet as 
far as the leads permit. Finally, the chassis 
should be withdrawn from the cabinet with the 

P27 22010 
MOWN 

ri;, 4(a). -A.M. and F.M. frequency changer stages of Model 5842. 
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.utmost caution, taking care to avoid damaging 
the frame aerial on the speaker fixing bolts 
protruding from the inside left of the cabinet. 
While the chassis is being withdrawn, the two 
speakers should be manoeuvred" over the chassis 
so that they can be placed face down on the floor 
of the cabinet with the chassis outside. 

Disconnecting 
The auto -change unit is removed first by dis- 

connecting the mains supply lead from the mains 
transformer, the pick -up leads from the pick -up 
terminals and the earth lead from the tag on 
the top of the 32 + 32 + 32 µF electrolytic 
capacitor unit. The turntable should next be 
removed and then the three pairs of nuts below 
the motor board can be undone so as to release 
the player, which may then be withdrawn from 
the cabinet. It will be observed that the heavy 
copper springs are positioned above the motor 
board. while the plated springs are positioned 
below the motor board. This sequence must be 
followed when replacing. 

Dial Drive 
Full details for replacing the dial drive are 

given in Fig. 4 (April). It should be noted that 
in some early versions. damage may result to the 
drive cord on removing the tuning 'control knob. 
This is 'due to the tuning control sleeve being 
free to move, but is avoided on later versions 
by means of a special bracket being fitted over 
the collar of the sleeve and the control securing 

L WIRELESS 295 

locknut. This bracket can be obtained from the 
makers (part No. RP124889) for fitting to the 
early versions if required. 

The dial lamps are rated at 6.3 v. 0.3 A and 
have an M.E.S. fitting. These should be of the 

G.E.C. Model BC5645. 

Osram type OS75 so as to ensure adequate 
illumination and optimum lift. The stipulated 
G.E.C. or Osram valves should also be used to 
ensure the best performance. 

Instability 
Instability sometimes occurs in early versions 

(Continued on page 304) 

R75 ITOND 
RATIO DETECTOR 

931 

(FM) 
/00N0 

R41 ]V K0 

C56 
31YF C57 

/6Y 

S C47 

ALL SCREENS., F CANS. 
BRONG ETC 

IS BONDEO TO EARTH 

INTERMEDIATE FREOIEACLES 
F 10.]51 
AM 

M 
ATOM 

270pF 

C50 IpF 
(GRAM OVL 

I ' 

TO GRAM 
MAINS SRI7»? 

023 IMI) 

22áó 

VA W719 

a 
F VS ONTT 

AFAMP 

la 
6 NT09 

OUTPUT 

UTO 
RECVT TIFIER 

47 rtI OII.F 

TUNING 
INDICATOR 

1 
áY 9F . 

E 

R40 1.1M0 

Fig. 4(b). -I F., audio and output stages of Model 5842. 

605]5 
A 
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A Record Pla-yer Autoostop 
A SIMPLE ADAPTATION FOR SWITCHING 

THE MOTOR By T. C. Smith 

THERE are at the present time a great 
number of record player units on the 
market. Very few of these incorporate 

an auto -stop mechanism for turning the motor 
off at the end of each record. The author 
recently purchased a four -speed Collaro unit 
with Acos pick -up, and little difficulty was 
experienced in converting it to automatic action. 
The underlying principle is that the rotation of 
the pick -up arm as it traverses the record 
and reaches the run -off groove operates a switch 
which turns the motor off. It is restarted by 
moving the pick -up backwards past the pick -up 
rest. The switching is entirely independent of 
the size and speed of the record. 

Switch 
It will be realised that little pressure is avail- 

able from the pick -up to operate the switch. 
The type employed in this design was from the 
Bulgin micro -switch range (Type 530/L) with 
leaf -blade operator. The switch is a single -pole 
double -throw type and so it may be used either 
as an on /off or as an off /on (i.e., it may be 
either " on " or " off " when depressed). In 
this unit the switch is required to be in the 
" on " position when it is depressed and " off " 
when the pressure is released. The correct tags 
may be found by using a torch battery and 
bulb. The switch is rated at 250 v. 1.5 amp, and 
so is adequate for the job. 

,_ 

Pick-Up 

Screws 
for 

firmo 
piyw6od 
pane/ to 
underside 

of 
Motor 
board - - - 

To To 
Mains Motor 

Fmk-bp 

Pick -Up 
rest 

Motor boor 
Plr 

sub -pone 

Lever 

Fixing \ \ 1 Bakelite Micro 
Nut Collor Bross Pivot button Switch 
Fig. 1.- Section through the motor -board showing 

the micro- switch actuating lever. 

Construction and Layout 
Obtain a collar of lin. inner diameter. A 

spindle coupler could be used or the brass insert 
from a control knob, provided it has both ends 
open. The reason for this is that the pick -up 
leads must be threaded through it. The proto- 
type was built on a small piece of ply. which 
was then screwed down to the baseboard, but 
there is no reason why it should not be built 
direct on to the board. The pivot arm was 
made from brass and this material was found 
to be very easy to work. Aluminium or steel 
may be used instead of brass, but then nuts 
and bolts will have to be used instead of solder. 
The mechanism which determines the stopping 
and restarting of the motor consists of two 
pieces of brass joined together by a lin. bolt. 
The distance between the two pieces of brass 

can be varied by moving the bolt. 
Bolt Collar One of these pieces of brass is 

soldered to the pivot arm. The 
pivot itself is made up from a 
small bolt. nuts and washers. At 
the other end the pivot is arrow 
shaped. The arm must move 
freely, as any stiffness in its action 
will result in the pick -up being 
pushed back over the record. The 
position of the micro -switch is 
critical and care must be taken 
to ensure that when it is in the 
" on " (depressed) position the 

Pick -Up arm is perpendicular to the blade 
fixing nut operator. This has the effect of 

locking the switch in the " or1 " 
position 

Turntable Setting Up \ When the mechanism has been 
completed the setting up may be 
undertaken. First the ;in. bolt 
and collar are moved round the 
pick -up spindle until the pivot 
arm moves the micro -switch into 
the " on " position when the pick- 
up arm is I -1fin. past the pick -up 
rest. Now place a record on the 
turntable. move pick -up back to 

(Cont,nued on page 3021 

Micro- switch 
type S530 L Leads 

from 
Pick -(,p 

Centre 
sp %nd /e 

of 
Turntable 

Fig. 2. -The underside 
of the motor -board 
showing the mechan- 
ism of the auto -stop 
in detail. 
Inset is the switching 
circuit. 

www.americanradiohistory.com

www.americanradiohistory.com


June, 1959 PRACTICAL WIRELESS 297 

HOME RADIO OF MITCHAM 
(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 

Shop Hours : 9 a.m. -6.30 p.m. Wednesday 9 a.m. -I p.m. 

We 
are stockists for :- EDDYSTONE, 

PANDA, ARMSTRONG, DULCI, DENCO, 
JACKSON BROS. WB STENTORIAN, 

ósMOR OWHARFEDALÉ, GGCR) 

IASON, LINEAR, BULGIN, etc., etc. 

DENCO 3 -WATT AMPLIFIER KIT 

-. Ideal amplifier for 
NEW EDDYSTONE DIAL TELETRON "TRANSIDYNE" 

Id 

- - - -- 

paid. Complete 
for 3 ohm speaker, 

' 

kit with 
E5.5.0, 

gram or tuner. 3 

watts high quality 
output with power 
for tuner. Complete 
with attractive 
bronze finished case 
and single control 
for volume and on/ 
off. Building in- 
structions in Denco 

price 
output transformer 
plus 2/6 post. 

.w.,,ir 
OIIIIMIIIIIMIVIONIMINIO 

.... ,ya s _.i 

6 TRANSISTOR POCKET PORT- 
ABLE. Easy to build with printed 
circuit and all components carded. 
Excellent loudspeaker results on 
Medium and Long waves. Construc- 
tional data 9d. Full kit 112,9.6. 

PRICE 
â8 /- 

A new high grade dial and drive for short- 
wave receivers, convertors, test equip- 
ment. Gear driven with 110 to I re- 
duction and vernier scale. Cat. No. 898. 
Delivery from stock. Leaflet on request. 

- 

k 
,' s +gis - 

' 

REPANCO MINI -7 

TRANSISTOR POCKET 
PORTABLE. Ferrite rod aerial. 
Medium waves. 21 in. speaker 
and neat plastic case in grey 
and red knobs. Ideal for your 
holiday. Full constructional 
data and price list 1/9 post paid. 
SPECIAL HOLIDAY PRICE OF 
KIT FOR ONE MONTH ONLY 
£8.17.6. BUY NOW. 

HIWAYMAN 4 VALVE 
ALL-DRY 

4-valve 

PORTABLE 

able using high efficiency 
- ferrite rod aerial in super- 

-_ - i het 2 waveband circuit. 010 '! Build one now ready for 
+' "y your holidays. Full con - r scructional data and price 

list 1/9 post paid. Total 
building cost £7.100. 

CONDENSERS 
SPECIAL OFFER. 16 

PHONE JACKS __ COMMERCIAL 
TV PRE -AMP 

Gives amazing im- 
IIII ii- provemenc to your 

- WIRE -WOUND 
RESISTORS 

°TTT High grade 5 watt wire 
wound resistors in the 
following values : 5, 
22, 33, 47, 62, 100. 
150, 270, 320, 500, 
820, 2,700, 3,300, 3,900, 
6800 8,200, 12000 All 
at 9d. each or 6/. dozen 
your os[election. Add 

post. 

e 
1 

STOCK 

mfd. 350 V. minia- 
can condensers. 

Size 2 in. x I in. 
Our price If- each 
or 6 for S / -. (Add 
fid. postage to 
arderJ 

UP NOW 

el 
SPECIAL OFFER. 
new well -made 
G.P.O. type phone 
Extra contacts for 
Ing, Our price I/- 
6 for 5 / -. (Add 6d. 
to order.) 

Brand 
brass 
jacks. 

switch- 
each or 

post 

- 

- 

All 

ITV picture and 
sound. Suitable all 
makes TV. No inter- 

nal connections re- 
i quoted. Full construe- 

tional data l/3, Complete 
kit parts, 1sted. , Ready 

built and tested. (3.14.0. 
prices post paid. 

++t 

\ 
®9 
II,IIIIIIIIIII 

:! 
6!. 

IIIIIIIrollillie p 

THE 
"TRANSISTOGRAM" 

Battery Record Player. 
Completely portable all- 
dry operation. Staar Y o P 

record unit and printed 
circuit 300 mW ampli- 
fier. Ideal gift for teen- 
age daughters or sons. g g 
Can be taken out in 
car or for picnics. Send 

S.A.E, for detailed list 
of parts and prices. 

IDEAL FOR YOUR 
HOLIDAYS 

Enjoy crystal clear Ha 
Fi reception with a 

Jason F.M. Tuner. All 
parts standard and 
available from stock. 
Full constructional 
data and prices in 
RR12 price 2/9, post 
Paid, Model FMTI 
(illustrated), f7J 6, 
complete . kit. Model P 
FMT2 in case, 18.00, 
complete kit. Model 
FMT3 with AFC. 
FMT3 .6, complete kit. 
Mercury switched 
version Data, 2/3. Com- 
piece kit, (10.0.0. 

JASON F.M. TUNER KITS 
a, 

rM, 
J, can 90 

M hloo cos 

/ ' 
: V 

THE "THREE -DEE" 
A really successful dual range - 
radio using diode and three 
transistors. Loudspeaker recep- 
tion 

' I 

and negligible running , ' 
costs from 71 v. battery. '!., 
Ideal for bedroom, workshop, ® -" 

Chassis bin. 

MULLARD 

ì- `'ll{rs 
<e - r 

' 

"3 

=_. 
J11 

s 

-3" AND "510" 
We are now able to offer the 
famous MULLARD " 3 -3 " and 
"' fion " amplifiers in kit form 
on PRINTED CIRCUITS. Easy 
to build and perfect results 

p / every time. Can be adapted for 
stereo if desired. Price list of 
parts free on receipt of s.a.e. 

caravan, etc. size 

x 4in. x tin. Full constructional 
data. I / -, post paid. Complete 
kit. E4.10.0. 2'. 

Constructional data and draw - 
ings, 1/6 for each amplifier. 
Call to inspect these wonderful 
kits. plus post. 
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This splendid AVO instrument has been developed to meet a 

definite demand for a sturdy pocket -size multi -range test meter 
at a modest price, suitable for use on modern electronic apparatus 
as well as for radio and television receivers, motor vehicles, and 

all kinds of domestic appliances and workshop equipment. 

Readings are obtainable quickly and easily on a very open scale, 

and range selection is by means of a robust, clearly marked rotary 
switch of the characteristic AvoMeter type. Measurements of 
A.C. and D.C. Voltage, D.C. Current and Resistance are made 

by means of only two connection sockets. 

Designed and Manufactured by 

Jane, 1959 

Just Right 

for your pocket ! 

THE 

MULTIMINOR 
19 Ranges 
D.C. Voltage: 0-1,000V in 7 ranges 

A.C. Voltage: 0- 1,030V in 5 ranges 

D.C. Current: 0 -IA in 5 ranges 

Resistance : 0- 23,033 O. 0 -2M O. 

Pocket Size : 51x 31 x 11 inches. 

Weight : I lb. approx. 

List Price £9 : I OSe 
Complete with Test Leads and Clips. 
Leather Case i( required 32/6. 

Telephone 

Sensitivity 
10,000 ohms per volt 
on D.C. voltage ranges. 
1.000 ohms per volt 
on A.0 voltage ranges. 

Accuracy : 

On D.C. 3% of full 
scale value. 

On A.C. 4% of full 
scale value. 

To meet special 
requirements. instru- 
ments can be supplied. 
to a higher degree of 
accuracy for a small. 
additional charge. 

: VIC'oria 3414 'I'. ' nesl 

I,TD AVOCET HOUSE 92 -96 VAUXHALL BRIDGE RD. LONDON S.W.1 
M'-t 2 

You can build this 
6 TRANSISTOR 
POCKET RADIO 

for. E9/19/6 plus 3/6 post. 
Printed Circuit construction. A 
FULL medium and long wave 
superhet, using very latest 
components including 6 tran- 
sistors, 2)in. moving coil speaker 
and Ferrite aerial. Cream or 
coloured plastic case, S1 x 3} 
x I(in., weight 12 ozs. Full 
assembly instructions supplied. 
Instruction Book 3/6, post free, 
returnable or deductable. 
Demonstrated at either address. 

r 

LASKY'S F.M. TUNER 
Printed Circuit version of the 
G.E.C. 912 " F.M.Plus." Can be 
built for E7 /19/6 plus 3/6 post L 

" Easy -to- Build " 
Complete Parcels. All components available separately. 
CIRCUIT DIAGRAM & BUILDING INSTRUC- 
TIONS FOR ANY OF THESE, 1/6 each, post free. 

CAR RADIO! 
Do you know that you can 
build a car Radio with all 

these star features ? 

* 12 v operation. * New hybrid circuit. 
* Transistor output. 
* New type Brimar valves. 

* No vibrator. 12 volt H.T. 
or L.T. 

* T.C.C. Printed Circuit and 
condensers. * Tuned R.F stage. 

* Med. and long waves. 

* Permeability tuning. 
* Small size. Fits any car. 

CAN BE BUILT FOR 

L12.19.6 
using all brand new com- 
ponents. 
Call and see it working in a car. 
Send 1/6 for Instruction 
Booklet, giving full details, 
illustrations, etc. 

Radios 

4-VALVE SIHET 
PORTABLE 

Med. & long wave. 
BATTERY version can be 
built for 7 Gns. plus 
3/6 post (only batteries 
extra). 
MAINS /BATTERY ver- 
sion can be built com- 
plete for 9 Gns..plus 3/6 
post. 

TRANSISTOR 
PORTABLE 

Uses 7 transistors and I 

germanium diode. Can 
be built complete for 
E9/19/6 plus 3/6 post. 

TRANSISTOR 
S /HET TUNER 

Battery operated. Can 
be built complete for 
E5/12/9 plus 3/6 post. 

TRANSISTOR 
AMPLIFIER 

200/250 milliwatts. Can 
be built complete for 
79/6 plus 3/6 post. 

MAIL ORDERS TO HARROW ROAD, PLEASE 

LASKY'S (HARROW RD.) LTD. 
42, TOTTENHAM COURT ROAD, W.1. 

Telephone : MUSeum 2605. 

370, HARROW ROAD, PADDINGTON, W.9. 
LADbroke 4075 and CUNningham 1979. 

Open all day SATURDAY. Half day Thursday. 
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BY THERMION 

Bygone Days 
ALETTER from Mr. H. Constable, of 

Shepherds Bush, saddened me. Mr. 
Constable winds his own coils for the 

receivers he builds and recently he went into a 
radio components shop to buy a coil former lin. 
in diameter and tin. long. The superior - 
looking assistant looked blank and said, " I 
think you mean a 2 to 1 step -down transformer, 
sir." Mr. Constable tried to explain, but the 
assistant had not the slightest idea of what was 
wanted. Years ago, pride was taken in building 
as much as possible of a receiver oneself. Nowa- 
days, it seems that one is expected to buy all the 
parts ready -made or be classed as an old- fashioned 
eccentric. 

Constructional Kits 
THERE are now many manufacturers and 

dealers who offer for sale kits of parts for 
-home construction. Included in the range are 

S. D. Wright (G7985), of Sheffield, operating his 
R.208 set. 

crystal receivers, oscilloscopes, multimeters, valve 
voltmeters, V.H.F. /F.M. receivers and audio 
amplifiers. By buying a kit of parts rather than 
the completed article, it is possible to save an 
appreciable sum. Therefore, it is not surprising 
that the sales of kits are rapidly increasing and 
more and more traders are entering the market. 

Many of those who buy kits know very little 
indeed about radio or electronics but, since the 
kits are supplied with " comprehensive instruc- 
tions ", these people have no hesitation in spend- 
ing their money. It was with this thought in mind 
that I recently visited several dealers and bought 
some half -dozen kits. Of course, I went on my 
spending spree quite anonymously. 

During the following few weeks I spent much 
of my leisure time in building and assessing the 
performance of these kits, following the instruc- 
tions carefully just as would someone with 

little or no technical knowledge. In almost every 
instance, I found that the instructions enclosed 
with the kit were far from " comprehensive ". 
All assumed that the búilder was familiar with 
the soldering of components to tags, etc. Is this 
assumption valid? I think not. Many " techni- 
cal " people cannot solder well, let alone those 
who are making a first attempt. 

Another very annoying assumption was that all 
would know the resistor and capacitor colour 
codes. The resistor code is more well known 
than the capacitor codes (there are several) as is 
evidenced by the fact that only one of some twenty 
of my technical acquaintances could tell me the 
capacity of a small tubular ceramic condenser 
which I produced and even he could not read 
the temperature co- efficient marking. 

R. Ablest repairing a "38" transceiver. 

A really detailed order of assembly was another 
omission. How annoying it is to find that in 
order to complete the assembly of the chassis, 
front panel, etc.. it will be necessary to start 
almost at the beginning again just because part 
Z was fitted before part X in error. 

I suggest to those who produce kits of any kind 
that they make a careful revision of their assembly 
instructions. 

Should I Be Sacked ? 
THE other day the Editor passed over to me a 

letter from a Mr. Cleaton, of Stamford 
Brook. 14r. Cleaton suggests that the Editor is 
shirking his duties in allowing me space. He (Mr. 
Cleaton) likes neither my writings nor my views 
and thinks that my efforts to preserve the correct 
pronunciation of our language are wasted. 

Mr. Cleaton ends his letter with the inference 
that I am old, doddering and on my last legs. 
Whilst I am not so young as I used to be, I refuse 
to consider the idea that I am showing signs of 
old age. 

How hard is the task of a contributor! If he 
is outspoken he is too forthright. If he dons the 
velvet glove he is not sufficiently outspoken. The 
views I have are not formed lightly and I shall 
continue to express them with the same vigour 
as hitherto. I do not expect all to agree with me. 
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IF resistors R7 and R8 are replaced by a 
20 KSt potentiometer while testing, as 
suggested last month, the potentiometer 

should be adjusted so that the current taken by 
the receiver is in the region of 1 mA. 

Tuning Components 
The aerial winding is on a ferrite slab 2 1in. 

long, which was broken off a longer piece. The 
material is brittle, but it was found possible 
to form a groove around it by using an old 
hacksaw blade. It was then inserted in a vice 
and snapped at the groove by pressing a fiat - 
iron against it. The part remaining in the vice 
broke in two, but the other piece was obtained 
intact. 

Transparent tape is used to hold the end turns 

anAezt. ístcr Reza:wit 

June, 1959 

THE CONSTRUCTION, WIRING AND OPERATION OF THIS COMPACT SET WHICH 

USES STANDARD COMPONENTS By W. Cleland 

(Continued from page 228 of the May issue) 

in place. and also to fasten the aerial to the panel, 
the tape being passed through a slot in the 
panel. 

The winding begins tin. from the end of the 
ferrite slab, which is first wrapped with trans- 

Cap from 
toothpaste 

tube 

Push- Button Star -type 
spring 
washer 

switch 

L 

Cy /don type compression trimmers 

4.- Section through the trimmers. 

parent tape. and consists of 50 turns close -wound 
of 28 s.w.g. enamelled wire. A.tapping is taken 
out at 10 turns by the usual method of making 
a twisted loop. 

Condenser 
The difficulty of procuring a really small tun- 

ing condenser was overcome by adapting mica 
compression trimmers. These are entirely 
satisfactory as sub -miniature variable condensers 

when fitted with knobs. The screw adjustment is 
gradual, especially at the low capacitance end 
where most required. For tuning, a maximum 
value of 500 pF is used, and this gives coverage 
of the medium waves between end frequencies 
in the ratio of 2:1 -not as wide a range as with 
standard air- spaced condensers, but sufficient in 
some areas to enable the Home, Light and 
Third Programmes to be heard on the medium 
waves. 

The trimmers are modified by 'replacing the 
fitted screws by 6 B.A. bolts din. long. Plastic 
caps from toothpaste tubes are drilled and fitted 
on the bolts as miniature knobs. A 6 B.A. 

Blobs of solder applied when bent and duetted in positron 

Ends folded T Springy 
twice . 9 -9 metal 

_t_. 
_strip 

;16 
Clip bent 

thus 
0 

Insulated with transparent 
sticky tape 

Tinplate 
(Clip) 

1-144 

Y/6 Rivets 

%/6 dia holes 

I 

Tinplate 
(Base) 

-4 
Fig. 5. Details. of the fittings for t /ie 1.a5, y. cell. 
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IOBA nut 
and bolt 
securing 
sub-panel 

Washer 
and nut 
added to 

retain flex 

Fig. 6. -Top view of the receiver. 

half -nut is first positioned on the bolt to give 
the required minimum setting. The knob is then 
put on. and secured by another half -nut with a 
spring washer. If possible, the latter should be 
of the star- shaped type, as these grip very firmly. 

Battery 
Although the current required by the set is 

only about 1 mA, it was thought worth while to 
use a 1J12 battery rather than a smaller one, to 
give a long period of use before replacement 
becomes necessary. The battery is held in a 
tinplate clip, and makes contact with spring 
strips at the end. These are so insulated that 
if the battery should by mistake be inserted. the 
wrong way round, no contact will be made, thus 
avoiding damage to the transistors. 

The battery clip is soldered to another piece of 
tinplate, riveted to the panel. Carrying out this 
process may blister the panel, but with care it 
will usually turn alit successfully. The contact 
strips are each fastened with a couple of rivets. 
The rivets used are round -headed copper ones 

1 /16in, in diameter and }in. long. A flat -iron 
held in a vice makes a suitable anvil, and it is 
only necessary to take care that every blow of 
the hammer lands solidly on the rivet and 
nowhere else. Hammering, of course, should 
stop once the rivet is firm, in order to avoid 
cracking the panel. 

The projections of the rivets on the underside 
of the panel can be filed down slightly and pieces 
of transparent sticky tape then applied for 
insulation. 

Contacts 
Springy metal for the contact strips was 

obtained by dismantling a Jones socket. After 
cutting and drilling the two pieces required, these 
were bent and riveted in place, and then insulated 
by wrapping three turns of tape around each 
of them. A spot of this insulation was then 
flaked off with a razor blade and a blob of 
solder applied to form a raised contact area. 
The contact on one strip should be at the side 
opposite to that on the other, so that the one 
gives contact at the centre (for the carbon or 
positive electrode) and the other at the side. 
The contact strips are positioned somewhat off 

301 

the centre line of the 1.5 -volt 
battery. to assist in this arrange- 
ment. 

The work of making these fit- 
tings for the battery can be 
avoided if direct- soldered connec- 
tions are used. It then takes 
longer to replace the battery, but 
the risk of faulty contact is 
avoided. Low- resistance contact 
is essential, otherwise a howl will 
occur, owing to common coupling 
through the supply impedance. 
The internal resistance of the 
battery plus the contact resistance 
must not rise above 20 ohms or so. 
Trouble from this cause can be 
eliminated by connecting a 25 µF 
capacitor between the positive and 

negative lines of the receiver, but it was decided 
that this could safely be omitted, as the contacts 
can he bent to make better contact if this should 
become necessary. 

The same difficulty arises if it is desired to 
insert a 5 mA meter temporarily in series with 
the battery for current measurement, but it may 
be overcome by shunting the meter with a 25 tF 
condenser. 

Wiring 
The receiver is constructed on a panel of 

1 / 16in, insulating material measuring approxi- 
mately 2 *in. X 1áin., filed a little to slip easily 
into the plastic box which houses the set. To 
the main panel a sub -panel is attached by two 
10 B.A. bolts, on which the smaller components, 
including ' the transistors, are mounted. The 
connecting points on the sub -panel are counter- 

The receiver and its batten.. 
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sunk 10 B.A. brass bolts, +in. long with nuts. 
These make neat soldering spills which can be 
spaced as little as 3116m, apart where neces- 
sary. Preliminary tinning should be carried out 
rapidly to avoid loosening them. 

There is no need to use stout connecting wire 
in a minature receiver. Tinned copper fuse wire 
of a thin gauge is more suitable. The resistors 
used were of the ordinary ; watt type, but 
advantage could be taken of the smaller resistors 
that are available, although some of these have 
rather thick leads for their size and are easily 
broken. Similarly, a sub -miniature 25 pF 
capacitor may be used in place of the miniature 
one. A small ceramic by -pass capacitor of a 

type used in television is required for C4. 
Actually the receiver will work with this con- 
denser omitted, but the performance is impaired 
at the top end of the medium waveband. 

Aerial Connections 
The leads from the aerial winding and from the 

battery pass through 1 / 16in. holes in the panels. 
So also does one lead from the earpiece flex. 
For convenience of wiring, the miniature press 
on -off switch was put in the positive line. The 
last components to be soldered in are the 
transistors. Their leads should be insulated with 
thin sleeving, and need not be shortened, as they 

Fig. 8.- Wiring in the transistors. Steering is 
required on all of the leads. 

can be wound around he bolts several times if 
necessary. 

Care taken to keep the heat of the soldering 
iron away from the transistors is very necessary. 
A transistor damaged from this cause will show 
a large increase in leakage current and a decrease 
of current gain. An R.F. transistor which 
previously gave good results can easily be made 
quite useless. Miniature electrolytic condensers 
are also easily damaged by the soldering iron. 
To avoid this, the soldering iron should be 
sufficiently hot and well- tinned, and soldering 
should be done efficiently and rapidly. 

An earpiece flex with plugs at the ends is easy 
to replace, but a yard of fine -screened cable was 
used instead, with the screening as one con- 
ductor. The inner conductor is led through a 
hole in the panels to a soldering spill underneath. 
The flex is retained between a 10 B.A. securing 
bolt and the ferrite aerial, with a ¡in. dia. washer 
on top. A notch is required in the plastic case 
to enable the flex to pass through. 

CI SOOpF Trimmer 

June, 1959 

C2 250pF Trimmer IOBA c s!c bolt securing pane /s 

Fig. 7.- Underside view of the receiver. The 
transistor leads are omitted for clarity. 

The Case 
The receiver was fitted into a small plastic 

box which was obtained as a hairgrip box from 
a large store. The receiver can, of course. work 
without a container, but it needs some protec- 
tion if it is to be carried about. 

After completing and checking the wiring, the 
battery can be inserted, the carbon electrode 
towards the end of the set with the controls. 
On switching on, with the reaction control at 
minimum, background noise should be heard. 
Reaction is then increased until on turning the 
tuning knob the local stations become audible. 
It is necessary to turn the receiver so that the 
ferrite slab is roughly perpendicular to the 
direction of the station. 

As with the majority of regenerative circuits, 
it will be found that the reaction and tuning 
controls are to some extent dependent on each 
other. However, with a little patience in adjusting 
the controls, it should be possible to obtain 
adequate volume without excessive distortion, and 
reception will be possible under many varied 
conditions. 

A RECORD PLAYER AUTO -STOP 
(Continued from page 296) 

start the motor and place the pick -up on the 
edge of the record. Most probably the motor 
will stop in the middle of the record. If this 
happens adjust the setting nut (see diagram), 
increasing the distance between the two arms. 
If the motor fails to stop before the pick -up 
reaches the end of the record the distance will 
have to be decreased. The motor should cut 
off at the beginning of the run -off groove. One 
final fault is that the pick -up refuses to turn 
the motor off, and slides back over the record. 
In this case the pivot arm is not acting freely 
and this can be remedied by loosening the pivot 
nut. ' 

If the pivot arm tends to spring back too far 
when the micro switch is actuated it may be 
found necessary to position two bolts or screws 
in the ply sub -panel to limit its travel. 

In conclusion the unit has been found to 
operate well and the only indication that the 
motor has been switched off is a slight click. 
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A NOVEL VOLT /OHM 
METER By W. R. Masefield 

AN UNUSUAL METHOD OF MAKING MEASUREMENTS WHICH 

USES A NEON SAWTOOTH GENERATOR 

ADIFFICULTY frequently met when measur- 
ing anode and screen voltages, or, indeed, 
any high voltage at the end of a large 

value resistor is that the meter draws so much 
current that the voltage across the resistor reduces 
the voltage across the meter, and so gives a 
false reading. An inexpensive way of overcom- 
ing this difficulty, without resorting to a sensitve 

HT 300V 

Strike 

Extinguish t 
Time 

Fig. 2fa).- Output waveform of the sawtooth 
generator. 

meter or a valve -voltmeter, is available to those 
who possess one of those neon testers which gives 
an audio output when connected to a D.C. poten- 
tial between 90 and 300 volts. Such devices are 
available for a modest sum, and usually appear 
in the form of so- called " Radio Pens." 

Sawtooth CJenerator 
The " Radio Pen " is really a sawtooth genera- 

tor. and it is not difficult to make one up, based 
on the circuit given in Fig. 1. VI is a small 
neon indicator lamp, having a striking potential 
in the region of 110 v., and an extinguishing 
potential of about 90 v. When the probe is con- 
nected to a higher D.C. voltage, capacitor Cl 
begins to charge slowly through the high resistor 
R1, until the potential difference across it reaches 
the striking voltage of the neon. Then the capacitor 
discharges rapidly through the low -resistance path of 

Fig. 3.- Circuit for obtaining the reference voltage. 

Probe 
to HT 

Pi 
/OW C2 

00/¡uF 

/M 
F 
Output 

the neon until its PD falls c; 
to the extinguishing volt- VI (See text) 
age. The charge and 
discharge continues at a 
rate depending on the time 
constant of Rl and Cl, 
and on the H.T., as 
shown in Fig. 2(a) and 
(b). 

Values for R1 and Cl can be obtained from 
the equation for charge of a capacitor through a 
resistor: 

Fig. 1. -The circuit o, 

a "Radio Pen." 

Vi-=-V2 
[I -exp (-RC /] 

where Vip is the difference in potential between 
striking and extinguishing voltages; V, is the 
difference between the maximum D.C. voltage to 
be used and the extinguishing voltage; T is the 
period of one tooth in seconds (assuming the dis- 
charge time is very short compared with the 
charge time); C is the value of Cl in Farads and 
R is the value of R1 iñ ohms. 

4H.T. 

200V 

Strike 

Extinguish 

Time 

Fig. 2(b). -A lower value of H.T. voltage alters the 
frequency. 

For a neon, striking at 110 v., extinguishing at 
90 v., and assuming 300 v. to be the maximum, 
1' to be 1/5,000 secs. (i.e., frequency is to be 
5 kc /s), then the time constant CR will be 1 /500' 
secs. It is best to make R1 large, say 10 meg- 
ohms; Cl will then be 200 pF. 

Output 
The output is taken via R2 and C2, these pre- 

senting a high impedance so as not to load the 
generator excessively. 

The frequency- of the audio signal varies from 
about 300 to 5,000 cycles per second as the volt- 
age is raised from the striking voltage up to about 
300 v., and the makers of the pen say that with 
a little practice it is possible to judge the voltage 
by listening to the note. It occurred to me that 
one could be rather more precise and match the 
note heard with that produced across a variable 

1 
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supply whose voltage could be measured by an 
ordinary (inexpensive) meter. The basic circuit is 
simply that shown in Fig. 3. 

Using the Meter 
In use, all one has to do is to put the probe 

of the neon tester to the unknown voltage point 
in the equipment under test, listen to the audio 
note, then to transfer the probe to the test point 
of Fig. 3 and adjust the potentiometer until the 

Fig. 4.- Circuit for resistance measurement. 

same note is heard. The test point is then at 
the same potential as the unknown volliage, and 
the value is read off on the meter. It is not even 
necessary to have a separate supply for the tester; 
the potentiometer can be connected by clip leads 
to the supply of the equipment under test. 

A slight addition to the circuit will enable the 
neon tester to be used for measuring an unknown 

lin known 
P 

Test 
Points 
a C 

Fig. 5.-A composi e circuit for 
and ohms. 

resistor with a reasonable degree of accuracy, 
even in the 10 megohm range. The basic circuit 
is shown in Fig. 4. The unknown resistor is 
connected across the terminals and the neon probe 
applied to point B. A note is heard, the pitch 
depending on the potential at B. The neon 
probe is then transferred to point A and the vari- 
able resistor is adjusted until the same note is 
heard. Point A is now at the same potential as 
B and therefore the value of the variable resistor 
must be the same as the value of the unknown 
resistor. Obviously, a calibrated resistor is 
required. This may be achieved by reference to 
borrowed equipment, or, more independently, by 
connecting several different but known resistors 

measuring volts 
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across the terminals, adjusting the variable resis- 
tor for the same audio note and marking the posi- 
tions on a dial attached to the variable resistor 
spindle. 

Range 
The range is easily extended, say, to 1 Mt2, by 

substituting a 1 Mtl resistor from point B to 
negative, and multiplying the variable resistor 
readings by 10. Or to 10 MU by a 10 MU resistor 

'and multiplying by 100. 
Fig. 5 shows a composite circuit on these lines, 

allowing voltages or resistors to be measured. 
The changeover switch chooses the facility, and 
two test points (A and C) provide for two ranges 
of resistance measurement. 

SERVICING RADIO RECEIVERS 
(Continued from page 295) 

when the internal plate aerial is utilised on V.H.F. 
This can be remedied by connecting a lead from 
pin 6 of V2 to chassis at a point immediately 
below the tag. Attention should also be directed 
to the white lead from TC3 section of the tuning 
gang. ensuring that it is kept as far as possible 
away from the gang tags. The yellow H.T. lead 
to VI, pin I should also be routed so that it is 
in close proximity to the chassis, while the lead 
from C8 (47 pF) to pin 2 of V2 should be cut 
as short as is possible. 

Distortion 
Excessive distortion should lead to a check 

of C46 insulation, especially if the distortion is 
present on all services. R28 going high in value 
is another cause of the trouble, as also is low 
emission of V5 and /or V6. Low H.T. voltage, 
owing to low emission of V7, will also result 
in distortion at high volume, but will also be 
evidenced as a reduction in sensitivity. 

Distortion on F.M. only may well be caused 
by failure of one of the GEX34 ratio detector 
diodes, and this possible cause should be sus- 
pected if the F.M. section appears not to tune 
cleanly between two points either side of the 
station. 

Multipath distortion is another factor which 
is not always given due consideration. This is 
the result of the F.M. aerial picking up several 
signals, the direct signal and additional signals, 
slightly displaced in time from the direct signal, 
as the result of reflections. This effect gives rise 
to ghosting on TV and distortion on F.M. 

Remedy 
When this trouble is serious, the only real 

remedy lies in adjusting the orientation of the 
aerial to give the smallest pick -up of the 
unwanted reflected signals. When present with 
the internal plate aerial, moving the receiver 
to different positions may assist, but in most 
cases a directional outside aerial is necessary. 

Figs. 2 and 3 on page 136 of the April issue 
show the upper and underside views of the 
chassis of Model 5645. 
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`...target angels four zero' 

AIR DEFENCE OPERATORS. These 
are the men who help direct 
our defending fighters on to an 
'enemy' aircraft. Here, in the 
Master Radar Station, they are 
judging co Tse, height and speed 
of the inc3ming 'target'. 

RAF 
Just the job for a full life 

One thing about the R.A.F., whether your job is techni- 
cal or non -technical, it's as important as the next 
man's. You're not only doing a job you like with people 
you like, but you're an expert at it. You enjoy a 
standard of living that an expert deserves. Not only 
good pay, good conditions and security -but a full life. 
Being married, for instance, needn't stop you from 
travelling the world free -with your family! 

For free booklets about R.A.F. careers, send this coupon 
today, to: Central Recruiting Office (PW 8), Victory House. 
Kingsway, London, WC2. There are vacancies now in the 
following jobs; tick those which interest you. 

Wireless Mechanic E Electrical Mechanic Progress Clerk 
R.A.F. Police Cook E Air Defence Operator Radar 
Mechanic Teleprinter Operator R.A.F. Regiment 
Nursing Attendant Wireless Operator Typist 

NAME 

ADDRESS 

R.A.F. NURSING ATTENDANT. From the 
Far East to England in 18 hours is 
fast going. But, for Nursing Atten- 
dants of the R.A.F.'s Aero- medical 
Service, flights like these in an 
R.A.F. Comet are all in the 
day's work. 

R.A.F. POLICE. A friendly enough pair 
now -but a deadly combination on 
night patrol round a missile site. With 
all the top -secret equipment to guard 
today, tough security measures are 
essential. 
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ENSURE SUCCESS WITH R.C.S. 
Explore the world 
on short-wave radio BUILD THIS AMAZING RADIO 

(10 -100 m) 

FOR !gm 
POWERFUL ! PERSONAL ! PORTABLE ! 

ONLY * Sturdy metal case. 

Construction price includes valve 
and one coil covering 40.100 m. 

Can be converted to 2v. or 3v. 
Receives speech and music 
clearly from all over the world. 

Send 2/- for diagram and price 
list. 

The ideal low -cost 
transistor pocket 
radio for the 30! beginner. 
Send 2/- for data and 
list of components. 

TRANSISTOR POCKET RADIO 
Two -stage circuit using variloopstick coil. 

Ideal for the beginner. 

Can be built in 30 minutes. 

Works for months off 7d. battery. 

Fits into palm of your hand. 

ONLY 
CRYSTAL RECEIVER 

Covers M/W Band 

All components O/6 including case 
for 

Ideal for the Beginner. 

* No holes to drill. 

* Detachable rod aerial. 

* All batteries self 
contained. 

* Can be built in I 

hour. 

* Covers medium 
waves. 

* Loud clear tone. 

* Selective tuning. 

* All parts are sold 
separately. 

This delightful set is 
designed to give you 
a completely per- 
sonal portable radio. 
Bronze -finished case. Ideal for the beach, the bedroom. 
the office -in fact, anywhere. 

Send 2/- for wiring diagram and component price list. 

/ 
ONLY 
FOR 35 

Trade Ee g fies R.C.S. PRODUCTS (RADIO ) LTD. 11, OLIVER RD., LONDON, E.17. Maiill,Ordsr 

THE LINEAR `DIATONIC' 
A 10 -WATT HIGH FIDELITY 

A special feature is the compactness of 
the unit. Full advantage has been taken 
of latest component miniaturisation de- 
velopments to produce a 10 -watt Hi-Fi 
push -pull amplifier incorporating tone 
control pre- amplifier stages within the 
measurements of 9 x 7 x 61 ins. 
In addition two high impedance input 
sockets are provided for microphone and 
gram, etc. Each input has its associated 
vol. control, five B.V.A. valves are em- 
ployed ECC83, ECC83, EL84, EL84, 
EZ81. H.T. and L.T. power supply 
point is included for a radio tuner. 

L45 MINIATURE 4 -5 -WATT 
QUALITY AMPLIFIER 

Size only 6 x 5 x 5lin, high. 12 d.b. 
Negative Feedback, Sensitivity 30 m.v. 
for full output. 3 Mullard valves, 
ECC83 Twin Triode, EL84 Power 
Output, EZ90 Rectifier. Separate 
Bass and Treble Controls. Mains 
switch incorporated in control. For 
200 -250 v. 50 c.p.s. A.C. Mains. An 
ideal unit for use with Gram. or ' Mike.' 
Output matching for 2 -3 ohm speakers. 

Retail Price £5 -I9-6 
Also available : LG3 3 -watt Gram. 
Amplifier, 55/9. LT /45 Complete Tape 
Amplifier, 12 gras. " Conchord " 30- 
watt Amplifier, 15 gas. LIO 10 -watt 
Amplifier with separate pre-amp, 15 gras. 
L3/3 Stereo Amplifier 3+ 3 watt, 7 gns. 
L5/5 Stereo Amplifier 5+5 watt, II gns. 

LINEAR 

ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 
FREQUENCY RESPONSE 

+2 d.b., 30- 20.000 c.p.s. 
MAXIMUM POWER 

OUTPUT 
In excess of 14 watts. 

RATED OUTPUT 10 
WATTS. 

SENSITIVITY 
Volume (11 22 millivolts 
for rated output. 
Volume (2) 220 milli- 
volts for rated output. 

TREBLE LIFT CONTROL 
Continuously variable -- 
6 d.b. to - 13 d.b. at 
12,000 c.p.s. 

BASS CONTROL 
Continuously variable -1- 
13 d.b. to -18 d.b. at 
15 c.p.s. 

HUM LEVEL 
Referred to maximum out- 
put and including integral 
pre -amp -60 d.b. 

HARMONIC DISTOR- 
TION 
0.19% measured at 6 
watts. 

NEGATIVE FEEDBACK 
Total 32 d.b. including 
24 d.b. in main loop. 

ELECTRON WORKS, ARMLEY, 
LEEDS. 

Weight 121- lbs. Power consumption 90 watts. 
For 200 -230 -250 v. 50 c.p.s. A.C. mains. 
Outputs for 3- and 15-ohm speakers. 
Chassis finish stoved Blue -Grey hammer. 
HIGHEST QUALITY ! Retail price 
MAXIMUM RELIABILITY ! 

AT A PRICE YOU CAN 12 GNS. AFFORD. Available through 
your local dealer, leading mail order firms, 
or direct from us. Send S.A.E. for descriptive 
literature. 

TRADE ENQUIRIES to 

PRODUCTS LTD. 
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ásx Vedi'e 
CarA o 

THE alignment is simple and straightforward. 
The I.F.T.'s are not touched until the set 

is assembled and switched to M.W. when 
adjustment of the oscillator trimmer and padder 
should bring in the more powerful stations. Only 
then should the I.F.T.s be peaked, commencing 
with No. 2 I.F.T. If No. I I.F.T. has a flying grid 
lead. it should be removed from the can and the 
grid lead cut -off close to the base, leaving all 
connections to come from the bottom of the can. 
(This is done before fitting it to the chassis.) 
Once the medium wave has been satisfactorily 
aligned, the set can be switched to long wave 
and peaked on the BBC Light Programme. Final 
aerial peaking is done at about 300 metres with 
the sea in the car. 

The Power Pack 
The power supply was constructed from com- 

ponents available on the general market, adver- 

4 ferri 250V 
Krf2 240v 

R3 R2 

TC7 

260V 

C6 

No, 3.-- ALIGNMENT AND THE CONSTRUCTION 

OF THE POWER PACK 

By T. Murphy 

(Continued from page 122 of the April issue) 

TA 
------ fibeno'sr 

Vibrator 

6 

Transformer I OZ4 I 

Rectifier I 

I 

_I-Sub_chossis+osirionl r---- -------Lt L2 

; AQ* o `-Y- 
f 

i 
I 

A, I 1/ 
Fig. 14. -The chassis of the power pack. 

tised freely in PRACTICAL WIRELESS. The 
main object was to keep the physical size as small 
as possible, consistent with good smoothing, H.T. 
and L.T. 

The case is made up of 22 s.w.g. tinned steel. 
vi Required are: one piece 8in. X 6in. (base- chassis), 
0Z4 one piece 12in. X 5,in. (top and sides), one piece 

-I I" J 

.90.90.9QQ640.91090 J 

Y 

C2 CIT 

T- 
Fig. 13.- Circuit of the 

To Battery 

vibrator power pack. 

POWER -PACK COMPONENTS LIST 
12 v. to 270 v. vibrator transformer 
12 v. non -sync vibrator : Mallory G629C 
Vibrator base and spring retainer 
Octal base for OZ4 or OZ4A 
5 -pin socket, type M.5 

Condensers : 

C1 -1 pF 150 v.w., electrolytic 
C2-4 pF 150 v.w., electrolytic 
C3-4 pF 150 v.w., electrolytic 
C4-100 pF 12 v.w., electrolytic (T .0 .C. o r 
C5 -.005 pF 800 v. A.C. working similar midget 
C6-4 pF 350 v. D.C. working type) 
C7-8 pF 350 v. D.C. working 
C8-8 pF 350 v. D.C. working 

Resistors : 

81-680 n 1 watt. 
R2 -220 S? 5 watts. 
R3 -1 K n 2 watts. 

Smoothing Chokes : 

LI -Air cored L.T. choke 
L2 -Air cored L.T choke 
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81in. X 2.' -in. (sub -chassis), and 
two pieces Tin. X 2 }in. (back 
and front). 

First, the Bin. X 6in. piece is 
bent up fin. all around giving 
a finished size of Tin. X 5in. 
This forms the base- chassis. 
Next the 8 }in. X 2 }in. is bent 
as shown and bolted (using 
4 B.A. nuts and bolts) t_o the 
base -chassis at 90 deg. Next, 
the four points marked " A 
are drilled out }in., then four 
bolts ;in. X Ifin. B.S.F. are 
fitted. They are bolted tightly 
to the chassis with heads inside 
the upturned edges and the 
nuts locked with another nut. 
These four bolts now become 

6% 

B bends 

V - 1--- 

4. 2y- 

Power 
socket 

i / 
+ 

n------(- 

Fig. 15. Measurements of the top and sides. 

i 
e 

i' 

then drill the inner wall of the 
upright sub -chassis with B7G 

+ size. Fit the 5 pin, MS socket. 

2% 

Fig. 16. -The sub -chassis measurements. 

the anchorage to which any shape or size of 
fixing bracket may be clamped by a further nut 
at almost any angle. 

Leave these bolts in position and proceed to 
drill the sub -chassis, for the vibrator base, rectifier 
base and grommets. 

The vibrator and rectifier are mounted parallel 
to the base- chassis, with the transformer between 
them. The three electrolytics (H.T. smoothing) 
are mounted on the base -chassis underneath the 
OZ4. their positive connections coming through 
the upright sub -chassis wall, well sleeved and 
grommeted. The two L.T. smoothing chokes. 
capacitors and H.T. resistors, etc., are all mounted 
behind the upright sub -chassis. 

The top and sides of the case are all bent from 
one piece, 12in. X 5f in., giving two 21in. side 
walls plus Tin. cover, with }in. lips to which the 
back and front may be secured. 

The top and sides cover is slid over the base 
chassis and fixed with four 6 B.A. size, P.K. self 
tapping screws. Having fixed this in position. 
drill at point " P " in Fig. 3. straight through the 
outer and inner walls. Next remove the outer 
cover and drill out the point " P" to B9A size; 

7r 
Cut -out for grommet to o / %ow 

lead from battery to L/ 
(in Back only) 

i 

Front and 8ock,2 -oft required 

ous 

Next replace the outer cover 
with the P.K. screws, add two 
more centrally, then fit -back 
and front covers squarel. also 
with P.K. screws. It now 
remains to ventilate the case; 
this is done by boring four 
rows of in. holes at lin. 
intervals along the top and 
front side. This power unit 
remains remarkably cool even 
after several hours of continu- 

running. The inside may now be finished 
(Continued on page .3I0) 

(Below) -A view of the 
receiver, which shows 

. the tuning drive. 

Fig. l7.- (Left) The front 
and back of the case of the 

power pack. 
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Shipping Band Four-Valver 

FINAL DETAILS OF THE BATTERY -MAINS RECEIVER DESCRIBED IN THE TWO 

PREVIOUS ISSUES By R. Morgan 

(Concluded from page 206 of the May issue) 

Mains Operation 
WHEN using the receiver on mains supplies. 

the following important points should be 
noted. 

The mains transformer should be adjusted to 
the correct voltage. When provision for the exact 
mains voltage is not available it is usual to 
employ the tapping on the transformer of next 
higher value: for example, the 230 v. tapping for 
220 v. mains. 

With the receiver plugged in, and the pack con- 
- nected to the mains and switched on, 6.3 v. A.C. 

should be read at the valve heaters at once. Some 
half minute or so must elapse before the H.T. 
voltage rises to a stable figure, however, and the 
valve heaters should then have visibly reached 
operat ng temperature, and local stations should 
be heard. as explained in the alignment 
instructions. 

Accumulator Operation 
A circuit suitable for a rotary convertor is 

shown in Fig. 7, and this may be employed 
with input voltages other than those given. It 
is, of course, necessary to use a convertor 
intended for the required battery voltage, as it 
will be satisfactory with this only. ' The K.T. 
output needs to be about 70 mA at some 200 v. 
to 250 v. This can be provided by a relatively 
small unit. A very large convertor, with 
unnecessarily high output, should not be used, 
otherwise the load imposed on the accumulator 
will be heavy. 

The Rotary Convertor 
The rotary convertor used here provides a 

reduced L.T. voltage for the valve heaters. This 

Rotary 
Converter 

Fig. 7.- Circuit of the 24 -volt power pack. 

is useful with a fairly high accumulator voltage 
but is not justified with a 12 v. supply. With 
the latter. the heaters may be used in pairs in 
series -parallel, as explained. Alternatively, for 
interchangeable operation with a 6.3 v. trans- 
former, a dropping resistor may be included in 
one heater lead, as described. ' 

In Fig. 7, .5 pF paper condensers are wired in 
parallel with each pair of brushes, to reduce 
interference and sparking. The value of these 
condensers is in no way critical. This also 
applies to the 16 pF condenser fitted for H.T. 
smoothing. Should an even more silent back- 

Front view of the receiver. 

ground be required, a choke and further con- 
denser can be added, exactly as for the A.C. power 
pack. 

Details of the Wiring 
Wiring is shown in Fig. 8, and it will be 

appreciated that a rotary convertor delivering H.T. 
only will have two pairs of brushes instead 
of three pairs. The position of these brushes 
also depends supon the particular rotary fitted, and 
markings should be followed. Note,that on most 
rotary convertors there is an arrow or other 
marking to indicate the correct directiorí of rota- 
tion of the armature. 

It is important that the correct polarity be 
employed in wiring input and H.T. output circuit 
brushes, or the 16 pF condenser will be damaged, 
and possibly the convertor. Any trouble from 
this cause may be avoided by connecting a meter 
to the H.T. output circcit and switching the 
rotary off immediately if polarity is incorrect. 

When comparing i ig. 8 With the wiring plan 
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of the A.C. pack, it should 
be observed that the latter 
(Fig. 6) shows the underside 
of the chassis. With the 
chassis in its usual position, 
negative, heater and H.T. 
positive sockets come in the 
same relative positions as 
those in Fig. 8. 

Protective Case 
The converter will require 

a case, both to reduce noise 
- and to protect it. This can 

be made from stout plywood. 
A lining of thick felt or 
similar material will be 
found to diminish the sound 
made by the unit when 
running. The box should be entirely enclosed. 
and - direct conduction between baseboard and case 
will be much reduced if the unit rests upon a 
thickness of felt or rubber. 

It is also helpful to keep the convertor away 
from the receiver, possibly locating it near the 
accumulator supply, with a long three -core cable 
to carry H.T. and heater current. The brushes 

PRACTICAL WIRELESS June, 1959 

A rear view of the finished receiver. 

ánd commutators should also be clean. and free 
from oil, etc.. which may cause . sparking, or 
noisy running. If long periods of continuous 
running are expected, some ventilation holes will 
be necessary in the containing case. Some con- 
vertors have a small fan, to help maintain air 
circulation. 

Other Methods of Supply 
A vibrator unit can provide a satisfactory H.T. 

supply, and is especially economical with a 6 v. 
accumulator, as rotary convertors are intended 
for higher voltages. As mentioned, the unit 
must provide 200 -250 v. at 70 mA, and this is 
similar to the requirements of many car radio 
receivers. Heater current is drawn directly 
from the accumulator. 

Though a convertor may be used with 12 v., 
a vibrator unit would be more economical. The 
saving in current would be worth while with small 
accumulators, and in circumstances where a 
generator is not present to maintain the accumula- 
tors in good condition. 

Typical power units available as surplus include 

HT- LT- 

8.- Wiring diagram of the 24 -roh power pack. 

the Type 457, with 24 v. input and 250 v. 65 mA 
and 6.5 v. 2.5 A outputs. The power unit Type 
743 will provide 250 v. at 50 mA, with 6 v. input. 
The output valve bias resistor may be increased 
to 330 ohms, for 65 mA supply or to 600 ohms, 
for 50 mA supply, to avoid overloading the power 
pack. Rotaries .for 12 v. are available from 
numerous suppliers. 

A SIX VALVE CAR RADIO 
(Continued from page 308) 

with matt black paint and the outside with black 
crackle. 

Wiring 
Wiring up of the components may now com- 

mence and there are no pitfalls, provided that. 
the L.T. electrolytics are of the insulated type 
and that they are wired with the correct polarity 
for the car in which the power pack will be used. 

In the circuit diagram, C4 is shown as a paper 
capacitor. This has since been changed to 100 µF 
12 V.W. in order to obtain extra smoothing on 
long waves. 

Should the constructor be troubled with vibra- 
tor noise, a pair of headphones will soon track 
it down, via a capacitor. of course. A low 
pitched weak buzz is permissible on the heater 
chain. The same test applies to the H.T. 

A Warning 
A final word of warning. Do not run the OZ4 

without a load, should you wish to construct the 
power pack first. Having completed wiring, 
checked for shorts, etc.. connect a 250 v. 15 watt 
lamp to H.T.1 before switching on. 

JOIN THE PRACTICAL GROUP 

PRACTICAL TELEVISION ... ... 13 
PRACTICAL HOUSEHOLDER ... ... 13 
PRACTICAL MECHANICS 13 
PRACTICAL MOTORIST & MOTOR 

CYCLIST ... I3 
They are oll published monthly 
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THE STEREO SEVEN 
INFORMATION ON OPERATING THE UNIT 

AND THE FINAL CONSTRUCTIONAL DETAILS 

By J. B. Willmott, A.I.P.R.E. 

(Continued from page 225 of the May issue) 

CONNECT an aerial (and earth if provided) 
to the aerial and earth sockets, and 
endeavour to tune in the local medium - 

wave BBC station. utilising the gain control 
VR1. Make sure that the amplifier is switched 
to " radio." and that the volume control is turned 
" up " sufficiently. Roughly adjust the trimmers 
on top of the two -gang tuning condenser, 
then tune to a station at the low wavelength 
end of the medium -waveband (Radio Luxem- 
bourg for example), and now accurately adjust 
the trimmers for maximum volume. Check 
that stations are now received at correct settings 
of the dial, and switch over to the long wave- 
band. The coils are so designed that no further 
adjustment should be necessary to obtain good 
results (e.g., from the BBC Light Programme on 
1,500 m.). 

With the receiver tuned to a reliable signal 
from the local station, the two amplifier channels 
can now be roughly balanced for equality of 
output. Place the speakers 8 to 12ft. apart and 
when volume levels are correctly set, using VR2 
and VR3, the sound should appear to come from 
mid -way between them. If this effect cannot be 
obtained, it is because the speakers are out of 
phase. To correct this, switch off and reverse 
the connections to one of the 
speakers when no further 
difficulties should be experi- 
enced. It is a good plan to 
mark the speaker plugs and 
sockets in some way (e.g., by 
the use of red and black plugs 
and suitably marked sockets) to 

Fig. 12 (Above). -Using a three - 
way tag -'strip for the detector fitter 

circuits. 
Fig. 13 ( Right). -A suggested layout 

of the control panel. 

Underchassis view. 

ensure that, if disconnected at any time, they 
can be reconnected in phase without difficulty. 

Operation on " Gram " 
Turn the switch to " Gram," and for a first 

trial, use an ordinary L.P. . record, when once again 
the sound should appear to emanate from a point 

(Concluded on page 318) 

to" 

/2" 

2- 

Volume Pad/0 Gram. Treb/e Bass 
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Rear view of the receiver. 

MINIATURE receivers are popular, but when 
extremely small in size it is only possible to 
accommodate special midget components 

which may not always be readily obtainable. There 
is the added difficulty that wiring can become rather 
awkward owing to the lack of space. In the receiver 

_described here, no special midget parts are used, but 
dimensions have been kept down so that the complete 
set, without cabinet, is only 5 }in. x 4 in. x tin. 

Miniature Components 
If some small parts, such as a midget mains or 

output transformer, are available, the size of the 
receiver can be reduced to suit. A reduction in size 
will also be possible if a smaller speaker unit is fitted. 
That specified has a 3in. diameter cone, thereby 
allowing better results than can be expected from an 
extremely small unit. 

When other components are to be used, a check 
for dimensions should be made by arranging them in 
accordance with the layout shown. Overall dimen- 
sions can then be measured, and about Iin. added 
each way for clearance. As the speaker and trans- 

June, 1959 

A Miniatut 
A MEDIUM -WAVE 2- VALVER USING 

By F. 

formers occupy so much space, 
a smaller set can easily be made 
if required, with the same cir- 
cuit. However, the set is already 
so small that any further 
reduction is scarcely worth 
while in a mains receiver. As 
the total weight of the set is 

only very slightly over 2 lb. it 
can readily be taken anywhere, 
for use where current is avail- 
able. 

Circuit and Components 
The circuit is shown in Fig. I, 

and is a detector- output com- 
bination, with valve rectifier. 
When regeneration is applied, 
as is so here, a pentode detector 
of this kind can be highly 
sensitive. Only a short length 
of thin insulated flex need be 
used as a throw -out aerial, as a 

result. To save space, a 

Aerial 

IOOpF 

Aerial 
coupling 
coil 

I 

4 

l%4 For 
500E 

4' - 
RBanc 

up 
N a 

dio. far 4 dio t 
6X4 2 ECF@ 

c 1 
Fig. 2. -Meal c /ras.G 

This view shows the compact ma, of the receiver. Fig. I. 
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Mains Set 
RECTIFIER AND A TRIODE -PENTODE 

Rayer 

triode- pentode is used, and the ECF80 gives a high 
degree of amplification. The triode section gives a 

similar output to that obtained from all -dry battery 
receiver output 'valves, and this gives good volume 
with a speaker of the kind fitted in battery portables. 

Hum is not noticeable with a 5 k resistor instead of 
a smoothing choke_ and this avoids the need for one 
rather bulky component. It is necessary to use the 
small type of electrolytic condenser in bias and 
smoothing positions. Separate smoothing condensers 
can be accommodated if required, one in the position 
shown, and the other between mains transformer 
and speaker. 
Heater Current 

The valves consume 1.03 A. and a I A transformer 
can easily withstand this very slight overload. Alter- 
natively, a II A transformer may be employed, if a 

dial or indicator bulb is to be added later, and that 
shown is of such a rating. 

A small 50 k potentiometer must also be used 
and it may have an integral on /off switch, if this is 
preferred to the lead- through switch outside the 
receiver. It is also worth noting that a 250 v., 25 mA 
or similar metal rectifier can be substituted for the 

non 

O 

X 

+ 5Kf) 

TF &,7. 

L.S. 

Output 
Transformer 

\ 2 
ECFBO 

2S,uF 

X 

6X4 

tri On /Off 
Switch 

63v 

Heater 
Transformer 

/5Kn 

200 
250V 

A.C. 

'cuit of the receiver. 

313 

_.,_.,_.,_,,11-11,XE 

Front view of the receiver. 

6X4, in which case a 6.3 v. i -amp heater transformer 
will suffice. 

Coil Cathode Tap 
A tapping is most easily provided by adding some 

extra turns, as in Fig. 4. With the values specified, 
five turns will be satisfactory, but they must be wound 
in the correct direction. If the coil is examined, the 
outer end of the original winding can be seen. A 
short piece of 36 s.w.g. or similar wire is then 
soldered to this tag, as in Fig. 4, and the five extra 
turns are put on so that they form a continuation 
of the original winding, as indicated. This tag, for- 
merly for earth connection, then becomes the cathode 
tap, while the end of the five turn winding is taken 
to he moving plates of the tuning condenser, and 
chassis. 

Touches of wax will hold the extra turns secure. If 
no regeneration is obtained when the set is tested, 
these extra turns are probably wound in the wrong 
direction. No change is made to the aerial coupling 

,ono +her view o¡ the rear .chowint the compact layout. 

01111....,11,11 /111M. IIM.,.....711INM,...,11411, 11...._.,_.,_.,_.,._,I1. NM. ,=0.. 1.111..111111 11,1111.11x 
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/ é For 
500pF 

4 4 

T-Ekor 
/`* SOKO pot. 

Cut -out 

Sá 

Fig. 3. Panel dimensions. 

winding, one tag being taken to chassis, and the other 
to the 100 pF aerial condenser. The "grid" tag of 
the coil is soldered to the fixed plates of the tuning 
condenser. 

Panel and Chassis 
Panel dimensions are shown in Fig. 2, but these can 

be modified as already explained, if necessary. Very 
thin wood is best avoided or difficulty will arise in 
screwing the speaker and transformers in place. A 
small piece of silk may be glued over the speaker 
cut -out before mounting the speaker. 

The chassis is shown in Fig. 2, and 
aluminium, with clearance holes 
for the 6X4 and ECF80 holder. A 
little height is saved by bolting the 
6X4 holder below the chassis, 
but the ECF80 holder is on 
top of the chassis, to leave á little 
extra space for components near the 
potentiometer. 

The flange is bent at right- angles, 
and clamped to the panel by means 
of the 500 pF tuning condenser. 
This avoids hand capacity effects by 
providing screening between the 
user's hand, and coil and associated 
parts, including the tuning condenser. 

A single tag is bolted to the 
chassis, and forms the " M.C." 
connection in Fig. 5. A further tag 
is placed under one screw holding 
the output transformer, and simi- 
larly used as an earth return. It is, 
however, necessary ' to leave this 
transformer off until other wiring 
has been completed. 

Layoitt of Components 
The positions of the large com- 

ponents are shown in Fig. 5. The 
chassis, 6X4, and mains transformer 
overlap the speaker. When wiring 
the transformers correct connections 
are essential. The mains transformer 

is cut from 
Speaker 

l® 

Chassis 

COMPONENTS LIST 
6.3 v, 11 A transformer for required mains voltage. 
Small 2/3 ohm output transformer. 
Elac speaker. Small 50 k potentiometer. Two 
knobs. Fixed condensers : two 100 pF, 1,000 pF, 
two 0.01 pF, 0.1 pF, 25 pF, 25 y, small tubular, 
and 16 of plus 8 pF,,350 y, or similar small tubular. 
Resistors : 100 ohm, 1 w, 1.5 k, I w, 5 k, i! w, 
two 220 k, 7l w, two 1 MD w. 
6X4 and B7G holder. ECF80 and B9A holder. 
500 pF variable condenser. Medium wave aerial 
coil. 
Lead- through switch. 

primary goes to mains, via the switch. The 6.3 v. 
secondary is wired to the valveholder heater tags 
With the output transformer, the primary goes 
to triode anode and 16 ,uF condenser. The secondary 
is connected to the speaker. Some makers place tags 
or leads in different positions, and this must not be 

Cteriol oupling 
Sturns 36S.WC,. 

y 
r j, 

11 II 

SOOpF fixed plates 

Inner end of 
original coil 

Outer end of 
original coil 

Cathóde 
SOOpF moving Original 

plates coil 

Fig. 4.- Tuning coil modification. 

overlooked. The negative tag of the 8 -plus 16 pF 
condenser is soldered to a brass bracket which is in 
turn secured by one of the screws holding the speaker. 

A general idea of the positions of the various parts 
Chassis Flange 

Lead through 
Switch 
Fig. 5. -Back view showing component layout. 
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-can be gained from Fig. 5, and all 
connections are shown in Fig. 6. 
When following the latter, it should 

I be realised that only the approximate 
location of components is indicated, 

t and that the valveholders will be 
fitted to the chassis. 

Wiring 
In view of the limited space, thin 

insulated flex may be used for wiring 
up, so that leads can be moved aside 
without coming adrift or breaking. 
The potentiometer should be wired 
up first, followed by those valve - 
holder tags which lie near the panel. 
The other small condensers and 
resistors can then be added as the 
more accessible tags on the valve - 
holders are dealt with. All joints 
should be well made, without excess 
solder, and insulation should not be 
removed farther from leads than is 
necessary. 

A twisted pair of leads can be used 
for heaters, and also for speaker 
connections. Care is necessary to 
position joints so that no short 
circuits can arise. As mentioned, 
the output transformer is screwed in 
place only when the potentiometer To Mains 

and other wiring has been completed. 
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-- IOOpF 

Aff2 

Chassis 

6X4 
ECF8O 

Mains 
Transformer 

Chassis 
connection 

To Mains via Switch 
Fie. 6 (Above).- Complete wiring diagram. 

The 50 k potentiometer acts as volume control, 
but regeneration should not be so far advanced that 
oscillation commences. The setting of this control 
considerably influences sensitivity. 

Another view which will assist in wiring the receiver. 

Aerial 
For the aerial, some 6ft. to 10ft. or so of thin flex 

is soldered to the 100 pF condenser. The latter should 
not be omitted, as it is necessary to keep mains 
voltages cut of the aerial. If a very short aerial is 
used, or other circumstances cause poor signal 
strength, the 100 pF condenser can with advantage 
be taken to the fixed plates of the tuning condenser, 
instead of to the aerial coupling winding tag on the 
coil. 

oi 
NF 

220K11 

50Kí1 
Volume 
Control 
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No. 5 -PROCESSING THE COMPLETE CIRCUIT 

THE printed circuit board. the development 
of which was seen in previous articles, 
must now be cut to size, the holes drilled 

or pierced. the components mounted, and all the 
connections soldered. It is here that the manu- 
facturer achieves his savings in cost, by the use 
of equipment far beyond the reach of any 
amateur. For prototype work, however, he 
proceeds exactly as does the amateur. Let us first, 

TS 
By W. G. F. Roberts 

are otherwise occupied, a saving over drilling by 
sight location is obtained by use of a drill jig 
where quantities of 100 or so are involved. To . 

save the costly business of marking out, the 
negative of the circuit is used to print a positive 
image on the actual surface of the drill jig. The 
toolmaker then drills it by sight from this image. 

Mounting Components 
Next, the boards are taken to a machine which 

inserts the components. The machine cuts com- 
ponent leads to the correct length, bends them at 
right angles, pushes these through the board, and 
bends the leads over along the line of the copper 
conductors. In Fig. 20, an engineer is seen using 
a single head machine, which is used for small 
quantity production, but Fig. 21 shows a complete 
multiple assembly line as used by radio manu- 
facturers. 

All components having been mounted, the 
circuit is then soldered. This is 'done by fluxing 
the board, and applying it to the clean surface 
of molten solder. Fig. 22 shows one type of 
machine. Other machines work on the conveyor 
principle, and some use a wave of solder to 
ensure the absence of dross on the soldering 
surface. Fig. 23 shows such a machine. 

Procedure 
The amateur, of course, proceeds in a very 

different manner. First, the panel must be drilled 

Fig. 20 (Above). -Single head com- 
ponent insertion machine. 

Fig. 21 (Right). Multiple 
machine. 

therefore. take a brief look at 
manufacturing methods. 

Connection Holes 
The circuit is blanked out to 

size and the holes pierced by 
standard press tools. The 
standard connection hole of 
0.051in. diameter can easily be 
punched in 1 / 16in. material. All 
details of the circuit must be 
settled before the tools are made, 
as the complete press tool will 
cost about £500 to make, and, 
once hardened, it can only be modified with 
great difficulty. For intermediate quantities, 
tooling is saved, at the expense of time, by 
punching the holes one at a time, locating by 
a pantograph action to a master. The circuit 
may also be processed according to informa- 
tion punched on a paper tape. In this case, 
the machine is set running, and' punches a 
complete set of holes without further atten- 
tion. To punch a different pattern, it is only 
necessary to change the tape. 

Where these machines do not exist, or 

head 

Fig. 22.- Forced 
selective dip 
soldering 

machine. 
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and cut. Cutting is best done with a fine -tooth 
hacksaw. If the circuit has a line of copper 
round the edge solely as a boundary marker, as 
distinct from a common earth. all copper must be 
removed from the edge, otherwise inductive pick- 
up may occur. To drill the panel, it is essential 
to avoid tearing the copper. This can be done 
by grinding a 1 /64in. flat on the cutting edges of 
the drill. The highest available drill speed should 
be chosen. but the ordinary hand drill will do 
quite well. Relieving the cutting edge as suggested 
not only avoids tearing the copper. but stops the 
drill chattering in the hole. In Fig. 24, we see 

WIRELESS 317 

towel, or blotting paper. After this, the copper 
must not be touched with the fingers where it is 
to be soldered. 

In the meantime, the components will have 
been prepared. Resistors, etc., will have their 
leads cut to length and bent ready for insertion. 
All connections must be clean, of course. The 
components are then mounted. Wire leads are 

Fig.23. Solder 
w a ye machine. 

the amplifier printed circuit, as discussed through 
this series, so processed. 

Cleaning 
Next, the printed circuit must be cleaned. A 

dip in 3 per cent. nitric acid or a special cleaner 
is a commercial method. but often the circuit 
has been treated after removal of resist with a 
flux varnish, or a millionth of an inch of gold has 
been deposited chemically to avoid further clean- 
ing The amateur. however, can retire to the 
kitchen, find a clean scrubbing brush and a clean- 
ing powder and scrub the circuit clean. The 
circuit is then washed under the tap and dried 
naturally. assisted as necessary by a clean 

Fib ..24.- ,Amplifier circuit and and drilled. 

Fig. 25. Right and wrong way of mounting 
components. 

bent over along the line of the printed circuit 
" wires." As an example, Fig. 25 shows the 
right and wrong way of mounting a resistor. 
The connections can be soldered as each com- 
ponent is inserted (this is necessary where the 
component might . otherwise fall out). Other- 
wise, the joints can be made in one operation. 
It is necessary to heat -shunt the leads of transistors 
and diodes by any of the usual methods. 

Soldering 
Careful soldering is important. Ordinary 

resin -cored solder, 60/40 alloy. can be used, and 
the correct method is to apply the solder between 
the iron and the work. The iron must have a 

clean. well -tinned bit, free from pitting. Those 
skilled in soldering can make a joint with any 
iron. but it must be remembered that the average 
small iron, left lying hot, has a bit temperature 
of 450 deg. C. The printed circuit has little 
heat capacity, and, if such an iron is laid on the 
copper foil, the bond may be destroyed causing 
the copper to lift. As it is only l# thousandths of 
an inch thick, the copper may even be dissolved. 
Therefore. keep the solder between the iron and 
the work. and remove the iron as soon as the 

Fig. 26.- Components on amplifier circuit. 
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solder is properly melted. It should not take 
more than about four seconds to solder each joint. 
It is as well. when soldering a printed circuit for 
the first time. to try a joint or two on earth 

Fig. 27.- Soldered side of 

areas or on 
shaping the 

Servicing 
The circuit is now complete. Figs. 26 and 27 

show both sides of the selected transistor 

the pieces which 
circuit. 

amplifier circuit. 

were cut off when 

WIRELESS June, 1959 

amplifier. Two big questions will probably 
remain in the reader's mind, how can the wiring 
be altered and how can a component 
replaced ? 

If a component has to be put in anothrr 
position, fresh holes are drilled and, if available, 
the _component's leads used to make connection. 

Replacing Components . 

However, it may be necessary to replace a 
component. If it is wire- ended. the soldering 
iron is placed on the joint, a small screwdriver 

Preferred Alternative 

Fig. 28. Replacing a resistor. 

placed under the end to straighten the component 
wire, and then the end of the component is 
withdrawn. Another method, safer for radio 
repair, is to snip off the component lead close to 
its body, clean it, and turn the end over to make 
a little loop, as in Fig. 28. The lead of the new 
component is threaded through this loop and 
soldered. 

THE STEREO SEVEN 
(Continued from page 311) 

midway between the two speakers. Now try a 
stereo -record (the Decca test record " Journey 
Into Stereo " is particularly recommended) 
Ascertain that the " left " and " right " hand 
speakers are being fed with the correct sound 
channel (as indicated by the commentary on the 

The power pack. 

record). If they are transposed, switch off, and 
either exchange the speaker connections, or 
change over the connections on the pick -up 
cartridge. A word of warning here, when con- 
necting the three -way lead to the pick- upéartridge, 
never apply the soldering iron to the cartridge 
tags, as the heat will ruin the crystal. First 
remove the small soldering tags (which are a push - 
on fit), before soldering to them. In the proto- 
type a standard " Monarch " autochanger unit 
by B.S.R. Ltd., was fitted with this firm's special 

POWER SUPPLY UNIT : COMPONENTS 
1 chassis l l in. x 5in. x 21m. 
1 Octal type plug. 
1 Octal valveholder. 
1 Brit. 4 -pin valveholder (or Int. Octal if 5Z4 valve 

used). 
1 mains lead, length as required. 
i yd. red /black twin flex. 
1 yd. plain twisted flex. 
1 toggle switch, on -off. 
1 red indicator light and bulb. 
I mains transformer, 350-0 -350 at 150 mA., 6.3 v. 

at 4 amp., 5 v. (tapped 4 v. at 2.5 amp.). 
1 Smoothing choke (rated at not less than 120 mA., 

approx. 10 H.). 
1 .2 amp. mains dropper resistor, adjustable type. 
1 32 ,.F, 350 v.w. electrolytic, C20. 
1 16 x 16 r+F, 450 v.w., electrolytic, C.21/22. 
1 fixing clip for above. 
2 .01 ¡'F 1 kV. working mica or tubular condensers 

(to prevent modulation hum, may not be required 
in some districts), C23, C24. 

AUXILIARY EQUIPMENT 
2 l0in. diameter P.M. speakers, 3 ohm type. 
1 B.S.R. " Monarch " 3 -speed autochanger, fitted 

with stereo cartridge, or any other suitable auto or 
single player unit. 

1 yd. twin screened lightweight pick -up cable. 
1 cabinet to house radio tuner, amplifier, record 

player and power supply units. 
1 cabinet to hold second loudspeaker. 

turnover stereo cartridge, a very simple matter 
and found to give first -class results. 

If all tests are satisfactory, it now only remains 
to fit the units into a suitable cabinet, the second 
speaker being, of course, housed in a separate 
cabinet. A suggested layout of the control panel 
is shown. in Fig. 13. 
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Ark,/ 
DO -IT- YOURSELF 
TRAINING TECH hIIQUE 
ARAD /OsE[ECTRON /CS 

VouIEARNwhile you 91/110... 
S /MPL E... PRAGT /GAL ... FASG /NAT /NG 

ANNOUNCING -after many years of highly 
successful operation in the U.S.A. and in Europe 
-the latest system in home training in electronics 
is now introduced by an entirely new British 
training organisation. 
AT LAST -a comprehensive and simple way of 
learning -by practical means -the basic princi- 
ples of radio and electronics, with a minimum 
of theory. 
YOU LEARN BY BUILDING actual equipment 
with the components and parts which we send 
you. You advance by simple steps using high 
quaLity equipment and performing a whole series 
of interesting and instructive experiments. 
No mathematics! 
INSTRUCTION MANUALS and our teaching staff 
employ the latest techniques for showing clearly 
how radio works In a practical and interesting 
manner. You really have fun whilst learning! 
And you end by possessing a first rate piece of 
home equipment with the full knowledge of how 
it operates and -very important -how to service 
and maintain it afterwards. A full library of 
magnificent illustrated textbooks are included 
with the Courses. 
IN FACT for the "Do -it- Yourself" enthusiast, the 
hobbyist, or those wanting help with their radio 
career training, or to set up their own full or part - 
time servicing business -then this new and 
exciting instructional system is exactly what is 
needed and It can all be provided at very moderate 
cost. Easy payments available. Post the coupon 
now, for full details. There is no obligation of 
any kind. 

BUILD YOUR OWN: RADIO EQUIPMENT Nl -FI 

1 

INSTALLATION TEST GEAR - 
AND LEARN AS YOU DO IT! 

L075' Of /NSTRUCT/VE 

E. YP ER/MEA / TS A T N 0 ME,/ 

Power supply 
circuits 

Test 
equip- 
ment 
supplied 

Ampfier, 
oscillator 

li 
and 

crct 

-POSTTOOAy 
_ 

is Ist stage 
receiver 

Se. ng of 
commercial receivers 

No Mathematics/ 
To RADIOSTRUCTOR (Dept. G30) 
46 MARKET PLACE, READING, BERKS. I 

RADIOSTRUCT 

Please send full details of your Rodio Equipment Courses 
without ony obligation to: 

Name..................._._....___.....__.__. ._.__ ---._........._........... _...._ 

Address........--°----.-.._- ...._ .......................... 

BRITAIN'S LEADING RADIO TRAINING I BLOCK CAPS PLEASE 

ORGANISATION Lsun 
We do not employ representatives. 6-59 
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AVOMETER MODEL 40 
Just purchased from the Ministry of Supply, these famous 
A.C. /D.C. Test Meters are a " snip " for anyone requiring a First 
Grade Instrument. The overall size is 711n. x 64ín. x 31ín., Indica- 
tion being given on a 5in. Mirror Scale. Thoroughly overhauled. 
and complete with heavy Leather Carrying Case, Batteries and 
Instructions. Provides 40 Ranges of Current. Voltage and 
Resistance, as follows : 

D.C. Voltage A.C. Voltage D.C. Current A.C. Current 
60mV 8V 3mA 6mA 

120 mV 12 V 6 mA 12 mA 
600 mV 80 V 12 mA 60 mA 
1.2 V 120 V 60 mA 120 mA 

6 V 240 V 120 mA 600 mA 
12 V 480 V 600 mA 1.2 A 
60 V 600 V 1.2 A 6 A 

120 V 1,200 V 6 A 12 A 
240 V 12 A 
480 V Resistance 
600 

:. V 0,0000 

Ohms 
O 

100,600 Ohms 
ONLY £10.19.6 (Carriage. etc., 5'6.) 

COMMUNICATIONS 
RECEIVER R1155 

The famous Bomber Command receiver known the world over to 
be supreme in its class. Covers 5 wave ranges 18.5 to 7.5 Mcls. 
7.5 to 3 Mc /s. 1,500 to 600 kc /s, 500 to 200 kc /s, and 200 to 75 kola. 
and is easily and simply adapted for normal mains use. Full 
details being supplied. All sets thoroughly tested and in perfect 
working order before dispatch, and on demonstration to callers. 
Fitted latest type super slow- motion tuning assembly. Have 
had some use but in excellent condition. ONLY 67/19/8. 
A.C. MAINS POWER PACK OUTPUT STAGE, in black 
crackle case to match, enabling it to be operated immediately 
by lust plugging in, without any modification. With built -in 
64in. P.M. speaker. 65/101 -, or de -luxe with 8in, speaker, 66/101 -. 
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER PACK 
TOGETHER. 
Send S.A.E. for illustrated leaflet, or 1/3 for 14 -page booklet which 
gives technical information, circuits, etc., and is supplied free 
with each receiver. Add carriage 10/6 for Receiver, 5/- for Power 
Unit. 

OSCILLOSCOPE UNIT 
American Loran Indicator APN4. A magnificent piece of equip- 
ment which is recommended as a basis for the " WIRELESS 
WORLD TELEVISION OSCILLOSCOPE." a copy of which 
publication is supplied with each unit, and gives full details of 
necessary modifications. Contains 5in. Cathode Ray Tube type 
5CP1 and Screen, 14 valves 651(7, 3 of 6ßL7, 8 of 6116, 1 of 6SJ7. 100 
kc /s Crystal. and hundreds of condensers, resistors. etc. BRAND 
NEW IN MAKER'S CASES. ONLY 65 /19/6 (carriage 10/6). 
URO MAINS POWER UNITS. Input 115/230 volts A.C. /D.C. 
output (fully smoothed) 230 volts 75 mA.. and 6.2 volts 3.5 amps. 
Complete in black crackle case. ONLY 60/- 
POWER UNITS TYPE 234. Primary Input 200 /250 v. 50 cycles. 
Outputs of 250 v. 100 mA. and 6.3 v. 4 amps. Fitted double smooth- 
ing. For normal rack mounting (or bench use) having grey front 
panel size 19ín. x 7in. BRAND NEW. ONLY 59/6 (carriage. etc., 7 /8). 
12 VOLTS AMERICAN DYNAMOTOR. Delivers 223 volts at 
100 mills. Ideal for running Car Radio or Electric Shaver. etc.. 
from Car Battery. ONLY 32/8. 
6 v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA., fully 
filtered and smoothed. Complete. BRAND NEW. ONLY. 12/6. 
RUSS SUPER SLOW -MOTION TUNING ASSEMBLY. As 
used on all late model 1155e. Easily fitted to " A " sets, etc. 
BRAND NEW. ONLY 12/8. 
EUT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v, 1 a.. 79/6. 
7 kV. (Rect.) with 2 v. 1 a., 89/6. 2.5 kV. (Rect.) with 2-0-2 v. 
1.1 a., 2-0-2 v. 2 a. (for VCR97 tube. etc.). 42/6 (postage 2/- per 
trans.). 
POCKET VOLTMETERS. Read 0-15 volts and 0 -300 volts A.C. 
or D.C. BRAND NEW AND UNUSED. ONLY 18/6. 
CRYSTALS. British Standards 2 -pin 500 kc /s., 15/ -. Miniature 
200 kcls., 10 / -. 
ROLA 84ín, P.M. SPEAKER. Mounted in grey crackled metal 
cabinet 9in. x 9ín. x 41ín., with volume -control. Ideal for use 
with receiver, or as extension. BRAND NEW. ONLY 27/6. 
(Post 2/6). 
MAINS ISOLATING TRANSFORMER. Manufactured by 
Vortexion. Fully shrouded. Will provide true 1 : 1 ratio from 
nominal 230 v. Primary. Rated at 100 watts. BRAND NEW. 
ONLY 22/6. (Post 2/6). 
SPRAGUE CONDENSERS. Metal cased, wire ends. New .01 
mid. 1.000 volt, and .1 mfd. 500 volt, 7/6 per dozen. Special quotes 
for quantities. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Please include carriage costs on All items. 
(Open until 1 p.m. Saturdays. We are 2 mins. from High Holborn 
Chancery Lane Station) and 5 mins. by bus from King's Cross.) 

11DCOLP\ 
(Regd.Tra.de Mark) 

SOLDERING EQUIPMENT 

THE INSTRUMENTS CREATED 
FOR THE DISCRIMINATING 

USER. 

British & Foreign Pats., Regd. 
Designs, etc. 

ILLUSTRATED 
Protective Shield 

(Cat. No. 68) 
Instrument }' Bit 

(Cat. No. 70) 
The ideal combina- 
tion for transistor 
and other intricate 

work. 

Apply direct for catalogues :- 
ADCOLA PRODUCTS LTD., 

GADDER RD., 

CLAPHAM HIGH ST., 

LONDON, S.W.4. 
Telephones 
MACaulay 4272 and 3101 

TRANSISTOR 
PRICES SLASHED 

RED SPOT, 7 -. WHITE SPOT, 10f-. 
GREEN /YELLOW, 7/8. RED /YELLOW, 151 -. 

EDISWAN (See P.í1'. March for full details, page 67). 
XB 104. 10/- : XA 104, 18 /- ; XA 103, 151 -. 
ALL MULLARD, BRI MAR, NEWMARKET, and 
ED ISN'AN/MAZDA TRANSISTORS SUPPLIED. 

CRYSTAL DIODES. STILL ONLY 1/- each. 

THE MAXI "O" 
TRANSISTOR " 6 " 

The set that has every - 

Inour opinion the best 
yet in Kits. 

PRINTED CIRCUIT, A.V.C. 
Tunable M.W. Band, 
Latest Type Circuit. 
F i n e s t Components. 
Easy to make. 
AS SHOWN ON T.V. 
from EARLS COURT. 
COMPONENT LIST/ 
CIRCUIT /PLANS, etc., 
only 8d. Post Paid. 

(Lem Transistors) £8.10.0 
"TRANSISTORS, FROM 557/6 

(per set of six) 

FERRITE I1111). I" dia. x 6" long. 2 :6. 
Three Dee, 3 Transistor Kit. 751- Circuit, etc.. 11d. 
RESISTORS, all Values. 10',, i watt. 8d. each. 
ELECTROLYTICS (CAN TYPE). 32-32/450 v., 818: 
5050/4(() v., 71- : 100- 200/275 v., 8/9; 60- 250/275 v., 8/9 ; 

64- 120/350 v.. 9/6 : 24-24í350 v.. 4/8 each. 
TUBULAR, (wire ended) 18 mfd. /450 v.. 2/4 ; 16- 16/450 v., 

; 8 -8/450 v., 2/9 : 8- 16/460 v.. 2/9 : 50 /50 v., 1/6 : 25'25 v.. 1/8. 

TERMS : Cash with Order, or 
C.O.D. (Orders over £2 only). 
ALL OUR PRICES . ARE 

POST PAID. 

OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

44 Oakfield Road, 
Stockpart, Cheshire. 

1 "OU CAN SAVE 1 - In every 
£1. Send 1/8 for our 56 -page 
Catalogue and receive your 
order number for the Amazing 
Credit Coupon Scheme. Free 
Lists. Bargain Offers, Latest 
News, etc., etc. ORDER NOW. 
Don't Delay. 
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To 1 
Anode 
of 
Output 
valve 

F0/,uF 

/OOKn 

PLI - To Anodr,, 

Output va/vof e 

CONTROLS 
THESE CIRCUITS CAN BE USED TO IMPROVE 

THE RESULTS FROM INEXPENSIVE AMPLIFIERS 

By J. Brown 

TONE controls are used to 
alter the treble and bass 
responses of amplifiers 

to achieve the desired quality 
of sound reproduction. Most 
tone controls introduce losses 

and therefore, for effective working, we must start 
with a reasonable audio power. It is useless to 
build a small amplifier and introduce elaborate 

Fig. 1.- Simple 
treble -cut circuit. 

To Anode 
of /st 
Amplifier 

I 

FI I----(7°°°. 

OOIpF 

or 

To Anode 
of 1st 
Amplifier 

. 0 /pFII 

Il.0o/,,F 

To next 
Grid 

To next 
Grid 

500Kf1 
Carbon potentiometer 

Fig. 3. -Two circuits for bass -cut ; one switched and 
one variable. 

tone control systems, as this may reduce the 
available output to too low a level, but we can, 
even with the simple circuits given, introduce a 
range of control which gives pleasing results. 

Circuits 
In the circuits given, only the actual tone control 

circuit is shown. The connections are marked 
for introduction into other circuits, e.g., anode 
and grid where applicable. Fig. 1 shows the 
most -used type of control; this gives nothing 
more than a treble cut Fig. 2 is a modification 

To 11.001 To 
previous f/F next 
Anode Grid 

w 

/tvW v 

Bass 

00 / ,uFl 
r Treble 

500 Kí1 

T I 
5.- Bass- and -treble -cut circuit. - 

of Fig. I. Here, 
other values of 
condenser can be 
switched in, thus 
increasing t h e 
amount of treble 
cut. This works excellently in a grid circuit, 
i.e., the switch side going to a grid, the effect 
of the control then being more noticeable. 
Possibly, as the larger values are introduced, the 
volume of audio output will suffer, unless there 
is reserve power. 

Another simple circuit is shown in Fig. 3, in 
which we switch one condenser in parallel with 
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Note. C / -C6 
all 1000v 

working 

Fig. 2. - Switched 
control. 

treble - cut 

FO. 1pF S00pFJI 

470Kí1 
To Grid 

of 
following 

To-11 
Anode 
of 1st valve 
L.F 
valve 

470Kf1 

Treb e Bass 
500K() 500KO 

t 
Fig. 4.- Circuit for control of 

treble. 

another, thus increasing the coupling. It is a 
simple and effective circuit. If we remove the 
switch and use a potentiometer, we can adjust 
the coupling. By varying the potentiometer 
setting we can increase the value of the coupling 
condenser from Cl to Cl plus C2. Fit the usual 
grid resistor. 

Comprehensive Controls 
Fig. 4 is a more complex system. With this 

we can control the bass, middle and treble. In 
small amplifiers, this circuit may reduce the out- 
put power too much, but when used with high 
power amplifiers, e.g., 10 -20 watts, it will be 
found to be excellent. Fig. 5 shows a simple 
control system which has been used with high - 
power amplifiers and modulators where a great 
variation is not needed, and where the aim is 
simply to make the reproduction acceptable. It 

i 

bass, middle and 
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will work effectively with the smallest amplifier. 
With this circuit use a grid leak of about 250 ki2. 
Fig. 6 gives independent control over the treble 
and bass, and has been found excellent in tape 
recorder playback amplifiers. As in the circuit 
given in Fig. 4, there is no need for a grid 
resistor here, as we have sufficient in the circuit. 
The minimum resistance is R5, which is 22 kSZ. 

T'Cl 
Anode '02 
of /st FF 
L F va/ve 

Treble 
Contro/ 

Pl 
500Kf1 

To 
next 
Grid 

Bass 
Contro/ 
P4 
500Kn 

PS 
22KR 

Fig. 6.- Circuit for independent control of treble and 
bass. 

Fig. 7 is a system for use with a pick -up of the 
crystal variety. The Acos GP20 gives excellent 
performance with this circuit, which also incor- 
porates the volume control, the output of which 
must be fed to a grid circuit. With this circuit, 

WIRELESS June, 1959 

too, remember that no grid resistor is needed, as 
all the points are isolated from each other. No 
matter what the positions of the potentiometers, 
there is sufficient resistance. 

Components 
In conclusion, the reproduction is only as good 

as the weakest link in the chain, but it is pos-' 
sible with simple tone control circuitry to improve 
results considerably at small cost. All condensers 
should be 1,000 V.W. The potentiometers are 
normal carbon types, and the resistors are 
+ watt rating. The smaller valued condensers 
may be either mica or ceramic types. Keep all 
grid leads as short as possible. If they have to 
be long, screen them, otherwise hum will be 
introduced. It is also important to keep all leads 
away from heater wiring. 

/nput 
from Pick -Up 

Pl 
220KC) 

Cl 
500pF 

R2 

R3 
220Kí] 

00 /pF 

Bass 005 
500 F 
KO ÌC3 

P4 
220Kf7 

R5 
Treble 
/MCI 

R6 
Volume 
2M11 

To Grid 
of /st 

Amplifier 
valve 

Fig. 7.- Control circuit suitable for use with a crystal 
pick -up. 

Noah di¢icaivi¢d 
HIGH FIDELITY SOUND REPRODUC- 

TION. Second edition. General editor: E. 
Molloy. Published by Geo. Newnes Ltd., price 
20s., or 21s. 3d. by post. 208 pages. 

This book covers high fidelity sound reproduc- 
tion in all its aspects and each chapter is written 
by a specialist in his particular field. The intro- 
duction is by H. J. Leak, M.Brit.I.R.E., and 
sections are included dealing with Acoustics, 
Loudspeaker Enclosures, Electrostatic Loud- 
speakers, Radio Reproduction, etc. In this, the 
second edition, a chapter on Stereophonic, Disc 
Records has been added. 

An outstanding feature is the clarity of expres- 
sion which makes the book appeal to the pro- 
fessional or amateur engineer and the layman 
alike. 

MOBILE RADIO TELEPHONES. By IL N. 
Gant. Published by Chapman and Hall, 37, 
Essex Street, London, W.C.2, at 21s. 125 pages. 

The author deals with the uses of mobile radio 
telephones from the commercial, rather than the 
technical, point of view. There are four chapters: 
" Uses and Limitations of Mobile Radio Tele- 
phones "; " Performance Requirements of the 
Equipment "; " Installation " and " Maintenance- 

and Testing." The author has had ten years' 
experience in the design and development of 
mobile equipment and is therefore well qualified 
to express authoritative views on this subject. 

"PRINCIPLES OF TRANSISTOR CIR- 
CUITS : Introduction to the Design of Amplifiers, 
Receivers and other Circuits." By S. W. Amos, 
B.Sc. (Hons.), A.M.I.E.E. Published for " Wire- 
less World " on March 26, 1959, by Iliffe and 
Sons Limited. Size 8;in. X 54in. 167 pages 
including 105 diagrams in the text. Price 21s. net 
(postage lld.). 

THE PRACTICAL DICTIONARY OF ELEC- 
TRICITY AND ELECTRONICS. By R. L. 
Oldfield. Published by The Technical Press Ltd., 
1, Justice Walk, Chelsea, S.W.3. 216 pp. Fully 
illustrated. Price 52s. 

In this handy dictionary illustrations are 
employed where a definition would not be clear 
without it, and apart from forming a handy 
memory refresher for engineers and technicians, 
it will form a most valuable reference book. The 
writer is a former instructor of the American 
Television Laboratories of California and there- 
fore has presented the book in an ideal form for 
the student. Following the dictionary, which 
occupies 178 pages, is a handbook presenting 
formulae, tables, symbols, and six pages of 
diagrams and other figures. 
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e . e and NOW 1-12 

THE TOURIST PORTABLE sise only sin. x shin. x din 

4 ralee, 2 waveband Lightweight Battery Radio. Wt. 31 lbs., 
. incl. Battery. 

Complete Receiver Component Kit ... 56/6 P. & P. 1/6 
Set 4 miniature valves (96 series) ... ... 35/- P. & P. 9d. 
Sin. Speaker & 0/put. Trans.... ... ... il /- P. & P. 1/6 
Cabinet, Dial & Knobs, etc. ... ... 19/6 P. & P. 2/- 

Instruction Bocklet, 1/6. (Free with Kit.) 
= Latest circuitry, delayed AVC 'E A.F. Neg. feedback. 
= All the above at the BARGAIN PRICE of only £6. 8. 6 post free 

E. Terrifie performance - Remarkable sise - Staggering vaine 

illlllllllllllllllllllllllllllllllllllllllillllllllllllllllllllllillllllllllllllllllllltllllllllittlllllllllllllllllllllllll IIIIIIIIIIIIIIIIItIIIHlllllllllllllll1111111111II Ir 

C.R.T. Heater 
Isolation Transformers 

New improved types -mains prim. 
200/250 v. tapped. 

All Isubilos Tmnsfnmære now supplied with 
alternative no boost plus 25 and plue 511% 

boost taps, at no extra charge. 
2V. 22, type 1216 (P. & P. 1 /6) 
6.3V. .6A 12/6 .. 
10.5V .3A 12 /6 ,. 
13V. .3A 1216 

Other roltoge, in couru of production. 
Untxll liar atol tag terminated for easy fitting. 

RE- GUNNED TV TUBES 
New Reduced Prices 

New Heater, Cathode and Gun Assembly 
can now be fitted to your old Tube - 
Reconditioned virtually as new. Full 
6 months' guarantee to highest standards 
-as &sed by our own Service Dept. 

12ín- ¿6. 14ín. L7. 17ín. ¿8.10.0. 
Moat Mollard & Maeda types ex- stack. Carr. & 
ins. 10f -. 

S ¡- to 10i- allowed on your old tobe. 

COAX 80 OHM CABLE 
Stand 1" diam. 

Low Loor UendAir Poned AERAXIAL. 
i4PECIAL REDUCE!) PRICES 
'u) yds., 12/6. 40 yds. 22/6. 60 yds. 32/8. 
P. & P. 1/6. P. & P. 2 / -. P. & P. 3/-. 

All other lengths 8d. Per pd. 
Coas Plugs. 1 / -. Sockets. 1! -. Coupler,, 1/3. 
Cable End Socket,. 1/8. Outlet Boxes, 4/6. 

ó VALVES 
I R5, 1T4 7/8 DF96 9/-i EF41 
1115 7/6 IIK96 9/- FiF81) 
:384, 3V4 81- D1.96 9/- EF86 

9/6 351.6 10/8 EF91 

VOLUME CONTROLS 
111,080 ohms -2 Megohme. All long spindles. 
Morganite Midget type. 111n. diameter. Guar. 
l year. Log. or Lin. Ratios. Less 8w. 8/ -. U.Y. 
.w. 4 /9. Tot o Ganged Controls, 1 Meg., 1 

Mes, 1 Meg., less 0w., each 8/9. 

CONDENSERS.- -giver Mica. All pref. valor, 
2 pl. to 1,000 0..6d. each. Ditto ceramics, 9d. each. 
Tobulara 450:v. T.C.C., etc., .001 mid.-.01 and .1/350 
v., 9d. each. .02 -1;500 v., 1/- eaoh. .25 Hunts, 1/6 
.5 T.C.C., 1/9. .001 6kv., 5/8. .001 20kv., 9/6. 
RESISTORS -FULL RANDE 10 ohms -1 
megohms 20% 5 w., 3d. ; 4 w., 5d. ; 1 w., 64.. 
2 w., 9d. 10W Hi- Stab., 5 w., 5d. ; I w., 7d. 

I w., 9d. 
1% Iii -STAB. I w., 1/9 (10 -100 ohms, 2 / -1. 
PRE -SET W/W POTS. T/V Type. 

-- olntis -30K ohms, 3/ -. 
50K -2 Meg. (Carbon Track), 8 / -. 
IPFAEER FRET.-Expanded Bronce anodired 
metal 8x 810., 2/8 ; 12.8 )1).. 11/- ; 12.11.'.4/4 ; 

12 t 15in.. 8'- : 24 s 121e.. 9 / -, etc. 
TTGAN FRET (Contemporary Pattern) 12 s 121e., 
2/- ; 12 x 18in., 9/- ; 12 s 24in., 4 / -. etc. 
SPEAEERS P.L 3 ohm 2lla. Rlac. 16/6. all.. 
Goodman., 18/6. 510. R. & A., 17/6. 610. CelenBm. 
18/6. 7 s 4in. Goodraans, 18/5. 810. Rota, 20; -. 81e. 1 

Special Cone Gmaur, 21/6. loin. R. & A., 25; -, 

6AT6 
6K7 
SK8 
647 
611N7 
6v6 
6X4 
015 
7C5 
7114 
DAF96 

8/6 EABC'68 5/6 
6/6 EB91 6/6 
8/6 EBC41 10/6 
8/8'EC(183 9/8 
8/6 ECC84 12/6 
7/6 ECFSB 18/8 
7/6 RCFH! 12/6 
7/6 ECH42 10/8 
9/- ECH81 10/6 
8/8 EC LOO 1916 
9/-, EC1.82 19/8 

EL41 
E1.84 
EM85 
EY51 
EY86 
E7.40 
E7.80 
E181 
511714 
PCCg4 
P CFHO 

ALL 
GUARANTEED 

10/8 PC'pfl'! 10/6 
10/6 PC'L83 19/6 
1418 PLSl 14/6 
6/6 PL82 10/- 

10/6 FI.O:i 11/6 
1118 PY80 9/8 
11/6 PY81 9/8 
19/6 P1'82 8/8 
1418 PY113 10/6 

8/6 U2:1 13/b 
8/6 U191 18/6 
8/8 U111142 10/6 
9I6 1/F41 10/- 

10I611L41 10/6 
30/8 Uh71 S/6 

SPECIAL PRICE PER SET 
1B3, IT-I. 165, 384, or 3V4 ... ... ... 27 /6 
111(90, 115111, DAFIIO /, 111 .96 ... ... 
fIES, 6117, 647, 6V6, 57.4 or 0X5 ... ... 35/- 

MOLLARD 8-8 QUALITY AMPLIFIER. -A 
Oretadass 111 -11 Companion Unit to the Jason 

H/ltuty Mais Trans. allow. for H.T. 
and L.T. Power supply. Mullan'. latest circuit, 
3 valve, 3 watt. Freq. reaponne 40 c/s-25 Kc/e 
+ or -1db with special sectionalised 0 /Put 

Trans., Punched Chassis, as components, 
valves, etc. Only 86.19.6. Ready wired and 
tested, 8 gus. ('an. and ins. 4/11. 

JASON F.Y. TUNER UNIT 87 -105 Mo /s. 
Designer Approved Kit of parte to build this modern 
highly successful unit, drilled chassie and superior 
type dial. Coils, cane, and all quality components, 
etc., for only 5 ges., past free. Set of 4 epee. EFIIIo 
or equiv. valves, 30/., et free. Illustrated hand- 
book with full delate, 2/- post fm, FREE 1VI7R 
KIT. 48 hr. alignment service, 7/8 plus 21- P. Si P. 

PERDIO POCKET TRANSISTOR " 6 " 
2 Waveband Transistor Portable. 

Printed circuit, 6 Transistors and alag0 I.y 
'tape instruction u ual. 
Complete Kit tool. l'ab'net ami Speaker 

ONLY £8. 19. p. & p. 2 /6. 

ELECTROLYTRB ALL TYPES NEW STOCK 
Tubular Wire Rads 32 -1 32/350 v. B.E.C. 5/8 

25/25 v., 511/12 v. 1/9 Can Types. Clip. 3d. ea. 
25/50 v. T.C.C. 2/- 
50/50 v., 4/500 v. 2/- 
100/25 v., 2/450 v. 2/- 
8/450 v. T.C.C. 2/3 
8 +0/450 v. B.E.C. 4/8 
8 +16/450 v. T.C.C. 5/- 
16/4.50 v. B.E.C. (1/6 
16/500 v. Dub. 4/- 
16 +18/450 v. T.C.C. 5/6 
32/350 v. B.E.C. 4/- 

8/500 v. Doh. 31- 
8+8¡450 v. T.C.C. 418 
8+16/450 v. llanto 5/0 
16+ 18/450 v. T.C.C. 5/- 
32/350 v. B.E.C. 4/8 
32+32/273 v. Hunts 4/- 
32+321430 v. T.C.U. 8/8 
250/350 v. B.E.C. 8/6 
00/350 v, T.C.C. 6/6 
60+100/350 v, B.E.C. 11/b 

32/500 v. Dub. 5/- 011 t 250/273 v. B.E.C. 12/6 
50+50, 350 v. B.E.C'.8/6 100+21)11/275 v B.E.C. 12/6 

IMAINIL TRANSFORMER WINDING CAPACITY 
AVAILABLE FOR PROTOTYPES & SMALL RUNS 

TRANSISTOR ' ONE -WATT AMPLIFIER 
6 v. Battery Operated 

Latest Push -Yell, 4 Transistor circuit giving Od1 
1 watt Output into standard 3 ohm cped km r. 
Negative feedback, Volume and Tone Controls pu. 
vide Improved Sensitivity and Frequency Slosp. use. 
Chassis Sise Olin. x 31ín. x 14in. Current coosun.l- 
tioo 10 mA quiescent -250 mA at 1 watt. 
2 matched GEC OE'p13 Trauatstoro 421- pr. 
2 GEC (lET3 Ttsosiotoro 211- I -r. 
Driver Tralla. 8/6 
Output Trans. (to 3 ohms) 104 
Coolplrle Kit of Polis ' 1, cierra, etc., lens npeoker. 

ONLY 99/6 p. & p. 2/6. 
STAAR 45 r.p.m. SINGLE RECORD PLAYER 
6 v. Battery Operated. Lt. weighs Xtal Piek -rp 
with Twin Sapphire Styli; (rote spare)- Auto O1op. 
Mounliug 71in. x ois. Attract ive Continent sl 
styling, ideal companion Unit to above Transistor 
Amplifier. 
RECOMMENDED BARGAIN 

ON LV 92/6 P. t P. 3/6. 
88ttlhle Cabinet 8110. x 71in. x 3¡10. to boom ahoye 
unit& and lis. x 41n. Speaker. Available short ly. 

RECORD PLAYER BARGAINS 
SINGLE PLAYERS 4 -apeei BOR (TU9). 
92/8: 4 -speed COLLARO (4/5841 6 DNB.: 
4-speed GARRARD (4 8.1'.), 87.15.0. OAR - 
HARD (TA Mk. III, 69,5.0. l'arr. and loo. 3 /6. 

AUTOCHANGERS 4 -speed BER lUASI. 
68.19.8 ; 4 -speed COLLARD, 57.19.8 . 

GARRARD (R4'121/ll Mk. 11) Plug -in head . 

stereo adapte& 10 (0as- BSR CA12 latest 
Stereo and Monaural model, 10 ges. Cart. and 
Ins 4/6. All above mtita are latest 4-speed 
modela, fitted lightweight crystal pick -up aril 
twin sapphire styli. Complete and ready to 
use, 

FINEST SELECTION AVAILABLE - 
ALL BRAND NEW AND GUAR, 

RECORD PLAYER CABINETS 
Contemporary 
style, rexine Cabinet 
covered cabinet Prote 
in red with whiteg330. 
polka dot relief, . . 
cream interior. Carr. and 
Sim 151 x 131 x Ina. 3 4. 
ht. Olin., fitted 
with all arcessor- 
les, incloding 
baffle board and 
anodised metal 
fret. Space avail- 
able for all moal- 
ero amplifier, and 
auto eh angers, 
etc. Uncut record 
I loyer mounting 
board 14 s 13ín. supplied. 
2 -valve AMPLIFIER Mk. 2 
Latest developed circuit giving a higher Melity 
response and greater outpost ( ^_ -:I watts) using twin 
stage valve ELL82 amt oleo. feedback Tone Control. 
Complete with knobs wired and tested with Sin. 
Speaker, etc.. ready to Bt In above cabinet. Only Listed above are only a few items from our very large 

1 83.19.8. Can. 216, stock. Send 3d. stamp today for Complete Bargain Lint. 
Tema : C.W.O. ar C.O.D. ñhrdir male rAegaee, P.O.. Me., parable lo F.ILA. Pat /Pe.Hno ap to 115 74., 118. 1 /1, 8R. 1/6, 5Y. 9f- ,1015.9/9. 

Hours : 9 a.m. -6 p.m. I p.m. Wed. Open all day Saturday 

RADIO COMPONENT SPECIALISTS (Est. 1946) 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2116) 

50 yards Thornton Heath Station, Buses : 130A, 133. 159. 166 and 190 
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MULTI -RANGE 
TEST SET- SERIES 1OO 

MEASURING INSTRUMENTS (PULLIN) LTD. 
Electrin Works, Winchester St., Acton London, W.3. 

Please send illustrated leaflet of the Series 100 Test 
Set with details of new easy payments schema 

NAME 

ADDRESS 

E659 

3'14 +'RACTICAL WIRELESS June, 1959 

SIX TRANSISTOR M.W. 
PRINTED CIRCUIT RECEIVER 

Circuit Diagram Complete Assembly Layout and 
Separate Component Price List for building 

9I6 this Receiver will be posted on receipt of 9d. stamp. 
The Maxi -Q Transistor Six as shown on 
T.V. is offered assembled and aligned 
complete, contained in an attractive 
Personal Portable Book Style Case at £13.17.6, 
plus £4.íz.6 P.T., or Chassis only assembled 
and aligned at £12.15.o plus £4.5.o P.T. Also 
contained in hand -carved oak casket at £15.7.6, 
plus £5.2.6 P.T. 

6' Our 
HOME 
Chassis m deit CHASSIS 

newS 
SERVICE 

x6 s.w.g. heavy duty 
bright aluminium. Front Panels in 19 s.w.g. Steel with attractive 

Hammered Gold finish and clearly marked with neat control 
positions ; all finishes and construction are made to enable constructors 

to match one unit with another. 
Mullard Chassis : " 20 Watt " Pre -amplifier Chassis .. ... ... 35 /- 
Type ' C ' Tape Pre -amplifier Chassis ... ... 33/6 7 Watt A.C. /D.C. Chassis complete with paxolin and 
Type ' C' Power Pack Chassis ... ... ... x1 /6 bracket ... ... ... so /- 
Chassis, Base Plate and Screen for " 5 -Io " and Note : Transformer holes are not punched in chassis 

" 5 -toA & B " 19/6 excepting the " zo Watt " Amplifier. 
Type ' A ' Pre -amp Chassis and Screens ... ... 11/6 Mullard Front Panels : 
Type ` B ' Pre -amp Chassis and Screens xa /6 Type ` C' Tape Pre -Amp. with EMSt Escutcheon 
Complete metalwork for T.C.C. " 5 -Io " Printed Cut -out, I I.1 x 41in. ... ... ... ... 8/- 

Circuit .. ... ... ... ... x5 /- " 5 -to " Amplifier, 15ín. x Sin. ... ... ... 7/6 
3 Valve 3 Watt Amplifier Chassis . . ... ... xo /6 Type " A " Pre- amplifier, 41ín. x 21ín. ... ... 2/6 

20 Watt " Amplifier, Chassis, Base Plate, Trans- Type " B " Pre -amplifier, Iouin. x 21in. .. 3/6 
former Covers, Adaption Plate and Screws ... 68/6 GENERAL CATALOGUE covering full range of corn - 

Tape Recorder " Type A " and " B " Pre -amplifier ponents, send x/4 in stamps or P.O. PLEASE SEND S.A.E. 
Chassis ... ea. 3x/6 WITH ALL OTHER ENQUIRIES. 

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

1hqsaves,iprate&ttìet? 
-you can have one NOW 

Don't be at a loss waiting for a test set until you have sufficient 
money saved to buy one. You can have one of the well -known 
M.LP. Series 100 Multi -Range test sets sent to you almost at 
once. A deposit of' 4716 secures. Balance payable over 6 or 12 

months. Cash price £12.7.6. 

Extended Terms 
Deposit 47/6 and 6 monthly payments of £1.15.0 

or 
Deposit 47/6 and 12 monthly payments of 17/11 

*21 SELF- CONTAINED RANGES * 
10 -1,000 d.c. volts. 10 -1,000 a.c. volts. 100 Microamps to S00 
Milliamps d.c. 100 Microamps a.c. 0 to I Megohm. 0 to 10,000 
ohms. - 

All voltage measurements 
a.c. and d.c. are at 10,000 
ohms per volt. 

GD.23 

x::. 

POST COUPON FOR FULL DETAILS 
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i IIII)4Wt 001 
THE MEANING OF THE TERM " STANDING WAVE RATIO (SWR) " 

By O. J. Russell, B.Sc.(Hons.), G3BHJ 

(Concluded from page 

LAST month we showed how the transmission 
line could be adjusted with an SWR of 
two. If the SWR were three, we could 

produce any value of resistance between 33; ohms 
and 300 at the transmitter by varying the length 
of the line. 

A quarter wave alteration in length of line 
suffices to change from the highest to the lowest 
value. If we have designed our transmitter to 
operate efficiently into a 100 ohm line when 
correctly tuned up, we may have trouble if a 
high SWR exists. If fact if the SWR is too high, 
we may damage components in the transmitter 
tank circuit (for example, the load capacitor) by 
having too high voltages appear. Such injurious 
effects are often reported, particularly where the 
transmitter tank circuit components are adequate 
for their designed output impedance, but have not 
been made to handle wide variations from the 
designed values. The usual trouble reported on 
some commercial transmitters (not made in this 
country) has been burning out of mica load 
condensers owing to excessive currents caused by 
SWR on the coaxial feeder. 

Varying Impedance 
Fig. 5 illustrates the impedance changes at 

quarter -wave intervals for the two cases of a 
100 ohm line operating with an SWR of two. 
Owing to the fact that the impedance varies 
between 50 ohms and 200 ohms at quarter -wave 
intervals along the line, it might be asked whether 
at some intermediate point the line would present 
an exact 100 ohms resistance to the transmitter. 
This is in fact the case, and midway between the 
two extremes, i.e., an eighth 
wavelength of cable from a 
maximum or a minimum current 
position, the resistance presented 
is precisely that of the cable - 
100 ohms. There is a slight 
snag, however, as apart from the 
resistive component, the imped- 
ance presented is also either 
capacitive or inductive depend- 
ing on line length. That is to 
say the effect is than of a 100 

hm resistor together with either 
n inductance or a capacity. 
owever; the tuning adjustment 

;of the transmitter can be 
'$rranged to " tune out " the 
nductive or capacitative part of 
he impedance presented, so that 
he transmitter is then matched 

',into the e correct value of load 

325 

230 of the May issue) - 

It should be noted that this procedure of adjust- 
ing line length so that a good match is presented 
to the transmitter does not affect.the SWR in any 
way. It is sometimes found that an operator 
who has obtained satisfactory loading by " prun- 
ing " his feeder in this way imagines that this has 
reduced his SWR. Of course this is not so, and 
the existence of a high SWR necessitates this 
" pruning." Incidentally, this procedure may 
have drawbacks, particularly if a long feeder is 
used. Thus the " pruning " at one frequency will 
be upset if the transmitter is tuned to another 
frequency. With a very long length of feed' r 
such effects may be very appreciable, although 
under average amateur conditions are not likely 
to be troublesome. 

Higher Losses 
Although pruning the feeder may enable the 

load presented to the transmitter to be adjusted 
so that power may be effectively fed into the line, 
other disadvantages of a high SWR are not 
removed. Thus if the line has losses, a high 
SWR results in higher losses. At the high current 
point, for exa -nple. losses owing to the resistance 
of the line will be increased.. Similarly, dielectric 
losses will be increased at the high voltage posi- 
tions. It should be noted that coaxial cable may 
have appreciable losses. In a 100 foot run, some 
types have nearly 2dB loss even when correctly 
terminated. An amateur transmitter would not 
choose such a cable, for with various other 
losses, nearly half his generated power would be 
lost. There are quite a number of cables avail- 
able on the market, and also from " surplus " 

Length of Line 

Fig. 4. -If a transmission line is not terminated in the cor "ect value 
of load resistance, standing waves exist. The ratio of maximum and 
minimum currents (or voltage) along the line is the standing -wave ratio. 
Th¿.s ratio is also given by the ratio of line impedance and load resistor. 
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see that while they are a matter 
of considerable importance t,n 2Ó some cases, they are not neces-` 
sarily greatly important in 
others. Thus the common 
" tuned feeder " operates with 
the usual 500 ohm spaced feeder 
with an SWR that seldom 
exceeds around ten or so even 
with the usual resonant feeder 
systems. However, some aerial 
systems of the resonant type if 
fed with 50 ohm coax might run 
up to an SWR of 50 or even 100. 
This is the case when one 
attempts to run a coax -fed 
dipole on its second harmonic 
for example. These figures 

Ex.! follow because, with the usual 
aerial systems, the feed imped- 
ance may vary from, say, 50 
ohms up to 5,000 ohms. The 
500 ohm feeder is the geometric 
mean of these values, so is pot 
too drastically mismatched -say, 
an SWR of ten -whatever it 
feeds. With the very low losses 
of open wire airspaced feeder, 
even with a high SWR the 
total losses are not great. 
Coaxial cable inherently has a 
fairly high attenuation unless a 
wide spaced type with air insular 

tion is used. Such feeders are used, but are neces- 
sarily rigid and used in fixed runs. 

t n 

Ex.I 

Length of Line 

Fig. 5. As the SWR is always reckoned as greater than one, the two 
cases above illustrate a 100 ohm line with an SWR of two. Not only 
the current but also the apparent impedance of the line varies with 

length. 

sources.' Unless care is taken, losses from most 
cables' will exceed 1dB. 

Line Losses 
It should be noted that with line losses, the 

SWR of a long line as measured by the usual 
" SWR meter ", will be somewhat less than the 
true figure. The forward power will be measured 
correctly. but the " reflected " power has to travel 
down the line, be reflected and travel back to 
the SWR meter. Thus with 100 feet of line with 
2dB attenuation, the reflected power would suffer 
this attenuation twice in travelling down the line 
and back again. This would appreciably reduce 
the SWR reading of the meter. In fact if the line 
at the far end were shorted or open circuit -a 
complete mismatch representing an SWR of 
infinity -the SWR meter would only register an 
SWR of between four and five. With a long run of 
coax of this type, almost any degree of mismatch 
could exist at the far end, and the meter with a 
mere hundred yards of such coax attached would 
never indicate higher than about two no matter 
what load was applied to the far end. 

False Readings 
For many reasons, then, the indications of an 

SWR meter may be misleading. An unbalance in 
the coaxial feeder for example might make the 
meter give spurious readings, while appreciable 
harmonic output by the transmitter could also 
be misleading through the SWR meter indicating 
a higher SWR than actually exists and so on. 

The amateur who has not previously considered 
the importance of standing -wave ratios, may now 

Melting Dielectric 
The more usual flexible coaxial cable having 

appreciable solid dielectric has considerable 
losses. This shows up with the actual melting of 
the dielectric under high powers at voltage points 
when standing waves exist. The usual effect 
found by the writer with powers of many kilo- 
watts (not on his amateur rig), is that at bends 
the dielectric softens, allowing the inner wire to 
creep through the insulation and short to the 
outer shielding. In the U.S.A., amateurs running 
high power have found the coax shorted intern- 
ally at quarter -wave intervals when attempting 
to feed dipoles on their harmonic frequencies, 
thus causing heavy mismatch and high SWR. 

SWR becomes of importance when using Pi 
tank transmitters, or similar systems designed to 
operate on fairly well defined output loads; when 
coaxial cable is used and when feeding aerial 
systems involving matching. There are many 
beam matching devices to match the coaxial 
feeder, which are adjusted at the aerial until 
the SWR meter reading is reduced to an accept- 
able value. Usually the target figure is unity, but 
with many beams, it is only possible to achieve 
this at one frequency. Thus a low SWR is 
obtained only around the frequency to which the 
aerial has been adjusted. 

NEXT MONTH : New series for the 
Newcomer to Amateur Transmitting. 
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How much do you know about .. . 

)hm's Läw 
r e c t i f i e r s 

I M P E D A N C E 

Oscillators 

12 
mpl ifiers 

All these (and many other) important concepts 

analysed, explained and fully illustrated in a 

brilliant new series of Training Manuals entitled : 

* JUST OUT * * COMING SHORTLY * 

BAsIc: 
ELECTRICITY 

(In five parts) 

BAS I C 
ELECTRONICS 

(In six parts) 

A COURSE DEVISED FOR THE U.S. NAVY: ADAPTED TO BRITISH USAGE BYA SPECIAL RE ME TEAM 
WORKING WITH WAR OFFICE APPROVAL: NOW AVAILABLE FOR INDIVIDUAL & INDUSTRIAL USE. 

In these Manuals, 

first things come first - 
and only the essentials come anywhere! 

FILL IN THE 

COUPON TO -DAY 

COUPON - SEND NOW 
To THE TECHNICAL PRESS LTD. 
1, Justice Walk, Lawrence St., London, S. W.3. 

Please send me your FREE prospectus, 
describing the full Course of Technician 

Training in `BASIC ELECTRICITY' 
and `BASIC ELECTRONICS' 

NAME 

ADDRESS 
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KINGSMERE SUPPLIES LIMITED 
All Goods Post Free. (Export extra.) 

Built to the highest specifications, 
these chassis offer 
the finest value 
to the en- 
thusiast. 

MAIL ORDER HOUSE 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

5 MULLARD VALVES 
ECH42, EF41, EBC41, EL41, EZ40. 
Brand new and guar. A.C. 200/250 
v. Short -Medium -Long -Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
feedback. 4 watts. Chassis size 
134 x 6 x 8in. high. Aligned and 

'calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H. P. Dep. ES and five monthly o1 El. 

OUR PRICE f9 -9 -0 
Matched Speakers, Sin., 6in. x 4in., 6 }in., Sin. 17/6 ea. 10in. 25/ -. 

THE KINGSMERE POCKET 
MULTITESTER 

Size 5j x 3ö x I ;in. 
300 microamp F.S.D. Sin. Scale. 
17 Ranges. 3,330 ohms per volt. 
A.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. C . 0 to 300 m.a. in 3 ranges. 
Resistance. 0 to 20 K and 0 to 2 meg. 
Decibels. -20 to +23 db. and +20 to +37 db. 
Complete with leads and prods. Uses No. 8 battery. 
Made in Belgium. 

BARGAIN PRICE f6 -19 -6 

TERMS : Remit with Order or C.O.D. 

BRAND NEW 

AND BOXED 

OUR PRICE 

IE6-I9-6 
LIST PRICE £e -15 -0 

U.A.S. WORLD'S FINESY 4 -SPEED AUTOCHANGER 

IDEAL FOR USE WITH OUR CHASSIS 
H. P. Dep. E3 -10 and four monthly of El. 

SPECIAL PURCHASE 
FINEST QUALITY WORLD FAMOUS 

" GEVAERT GEVASONOR " 

LONG PLAY PLASTIC RECORDING 
TAPE 

On universal fitting plastic spools, for all recorders 
single and double track. 50% extra at standard prices. 
7in. spool 700ft. tape ... our price 35/- (List 50/ -) 
Sin. spool 850 ft.tape ... 'our price 21/. (List 28/ -) 

Satisfaction guaranteed or cash refunded. 

FOAMCOURT WAYE, FERRING, WORTHING, SUSSEX 

SOLDERING 
EQUIPMENT 

ltf 
Pit EC ISION 
SOLDER ING 
INSTRUMENTS 
for the ELECTRONICS 
I %DLti'I'IlY 

Comprehensive range 
Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3/32in. to 3 /8in. 
` Permabit or Copper bits 
All voltage ranges 6,/7v. to 230/250 v. 
Prizes from 19/6 

Illustrated is the 2Sw. 3 /I6in. replaceable 
bit model with safety shield. 
B ritish and Foreign Patents. Retistered 
designs. Suppliers to H.M. and Foreign 
Governments. Agents throughout the 
world. 
B rochure No. 5.10 sent free on request. 
Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS 
LIMITED 

106 George Street, Croydon, Surrey. 
Phone : CROydon 8589 Grams : Liresold Croydon 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW. 
GU 

D 
ARANTEED 

1AC6 
1C1 
1C2 
ICI 
IF1 
1F3 
FD1 
FD9 

1L4 
IPI 

PIO 
1P11 
R5 

!85 
T4 
U5 
A.7 

t 

1t 

rt1: 
A1<1' 
A L:, 

tAM11 
'ATO 

9;- 

718 

816 

718 
818 
718 
618 
818 
718 
8;- 

718 
7/e 
718 

61- 
10,8 

78 
8- 
66 
96 
66 
56 

6 6 

68A1i 
68E6 r- 
611E7 10/6 
6811'6 7/8 
68K'7 71- 
6C10 9/- 
6 U2 6,18 
6812 818 
6J7GT 8,6 
6K7G. 218 
eK7áT 6/8 
6K8G 718 
6L6G 10'8 
6Q7GT 818 
68L7GT 7'8 
6BN7GT 8 - 
6V6G 7 6 
6X4 7 - 
8X5GT 6- 
808 88 
12:1I1tt 10 6 
17A'I'd 8 6 
12 .AT7 7 6 
12A1'; 7 6 
1..A\7 7 8 

12.171:'L' 10 - 

12117131. 6/9 
I2K8GT 1818 
12Q7GT 7/6 
16A5 91- 
23A6G 10/6 
25L6üT 7/6 
257,46 91- 
:t5LßüT 91- 
:i5wl 8/8 
35Z4GT 8/- 
5763 1018 
DAVID 718 
DAF9O 8'8 
DF9L 7 6 
DF96 818 
DH76 716 
UB77 7- 
URIl2 &8 
11813u 10 - 
DK91 7.8 
UKSr. 9'- 
DK9f 8'G 
UL92 7 8 
DLitt 8 - 
101,96 8'8 
F:ARI'ö11 8 6 

ER91 5/6 
EBC41 191- 
EBF80 9,6 
ECC81 7i8 
ECCO2 7/6 
ECM 7/6 
ECCB! 918 
ECF80 10/6 
ECF82 1016 
ECR42 91- 
E0R81 -10'- 
ECL80 11/8 
EF41 9/- 
EF80 816 
EF88 18/- 
EF91 6/8 
11992 6/6 
EL30 2218 
EL41 101- 
E1,81 818 
EY51 1016 
EZ4O . 718 
EZ80 9i- 
EMI 81- 
KT66 We 
N17 7/6 

NIS 8/- 
N10 8/- 
PCC81 91- 
PCF811 91- 
PCF82 10/6 
PLIS 2218 
PL81 1316 
PLO2 9I- 
PY81 518 
PZ3U 17/6 
1/.52 818 
U70 718 
U78 71- 
UBC41 8;8 
UCR42 9/8 
UF41 8/6 
ÚL41 101 - 
UY41 7/6 
11'76 6/9 
IN 816 
X17 718 
XI8 91- 
X142 9/- 
X 160 9/- 
277 6/8 
ZÚ17 7/6 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLED U.P. switch. 
3'9; B.P., 33 : 8.w., 2'6. Value.= 10K to 2M. 

MATCHED PAIRS 
EL84 21/ -, 6V60 17/.. I(110I 27 6. 1111\ 118 - oer psis. Push Pall O.P. 

Transformers for Shove a -LI Si 14 6. 12- P.M. Speakers 3Q 24/6. 

SETS OF VALVES 
DE91, DF91, DAVID, DL92 or DL94 27 ;6 
ÚR96, 1/F96, DAF98, UL96 35f- 
195, IT4, 18:3. 304 or 3V4 27/8 
1;R,v, i /K7. 6Q7, 6V8, 6Z411 or 6X56 27 3 

Postage and poking 66. Over £1 post nee. C.O.D. 2;8. 
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Radio and Electronic Component Show 
INCREASED RELIABILITY WAS THE MAIN FEATURE OF THE LONDON EXHIBITION 

HELD FROM APRIL 6th TO 9th 

IMPROVED radio components which will lead 
to increased reliability of all electronic 
equipment, from television and radio sets to 

missile guidance systems, were to be seen at the 
exhibition of the Radio and Electronic Com- 
ponent Manufacturers' Federation at Grosvenor 
House and Park Lane House, London, from 
April 6th to 9th. There were 179 firms 
exhibiting. 

This was the last show of the series to be held 
at Grosvenor House. Next year there will be no 
components show, and commencing in 1961 the 
exhibition will be staged every two years at 
Olympia. It will then take place in the third 
week in May. 

Component Sizes 
There were interesting developments in loud- 

speaker design. One triple -speaker assembly by 
Richard Allan gives virtually fiat response from 
23 to 17,000 cycles per second. The popularity 
of small transistor portable receivers has given 
the loudspeaker makers problems in maintaining 
good sound response while further reducing 

A non -destructive Flash Tester by Labgear. 

speaker sizes. One loudspeaker shown by 
Whiteley Electrical Radio Co. measures only 
I; in. 

Reduction in component sizes was a general 
feature. A twin -gang variable condenser measur- 
ing less than one inch in any direction was shown 
by Wingrove and Rogers. Another firm (Forti- 
phone Ltd.) showed what is -claimed to be the 
smallest knob -operated volume control and switch 

The Collaro RP594 Gramophone Unit. 

ever manufactured commercially. It is specially 
designed for " headborne " hearing aids and 
measures less than one -third inch in diameter and 
little more 'than one -eighth inch in depth. 

Tape Recorders 
The expansion of the tape recorder market was 

reflected in the introduction of several new pieces 
of equipment. One of the well -known record 
player manufacturers introduced a new simple 
tape deck designed for the mass market. (B.S.R.) 
Manufacturers have improved the quality of 
recording tape. By using an extremely thin, yet 
strong. plastic base, a " double play " tape has 
been produced by the makers of Scotch Brand. 
which doubles the playing time for a spool of 
given size. 

Improvements in the record /playback heads, 
coupled with more uniform tape quality, enable 
recordings to be made at slower tape speeds with- 
out undue sacrifice of quality. With well- designed 
amplifying equipment, " better than radio " 
response can be obtained now at 3i}in. per second 
tape speed. doubling the length of playing time 
thac is available at the standard 7 1in. per second 
speed. 

Stereophonic Equipment 
Stereophonic recording and reproducing equip- 

ment was featured by several manufacturers. New 
tape decks and record players for this purpose 
were shown. There were also some improved 
stereo pickups. 
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There was an interesting new microphone for 
stereophonic recording. To all intents and 
puiposes it looks like a single instrument, but it 
is in fact two tubular directional microphones 

An S -band microwave du- 
plexing value with a minimum 

peak power of 200 kW. 
This is an M.O.V. product. 

mounted one above the other and capable of 
being turned to the required angle to accept 
" left " and " right " sound channels. This was 
shown by Lustraphone. 

Miniaturisation was to be seen everywhere. 
Transformers have been developed by Gresham 
Transformers and others for aircraft and guided 
missile work that are not only of reduced size 
and weight but are able to operate over even 
wider temperature ranges. 

Condenser and resistances of extremely close 
tolerances, designed to withstand difficult condi- 
tions of humidity and temperature, have been 
made even smaller than a year ago, yet are built 
to strict specification. 

New Test Gear 
Nev, test gear was exhibited. Taylor Electrical 

June, 1959 

Instruments and British Physical. Laboratories 
were showing highly sensitive multi- meters. 
Sufficiently rugged for everyday work on bench 
or in the field, one hat a sensitivity of 1 megohm 
per volt while the other, using an 8 microamp 
f.s.d. meter movement, is rated at 100,000 ohms 
per volt. 

Service manufacturers are stressing the increas- 
ing use' of plastics, not only in the production 
of cabinets and containers but for insulation and 
as dielectric materials in Condensers. Wiring and 
cables which are unharmed at temperatures 
between minus -65 degrees and plus 250 degrees 
centigrade are now quite general. New low -loss 
coaxial c a b l e 
w a s a l s o 
shown. 

Mobile Radio 
Much of the equipment 

which was seen related to 
mobile radio. As 
m ore channels 
come into use, 
s t r i c t e r 
frequency control 
is necessary in 
both transmitters 
a n d receivers. 
Cathodeon ex- 
hibited a crystal 
oven for main- 
taining the con- 
trol crystal at an 
even temperature 
-plus or minus 
2.5 degrees centi- 
grade - yet it 
measures little 
more than tin. 
in height and 
weighs o n l y 
I ; ounces. The same firm also showed a small 

I.F. crystal filter unit for narrowing 
the response band of .a V.H.F. 
receiver. 

A system of controlling alter- 
nating current without switching 
was demonstrated by Haddon 
Transformers Ltd. Known as 
stepless control, it uses a small 
D.C. supply to control large A.C. 
powers such as those used in elec- 
tric furnaces and various auto- 
mation systems. The D.C. is 
employed to vary the A.C. per- 
meability of a transformer core. 

Transistors are now invading 
the V.H.F. wavebands. Several 
firms are introducing transistors 
using germanium or silicon which 
are capable of operating at fre- 
quencies of 100 to 2.00 Mc /s. At 
least one firm is hopeful of put- 
ting on to the market a 400 Mc /s 
transistor soon. 

The new transistor oscillator by 
S.E.I. 

An inter-com unit by Labgear --also using a transistor circuit. 
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WONDERFUL OFFER OF A.M. -F.M. CHASSIS AT £13.6.8. (P. & P. 10/ -) 
Why buy a F.M. Tuner at the same price ? 
Tapped input 220 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15' x 6f" x sr high. New manufacture. 
Dial 14 }' x 4' in gold, red and deep brown. 
Pick -up, Extension Speaker, Ae., E. and Dipole sockets. 
Five " piano " push buttons -OFF, L.W., M.W., F.M. and 
Gram. Aligned and tested. With all valves & O.P.Transformer. 
Covers 1,000 -1,900 M. ; 200 -500 M. ; 88 -99 Mc /s. 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
Speaker & Cabinet to fit, polished, with back, 67/6. 
10' x 6' ELLIPTICAL SPEAKER, 20/ -. Tone Control fitted. 
TERMS :- (Chassis) £4.16.8 down + 101- carr. and 6 Monthly 

Payments of 30/ -, or with Cabinet & Speaker £5.9.2 down + 10!- carr. and 7 Monthly Payments of 351 -. 

" READY TO USE " I.T.A. 
CONVERTER 

I.T.A. high gain converter. ALL 
CHANNELS -ALL AREAS - 
ALL SETS. Direct switching 
(I.T.A. to B.B.C.): internal power 
pack : valves PCF80 and PCC84 ; 

moulded cabinet 8V x 4' x 6'. 
No alteration to your set ; fitted £5.5.0 P 

1 P. 
in 10 mins. 12 months' guarantee. 3/- 
For Philips' sets using Twin Feeder Specify " Twin 
Feeder." 

,.. 10 GUINEAS 
(Reg. Post 2/6 extra) 

Fully transistorized com- 
pletely built printed dr- 

.. cuit Radio, M.W. only. 
Originally nearly twice 
the price. Uses Ever 
Ready 9 v. PP4 battery. 

Weigh" oniv 16 ozs. Unbreakable plastic case, cream, 
red or blue. 6' x 31" x U'. We have received more than 
20 Stations at loudspeaker strength. 

SIX TRANSISTOR SUPERHET KIT £9.19.6 
Med. and L.W. ; Printed Circuit ; Instruction Book. 
Internal aerial. Details as for 10 Gn. Set above. 
All items supplied separately. Write for price list. 

1 -AMP BATTERY CHARGER,KIT (with instructions). 
6 v. and 12 v. 21/- (p. & p. 3/ -). Fully assembled 26/6 
(p. & p. 3/-). 

50 DIFFERENT NEW RESISTORS. #-1 w., 5/ -, 
post paid. 

AERIALS. F.M. Aerials single dipole room mtg., 17/6 ; 

ditto loft mtg., 20/- ; " H " with chimney lashings, 
651 -. Co- axial low loss cable 8d. yard or 20 yds. 12/6, 
all these items carriage paid. 

3 -VALVE AMPLIFIER 
(INCL. RECT.). Capable of 
giving 6 watts. 8' x 5" Speaker 
wired -in. Mains and output 
transformers. Valves ECC81, 
EL84 and Rect. 3 Controls, 
volume, bass and treble. On /Off 
switch. Fully guaranteed. 
Chassis size 61" x 3' x 2r. 
67/- (3/- p. & p.). 

AUTOMATIC RECORD 
CHANGERS COLLARO 
CONQUEST with manual 
play also. Turnover crystal 
pick -up, 4- speed, A.C. 
mains 200 -250 v., see illus. 
Buy for your friends as 
well. Box of 4 B.S.R. 
Monarch for only £26 
(carr. £I). 17.17.6 (5e- r. a r.) 

GRAMOPHONE AMPLIFIER with 
5in. SPEAKER. On 
Fabric - covered 
Baffle 12f" x 5 ". 
Mains and Output 
Transformers. Metal 

Rectifier. ECL82 Valve. Tone and Volume Controls. 
On /Oti switch. Plenty of \ olume. Fully Guaranteed. 
Two Knobs supplied. Ready to play. ONLY 57/- 
(post 3/ -). Useful for Stereo. 

BEREC " PIONEER " RADIO IN MAKER'S 
CARTON. Valves DK96, DF96, DAF96, 

DL96. Berec Ever -Ready Bat- 
tery B103, 20i- extra. Two Short 
Wavebands 2.5 to 7 Mc /s and 
6.5 to 17 Mc /s. Cabinet. 12" x 
7f" x 6'. In kit form with in- 
structions and, fully wired coil 
pack. Two Short Wavebands 
£3.10.0. One M.W. and S.W. 

ONLY £4.15.0 £3.17.6. Plus 2/6 p. & p. 
(5/- P. & p.) Separate items supplied. 

BATTERY ELIMINATOR. Converts your Battery 
Set to Mains. For 4 Low Consumption Valves (DK96 
range). 90 v. 15 ma. and 1.4 v. 125 ma., 42/6 (2/6 post). 
200 -250 v. A.C. Size 51' x 3 1' x 2'. Also for 250 ma. 
1.4 v. and 90 v. 15 ma. at same price. Specify which. 

LOUDSPEAKERS -Rola 10,000 line (2 -3 ohm). 3 f' 
square, 15/- (1/-) ; 8' x 5' Celestion elliptical 20/- (1/6) : 

6 }' cire. 14/6 (1/6) : all 2 -3 ohm. (p. & p. in brackets) 
50 SILVERED MICA AND CERAMIC CON- 
DENSERS. 10 / -, post paid. 

Send 6d. stamps will do) for our illustrated catalogue 
of the above items and others. All New Goods. 
Posted Orders to Worthing, please. Delivery by return. 
Terms :-One -third down and balance plus 7/6 in 
four equal monthly payments. Postage with down 

payment. (C.O.D. 2/- extra.) 
SEE SPECIAL TERMS FOR A.M. /F.M. CHASSIS. 

Large selection of complete Radiograms, ready built in cabinets, with 4 -speed Autochanger. Write for details, 
giving approximate size required. Price from £25 for A.M. only, or £30 for A.M. /F.M. 

G L A D S T O N E RADIO-25, Wordsworth Road, Worthing, Sussex, Tel.: 235 ; 

82B, High Street, Camberley, Surrey, Tel. : 2633 ; 3, Church Road, Redfield, Bristol, 5, Tel. : 51207. 
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WEYRAD 
June, 1959 

COILS AND TRANSFORMERS FOR A 
2 -WAVE TRANSISTOR SUPERHET WITH 

PRINTED CIRCUIT AND FERRITE ROD AERIAL 
LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6in, rod, 7 /16ín, diameter, flying lead (- 
connections, 208 pF tuning ... ... ... 12/6 
OSCILLATOR COIL- P50 /1AC 
Medium wave in screening can. For 176 pF 
tuning condenser ... .. .. 5/4 
Ist AND 2nd I.F. TRANSFORMERS- P50 /2CC 
470 Kc /s operation with 250 pF tuning in cans. 
II /16in. diameter by 3 /4in. high 5/7 
3rd I.F. TRANSFORMER- P50 /3CC 
Last stage transformer to feed diode detector. 
Size as P50/2 
DRIVER TRANSFORMER -LFDTI 
Fully enclosed with six connecting tags -case 
I I /16in. square by Ihn, high ... 17/6 

PRINTED CIRCUIT -PCAI 
Size 22in. x 82in. Ready drilled and printed with component positions 

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS 
AND PERFORMANCE IS GUARANTEED. 
Constructor's Booklet with full details, 2/ -. 

6/- 

... 9/6 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

SOUTHERN RADIO'S WIRELESS BARGAINS 
QUARTZ CRYSTALS. Types F.T.241 and F T.243. 2 -pin, ¡ 
Spacing. Frequencies between 5.675 Kc /s and 8.650 Kc /s. (F.T 243) 
20 Mc /s. and 38.8 Mc /s (F.T.24), 54th Harmonic, 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/ -. Holders 
for both types, 1/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
TRANSPARENT MAP CASES, Plastic. 14" x 10r. Ideal for 
Maps, Display. etc 5/6 
STAR IDENTIFIERS. Type I A -N Covers both Hemispheres 5/6 
CONTACTOR TIME SWITCHES. 2 Impulses per sec , in 
case 11/6 
REMOTE CONTACTOR. For use with above 7/6 
TRANSRECEIVERS. Type " 38 " ( Walkie- Talkie) complete with 
5 valves, etc. New condition, untested by us, but serviceable no 
guarantee. 22/6 each. 
ATTACHMENTS for Type " 38 " Transreceivers. ALL BRAND 
NEW. PHONES, 15 /6 ; THROAT MICROPHONES, 4/6 ; 

JUNCTION BOXES, 2/6 ; AERIALS, No. I, 2/6 ; No. 2, 5/-; 
WEBBING, 4/- ; HAVERSACKS, 5/- ; VALVES, A.R.P.12, 4/6 ; 

A.T.P.4, 3/6. Set of FIVE VALVES, I9 /- the set. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6 
CONDENSERS. 100 Assorted. Mica, Tubular, etc. NEW. 151 - 
LUFBRA HOLE CUTTERS. Adjustable }" to 3h". For Metal, 
Plastic, etc. 7/. 
MORSE TAPPERS, Midget Type, 2/9. Standard, 3/6. Heavy 
Type on Base, 5/6. ALL BRAND NEW. 
MORSE PRACTICE SET. TAPPER with BUZZER on Base. 
Complete with Battery. BRAND NEW 12/6 
MAGNETS. Strong Bar Type. 2" x d ". 1/6 each. 
TRANSRECEIVERS. Type " 18 " Mark III. Two Units (Receiver 
and Sender). Six Valves, Micrometer, etc. Metal Case, Un- 
tested. No guarantee, but COMPLETE E2 I8s. 6d. 
ATTACHMENTS for " 18 "Transreceivers. ALL BRAND NEW. 
HEADPHONES, 15/6 ; HAND MICROPHONE. 12/6 ; AERIALS, 
5/- : SET OF 6 VALVES, 30/ -. 

- PACKARD -BELL AMPLIFIERS. Complete BRAND NEW 
with Valves ; Relay, etc. etc. 17/6 each. 
SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged. 
Mainly broken cases (perfect movements). Including 3 Brand New 
Aircraft Instruments. 12 for 45/ -. 
9057 OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
II, LITTLE NEWPORT ST., LONDON, W.C.2. GER. 6653 

Build your own HI-FI! 
At last! A specially 
selected and 
designed HI -FI 
Sound Installa- 
tion for your home 
at really reason- 
able cost! 
You save because you 
assemble everything 
yourself following 
our step by step in- 
structions. You pain 
because you learn 
about the equipment 
as you build and are 
able to service and 
maintain it after- 
wards. Best of all - 
you'll have fun building it and be thrilled with the finished instru- 
ment which will bring you an entirely new experience in the enjoy- 
ment of sound.No previous skill or experience is needed.Post coupon 
now for full details, without any obligation. Easy terms available. 

Equipment includes: Luxury Cabinets Top Quality Amplifier 
suitable for stereo or non -stereo reproduction VHF /FM Radio 
Units Record Player Tape Recorder - Hi -Fi Speaker system. 

BROCHURE - POST TODAY 
-- --I 

Radi ostruc tor, (Dept. H34), 4ó Market Place, Reading, Berks. 

Please send Brochure without obligation to 

BLOCK 
CAPS 

Address......................................................................_.......... ..........,..............::.... PLEASE 
_ .................................................................................. ..............._............... _..6 -59 

309 We do not employ representatives 

RADIOSTRUCTOR 
BRI .l AD10 TRAINING ORGANISATION 
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International Transistor Convention 
TO BE HELD AT EARLS COURT, FROM THE 21st TO 27th MAY, 1959 

THE transistor was invented in 1948 by three 
Americans: Dr. W. B. Shockley. now head 
of Beckman Semiconductor Laboratories; 

Professor John Bardeen, now Physics and Electri- 
cal Engineering Professor at the University of 
Illinois; and Dr. Walter H. Brattain of the Bell 
Telephone Laboratories. 

Each is a Nobel prize winner in physics. and 
they will be giving the opening lectures at the 
convention, which is already exciting world -wide 
interest among scientists and engineers. Delegates 
(some 2.000 are expected) will be coming from 
almost every country in the world, including 
Russia, East Germany and Poland. 

Scope of Convention 
The convention will range over the whole field 

of transistors and semiconductors, including basic 
theory, transistor materials, characteristics and 
their measurements, transistors as a circuit 
clement, technology, design manufacture, applica- 
tions, and world technical trends. 

During its 23 sessions (11 specialist. 12 general). 
over 30 lectures will be given and some 200 papers 
are expected to be presented, the texts of which. 
together with the convention discussions, will be 
published in a special supplement of the " Pro- 
ceedings of The Institution of Electrical 
Engineers." 

Need for Exchange of International Knowledge 
Transistors -" three bits of wire leading from 

a germanium crystal enclosed in a vacuum inside 
an aluminium tube protected by silicone grease" 
-represents one of the most outstanding scienti- 
fic and technical achievements of the post -war 
period, and they have had an enormous influence 
on many branches of electrical engineering. 

The need now is for an exchange of inter- 
national knowledge on the transistor and its 
applications. That the International Convention 
and Exhibition on Transistors and Associated 
Semiconductor Devices (to give it the official 
title), will meet this need is made apparent by the 
very large number of delegates who have already 
expressed their intention of attending the event, 
and by the clear indications of a large attendance 
by scientists and engineers desiring to see the 
exhibits. 

It is fitting that London, one of the main elec- 
tronics centres to which people from all over the 
world come to teach or to be taught electronics, 
should be the place chosen for this unique 
scientific convention and exhibition. 

Nature of Exhibits 
The exhibits will come from firms manufactur- 

ing transistors and other semiconductor devices, 
and from those making transistor materials, equip- 
ment incorporating transistors, or specialised 
components for use in transistorised equipment. 

Many of the numerous applications of transis- 
tors and other semiconductor devices will be 
demonstrated, and a section of the exhibition will 
he devoted to research and development. with 
exhibits from government, industrial and univer- 
sity research laboratories. 

V.I.P. Treatment for School Parties 
The exhibition. organised for the I.E.E. by 

Industrial and Trade Fairs Ltd., will be open to 
scientists, engineers, numerous categories of 
technical experts. and students. Admission will 
be by ticket. Parties from schools will also be 
welcomed. Applications for tickets should be 
made to Industrial and Trade Fairs Ltd.. Drury 
House, Russell Street, London, W.C.2. 

LIST OF PRINCIPAL EXHIBITORS 
Ardente Acoustic Laboratories Ltd. 
Associated Electrical Industries Ltd. 
Atomic Energy Research Estab. 
Belling & Lee Ltd. 
Birlec Ltd. 
Brandhurst Co. Ltd. 
British Thomson - Houston Co. Ltd.; 

also Research Section 
Brush Crystal Co. Ltd. 
Compagnie Francaise Thomson - 

Houston 
Compagnie Generale de T.S.F. 
Dawe Instruments Ltd. 
Edwards High Vacuum Ltd. 
Electrovac Hecht & Huber O.M.G. 
Elga Products Ltd. 
Elliott Brothers (London) Ltd. 
English Electric Valve. Co. Ltd. 
Ever Ready Co. (Gt. Britain) Ltd. 
Ferguson Radio Corporation Ltd. 
Ferranti Ltd. 
General Electric Co. Ltd. 

G.P.O. (Research Section) 
Hatfield Instruments Ltd. 
Heraeus Quarzschmelze G.m.b.H. 
Imperial Chemical Industries Ltd. 
Institution of Electrical Engineers 
Johnson, Matthey & Co. Ltd. 
Livingston Laboratories Ltd. 
Mallory Batteries Ltd. 
Mansol (G.B.) Ltd. 
Mining & Chemical Products Ltd. 
Mullard Ltd.; also Research Section 
Newmarket Transistor Co. Ltd. 
Plessey Co. Ltd. 
Pye Ltd. 
Rank Cintel Ltd. 
Raytheon Manufacturing Co. 
R.C.A. (Great Britain) Ltd. 
Rivlin Instruments Ltd. 
Roband Electronics Ltd. 
A. V. Roe & Co. Ltd. 
S.C.I. Ltd. 

Semiconductors Ltd. 
Shockley Transistor Corporation 
Siemens Edison Swan Ltd. ; also 

Research Section 
Siemens & Halske A.G. 
Societa Generale Semiconduttori 

S.p.A. 
Solartron Electronic Group Ltd. 
South London Electrical Equipment 

Co. Ltd. 
Standard Telephones & Cables Ltd. 
TEKADE 
Telefunken G.m.b.H. 
Texas Instruments Ltd. 
Transitron Electronics Corporation 
Ultra Electric Ltd. 
University of Birmingham 
Venner Electronics Ltd. 
Wayne Kerr I ahoratories Ltd. 
Westinghouse Brake & Signal Co. Ltd. 
Wirepots Ltd. 
Wire Products & Machine Design Ltd. 
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BRIGHTON AND DISTRICT RADIO CLUB 
Hon. Sec. : Mr. E. M. Large, School House, Frant Road, 

Hove. 4. 
The headquarters of the above are The Club Room, " The 

Eagle Inn." Gloucester Road, Brighton I, and meetings are 
held on Wednesdays 8 to 10.30 p.m. 

THE Spring Programme for 1959 is as follows: 
Wednesday. May 13th. -Junior Members' Evening No. 2. 

Wiring a Circuit, by D. Hemsley. 
Wednesday, May 20th. -The Short Wave Bands and What Can 

be Heard on Them. by C. T. Fairchild (G3YY). 
Wednesday. May 27th. -Film Show. 
Wednesday, June 3rd. -Final arrangements for the National 

Field Day. 
Saturday and Sunday. June 6th and 7th.- National Field Day 
Morse Classes will be held where possible to fit in with existing 

programme. 
Notice to Members. -There has been an increase in the rent 

of the Club Room. The Committee do not wish to increase 
subscriptions, so the only way to keep the Club going is by more 
regular attendance. 

The Club welcome to their meetings all interested in radio. 

THE BRITISH INSTITUTION OF RADIO ENGINEERS 
THE following are the May Institution meetings. 

Tuesday. May 5th. 6.30 p.m. (London Section). " An 
Experimental Diode Parametric Amplifier and its Properties," 
by I. M. Ross. C. P Lea -Wilson. A. J. Monk and A. F. H 
Thomson. at the London School of Hygiene and Tropical 
Medicine, Keppel Street, Gower Street. W.C.I. 

Wednesday. May 13th. 6.30 p.m. " Improving Communication 
Techniques -what have engineers to learn from theory ? " by 
Professor D. Gabor. F.R.S., at the London School of Hygiene 
and Tropical Medicine, address as above. 

BRITISH TIMKEN AMATEUR RADIO CLUB 
Hon. Sec.: D. G. Chatfield (G3JXU), 55, Bush Hill, Weston 

Favell. Northampton. ' 

THIS newly- formed club. which has been in existence about 
three months, is now " on the air " under the flag G3NI B. 

They will eladly welcome contacts on 80 and 160 metres, as at 
present they are limited to these two bands. The club' night is 
every Thursday. 

The equipment in use at present is a ZCI transmitter and 
National H.R.O. receiver. A Type 36 set is up for modification 
and they hope to build a higher power rig for the L.F. bands. 
aerial is 300fí. long, wire 80ít. up. 

The club has already visited the BBC transmitting station at 
Daventry and have in line a lecture on " Interfere.nce." by Mr. C. 
Homer, of the G.P.O. : a film night, and a visit to the local 
brewery ! 

The shack at British Timken is situated on the sports field and 
they have been granted permission to erect an aerial between 
two of the four 8Oft. floodlight towers, which are spaced at a 

300ft. by 400ft. rectangle. 

BURY RADIO SOCIETY 
Hon. Sec.: Mrs. Jean Hodgkins (G3JZP), 24, Beryl Avenue, 

Tottington, nr. Bury, Lancs. 

MEETINGS 
on the second Tuesday of every month at 8 p. m. 

at the George Hotel, Kay Gardens, Bury. All hams 
and S.W.L.s welcome. 

The next meeting is on May 12th. and Mr. J. Crowther, 
G3KMM. will give a talk and make final preparations for NFD. 

The meeting on June 9th will be a Junk Sale. 

CHESTER AND DISTRICT RADIO SOCIETY 
Hon. Press Sec.: A. Bagley, Astbury Cottages, Parkgate Road, 

Saughall, nr. Chester. 

AT an Extraordinary General Meeting of the Chester and 
District Amateur Radio Society, held at the Y.M.C.A., 

Chester, on February 24th last, it was decided to rename the club 
The Chester and District Radio Society. 

H. Morris (G3ATZ). of 24, Kingsley Road, Boughton Heath, 
Chester, was elected Hon. Secretary for the coming year. 

June, 1959 

CLIFTON AMATEUR RADIO SOCIETY 

THE following events were held during March and April : ' 

March 6th. -A Junk Sale. 
March 20th. -A lecture on the History. Development and 

Manufacturing Technique of the Avometer," by a representative 
of Avo, Ltd. 

April 3rd. -A lecture and demonstration called " Aerials and 
the Amateur" by C J. Leal, G31SX. The talk was illustrated 
with scaled down aerials working at 300 mets and set out to 
prove that the theory in the technical books is correct. Visitors 
from the N.W. Kent Radio Society attended. 

April 17th. -A lecture and demonstration called " Direction 
Finding," by C. Hatfull (G3HZ1), assisted by other club members, 
when members of the Mitcham Radio Society were entertained. 

On May 8th Mr. G. A. Bird (G4ZU) will give a talk on the 
subject of " Practical Transistor Circuits," and on May 29th a 
Junk Sale will be held. 

The first D F Contest of the year will be run on May 17th, 
the assembly point being Green Street Green, near Farnborough, 
Kent. 

Meetings continue every Friday as usual at the clubroom, 225, 
New Cross Road. S.E.l4, at 7.30 p.m. G3GHN, the club Tx, 
is on most of these evenings on 160 metres and welcomes 
contacts. 

DI8RBY AND DISTRICT AMATEUR RADIO SOCIETY 
(Incorporating Derby Wireless Club. 1911) 
(Affiliated to Radio Society of Great Britain. Station G3ERD.) 
Hon. Sec. : F. C. Ward (G2CVV), 5, Uplands Avenue, Littleover, 

Derby (Tel. 21931). 
Calendar of events : 

June 3rd. -Surplus Sale. 
June 6th. -National Field Day. 
June 10th. -Open Night : Proposed visit Oaklands Amateur 

Observatory. 
June 17th. -Direction Finding Practice Run. 7.30 to 9.30 p.m. 
June 24th -Beginners' Demonstration. 
July 1st. -Surplus Sale. 
July 5th.- R.S.G.B. Second 144 m/c Field Day (Telephony) 
July 8th. -The Derby Wireless Club. 
July 15th. -Open Night. 
July 26th.- Direction Finding Contest (President's Trophy). 
July 29th.- Beginners' Demonstration. 
August 16th. -Mobile Rally. 
All meetings will be held in Room No. 4. 119. Green Lane, 

Derby. commencing at 7.30 p.m. Refreshments served 9 p.m. 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : A. Robinson (G3MDW), Candy Cabin, Ogden, 

Halifax. 

AT the monthly meeting of the above Society, on March 3rd, 
1959, held at the Sportsman Inn. Ogden, a good attendance 

of members listened to a lecture by Mr. Falkus and Mr. Newbold 
of Fane Acoustics. Ltd., and the subject was " Hi -Fi and Stereo 
Reproduction." The chairman. Mr. H. Malkin (G3FDC), 
presided and proposed a vote of thanks. 

(Continued on page 337) 

The illustration shows the den of Mr. James J. Grat' 
(GM3LRG) of Greenock. 
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17" T/V / REGETTERED 
CHASSIS, IMPROVED 
TUBE and 
SPEAKER 
16 GNS. 12 MONTHS' 17ín. Rect. f 7.10.0 

GUARANTEE I4in. Rect. ¡LLCM) 
Our 12 months' guarantee (6 months full replacement. 6 months = 
progressive) illustrates our wholehearted confidence in the 
Tubes wte offer. Remember they also hold a 10 days' money back = 
guarantee. 
9in., 10in., I4in., I5in. & I6in. Round Tubes. Our special = 
offer of these sizes, ES. 12ín. T.V. Tubes, E6. Three months' 
guarantee on round Tubes. Ins., Carr., 15/6. 

VACUUM 
T.V. TUBES 

17ie. Rectangular Tube on modified chassis. Supplied as single 
= channel chassis covering B.B.C. channels 1 -5, or, incorporating 

Turret Tuner, which can be added as an extra, at our special 
= price to chassis purchasers of S0 /- giving choice of any 2 channels 

(B.B.C. & I.T.A.). Extra channels can be supplied at 7/6 each. 
Chassis size 12 x 141 x I lin. less valves. Similar chassis are used 
by well -known companies because of their stability and reliability. 

= With tube and speaker (less valves), 16 guineas. Complete and 
working with valves and Turret Tuner, 24 guineas. 12 months' 
guarantee on thé Tubes. 3 months' guarantee on the valves 

E and chassis. Ins., carr. (incl. Tube), 25/ -. 

R.P.2. RECORD 
PLAYER CABINET 
A beautifully styled cabinet. 6A9 = Made by a famous manufacturer. 

= In polka dot cloth with clipped 
lid and carrying handle. Size 

= 16 a 141 x 14in. deep. Will 
take B.S R. Monarch 4 -speed 

= Autochanger and 4 x 7in. 
= elliptical speaker and most 
= of the modern portable 

amplifiers. Carr. & Ins., 4/6. 

= B.S.R. MONARCH i 4 -SPEED 
AUTOCHANGER, 

(6.19.6 _ 
SOUND /VISION & I.F. STRIP, 5/9 * COLLARO 4 -SPEED AUTOCHANGER, £7.19.6. Salvaged. Complete sound and vision strip. 8 valve holders. 

_ * B.S.R. MONARCH 4 -SPEED STEREO AUTO - Less valves. I.F.s 16 -19.5 Mc /s. Size 81, x 4y x 41in. Drawings free 
= CHANGER, £9.19.6. with order. P. & P, 2/6. _ 
_ * COLLARD CONQUEST STEREO AUTOCHANGER, TIMEBASE, 4/9 - II GNS. Containing scanning coils, focus unit, line transformer, etc. _ 

* U.A.12. Latest B.S.R. MONARCH 4 -SPEED MIXER, Less valves. Drawings free with order. P. & P., 2/6. 

= E8.9.6. POWER PACK & AMPLIFIER, 9/9 
_ * T.U.9. B.S.R. 4 -SPEED SINGLE PLAYER, £4.9.6. Output stage PEN45. O.P. trans. choke. Smoothed H.T. 325 volt 

at 250 mA. 4 v. at 5 amp. 6.3 v. at 5 amp. 4 v. at 5 amp. centre 
= P. & P. on Autochangers, 5/6. tapped. Valve base for rectifier. Octal or 4 pin. Output is E 
E STEREOPHONIC AMPLIFIER, £7.19.6. taken from standard plugs. Less valves Ins., carr., 5/6. E 

12 months' guarantee. CONTEMPORARY EXTENSION SPEAKERS, 32;6 E 
Beautifully made for portable stereophonic record players. 18 x 7 x ISin. Dark veneered walnut cabinet. Attractive speaker 
Latest design with printed circuit. Dimensions 3 x 51 x 9(in. fret. High quality Bin. P.M. Speaker. On and Off switch and 
A.C. only. Mains isolated. Twin amplifiers each side giving volume control.. P. & P., 3/6. _ 

E 3-4 watts output. Incorporating ECL82 triode pentode valve. 1, _ 
Full tone, volume and balance controls. Complete and ready 

= 
FIOLE RADIO, 79 6 =_ 

= to fit. Knobs 3/6 per set extra. P.P. & Ins., 4/6. J - A.C. /D.C. Universal mains 5 valve or 
PORTABLE AMPLIFIER MARK D.2, 79/6 I octal superhet. 3 waveband receiver 

= 12 months' guarantee. v /I can be adapted to gram p.u. In 

E Printed circuit. Latest design. Dimensions 7 x 21 x Sin. KC. \.á -DOA attractive wooden cabinet. 91 a 

E only. Mains isolated. 3 -4 watts output. Incorporating the latest -_= - - - 18) x I l'(in. Ins., carr., 7/6. E 
E ECL82 triode pentode output valve giving higher undistorted - -- _ 
= output. Volume and tone controls. Knobs, 2/6 extra. P.& P., 3/6. 

EXTENSION SPEAKERS, 19/9 DUKE d oak cabinet of attractive appear- UKE 
voce. Fitted with Bin. P.M. Speaker er W.B. r'., ; 

= or Goodmans of the highest quality.i'1 
e ( Standard matching to any receiver (Dept. D.6. , 621 3, ROMFORD flex included. D P ) ROAD, E (2 -5 ohms). Switch and 

E. Ins., carr., 3/6. MANOR PARK, E.12. 
= IDEAL FOR STEREOPHONIC SOUND TERMS AVAILABLE = Bin P.M. Speakers, 8/9. With O.P. transformer fitted, 10 / -. 

6!.in. P.M. Speakers, 12/6. 4 x 7in. elliptical speakers, 19/6. Send for FREE Catalogue. Tel.: ILF 600/ 3 E 8 x Sin, elliptical speakers, 22/ -. P. & P., 2/9. 

J I1111111111111111111111111111111 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlnillI11111111111i 111111111111i111111IIIII1111111111111111111111111111111iuu 

* EXPRESS DESPATCH SERVICE * 
Please 'phone to confirm Tube in stock. Send Telegraph 
Money Order. Tube despatched Passenger Train same day. 
This service only available with remittance by a Telegraph 
Money Order. 

SOLO SOLDERING TOOL, 
110 v., 6 v. or 12 v. (special adaptor 
for 200/240 v , 10/- extra). Automatic 
solder feed including a 20ft. reel of 
Ersin 60/40 solder and spare parts. 
It is a tool for electronic soldering 
or car wiring. Revolutionary in 
design. Instantly ready for use and 
cannot burn. In light metal case with 
full instructions for use. Post, 2/9. 

SUPER CHASSIS, 79/6 
5 valve superhet chassis including Bin. _ o ¡ Ilr 
P.M. speaker and valves. Four control `' 1101 

knobs (tone, volume, tuning, w /change f = 
switch). Four w /bands with position 
for gram p.u. and extension speaker. 

4 
I 
f 

A.C. Ins., carr., 5/6. 

12/6 
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MO EK 
TAPE DECK 

PRACTICAL WIRELESS June, 1959 

$d CL 6eira amide" 

List 
21 

Gns 

Motek is the core of many recording 
machines. Manufacturers build in 
Motek -and then out of sight and 
mind -which is as it should be, for 
built -in Motek has built -up immense 
confidence from manufacturers and 
customers alike. And no wonder, 
with these five star features : Push 
Button Operation, Counter, Safety 
Erase Button, Pause Control, Three 
Speeds. 
Details on request. Patents Pending 

1 R1 T 7CEC3E-INIQVEl3 
Wedmore Street, London, N.19. Tel: ARChway 3114. 

DHB16353 

NEW TAYLORMETER 
Model I27A 

20,000 o.p.v. 
POCKET SIZE! 

Performance equal to a 

high priced instrument 
OUTSTANDING FEATURES: 
Sensitivity zo,000 o.p.v. 
D.C. r,000 o.p.v. A.C. 
20 Ranges. 
D.C. Current SoPA, to 
I Amp. 
D.C. Volts o.3 v. to 
r,000 v. (25kV. by probe). 
A.C. Volts to v. to i,000 v. 
3 Resistance Ranges from o -zo megohms (self - 
contained). 
Meter 4opA 3r arc. Accuracy D.C. 3%, A.C. 
4 %, Ohms 5% 
Dimensions 5r x 31" x II". price' £10.0 .0 Weight 54oz. 
Hire Purchase or Credit Sale Terms available. 
Write for full details : 

TAYLOR ELECTRICAL INSTRUMENTS LIMITED 
MONTROSE AVENUE, SLOUGH, BUCKS. 

Telephone : Slough 21381 Cables : Taylins, Slough 

AN a BANDSPREAD 

SHORT -WAVE RECEIVER BS125R. £46.10.0 GT. b'U.9) 
A reliable high performance semi -communications receiver 

with 6 bandspread ranges (11, 13, 16, 19, 25 and 31 metre bands) 
and 3 general coverage bands (15 -43, 43 -150, 190 -550 metres). 
A tuned high gain R.F. stage and two I.F. stages ensure out- 
standing sensitivity and selectivity. The 10 -watt push -pull 
output amplifier section, with independent bass and treble 
controls and high quality output transformer, gives a high 
standard of reproduction which, with the gram input provided, 
is available for record reproduction as well. 

BANDSPREAD and R.F. 

STAGE TUNERS 
Tuner -Control Unit versions of these 
models, incorporating bass and treble 
and gain controls, and audio pre - 
amplification, are available for use with 
existing power amplifiers. 

BS125T. £31.10.0 (Plus Purchase 
Tar in the 

RF125T. £22.10.0 t'nii, d 

An ALL-WAVEBAND RECEIVER 
WITH R.F. STAGE RF125R. £37.10.0 (pIT. Utl.) 

This version of the 125 receiver is identical to that described 
above, except that the coverage is continuous from 13 to 550 
metres spread over 4 ranges and with the addition of the long 
waveband. 

Post this coupon or write for descriptive literature and details of Home l 
Trial facilities, Hire Purchase Terms and Guarantee or call at our Holloway 
Showroom for full, unhurried demonstration and professional advice on 
your installation. Open 9 -6 Weekdays and 9 -5 Sats. 

NAME PJ5 

ADDRESS 

ARMSTRONG WIRELESS & TELEVISION CO. LTD.. 
WARLTERS RD.. LONDON, N.7. NORth 3213 

www.americanradiohistory.com

www.americanradiohistory.com


Jeune, 1959 PRACTICAL WIRELESS 337 

HARLOW AND DISTRICT RADIO SOCIETY 
(Affiliated to the Radio Society of Great Britain) 
Hon. Sec. : A. T. White, The Chestnuts, Fyefield, Ongar, Essex. 

THE above club holds its meetings at 6, High Street, Harlow, 
Essex, on Tuesday evenings at 8 o'clock. They are endeavouring 

to arrange film shows, lectures, or visits, on alternate Tuesdays 
during the fine weather. 

The club participates in the various amateur contests, and also 
in the R.S.G.B. annual " Field Day." 

Eadt year. the club holds a mobile rally and this year it is 
proposed to hold it at Magdalen Laver village hall on June 
21st (Sunday). Last year's rally which was held at the same 
venue was very successful in spite of disadvantageous weather. 
Refreshments are to be available and it is hoped to be able to 
arrange exhibitions and demonstrations. " Talk -in " stations 
will be operating on 160 and 2 metres. 

Visitors to any event or meeting are always welcome and any 
enquiries can be made either to the Secretary or the Chairman at 
6, High Street, Harlow, Essex. 

LIVERPOOL AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : H. James (03MCN), 448, East Prescot Road, Knotty 

Ash, Liverpool, 14. 
MEETINGS are held every Tuesday at 8 p.m. at the Gladstone 

Mission Hall, Queen's Drive, Childwall, Liverpool and 
future events include : 

May 12th -Lecture on TV! by G3LIS. 
May 19th- Lecture on Relays. 
May 26th- Lecture on Aerials by G3EWZ. 

LOWESTOFT AND BECCLES AMATEUR RADIO CLUB 
Hon. Sec. : P. Hayward, 60. Edgerton Road, Lowestoft. Suffolk. 

THE Club in conjunction with the Lowestoft & District R.S.G.B. 
Group participated in the Careers and Hobbies Exhibition 

held by the Lowestoft Rotary Club at the Pier Pavilion, South 
Pier, (Lowestoft, from April 29th to May Ist, 1959. 

An amateur station was in operation during the exhibition 
using the call sign GB3RC and there was the usual display of 
amateur built equipment. 

READING AMATEUR RADIO CLUB 
Hon. See.: R. G. Nash (G3EJA), " Peacehaven," 9, Holybrook 

Road, Reading. 
. CLUB meetings are held on the last Saturday in each month, l. at 7 p.m. for 7.30 p.m. at the Palmer Hall. West Street. 

Reading. Ort April 12th G5HZ arranged derails of the 
clubs entering the R.S.G.B. Field Day. On May 30th G3GKH 
will be discussing gear for 2 metres and down. There is to be a 

- talk shortly by G5TP on mobile equipment for top band. 
New members and visitors are always welcome. Subscriptions 

are 12s. per year for adult members and 6s. per year for under I8's. 

REIGATE AMATEUR TRANSMITTING SOCIETY 
Hon. Sec. : F. D. Thom, 12. Willow Road, Redhill, Surrey. 

THIS Society has recently been formed by a small group of 
enthusiastic radio amateurs in the Reigate and Redhill 

areas with the aim of furthering the spirit and interests of amateur 
radio locally. The Chairman is P. D. Lucas (G3JDN), 14, 
Rusheits Road, Reigate, Surrey, and the Hon. Sec.,Treas. is 
F. D. Thom, (Tel. : Reigate 5033), either of whom will be willing 
to supply further details to any interested licensed amateur or 
S.W.L. 

Future activities include a demonstration of amateur radio 
at the Reigate Grammar School Fair to be held in the School 
Grounds on Saturday, May 30th, when the Society will be 
operating under the call -sign G3JDN A, on all bands from 160 m. 
to 2 m. and for which occasion special QSL cards will be printed. 
The Society will be assisting the local R.S.G.B. members in the 
National Field Day and 2 -metre Contests, and portable expedi- 
tions are also planned. 

ROYAL AIR FORCE AMATEUR RADIO SOCIETY 

THE first Amateur Radio Society to be formed in the RA.F. 
was called the Cranwell Amateur Radio Transmitting 

Society and was formed in 1936. C.A.R.T.S. was allotted the 
call sign G8FC. Widening interest throughout the R.A.F. in this 
hobby, and the desire of members of C.A.R.T.S. to continue to 
maintain touch with Cranwell members after their dispersal on 
posting, gave birth to the formation of the R.A.F. Amateur 
Radio Society, April 1st, 1938. 

The Society received Air Ministry support and has prospered. 
The Headquarters (G8FC) is now located at No. I Radio School, 
R.A.F. Locking, near Weston -super -Mare. and many stations 
at home and overseas have opened RAF -ARS Clubs. Corporate 
membership is open to all serving R.A.F. amateurs and retired 
R.A.F. personnel may continue membership as Associates. Both 
types of membership are open to Air Ministry civilian employees. 

The Society has received very valuable financial help from the 
Nuffield Trust and has been able to supply many of its clubs with a 
transmitter kit of parts by virtue of' this assistance. 

Air Marshal Sir R. G. Hart (R'td.) is the Patron of the Society, 
the position of President is vested in the Officer Commanding 
R.A.F. Locking, and the Vice- President is. at the moment, 
WfCdr. A. R. Gilding (G3KSH) who represents the Society at 
Air Ministry level. 

Many of the Society's members will be well known to experi- 
enced " Hams." W Cdr. W. E. Dunn (R.A.F. R'td.), affection- 
ately known as " Wally " (G2LR), has been responsible for 
RAF -ARS at Air Ministry level virtually since its inception in 
1938 until he retired a year or two ago. Another member well 
known in " Ham " circles is F ¡Sgt. Frank Johnstone (G31DC). 
This operator accompanied the Inspector of Radio Services to 
many stations on his IRIS flight and visited' many R.A.F. Clubs 
overseas. 

It will be of interest to note that another member, Sgt. Ellis 
(Taffy) Williams (VPBBO), was a member of the Advanc Party 
of the British Trans- Antarctic Expedition at Shackleton in 1956. 
where he operated under conditions of great difficulty in an 
official capacity for the Advance Party and also as an amateur. 

The Society issues its own magazine entitled " QRV " to all 
members twice a year. 

SPEN VALLEY AMATEUR RADIO SOCIETY 
(Affiliated R.S.G.B.) 
Hon. Sec. : J. J. Rose, 14, South View Terrace, Hill Head, 
Dewsbury, Yorkshire. 
THE Northern Mobile Radio Rally will be held on May 24th, 

1959 in the Park of Harewood House, situated on the A61 road 
between Leeds and Harrogate. 7 miles from Harrogate, and 8 
miles Leeds. Talking -in stations will be operated on 160 and 
80 metre hands. The park will be open from 12.30 to 6 p.m. 
The rally will be mainly a social event and the organising corn - 
mittee welcome old and new friends. A Bi- centenary exhibition 
will be open, " The Story of Harewood " and " Harewood 
Golden Vase." An "all -in " charge will be 3/- ; children half 
price, or a I I- additional charge to the park admission which is 
1/6. Refreshments are available in the park at nominal charges. 
High Teas or Cold Luncheons can be booked in advance ; for 
menu and prices, bookings, or any further details write to the 
Secretary. 

STOKE -ON -TRENT AMATEUR RADIO SOCIETY (G3GBU) 
(Affiliated to R.S.G.B.) 
Hon. Sec. : Victor James Reynolds (G3COY), 90, Prince's Road, 

Stoke -on -Trent, Staffs. 

ANNUAL General Meeting was held on March 26th, at the 
Club headquarters " The Cottage," London Road, Oakhill, 

Stoke -on- Trent. 
New officers were elected. Plans were made for participation in 

all the inter -club contests. 
The Midland Mobile Rally was held at the nearby Trentham 

Gardens on April 26th. 
A demonstration of radio operating was given to the Newcastle- 

, under -Lyne Conservatives on April 30th. This was on similar 
lines to a demonstration given to the Senior Scouts at Burslem 
on March 14th. For this event the local Fire Brigade assisted 
with the erection and dismantling of the aerials. 

During the Easter weekend more work was carried out on 
building the Country Shack, G3GBU/A. Huge pieces of Derby- 
shire stone were lifted into position to complete the gable walls. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec. : G. Western (G3LFL), 118, Salisbury Avenue, Barton, 

Torquay. 

SOME 40 members were present including an old friend G3HW, 
Mr. L. Dymond, and Mr. J. Seaton, a keen SWL of Teign- 

mouth, together with the Exeter Society secretary Mr. P. Pavey, 
G3NFT, and his sister Miss V. Pavey, another SWL. 

NFD arrangements are well under way with A site at Milher 
and B site at Barton, Torquay. Club call -sign issued is G3NJA. 
Arrangements at H.Q. are almost complete and aerials are 
being erected for multiband operation. 

Members of the society installed and operated a station from 
the Newton Abbot Rotary Hobbies Exhibition on April 2nd, 
3rd and 4th, using the club call sign for the first time. Oser 130 
stations were contacted on the 40 anti 20 metre bands. E. Hayman 
(G3ABU) designed and built most of the equipment used and 
most of the operating was done by G. Western (G3LFL), D. 
Webber (G3LHJ) and L. Webber (G3GDW). 

Another cup -the VU2EB one-is open to club members for 
best performance on 10 metres, March 1st, 1959 to February 
28th, 1960. 

WEST LANCS RADIO SOCIETY 
Hon Sec. : A. Treanor (G3F2G), 13, St. John's Road, Waterloo, 

Liverpool, 22. 

AT the recent A.G.M. the following officers were elected : 

Chairman, G. McCracken (G3GST) ; Secretary, A. 
Treanor (G3F2G); Treasurer, K. Coates (G312T). 

Morse and Theory classes are held on alternate Thursdays 
and Club meetings every Tuesday at 8.30 p.m. Junior members 
now comprise almost 50 per cent. of club membership. New 
members and visitors are always welcome. 
Programme : 

May 12th.-Open Night. 
May 19th. -Junk Sale. 
May 26th. -TVI Discussion. 
June 2nd.-" Filters and Attenuators," by G3BBI. 
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The Editor does not necessarily agree with opinions expressed by his correspondents. 

The Radio Show 
SIR, -Would it be possible at this early stage 

to suggest that the coming Radio Show 
opens its doors at the more reasonable hour of 
10 a.m. instead of 11 ? 

When one has to travel up to Town to visit 
the show it is not always possible to have an 
entirely free day, and on arriving -at or about 
11 a.m.. one is usually faced with an enormous 
queue, thus involving 
about an hour before 
one gains admission to 
the hall. 

I am well aware, of 
course, that the staff on 
the stands have to be 
considered but surely 
some sort of shift 
routine could be worked 
out to take care of the 
extra hour ? One is hardly inside the place 
before Mr. X or Mr. Y is at lunch. -G. F. 
WARNER (Bourne End). 

Super- sensitive Transistor Receiver 

CIR,-I have recently constructed the " Super- 
s-) Transistor Receiver " described in 
your March, 1958, issue. 

In my previous experience, one, two and three 
transistor circuits (including those using the - 

normal type reaction) have been unselective and 
insensitive. This set, however, has proved 
entirely different, being highly sensitive and 
having " razor -edged " selectivity, even on a 
short indoor aerial. I am very pleased with the 
set and it has completely restored my faith in 
transistors.- M. E. KINDER (Middlesbrough). 

date, old fashioned and useless to -day. I think 
this belief often stems from the fact that their 
fathers or grandfathers used valves in the days 
when radio was a real home construction hobby 
and not, as it is now, the assembly of ready -made 
parts. To many young people to -day, anything 
their fathers used to do is now out of date; hence 
the prejudice against valves. Transistors are, 
admittedly, wonderful little devices, but they have 
a long way to go before they oust the valve from 

its exalted position. - 
R. S. JENKINS (Burton - 
on- Trent). Whilst we are always pleased to assist readers with 

their technical difficulties, we regret that we are unable 
to supply diagrams or provide Instruction., for modifying 
commercial or surplus equipment. We cannot supply 
alternative details for receivers described in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. Ij a postal reply is required 
a stamped and addressed envelope must be enclosed wail 
the coupon from page iii of cover. 

Service Data 

SIR, -Why don't manufacturers _of radio sets 
supply service sheets with every receiver they 

sell ? There are many amateurs now who would 
be capable of servicing their radio sets if they 
had a service sheet. Many can, and do, manage 
without one, but it would be a great help if they 
were ieadily available. At rresent, if one has 
no connections with the " trade," it is well nigh 
impossible to obtain data. If you buy a car, you 
can easily get a service manual so why not the 
same thing with radios ? -J. BRUNE (Moldering). 

Transistors v Valves 
SIR, -I agree entirely with the views of G. 

Plachey (Chelmsford), May issue, " Open to 
Discussion." Many of the younger radio set 
(pardon the pun!) believe that valves are out of 

Unusual Effect 

SIR, -I read with in- 
terest the letter 

from J. A. N. Semple 
concerning the unusual 
effect caused by connect- 

ing throat microphones to a powerful amplifier. 
A similar occurrence happened to me about two 
years ago. On this occasion a crystal micro- 
phone was feeding a public address system. 
During an important presentation there was a lull 
in the use of the microphones and over the 
loudspeakers was heard quite clearly, " This is 
the BBC Home Service ". It was concluded that 
the microphone leads formed a tuned circuit 
operating on one of the Home Service frequencies. 
-W. R. B. SPEAKE (Penylan, Cardiff). 

SIR, -I also received sounds on a throat micro- 
phone in conjunction with a powerful ampli- 

fier. The voices, I discovered, were transmissions 
on V.H.F. They were very clear and loud. Also 
if I tuned in to Channel 2 on otlr television 
receiver I heard exactly the same things. -P. E. J. 
BEDFORD (11 yrs.) (Edinburgh). 

Interference from TV Receivers 
SIR, -Mr. A. Deverell (Rickmansworth), in the 

May issue, referring to my letter about the 
present country-wide TV interference with radios, 
draws my attention to the Wireless Telegraph 
Act, which I know very well indeed. But what 
the Act says should be done is one thing, and 
what the G.P.O. will do in cases of interference 
from TV sets is another. The engineer who 
visited me never made the slightest attempt to 
deal with the offending TV set. He called in 
my absence and suggested another outdoor 
aerial to replace my existing aerial and vanished. 
I complained again and he came back, again 

(Continued on page 341) 
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TV CONVERTORS 
INTERNAL FITTING. Tunable to any Band I 
-talion plue any 2 Band III stations -switch 
nmtd, T.R.F. Band I, 

s 

perhet Band Ill. Gain 
ontrols, instructions, PCF80. 1'(X284 valves, 

, asi:y adaptable almost all sets. 
Listed over £7. Carr. 31 -. 10 
EXTERNAL I.T.V. CONVERTORS WITH IN- 
TERNAL POWER PACK. Well -known make, at 
a very competitive price, completely enclosed. 
Finished In hammered gold. Very compact. 
can 'be put inside practically all T.V.,. Gain and 
')'rimming controls. Listed at £3/19/6 £ 7.7.0. Our Price. Carr. 2/6. 
TURRET TUNERS. Compact 13 Channel, with 
all culls. PCF80, PIY:84 Valves. 38 Mc /s or 16 
Me /s it as fitted in rye T.V. sets. £2.15.0. 

I WATT TRANSISTOR 
1 WATT TRANSISTOR AMPLIFIERS. From a 
single 6 v. alldry battery. Latest GET15 Power 
Transistors. In PUSHl'CLL. Two Transistor 
High Gain Amplifiers Transformer coupled. 
Output transformer (3 hens), £4,19.0. Post 2/6. 
1 WATT TRANSISTOR PUSH -PULL OUTPUT 
STAGE KIT, Can transform your existing Trou - 
.isto. Receiver or Amplifier Into a really high 
volume set. Two (lETl5 Power Transistors, 
orrect Ptlsh -Pull input and ;i ohms output 

Iransfonuers. instructions. 22.19.0. Post '2 / -. 
BURWELL T.V. AERIALS. Complete Illustrated 
Price List of I tu 12 element Band I and III 
:serials at amazirur competitive. .prices. (3d. stamp.) 
CO-AX CABLE. Low loss High Grade 70/80 ohms. 
1 -19 y,l... 7d. yd. ; over 90 yds.; 6d. yd. 
LATEST B.S.R. TYPE AUS AUTOCHANGERS. 
/mid ami Fawn finish, 10 records all sizes, un 
r'pcxtable value at £8.19.0. Garr. 4/, 

TWO -TONE REXINE PORTABLE AUTO - 
CHANGER CABINETS. Attache case type with 
lift -as lid and front speaker cut out complete 
with uncut motor board amplifier back, snap 
fasteners, carrying handle. 23.5.0. Cart. 3/ -. 
B.S.R. 4 -SPEED AUTOCHANGER PORTABLE 
RECORD PLAYERS. Consisting of type AUS 
a ntoc hanger, 1.2 watt amplifier, speaker, 
.,ssembled In a two -tone racisme case. Truly 

'a°ring Value. (Listed over 5720.) 213.13.0. 
rr. r, / -, 

4 -SPEED SINGLE PLAYERS 
c0LLARO 4 -speed RCx'554 .. ... £8.19,0 
et A REAR 4 -speed 4SP ... £7. 7.8 
s:ARRARD 4 -speed TA MK II ... £8.19.0 

Can. and pack.. 3/, 
10 RECORD AUTOCHANGERS 

I,L:1RO 110511 3 -slat. ... £3.19.8 
, I. I.:t RO CONQUEST 4 -spd. ... £8.17.8 

;:ER RA RD RC75A Senior ... £7.19,0 
GARRARD RCSOM A.C. /D.C. ... £10,19.0 
u AR RARD RCS8/4 ... ... ... £13,15.0 
,;ARRARD RCI2OD MKII ... ... £9. 7.8 
s / ARRARD RC121/4 MKIII .. 29.19.0 

Carr. and pack., 4/.. 

TV TUBES 
FACTORY REVACUUMED. ALL GUARANTEED 
8 MONTHS. Carriage and insurance 12 /8. 
Enquiries welcomed for any types not listed. 
Due to the high quality of our tubes and low 
number of returns, we are able to maintain the 
following unusually low prices. 
8501, 6504, 8505, CRM91, CE1192, MW22/7, 
MW22/14, MW22/14C. MW22/17, 
MW22'18, 
C12FM, CRM121, CRM121A, CHM122, MW3i 7, 
MW31 14C, MW31/17, MW31Q8, á /5/- 
T12/54, 
3118, 3,31, 108K, 141CP4, 14KP4A, 141K, 7201A, 
7202A, 7203A, AW36;21, C14PM. CRM141, 
CR21142, NW38;24, MW38,44, á19/- T12/549. 
6708A, 4 15, 17ARP4, 17ASP4, C17FN, CR21171, 
CRM172, MW,4343, M5í43;64, I /10/- 
7401A, 

le 

3,6A, 6901A, C14BM. C17HM, CRM151, CRM152A, 
CRM152B, CRM153, 11W41 /1, 
MW4380, TA15, TR14;2, 
MW43 69, 
C21HM, C21NM, CRM211, £7/10/ CRM212, MW53 -20, MW53 -80. 
Supplies of o fete types. particularly 15 -1ach round 
types, are of ',meta irregular. 

TRANSISTORS AND DIODES 
RED SPOT. Trauolutmw for LF., L.F. and Output 
up to .von kc /s, 6/8. WHITE SPOT. E.N. and 
I.F. 2.5 Mc /s., 9/9; XA103, 15/-; XA104, 17:6; 
XH104. 101 -. GET15, 25,' -. GERMANIUM 
DIODES. General purpose famous stake, 9d.. 
8/- doz. DIODES. Equivalent to OEX44, 3 9. 
RECTIFIERS. SPECIAL OFFER. Fully guaran- 
teed es- equipment. RM4, 9/6; 14A /80, 9;6; 
14EA 1- 2 -8 -2, 91; IIRA 1- 9 -8.3, 9/8. 

H.T. RECTIFIERS 
2A0L11679A (24(1 v. 0(1 rnA), 6 / -: R511, 6/ -: 
RM2. 6/8; EM:t, 9; -; ItM4 (ER4), 15/6; R515 
(R11,5), 21 / -; 14A86, 17/ -; 14A97. 28 / -; 14A100. 
25/ -: IARA I- 1 -16 -1, 7/9: 14RA I- 2 -8 =2, 18/ -; 
18ßD 2- 2 -8.1. 14/ -; 14EA 1- 2 -8 -3, 22/ -. 

CHARGING EQUIPMENT 
RECTIFIERS, Iron selenium full wave. 12 V. 1 

amp., 9 / -; 1.2 v. 2 amp., 8 / -; 1'2 v. 38.4 amp., 9/6. 
TRANSFORMERS. (Primary 0 -210 v. -240 Second- 
ary (1 -3.5 v. -9 v. -17 v.) for charging 2 v., It v. or 
12 v. batteries. 1 amp. size, 9/9, 1/- lost. 2 amp. 
size. 14/6, 116 post. 4 amp. size, 19/ -, 119 post. 
AMPLIFIERS. 2.2 watt, '2 valve, UCI.83 -UV85 
A.C. /D.C. high gain volume and tone controls 
with 71n. x 41n. or Olin. speakers, gold fret, tits 
most portable 'sass 23.19.0. t'are. 3/ -. 

£5/10/- 

TV SALE 
SATURDAY IS CALLERS BARGAIN DAY. 
At our store at the junction of Somers Street and 
Green Road, Sontbsea, Portsmouth. I110'. of 
Televisions from 22 COMPLETE. Cabinets, Chassis, 
etc. etc. 

TV SETS 
6- CHANNEL T.V.e. Modern Lin. Tub:- 
tested pictures, complete ail salves, ' 

tunable all B.B.C. stations, all t5,í5 
makes. Carr.. etc., 15/ -. £ó- /- 
148n. 5- CHANNEL ditto. £12/ -/ 
18- CHANNEL T.V.s. 19in. 5- channel 11.11.x. 
T.V. with separale mina- driven Band Ill con- 
vertor (new, listed £7). 
l'are., etc.. 15/-. £11 / -/- 
12ía. T.N. CHASSIS. channel L Complete in 
Standard Table ('abinel with glass, etc. 

LdaG 
/- 

Famous Makes. Carr. 4 -. 

12in. 5- CHANNEL T.V. CHASSIS. Stnndat,l 
B.B.C. type in beau/ Hid ')'able Càbiuets, 
Carr. 4/ -. 39/- 
l2ia. T.V. SETS. Complete table modele with all 
valves, tubes, as purchased on contract, untested. 
some are in working order. 
SINGLE CHANNEL, 23.10.0. Carr. 4; -. 
5- CHANNEL ditto, 24.15.0. 
GUARANTEED P.M. SPEAKERS. Standard 
ohms, ex- equipment, tested, top ranker, per- 
formance guaranteed. 50m 12 / -; fl ln., 9 

x 4, 18 / -; Sin.. 9/ -: 1,1 6, 14/-; loin.. 14 -. 
14in. T.V. CABINETS. Table. Mask Glass. 7o 4in. 
speaker battle. 19/ -. ('arc. 4; 
W.A. FOCUS MAGNETS. t ' entring nd Finn. 
controls, 9/8. Ditto D,rtblc Magnet, 12,6. W.A. 
DEFLECTION COILS. standard Ferroxide. Los 
Impnlance, 19! -. firs. ALADDIN FORMERS. 
Slugged, 5d. ea., 4- doz. Ditto Screened, 
11 in. high, 6d. ea., 6i- 510x. EKCO TYPE T.V. 
COILS. Screened, Ilia. high, kin. deep. Slugged. 
bd. ea., 4/ -doz. L.F. CHOKES. 5H 250 tnA. Suss II, 
4/6; 711 300 mA., 8,8. E.H.T. CONDENSERS. 
5011 pF 18 kV., 918; .001 12 kV., 2/8; .002 ]v kV.. 
4 /e. 
45 Me /s MIDGET I.F. STRIPS. 0 EF /I tale -. 
Complete 30/, less valve, 76. 
STAAR GALAXY SAPPHIRE PICKUPS. docks 
hole mounting, lightweight adjustable r eedlc 
prasenre. For any 3- or 4.speed turntable. 
I. With latest Steig and Reuter Cartridge. 

Interchangeable with and similar to the 
Arms GP65. Excellent reproduction ... 17 8 
Cartridge only ... ... ... ... 15: 

2. As above, but fitted with the famous 
Sonatone turnover needle cartridge . -. 19 6 
Cartridge only ... ... ... ... 17 - 

3. As above, w I s ith Acus i'r:S cartridge ... 25 - 
Cartridge only . ... ... ... 22 6 

AI:OS HGP37 Cartridges ... ... ... 25 
BATTERY PORTABLE RECORD PLAYERS. 
Above transistor amplifier with latest Sbu,e 
miniature 45 r.p.m. record player unit. CornpiI 
polka dot portable case. Storage for approx. _o 
records- Half the origins) price. 212.10.0. cur. 
4 / -. 
4 -SPEED RECORD PLAYERS. Latest Il.S. It 
TU9 Turntable, together with lightweight Sti:,r 
Galaxy dual sapphire crystal turnover pig -k -op 
bead. Tru y amazing v:sl,le at £3.15.0. l'arr. s,,.. 

VALVES 
GUARANTEED 3 MONTHS. 29 HOUR SERVICE 
FREE TRANSIT INSURANCE. All valve° are new 
or of fully guaranteed ex- Government o 

r 
ex- 

equipment origin. Satisfaction or Money Back 
Guaraotee on goods if returned unused within 
14 daps. 

10 ¡® DISCOUNT TO PURCHAS RS 
of any SIX VALVES marked in black type 115% 
in dozens). Post: 1 valve, Od. ; 2 -11 1 / -. 

1A3 218 
lA7 14/6 
1C3(1T 11/6 
106 el- 
1145 151- 
IH.SGT 10/6 

1154 4/8 
1N5GT' 10/6 
1R5 7/6 
15.5 6/6 
IT4 6/6 
2A7 8I8 
2D21 416 
SWOT 91- 
384 7/6 
3V4 

Éié 
.R4GT 111- 
,I'4G 7/- 
N4G 9/6 

51(30 6/6 6BW6 8/8 1129 5/- 
Y:IGT 8/6 6RW7 8/- 8256 8/- 

1Z40 9/- 88X8 6/6 6J5GT 9/6 
5Z4GT 11/6 604 3/6 616 4/6 
OASO 8/- 6C5GT 6/6 6370 6/- 
GAB$ 11 /- 609 4/6 1127M 9/6 
OAC7 61- 6C9 9/8 6K6GT 7/6 
6,907 6/. OCIO 9/8 6x70 3/6 
6AJ7 61- OCHO 11/- 6K7GT 5/6 ECH81 9/- F'l' 18 8 PEN48 8 8 I 2B 30 X61M 
OAKS 7/- 6D2 4/6 6H8G 7/- EC:1,80 11.1- X65 
GALS 4/6 OD3 6/6 fiKBGT 10/6 ECL81 12/- X66 
SAME 6/- 606 51- 6E25 9/- EF38 4'- X71( 
6AT6 7/6 1 3 F 1 9/6 í3L1 13/6 / 5 EF37 7'- PL38 1916 1 Rol 618 X79 
623G 4/- 6FOG 71- 6L6G 8/- NF:39 5'- 0Z32 9/6 Yt/S 
6BAO 6/- SF12 51- 0L7 6/6 EF41) 14 /. 15X34 12/6 Z63 
OREO 61- 8F18 9/6 6L18 9/6 EF41 9:- IHL41DD 9/6 
11RGSG 12 /- 61014 9/6 6L19 11/6 EF50 HVR2 9/6 _ 
g828 7/- 6E15 9/6 Oí.1120 9/6 Brit. 3 - KT33C 8/6 PY32 16: -, 1''cc41 10 /- 2152 
6BH6 8/- 6F33 6/6 8P25 9/6 12BEO 9/- Red 3 8 KISS 9/8 P1'SO 81- CCF8l 91- 1719 
3BR7 11 /- 6HBM 2/0 6P28 11 /- 12BH7 9/6 110AV 4;6 BB41 7/8 U.S.A.418. KT49 9/6 PY81 8561CIF82 9/- Z1.1í! 
Post : 2 lbs. 1/6, 4 lbs. 2/ -, 7 lbs. 2/9, IS bs. 3/6. No C.O.D. Callers always welcomed. (E. C. Weds.) 

LIST OF 1,000 ITEMS 6d. ALL ITEMS LESS 5`, AND POST FREE IN DOZENS. 

BQ7G 8/8 
6Q7GT 10/8 
OSA7 7/- 
0807 6/6 
O8H7 6i- 
0837 7/- 
f,eK7GT 7/- 
6HL7GT 
6SR70T 6/6 
flU4GT 11/6 
OV6G 6/- 
OVOGT 8/8 
6X4 5/6 
(3X5G 6/- 
OXSGT 618 
7A7 11/6 
7B7 SI- 
70,5 8/- 
706 7/- 
7H7 8/6 
787 101- 
7V7 LP- 
7Y4 8l- 
F0O1 9/- 
10C2 12/6 
10F1 918 
10F9 10/6 
lOLDI11218 
10P13 14/- 
10P14 12/- 
12ATfi 9/- 
12AT7 7/- 
12A137 71- 
12A X7 SI- 
1'2RA6 8/6 

12J5GT 4/- 
12K 70T 8/8 
12E8(aT 

13/6 
10-Q7GT 8/8 
1'2B.17 71- 
19AQ5 9/6 
20D1 9/6 
20F2 9/6 
20L1 14/6 
20P1 14/- 
20P3 141- 
20P4 2816 
'2.5AOG 8l- 
25LfiG 6/6 
2.5LOGT 8/6 
26Y60 BI- 
252.911 8/6 
2516 9/6 
27813 18/- 
3OC1 9/- 
30FI,1 9/6 
3UL1 8/6 
30P4 16/- 
3.5L6GT 9/6 
35W4 8/- 

35Z4GT 8/8 
35Z5GT 8/8 
50(`.5 10/8 
OLfi(lT 9/6 

53KU 11/- 
ir9KU 1Il- 
BIBT 9,18 
BIRPT 11/- 
80 -'8 
83 78 

I8:7BT 16/- 
807E 6/- 
811R 151- 
813 46/- 
-050 3/6 
5763 0/6 
Ay,31 91- 
B38 9/8 
OBLII 2414 
CgH35 8l6 
CL88 9/6 
CY31 718 
D63 41- 
D77 4/6 
0152 51- 
DAC32 10/6 
DAF91 718 
DAF96 9/8 
DD41 4/6 
DF33 10/8 
DF91 6/- 
DF96 9/6 
DH88 8/6 
DH77 7/6 
DK91 7/6 
DK92 10/- 
Ux90 9/6 
DL'J5 11/8 
DL92 7/8 
DL94 8/6 
DL96 9/6 
EA50 9d, 
EABCBO 91- 
EAC91 8/6 
EAF42 9/- 
EB34 1,'6 

EB91 46 EF42 9/6 KT46 9 6 r5 ._ 8/8 
EBC3 9'. EF64 3/6 KT61 9 6 1'Y.:: 91- 
EBC33 81- EF80 616 KTOO 12 6 PZ30 9/6 
EBl'41 91- F1F85 7/- KTAL 8- -1' III 9/- 
EB('9] 9'- EFRO 14/6 KTWIiI 8 8 SP41 81- 
F1RFR0 9'- 0F89 9/8 KTZ83 5 6 SP61 81- 
08F69 8/- EF91 6/- L68 3 - +I "t 1.í6A 6/- 
EBL'31 23/3 EF92 5/- 1.0152 11 - 141 7/6 
EBL81 111- IsF95 7/- Ly,319 9- '1'H::nl 12/8 
ECSB 41- E11-' 9/- MU14 8 6 I I-. 91- 
EC91 4/8 EL33 918 437 9 8 I)2 6/6 
EC(::Il 11/- EL38 9/6 476 11'- I 2.1 12/6 
EIX:32 9/- F71.11 9/6 N108 9 8 I_,5 16/- 
RCC33 716 EL42 9'8 P41 4i8 I 26 13/6 
ECC84 9 - EL84 10/-P81 2:8U31 el- 
17081 7/- 01,83 11/- P('('84 8 6 s 9/8 
EOJA2 71- EL91 4/- l'lX`ft5 116 15:3 9/8 
ECM 81- E721.5 101- P0:439 19 - I:,s 6/8 
00/84 918 F,M:34 6/- PCP80 3- I :;_ 7/- 
E(cvf, 9/- 0M80 10/- P(1F82 11 6 I 7 5/6 
ECC91 4'8 BM81 10/- PCL82 12,-,I-2nt 7/6 
ECFR11 12/8 EMR4 10/- POLSI 13/.11 `2A7 8/8 
ECr82 11/- EM.85 10/- PCL84 16/-11 '282 22/7 
ECH35 6/8 EN31 12/8 PEN25 5/-51'403 9I6 
F.CH42 9!- EVSI 10/6 PEN45 12/611'404 7/6 

, 86 I / -8111 ( 
E'l.40 7/8 PEN383 9/- l'AB('811 
EZ41 9/6 PL33 916 10/- 
E'/.SO 8/8 PL36 1618 C.AF42 9/- 

UCH42 9 - 
UCHB1 108 
UCL82 14 8 
U1041 9 - 
UF42 9 - 
UF80 10 - 
L'FW5 10 
UF86 78 - 
UF89 10 
iJL41 8 6 
UL44 13 - 
1%1.46 9 6 
UL84 10.8 
UM80 10 6 
UUO 9- 
UU7 98 
17UA 2710 
UUl) -0 
0)'41 8 

9 6 
VP41 ö 8 
V Put:: 9 - 
VR150307 6 
1V76 8 8 
W77 5- 

96 ll- 
98 

12 6 
96 
8- PL81 14/6 1'BI'41 61- 

PL82 8181iB('81181- 
PL83 9/0 1'81'80 SI- 
PY81 8!8 

5- 
9'6 

616 
68 
9- 

TECHNICAL TRADING C.O. (Dept. W), 350 -352 FRATTON ROAD, PORTSMOUTH. 
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SKILLED MEN! 

USE YOJR KNOWLEDGE IN A WORTHWHILE JOB 

VACANCIES 
FOR 

LINEMEN 
DRIVERS 

DISPATCH RIDERS 
DRAUGHTSMEN 

DRIVER 
ELECTRICIANS 

RADIO 
MECHANICS 
TECHNICAL 
STOREMEN 
TELEGRAPH 
MECHANICS 
OPERATORS 

in 

THE ROYAL 
SIGNALS 

Up to £25 tax -free Bonus 
plus first -rate wages for 
two weeks of your time 
ARE you in a skilled trade? Then you can 

probably add a tidy sum to your income by 
joining the Army Emergency Reserve. For one 
thing, you get pay and allowances at full Regu- 
lar Army rates whilst in camp. And the more 
your skill's worth in civilian work, the higher 
your Army rank and pay. Better still, you also 
get £9 -£25 bonus tax -free. 
For this you just spend 14 days a year at a 
camp, working on your own speciality. And 
money's not the only profit you get from that. 
You get a grand refresher course, giving you a 
lot of new ideas, and putting you right in touch 
with the latest Army developments. And you 

get a welcome break from the usual routine, with sports, games and a 
great social life. For the place is full of people with the same interests 
as yourself. Don't miss this chance! Send off the coupon now to: H.Q. 

A.E.R. (R. Sigs.), Blacon Camp, Chester. 

r POST THIS OFF RIGHT AWAY! 
Please send me- without obligation -the illustrated booklet telling me 

all about the Army Emergency Reserve. 

NAME. 

ADDRESS _... 

TRADE (P W /AER) 
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during my absence, rigged up a long aerial, 
moved my radio across the room to a most 
ridiculous position on the sideboard, ran earth 
wires upstairs to the bathroom taps, cut down 
the volume of the set three -quarters (naturally 
also reducing the whistle) and said nothing more 
could be done. I then wrote to the G.P.O. 
Radio Department in London and finally, after 
I had been without a radio for three months, 
a device was brought along (which I had to pay 
for) which reduced the whistle and made the 
set usable, although still with a background 
whistle. In all these cases nothing is done to 
deal with the offending TV set. The radio 
owner has all the inconvenience, annoyance and 
expense. As regards Mr. Deverell's assertion that 
TV manufacturers " conduct exhaustive tests 
before marketing their receivers " it is well known 
that their standards are low. It is admitted by 
the G.P.O. that had their inerference standards 
been adhered to, none of this interference from 
TV sets would have come about, but the manu- 
facturers insisted on the present low standards, 
the G.P.O. gave way and radio listeners every- 
where suffer. -F. J. LORD (Stamford). 

"Arrangements" 

SIR. -I have been reading PRACTICAL WIRE- 
LESS for some years now, and this is far 

from being the first occasion on which I wish to 
take up cudgels with " Thermion." 'He lambasts 
modern band -leaders for performing their own 
arrangements, but has he really stopped to think? 
The habit of re- arranging old favourites is by 
no means a modern innovation, as seems to be 
the general opinion. Has no reader ever heard, 
and really enjoyed, any of Lizst's adaptations of 
Beethoven's symphonies ? Or Dvofák's famous 

` New World Symphony" ? I could cite many 
other examples of this. as I am sure. other readers 
could if they took the trouble. -W. J. NYE (Foots - 
cray). 

Meter Shunts 
SIR, -ln the May issue " Open to Discussion " R. A. 

Berry points out a different method of calculating 
the values of shunts, which, while valid, seems to me 
more cumbersome than the original method outlined 
in the article " Meter Shunts and Multipliers " 
(April, 1959, issue, page 130). 

I suggest the following additional step to the 
article be used. 

The formula derived is : 

Rs - 1, .Rm 
1, -1, 

where Rs = shunt resistance 
= F.S.D. current for the meter 

Rm = Resistance of the meter 
I, = Current to be measured at F.S.D. 

Now by dividing numerator and denominator by I, 

Rs = Rm 
li /I, 1 

or Rs = Rm 
where N =ratio of the currents. 

The use of this is obvious, for when extending the 
range of a meter one usually wants 2 : <, 5 , 10 :<, etc. 
of the original scale markings for'ease of reading the 
current. 

Also the formula for the multipliers can he 
extended. The article gives 

Rp 
V2 -Id.Rm 

Id 
where Rp = Resistance of multiplier 

Id = Current for the meter at F.S.D. 
Rm = Resistance of meter. 

Taking Rm out of the fraction. 
Rm (V. /Rm -Id) 

Id 
V, = Rm (Rm.ld -I) 

Now Rm.Id = VI = voltage across the meter 
for F.S.D. 

Rp = 

= Rm (N -1) where N is ratio of voltages. 
This also has the advantages outlined above for 

the shunt. -F. M. SALTER (Sheffield). 

Commercial Radio 
SIR, -The BBC has had a monopoly" in sound 

broadcasting in this country for many years 
now. Its policy has mostly been one of giving 
the masses what they ought to have (in the 
opinion of the BBC) rather than what they want. 
In the days of Lord Reith's Director -Generalship. 
the programmes were noted for their cultural 
gloom and although matters have now improved, 
is it not time that the BBC was turned into a 
commercial radio network or that such a network 
was set up in competition with the BBC? After 
all, commercial television has been a success in 
this country to the detriment of radio, so perhaps 
commercial radio would provide the novelty 
which is necessary to increase radio listening 
figures. What do other readers think of this 
idea ? -P. RAYNER (Liverpool). 

Information Required 
SIR. -- -Could any reader give me particulars of 

the Receiver 78 or tell me what the plug 
connections are, and the particulars of the Desyn 
trimmer ? -K. ARMSTRONG (11, Woodville 
Gardens, Ruislip, Middlesex). 

Correspondents Wanted 
SIR. -I am 14 years old and l am' interested in 

wireless as a hpbby and profession. I would 
like to correspond with others around my age. - 
ANDREW HILL (93, Abbey Road. St. John's Wood. 
London, N.W.8). 

SIR, - I am nearly 13 years of age and I am 
very interested in wireless. I would like to 

correspond with anybody of my own age, prefer- 
ably with amateurs who are quite experienced in 
radio construction. -DAVID A. PICKETT (Holy 
Trinity Vicarage, Bury, Lancs). 

CHANGE OF ADDRESS 
MAYRA ELECTRONICS LTD., the manufac 

Curers of the " Maykit " do- it- yourself car 
radio, announce that they have moved from Holloway 
Road, N.19, and now have offices and showrooms al 
118, Brighton Road, Purley, Surrey. Telephone : 

Bywood 1263. 
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RECEIVERS & COMPONENTS 

COMPONENTS, Valves, Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION, 4. Masted Rd., Peck- 
ham, S.E.15. (New X 7152.) 

SPEAKER REPAIRS, Cones /Fields 
fitted, Clock Coils Wound. L.S. 
REPAIRS, Pluckley, Ashford, Kent. 

MIDDLESBROUGH. Largest stocks 
on N. -East coast. Radio, TV com- 

- ponents, FM Kits, Gram. Cabinets. 
Tape Decks. Leak Amplifiers, Valves, 
etc. Callers only. PALMERS, 106. 
Newport Road. ¡Phone: 3096.) 

FIX IT YOURSELF AERIALS ! Pre - 
Assembled Ready for Fitting. No " Tech. 
Gen " required. Loft 3EL. 24 -. Wall 5EL. 
32'8. Clip On SEL. 28 / , 8E1,, 40' -. Indoor 
B.B.C./I.T.V., 18 /8. Diapole + 5EL + Chim- 
ney Kit. 73/ -. Double 5 array, 72/6. Fringe 
Area Super Low Loss Co- axial, 1/3 yd. 
Standard Low Loss, 71d. yd.,Diplexers, 1218. 
BRAI READ TURRET TUNER for any 
area. Will convert over 600 models. 137/6. 
Plug In Adaptor, 3/- extra. State model + 
Channel. ALL ITEMS CARRIAGE PA II) 
C.W.O. S.A.E. for Aerial List. Enquiries 
invited for full range of T.V., Radio, Valves 
and Spares. 
HASE SUPPLIES, 34, PRINCE ST., 

BRISTOL (Dept. P.W'.) 

MAINS FROM 12V. CAR BATTERY, 
American Dynamotor Unit. runs 200/ 
250 AC /DC radios, televisions. tape 
recorders. etc.. from 12v. car battery, 
continuous duty, perfect. cost £25, 
80! -; s.a.e. full details. SCIENTIFIC 
PRODUCTS. Cleveleys, Lancs. 

H.M.V. 151N., English Electric 15in., 
Ultra. etc., Televisions. not working. 
originally £175 each, £51101 -. 
' IOMLINS. 127, Brockley Rise, Forest 
Hill. S.E.23. 

FOR IMMEDIATE DISPOSAL 
AT A FRACTION OF COST 

boohoo Electrostatic Speakers, Type 
STHB7. 5'- each ; 8 for El. 

New Distler Battery " Town and Country" 
Dry Shavers (with Batteries 3 U -2s). 50/- 
each ; IO for E20. 
Mallory Car Radio Vibrators. 6 volt, 4 pin, 
Type 6634G (1943), 51- each ; 48/. dozen. 
Acos Crystal Hand or Desk Microphone. 
Type 33 -1. 251- each ; E12 a dozen. 
Dufay Outdated Roll Films. 127s. 1/- box ; 

501- a hundred boxes. 
British Perdio Transistor Personal Radio 
(weight with PP4 Battery l lb.). All Colours. 
E8 /10 /- each. (Medium wave only.) 
New 6 volt Scooter Type Batteries (need 
filling and charging normally before use), 
10/- each. 
Paper Based Recording Tape. 5 }ìn. spools, 
850 ft. at 7/6 reel. lin. spools, 1,200ft. at 
10/- reel. 
Long Playing Miniature Gramophone 
Needles (99s Silent Stylus Types), 1/- 
packet. 
Valves. All New. 6K7, KTZ4I, VUIII. 
PEN46, KT44, AC2HL, AC /P. 2/6 each. 
Wolsey Band 3. Table Top Aerial. (You 
can plug your B.B.C. aerial in this aerial and 
you have a combined as this employs a 

cross -over system.) Type HI -Q, 20/- each ; 

E72 a gross. 
Cash With All Orders. We regret no 
C.O.D. service. All Goods Posted or Forwarded 
Free. 

MAZEL RADIO 
124/136, LONDON ROAD, 
MANCHESTER, I, LANCS. 

Phones : Ardwick 3505/3565. 

RATES : 5/6 per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager. " Practical Wireless," 
Tower House, Southampton St., 

Strand, London, W.C.2. 

FM - AM STEREO 
Radiogram chassis - CB8 

Paired output 6 watts 
Plain or Stereo Records. 

A hand -built quality unit 
ONLY E20. 

BEL SOUND PRODUCTS CO., 
Marlborough Yard, London, N.19. 

ARC. 5078. 

RESISTORS. -100 new, wire ended, 
assorted. all types. 7/8 box, post 
free. COOK'S OF BEDFORD, 29, St. 
Mary's St., Bedford. 

THOUSANDS OF SPARES. Trans- 
formers, Coils, Valves, Tubes cheap, 
from dismant:ed radio. television sets, 
1938 -1958. We may have what you 
need. 9in. -10ín. Projection Tubes, 
30/ -; 12in.- 14ín., £31101 -; 17in., £5. 
All picture tested! EF80, EF91, 
E1391, 3/8. Obsolete Sets our 
speciality. Write, phone, call: "ST. 
JOHN'S RADIO." 156, St. John's 
Hill, S.W.11. (BATtersea 9838.) 

POWER IN PACKETS. -This month's 
snip. . . . Brand new and beauti- 
fully crated with internal spring sus- 
pension. CV. 1397 CRTs (identical in 
size, voltage and colour to VCR 97, 
but having longer persistance). 
Crated and delivered for 11/6 each. 
Repeat 11/6 each. You must hurry 
for one pf these . . . repeat hurry. 
240v. to 120v.. 30 m., stabilised and 
smoothed Eliminators, internally 
soiled but O K., 15/6 ea.; 87 it 64 x 
44v., 10/9; 67 -1v., 4/6. Also brand new 
5 C.P.I. Tubes, 25/- each, delivered. 
Current catalogue, 1 / -. DIGGINS, 129- 
133, Radnor St.. Hulme, Manchester. 
15. Panic stations, get that 11 /6 
off now for that tube and avoid dis- 
appointment. This snip cannot be re- 
peated. 

AMERICAN REGULATED TUBE REC- 
TIFIERS. Input95 /250 v. A.C.. output 115 v. 
1 amp smoothed D.C., black crackle cabinet. 
Wt. 75 lb., £12/10;- (15,' -). TRANSMIT- 
TING VALVES, guaranteed, QY 3 -125. 
85'- ; QY 4 -250. 1301- : 4212E, 85'- ; DA -30, 
25'- : DET -12. 20/- : POWER UNITS. 
Type 3 de luxe model with 2 meters. 65/- 
(7/6) ; ROTARY CONVERTERS, 24 v. 
D.C. to 230 v. 50 c. 100 w.. £3/15/- (10 / -). 
STEP -DOWN TRANSFORMERS, double 
wound, totally enclosed 230 to 115 v. G.E.C. 
250 w.. 40/- (5 / -). Boner Long 1,000 w., 
110/ - (10/ -) : 1,350 w., 1301- (12 6). METERS, 
2in. D.C. flush 0'1 m 20'- (2'6) : 21ín. 
D.C. 0 /100 m /a., 12/8 (2/6) : 0'500. 12/6 (2/6). 
WIDE BAND AERIAL AMPLIFIERS, 
2 -20 mos. for operating up to six receivers 
from one aerial mains driven with valves, 
rack mounting, £9 /10'- (7/6). E.H.T. 
TRANSFORMERS, 270 v. to 2,900 v. 2.5 
kVA with taps, £1210/- (201 -). P.O. RACKS, 
36in. high U- channel sides, drilled and 
tapped for 191n. panels, heavy base. 40 /- 
(12/6). MINIATURE SEALED RELAYS, 
high speed, 1.700 +1,700 0. 12/6 (1 / -) ; 500+ 
500 n,10 /- (1/ -) ; many other types available. 
HEAVY MORSE KEYS, enclosed type D. 
12/8 (2/6). WESTON E.772. ANALYSERS, 
£8/10/- (51 -). MICROA-MMETERS, 21in. 
D.C. 0 /500. £1 (2/6). AUDIO TRANS- 
FORMERS. Mike input B.B.C. pattern. 7/8 
(2 / -). MODULATION 50 w., 151- (2/6) 
85 watts. 40 /- (5/ -) ; 200 watts, 85 /- (7/6). 
Amounts in brackets are carriage England 

and Wales. 
40 -page list of over 1,000 Items available. 
We have lots of " bits and pieces," send your 
requirements. We can probably help. 

P. HARRIS, ORDORSEOTRD, 

June, 1959 

ANNAKIN 
The Fane 12in. Speaker. Please see previ- 
ous adverts., or send for free leaflet. Only 
£9 each, carriage paid In U.K. 
Receiver R3883 with 14 valves and 50 cycle 
power pack. New. 22.15.0. Carr. 7/6. 
Indicating Units C.R.T.-1 with 61n. C.R.T. 
less valves, good condition. 30 /- ea., Carr. 6/ , 
Transformers. 230 v. In. 6.3 v. 3 A. out. 
Ex- Admiralty. Heavy Job, 7/6 ea., post 2/ -. 
Accumulators. 2 v. 18 AH. Lead acid. 
Bakelite case. Non-spill vent. 4/8 ea., post 
2/3. 
Mikes. Electromagnetic. lain. diam. 2/8. 
post 9d. 
Dinghy Distress Unit. T3180. With CV93 
valve. dipole, battery case, 7'5° mast (col- 
lapsible). Less battery, 61- ea., post 1/9. 
New APS-13 Spare Parts. 30 Mc /s I.F.T., 
8d. ea. USW chokes, 3d. Knobs, 6d. Hash 
chokes, lid. L.F. transf. 35.T.-140, T.. 6d. 
Relay 8,000 ohm.. 3/8. Trimmer tool, 6d. 
Allen Key No. 8, 3d. Lecher Lines (420 Mc /s.). 
6d. Matching sections, 1 /-. AE phase links, 
3d. USA co -ax. corn., 6d. 7 +15 ohm. WW. 
20 w., 1/ -. 15 +29 ohm, 20w. WW, 1 /-_ Pot' - 
meters (less fixing nut), 100 K or 500 ohm. 
9d. 5 K WW. 1/ -. Dynamotor brushes. 4 for 
3d. Brush holder caps. 3d. BIG ceramic, 
no skirt, 8d. Int. Octal ceramic, 8d. B7ß 
phenolic, skirt, -8d. Post extra. 
Also many other spares equally cheap. 
Mainland only. No Export. S.A.E. Lists. 

25 ASHFIELD PLACE. OTLEY, YORKS 

AMAZING OFFER. -" Weyrad " 6 
Transistor Superhet Transistor 
Receiver, L. and M.W.; complete Kit 
of parts, less cabinet, for only 
£911218. Send for constructional 
booklet and price list 2/ -, 3d. post, 
to: WESTHAM RADIO SUPPLIES, 
rear of 176, Abbotsbury Rd., 
Weymouth. 

ALUMINIUM CHASSIS, 5 different 
types. 720 standard sizes. Write for 
catalogue. 25, Leach St., Prestwich, 
Manchester. 

CALLING 91N. TELEVISION 
OWNERS. -Brand new factory fresh 
9in. Ferranti Tubes. originally 
£14/10/ -, will replace Mazda Brimar. 
G.E.C., etc., £4/10/- each: 6 months' 
guarantee. TOMLINS. 127. Brockley 
Rise, Forest Hill. S.E.23. 

LOUDSPEAKERS 
ELAC Sin. P.M. 3 ohms 9,700 gauss. 

Our Price 15/6, post 1/6. 

AXIOM ISO Mk II Double Cone 12in.. 
15 watts, 15 ohms. Fully dustproof. 
Our Price £7.19.6, post 7/6. 

PYE IOin. Portable, 3 ohms, complete 
with flex and plug, 50 / -, cge. 7/6. 

I.. WILKINSON (CROYDON) LTD. 
19 LANSDOWNE RD. CROYDON SURREY 
n-,.: ceo .m . , a..,., MAO nwoos 

MISCELLANEOUS 

MAKING YOUR OWN TELESCOPES. 
Enlargers, Projectors, Viewers. 
Microscopes, Episcopes, etc., then 
our booklets " How to Use Ex -Gov. 
Lenses and Prisms." Nos. 1 and 2 

at 2/6 ea. will show you easily and 
quickly how to achieve the finest 
possible results at lowest possible 
cost. The most comprehensive lists 
of optical and scientific equipment 
in the British Isles is free for 
s.a.e. H. W. ENGLISH. Rayleigh 
Rd., Hutton, Brentwood, Essex. 
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FOR SALE 

SEND 44. STAMPS for Hi -fl guide. 
Finest chassis, cabinets and grams. 
Unique easy terms. M. RICHARDS. 
Dunkeld. Carvoza Rd., Truro, Corn- 
wall.. 

AMATEURS' PARADISE, 155. 'Hum - 
berstone Road. Leicester: Carbon 
Breast Mike and Magnetic Telephone 
Headset 25(; two sets 4718, post 
paid; Strobe units with 5 EFSO's, 
5 EA50's, 1 VR116 and 1 5Z46, etc., 
60/ -, carriage extra. 

T.1'. MASKS, 10/9 -17" grey plastic. Post 

11119" BAKELTI'E CABINETS'. 5 9. -Brand new. 
Brown. Size 12 x 7 x 51'. Ideal for small 
receivers, converters. etc. P. & P. 3/9. 
INSULATING TAPE 1.6. -75' x 4', finest 
quality in sealed metal container. Post 9d. 

DUKE & CO. (Dept. D.6) 
821 3, Rontford Road, Manor Park, E.12- 

Tel.: 1LF 600L3 

SPECIAL OFFER. - Famous Pye 
Invicta 12ín., 13 channel, Televisions 
!without tubes or valves), £2/15/ -; 
otherwise complete. Each one with 
walnut cabinet. and Pye 13- channel 
turret. TOMLINS, 127, Brockley Rise, 
Forest Hill, S.E.23. 

BRAND NEW Sets of 118 American 
Crystals in standard lia. mountings, 
from 5675KC to 8650KC in steps of 
25KC except for 5725KC and 5950KC; 
must have cost £300, offered at £5 
per set, p. and p. 5, -. ELECTRO- 
SURE, Fore St., Exeter. 

MULLARD 510, Osram 912, Mains 
Trans.. fully shrouded, 39/6, p. free; 
U /Linear output trans. to match, 
Mullard 36/6, Osram 112w.í, 49/8; 
Mallard 3 -3 Mains Trans., 24/8; 
Resistors, individually carded, }w. 
4d., #w. Sd., lw. Id., 5w. 1/2; 

m Deccaatic ECL82 Amplifiers with 
speakers, knobs and circuit, £41216; 
Collates 3 -speed single Players with 
'' T " turnover cartridge, £5/19/8; 
Service Sheets, 3/3. S.A.E. enquiries, 
please - LLNE ELECTRIC. 76a. Glad- 
stone St., Hyson Green. Nottingham. 

MAINS RADIO IN YOUR CAR, com- 
plete emit, runs 200 ;250 AC DC radio. 
television, tape recorders, etc., from 
12v. battery, perfect, cost £25, 80/ -; 
stamp full details. SCIENTIFIC 
PRODUCTS, Cleveleys, Lancs. 

RADIO TAPE JACKS, switch tuned, 
receives any 2 local stations on 
M.W. Band. fits any make of 
recorder. A gift at £1/7/ -, post free. 
s.a.e. for full details. JACKSON 
RECORDING SERVICE. 68, Hart- 
f orde Rd.. Boreham Wood, Herts. 

ASTOUNDING VALUE. -9in. Tele- 
visions 45/ , 12in. Televisions 701 -, 
14in. £91101 -, 15tH. £5/101 -, 17in. £14. 
Complete but not guaranteed work- 
ing, as received in part exchange. 
TOMLINS. 127, Brockley Rise. Forest 
Hill. London, S.E.23. All famous 
makes available. carriage 7/6. 

CABINETS, 
EQUIPMENT 
&SPEAKERS 

Write for 
CATALOGt'. 

A. L. STAMFORD 
Dept. G29, 

84 Weymouth terrace, 
Loudon, E.2. 

100 BAYS of brand new adjustable 
steel Shelving, 72in. high x 341n. 
wide x 12in, deep; stove enamelled. 
dark green; sent unassembled: 6 -shelf 
Bay. S3 /1S / -; sample delivered free; 
quantity discounts. N. C. BROWN. 
LTD., Eagle Steelworks, Heywood, 
Lancs. 1 Tel.: 69018.1 

ONLY FROM US ! Famous make 
stick mike listed 5 gns. only 
£2114; -. Save 15!- on 7ín. L.P. 
Geveart tape 35/ -; 5in. L.P. 
Geveart listed 28 only 19/6; Tin. 
1,200ft. Ferrotape ex- M.O.S. listed 
42/ -, only 25/ -: 51in. 250ft. for 
Grundig. etc., 19i6. Many other 
tape bargains -our list will save you 
££'s ! Outstanding secondhand 
Tape Recorder Bargains from Ferro- 
graph to Walter. All new recorders 
supplied with free extra tapes. We 
buy for cash or exchange Recorders. 
Hi -fl Equipment, Radios. Cameras. 
etc. Specialist Repair Service. 
E. C. KINGSLEY & CO., 132, 
Tottenham Court Road. London. 
W.I. 1EUS. 6500.1 

SUB- MINIATURE 
SOLDERING IRONS 
New Ultra Lightweight,-Designed for all 
Radio work. Essential for Transistors. 
Printed Circuits, etc. Weight I oz. e v. 
9 watt, 10/9, post free. Or with Isolating 
transformer for A.C. Mains. 13.'6, plus 
1,- postage. 

KENNETT & CO. 
23 LEYLANDS GROVE, BRADFORD 9 

SATISFACTION ASSURED. - 12in. 
Televisions £8/10/ -, 14tH, £18. 17in. 
£19/101 -. Write for quotation, 
stating requirements. We guarantee 
satisfaction. TOMLINS. 127, Brockley 
Rise. Forest Hill, S.E.23. 

WANTED 

A PROMPT CASH OFFER for your 
surplus Brand New Valves. Speakers. 
Components, Test Instruments, etc. 
R.H.S., 155. Swan Arcade. Bradford. 1. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103, North Street, Leeds, 7. 

URGENTLY REQUIRED. new Radio, 
Television or Industrial Valves. Also 
old and obsolete types. Cash prices 
offered for any quantity. Write, call 
or phone: MIT 6202. 201, Streatham 
Rd., Mitcham, Surrey. 

ALL TYPES of Valves wanted. PL81. 
ECL80, EY51, U25. PCF80, PZ30. 
U801. etc., etc.. best cash price by 
return. STAN WILLETTS, 43, 
Spon Lane, West Bromwich, Staffs. 
lTel.: WES 2392.1 

SERVICE SHEETS 

SERVICE SHEETS for sale, TV 4/-, 
Radio 31 -; immediate delivery. 
S.A.E. with inquiry. SULTAN RADIO, 
23b, Albert St Tunbridge Wells, 
Kent. 

SERVICE SHEETS. Radio /TV for sale 
an 1J- each. List free, J. PALMER, 

Neasilen Lane, N.W.10. 

TELEVISION SERVICE SHEETS. 
Over 100 Sheets covering 330. popular 
models, 18/8, post free. Send for full 
details. All types of Service Sheet., 
for sale and hire. Radio. Television. 
Electronics Books, Radio Servicing, 
4/-; Television Servicing, 5/ -. List 
free. HAMILTON RADIO, BCM. 
DATA2, London, W.C.1. 

SERVICE SHEETS. -We have the 
largest stock of Radio and TV 
Service Sheets in the country for 
sale at 4/- ea. Why tolerate delay 
in obtaining Service Sheets when we 
will dispatch by return. S.A.E. with 
enquiries, please. S. P. DISTRI- 
BUTORS. 11. Old Bond St., London. 
W.I. 

SERVICE SHEETS 
RADIO and Television 

Over 100,000. S.AE for List. 

JOHN GILBERT RADIO, 
20, Extension 

Shepherds Bush Market, London, W.12 
SHE 3052 

SOUND RECORDING 

TAPE /DISC TAPE TRANSFER, 1.800 
ft. LP new Tape, 37/8. UNIMIXER 
Units for quality work. SOUND 
NEWS, 10. Clifford St., London, W.I. 

EDUCATIONAL 
AT LAST -at a reasonable cost - 
quality Hi -Fi in your home by build- 
ing it yourself under our new system. 
Free brochure from: Dept. P.W.21, 
RADIOSTRUCTOR, 46, Market Place. 
Reading, Berks. 

INCORPORATED Practical Radio 
Engineers home study courses of 
radio and TV engineering are recog- 
nised by the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of students only. 
Syllabus of Instructional Text is free, 
The " Practical Radio Engineer." 
journal, sample copy 2/ -, 6,000 Align- 
ment Peaks for Superhets, 519. 
Membership and Entry Condition, 
booklet, 11 -, all post free from the 
SECRETARY. I.P.R.E., 20, Fairfield 
Road, London, N.8. 

LEARN RADIO AND ELECTRONICS 
the new practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you radio in a new, enjoyable and 
interesting way. Construction, servic- 
ing and fault finding on equipment 
made easy for_the first time! No pre- 
vious experience needed. No mathe- 
matics used. Free brochure front: 
Dept. P.W.11. RADIOSTRUCTOR, 46, 
Market Place, Reading, Berks. 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy 
short training period: low fees: 
scholarships. etc., available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE. 
Colwyn Bay. 

II+ 
EXAMINATION 

Time is vital to your child. Write NOW 
for FREE 24 -page GUIDE and Test 
stating age of Held to (Dept. M.B), 

MERCER'S 
CORRESPONDENCE COLLEGE. 
69 Wimpole Street, London, W.I. 
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PUBLIC APPOINTMENTS SITUATIONS VACANT (continued) 

MINISTRY OF TRANSPORT AND 
CIVIL AVIATION.- Trainee Com- 
munications Officers. Min. age 18. 
Morse 20 w.p.m., type or teleprint 
30 g.p.m.; elementary knowledge of 
radio. Pay whilst training £415 a 
year 
£575 a 575 (women) 

£585 (men) and 
over; free 

meals and accommodation. After 
training salary £755 to £1.000. 
Slightly lower for women and at 
certain stations. Apply: M.T.C.A. 
(ESB1. /T. Comm), Berkeley Sq. 
House. London, W.1. 

SITUATIONS VACANT 

A.M.I.Meoh.E., A.M.Brit.I.R.E., City 
and Guilds, G.C.E., etc., bring high 
pay and 

terms. 
Over 

95Nó successes. 
For details of exams and courses in 
all branches of Engineering, Build- 
ing, Electronics, etc., write for 148 - 
page handbook, free. B.I.E.T. (Dept. 
242B), London. W.8. 

T/V AND RADIO, A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B., Cert., 
etc.. on " No pass -no fee " terms. 
Over 95% successes. For details of 
Exams and Courses (including 
practical apparatus) in all branches 
of radio, T/V and Electronics, write 
for 148 -page handbook, free. B.I.E.T. 

(Dept. 2420), 29, Wright's Lane. 
London. W.8. 

CITY AND GUILDS (Electrical, 
etc.), on " No pass -no fee." terms. 
Over 95% successes. For details of 
Electrical Engineering, Applied 
Electronics, Automation, etc., send 
for our 148 -page handbook, free and 
post free. B.I.E.T. (Dept. 242a), 
29. Wright's Lane, London, W.8. 

ANTARCTICA.- Vacancies exist for 
men to undertake static scientific 
work in the Antarctic for 2 years 
with the Falkland Islands Dependen- 
cies Survey. The programme has 
been arranged in consultation with 
the Royal Society. The following 
posts are to he filled for the forth- 
coming season: 
SCIENTIFIC OFFICER (M3C/52484/ 
PU). Candidates must have a good 
Honour's degree in Physics. A know- 
ledge of radio maintenance would 
be an advantage. 
ASSIST. SCIENTIFIC OFFICER 
(M3C/52485 PU). Candidates must 
be qualified to assist the Scientific 
Officer in a programme of upper air 
work, geomagnetism, ozone and 
radiation. 
SCIENTIFIC ASSISTANT (IONO- 
SPHERICI (M3C/52475/PU). Candi- 
dates must be experienced in the 
servicing of radio or radar equip- 
ment. This appointment will be 
made with the advice' of the DSIR 
Radio Research Station. 
Salaries are at a basic rate of £500 
a year with extra allowances for 
qualifications and experience. Per- 
sons appointed will be required to 
undergo courses of training before 
leaving the U.K. in October /Novem- 
ber. Whilst. in the Antarctic 
everything is provided free of charge 
including clothing, cigarettes, etc. 
Liberal leave on full salary. While 
on duty in U.K. an extra allowance 
of £150 a year is paid before depar- 
ture and £200 a year on return. 
Write to the CROWN AGENTS. 4. 
Millbank. London. S.W.1. State age, 
name in block letters. full qualifica- 
tions and experience. quoting the 
reference shown against the relevant 
post. 

;` 
w 

'_ 

The Royal Air Force 
PILOTS, NAVIGATORS AND AIR ELECTRONICS OFFICERS 

COMMISSIONS IN THE GENERAL DUTIES BRANCH e 

Vacancies now exist for fit young men of character and 
good education and who are capable of taking responsi- 
bility, to train as pilots, navigators or air electronics 
officers in the general duties branch of the Royal Air Force. 

Methods of Entry 
University Entry - University five years and there are oppor- 
graduates may enter on per- tunities for transfer to either 
manent or four -year short- form of direct commission. Age 
service commissions. Permanent limits: 17.4 to 21. 
commissions carry an ante -date. Pay and Gratuities -Pay is high 
University students may be and terminal gratuities are 
accepted subject to graduation. generous. For example, a Flight 
Age limits: 19 to 24. (26 for Lieutenant of 25 can earn, with 
short -service commissions.) full allowances, nearly £1,700 a 
Direct Commissions -The direct year. The tax -free gratuity paid 

commission scheme offers the at the end of a twelve -year 
choice of a permanent career commission is £4,000. 
leading to a pension, or a Write for further details, 
twelve -year commission with stating age and education, and 
the option of leaving after eight the method of entry in which 
years. Age limits: 17¢ to 25. you are interested to the Air 
Short- Service Commissions -The Ministry,Dept. PW 526,Adastral 
short-service commission is for House, London, W.C.I. 

SPARKS' DATA SHEETS 
Another New Tested and Guaranteed Design 

THE " KESTREL " Mk. 11. 
A Super Short -Wave 3- Valver for Battery 
operation. Untuned H.F. Det.; Pen. Output. 

10 TO 220 METRES 
Unlimited Thrills from S.W. Amateurs. 
Trawlers, Ships and 'Planes, etc. Unique 
Electron- Coupled Regen. Circuit. Data 
Sheet, etc., 3'3, Post Free. Send S.A.E. for 
Full Details. 

I.. ORMOND SPARKS (P). 
Valley Road, Voile Castle, Dorset. 

COVENTRY RADIO 
LTD. 

189/191, Dunstable Rd., Luton 
If you are unable to visit us at 
Luton, why not send for one 
of our 
" HI -FI " CATALOGUES ? 

Price 1 / -, plus 6d. postage. 
70 pages and listing over 300 

items. 
Also now on sale : " THE 
GRUNDIG BOOK." 
Price 12/6, plus 1/- postage. 
The owner of any make of tape 
recorder will find this book 
an essential for successful re- 
cording. 

LUTON'S HI -FI CENTRE 
Telephone : Luton 7388'9. 

TELETRON 
MINIATURE TRANSISTOR 

SUPERHET COIL KIT, 

42/- 
470 k /c. 

I.F. Transformers & Ose. coil, 
in screening cans tin. x lin. 
dia. Dual wave Ferrite rod 

aerial SI in. x 5 /16in. dia. For 

the TRANSIDYNE printed 
circuit Superhet. * 6 

Transistors. * P.P. output. 
* A.G.C. * Reflex. Full 

constructional folder, 9d. 
All component parts avail- 

able from advertisers. 
Push -pull and single ended 

Tape oscillator coils avail- 

able for most decks at 8/6 each. 

Bias rejector coils and top lift Inductors_ 

Dual range and Xtal diode coils, etc 
Lists, 6d. 

THE 
TELETRON CO. LTD., 

I I2B, Station Rd., London, E.4. 
'Phone : SIL. 0836. 
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(Y)qE .1\1) IIE.1Ji 7711': Lih:.11)1l4: I1.1JsS IX .11IP1.IFI1']IIS AND T1-\E11S 
AMPLIFIERS BY V.H.F. TUNERS BY HI -FI SPEAKERS BY 
VERDIK GOODSELL ARMSTRONG T.S.L. GOODMAN W.B. 
ARMSTRONG QUAD LEAK DULCI PLESSEY T.S.L. 
ROGERS LEAK QUAD GOODSELL WHARFEDALE G.E.C. 
DULCI W.B., etc. ROGERS. etc. LORENZ. etc. 

A GIFT FOR THE SERVICE MAN 
BRAND NEW IN WOODEN CASE 

The Weston Model 772 
Type 6 super sensitive 
analyser. This pre 
(Asion designed multi 
range test instrument 

has a large visible 
finely divided scale 
giving sonic of the 
range shown. Runge.: 
D.C. volts 20.003 
ohms per volt or 
1.000 per volt. 2.5 
volt range 50 003 
ohms. 10 volt range ¡ 

200,000 ohms. 50 volt 
range 1 megohm. 250. 
volt range 5 megohms. 
1.000 volt range 2) 
megohms. Ohms: 

0- 3,000 ohms. 0- 30.000 ohms. 0-3 nice. 0 -30 
'neg. D.t', milllnmps: 10, 50, 250 IM A or 

SII mir212 1ö.ó, plus II rolls: 
pk 7 6.lntta 

per `oit' Dept. E, 152/3, FLEET STREET, LONDON, E.C.4. 
Business Hours: Weekdays 9 -6. Saturdays 9 -I. Tel.: FLEet 2833 

ANOTHER SNIP OFFER 
AT THE 

LOW 
PRICE 

and 4/- 
post and 
packing. 

Surplus to 
manufactur- 
ers require- 
ments. well 

THE ALFA MULTI -RANGE 
POCKET METER 

IDEAL FOR ROVING 
SERVICE MAN. 
Specification: 3,133 ohm> _ ' 
per volt. 
Resistance ranges: 

_ 
rm- 2916 R 

0-20K ohms. 0. Meg ohm. 
Voltage ranges: 
0-6 v. D.C., 0-12 v. D.C. 
0-60 v. D.C.. 0 -300 y. U.C., 
0 -1.200 v. D.C., 0-6 v. A.C.. 
0-12 v. A.C. (23 DB). 0 -60 v. 
A.C. (37 DB). 0-300 V. A.C. 
0 -1,20Ó v. A.C. 

made 2 -tone Current ranges: 
,lour portable player cabinets. 0-800 mA: D.C.. 0 -30 mA: D.C., 0 -3130 

rrl andr 41n. or 5M. s 
ver. Ampli - 

£8 19.6 and batts. Post and packing 3 6. peaker. 

ROMA) S 11 (FLEET ST .) lid 

RS 
'HAIL ORDER DEI'.\RT5IENT 

211 Streatham Road. Mitcham. Surrey. 
.\I.VE$ LISTED ARE NEW STOCK 

'Terms t 'AV.O. or C.O.D. Postage 3d. per sah e, 
MIT('ILLV 6201. 

AZ31 10'8 
B135 8'8 
DAF9i 9 - 
DAF96 9:8 
DD62111(18 
DF91 88 
DH719 9 8 
DK91 9 - 

EFB, 78 
EFSO 12 - 
Ejr89 10- 
EF91 8.6 
EF95 14 - 
E1.42 10 - 
ELIO 

L90 8,6 

N153 11 3 
N154 113 
Nî27 88 
PCC8411 6 
PCF80 

PCF8212 
6 

11.6 

UCLt33 
198 

UF41 9.- 
UF89 10,- 
UL41 8.8 
UL84 9.- 
UY41 7:8 
UY85 8,- 

6K7 48 
6K7GT10.- 
6K8GT 

8L1 17 8 
6L6G ^ 6 
6L18 12 6 
6L19 21 - 

EABC80 EM80 10 - PCL82 VP4B 17 6 6N7G CT 
9'8 EM81 11 S 12:8 6 

EAF41710- EY81 10 - PCL83 R742 98 OSL7GT8 
EB91 59 EY84 13 - 158 11/719 8.8 7 8 
EBC41 93 EY86 14 8 PENA4 W727 81 6SN7GT 
EBF80 9.B EY91 9- 11 
EBF89 9)8 EZ35 8.8 PEN4VA h 9 17.- 6X5GT 8.8 
EOM 8 9 EZ40. 8 - 11 6 Z21 10;6 7S7 12.8 
ECC33 8 6 EZ41 10 8 PL36 15 - Z77 101 7Y4 7.8 
ECC81 8,6 EZ80 8.- PUB 17 6 Z152 8 8 8D3 8.8 
ECC83 9 - EZ81 PL82 10 - 2719 8 8 1OLD11 
F.CC84 10-- FC2 14 8 PL83 14 - iR5 9- 14 9 
ECC8S10; 8 FC4 23.6 PY80 '83 5Y3GT 8,6 12AH810:- 
ECF80 FCl:3 14.6 PY81 9 8 524G 10.- 12AT6 8:9 

12'8 FC113C19.8 PY82 8 8 6A8GT 12AT7 8.9 
ECF82 (1232 13 6 PY83 8 8 1o:- 12AU7 9- 

12.8 H30 4.9 2 BALL 5 9 12AX7 9.- 
ECH35 H63 10 - R19 19 - 6AM6 9- 12BA6 8/9 

HBC90 8 - TDD4 15 - 6AN5 5,- 128E6 9.3 
ECH4219 8 HL92 11 8 TP22 12f8 eAQ5 7r8 12BH710- 
ECH81 98 HL133D U142 86 6BA6 8 8 12J7G: GT 
ECL80 

ECL82i2, 
8 KT33C11 

8 U147 99 
U153 9,6 
UABC80 

611E6 8 3 
1113,16 7.8 
6BR7 12'- 

10. - 
12K7GT 

10.8 
13, 8 KT66 198 6BW6 8 8 12K8GT 

EF37A 

EF40 153 
EF41 9'8 

1,2310 12, 8 
MKT4i 5) 
or 71 21- 

ML4 128 

i:AF4210 - 
UBC41 8 8 
UBF80 9.8 

6BX8 8 8 

6F1 19:8 

12Q7 18 8 
12Q7GT8 

8 
EF42 12,- MSP4 15;- UCH42 6F12 8,8 35'L4CT 
EF50iA3 MU14 10'- 10. - 6F13 18r8 8 6 

418 MX40 15,- UCH81 6J5G 8; 8 50L6GT 
EF80 8- N142 9B 108 OJ7GT101- 10.- 
Quotations given for any types not listed. Obsolete and old 

types a special ty. 

BUILD YOUR OWN 

AMA IT 

CAR RADIO 
HYBRID DESIGN -5 VALVE SUPERHET, 
TRANSISTOR AND PRINTED CIRCUIT 
STANDARD SIZE 7" x 2 " -12v. BATTERY 
ALL NEW COMPONENTS- AVAIL- 
ABLE SEPARATELY OR IN COMPLETE 
PACK 

First and best DO -IT- YOURSELF Car Radio. Uses 
new Brimar low wit. valves, no vibrator. Printed 
circuit and power transistor. Negligible " fade " and 
no " buzz." Only 1.5 amp. consumption. Complete 
with chassis assembly, filter box and output stage 
including elliptical loudspeaker and detailed 
instructions. 

Save Ls only £13.10.0 plus 5/- p. & p. 

Cash with order 
or write for BUY -AS- YOU -BUILD details. 

Dept. N., MAYRA ELECTRONICS LTD. 
118 B ighton Road, Purley, Surrey Tel. Bywood 12:3 
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I' I F C O Illuminating 
Soldering Iron 

Designed and constructed with a complete under- 
standing of the technical need for making a perfect 

soldering job in the quickest time. The Pifeo Soldering Inn incorporates in its red 

plastic handle a 0.3 volt lamp directing a beam of light directly on to the soldering 
point, enabling easy manipulation in the dárkext and most dilticult places. The lamp 
also acts oc a safety eye ensuring the iron is not left on unintentionally. The bit is 

3 /L6in. diameter and of the pencil type, acknowledged as the most valuable for all 

general purposes. Chrome plated trivet allows the hot iron to stand on the table or 

may be used as a hanger. Element 35 watts. Six feet grey 3 -core flex fitted. 
LL/6 
fin 

Length 10 inches. For 200Pó6 volts A.C./D.C. Complete LL 

VALVE HOLDERS 
Our assorted selection, doz. 3/- 

Colour code indicators. A141/3 

American 
Type British 

mode 

Electric 
New 

PAINT 
SPRAYER 

nnpletsly 
mtained. Seed- 

no Extras. Just plug in and Spray. Easy 

and Fast. Sprays All Paints, Distemper. 

Varnish, l:nanrel, Shellac. Lacquer, 

Insecticide. etc. Only 5/. down and lb 
fortnightly at 5' -, or 79/ -. Poet 2/6. 

Fully t :uarenteetl. Order Direct. 

Better Buy This Now 

PI FCO 
AB -in -one Radiometer 

* CIRCUIT TEST. 
* L.T. and H.T. 

TESTS. * mA. TEST. 
* VALVE TEST. 
Continuity and tiriI- 
ance Tests. Complete 
with Test Leads. 

Guaranteed `0 

U { 
pQ0 

CRYSTAL DIODE, 
With Circuit, 2/8,1 

EF6, valves, 0/- 
VP23, 6/- 
956, 2/6 

Post Od. 
146. HIGH ST. HANSOM Nan 

SALE OF 10,000 

CONDENSERS 
All 'type electrolytic. etc. 

1 2/6 Per dozen. L 
Our assorted selection 

CHASSIS 
CUTTERS 

WITH KEY 

AVOMultiminor 19 Range Motor 
29.10 or 10;- down and 19 weekly 
payments of 101 -. Like all AVO 
meters it is a very fine instmment: 
it has a sensitivity of I.0,0011 ohms 
per volt and 19 most uselnl ranges 
as follows : D.C'. volts 11 -1,000 (seven 
ranges). A.C. volts 0 -1,000 (five 
ranges). D.C. Current Il -1 atop. 
(five ranges), resistance 0.2 mees. 
(two ranges) (complete with teat 
leads). Immediate delivery. 

Just right toi your Pocket 

THE WAVEMASTER 
TRANSISTOR PORTABLE 

AN OLYMPIC WINNER 
Pick of the World's Stations at 

your finger -tips. 
Long and Medium Wavebands. 
Comprehensive assembly data 

and Components Lists, 1/6. 

Complete Receivers Available. 

OLYMPIC RADIO 
COMPONENTS, LTD. 

224, Hornsey Road, Holloway, N.7. 

TRANSFORMERS 
Suppliers to B.B.C.. I.T.A. and leading 
radio manufacturers. single or long runs, 
prompt delivery home and export. 

Rewinds to all makes. 

H. W. FORREST (Transformers) Ltd. 
Shirley, Solihull, Warwickshire. 

Tel.: SHlrley 2483. 

SERVICE 
SHEETS 10/6 

The e and 
quickest nay of 
cutting holes in 
sheet flies!. The 
ranter consists of 
three parts: ,lie, 
a punch and an 

Alien screw. 'I ,operation is 'mite simple. 
Pit, c incl. L,, gin.. 3/9 ; lin.. lin., 

149 lin.. I_ -.. I lin., 17 /8; lain., lain., 
196; liin.. 2:/ -: -in., 32'3; 2332in., 
35 9 : ., 40 9 ; Ian. sgiare, 30;8, Post 1/ -. 

All prices are with keys. 
DEMOBBED VALVES 2/6 MANUAL 

l: icing cquts'alent - f British and American 
Service and ('ross Reference of Commercial 
Types with an Appendix of B.V.A. Egniva 
lents and Comprehensive Price List. We 
have still some Valves left at very old 
Budget Rates (33!1/4) which are actually 
sold at the old price (1031). Also ready mn 

NEW COMPREHENSIVE LIST 
At Reduced -tax prices 

QUALITY REBUILT TUBES 
Mullard and Mazda types only, 12ín., 
27.10.0: 14in.. £8; 17in., £9. Fully 
guaranteed 6 months plus additional 6 
months conditional guarantee. 48 hr. 
Service. C.W.O. or C.O.D. All tubes plus 
10'- carriage and insurance. 

B.B.C.-I.T.V.-F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft. 19'6. External. 
SID. 2813. 

(BAND 3). 3 Ele- 
ment loft array, 24' -. 5 
Element. 32/6. Wall 
mounting. 3 Element. 3319. 
5 Element. 4113. 
COMBINED B.B.C. -- 

LT.t'. Loft 1 3 Element, 
41,3. 1 .F5 Element, 42/9. 
Wall mounting. 1 +3 
mein. 56/3. ey 5 Element 
83'9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "H ", 28/ -. 3 Ele- 
ment loft. 52/6. S/D loft. 1216. External 
S/D 26'3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs, 1/3. Send 8d. 
stamps for illustrated lists. 

K.V.A. ELECTRONICS (Dept. T.P.) 

3B, GODSTONE ROAD, KENLEY, 
SURREY 

CHASSIS 
18 swg Aluminium. Strengthened corners. 

6" x 4' x 2¢" 4'- Ill" x 71' x 21' 716 
71' x 51" x 21" 5/6 12" x 8' x 21' 8'- 
10" X 71 X 21" 616 54" x 9' x 21" 111 - 
Prompt service. Add 1/- post & pack. Orders 
over £I post free. Punching and drilling to 
your requirements. Chassis for all Mallard 
circuits available. 
Sweetnam & Bradley, Dept. AX 
BRISTOL ROAD, MALMESBURY, WILTS. 

WIRING ACCESSORIES 
Return o1 Post Service. Lowest possible 
prices consistent with high quality. Money 
back guarantee. 
PVC Cable Flat Twin Twin with F. 3 Core 

1.044 £2. L 8 £2.15. 1 £2.19. 4 
3.029 £2.14. 2 £3. 8.11 £3.19. 0 
3.036 £3.16. 5 £4.10. 9 £5.10.10 
7.029 24.19.11 £8: 1.11 £6.18. 3 

TRS CABLE 
1.044 £2. 3. 5 
3.029 £2.15. 9 
3.036 £3.16. 2 
7.029 24.13.10 

82.13.11 £3. 0.10 
£3. 6.10 £4. 5. 4 £4.8.5 £5. 8. 2 
£5.18. 2 £8.18. 7 

Prices per 100 yds. All sizes stocked. Sup- 
plied in 25, 50, 75 or 100 yd. lengths. 7.029 
and above cut to length -no cutting charge. 
Carriage paid on all orders over £2. Full 
range of accessories available. Send for 
complete lists. 

F. HUNT & CO. 
STEPCOTE HILL, EXETER. 

Phone: Exeter 56687. 

Morse Code operating . . . 

. . n as a PROFESSION 
45 )-ears of teaching Moe., (ode i, proof 
of the efficiency of the Candler system. 

Send 3d. stamp for Payment Plans 
and full details of all Courses. 

CANDLER SYSTEM CC4 Dept. 5LO 
52h, Abingdon Road, London. Iß.8. 
Candler System Co., Denver, Colorado. U.S.A. 
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C.R.r. ISOLATION TRANSFORMERS 
TAPPED MAINS PRIMARIES 

TYPE A. OPTIONAL 25"., and 50";, BOOST ON 
SECONDARY. 
2 V. OR 4 V. OR 8.3 V. OR 10.8 V. OR 13,3 V. 
12 8. 

OUR LATEST SUPERIOR PRODUCT 
TYPE A2. HIGH QUALITY, LOW CAPACITY, 
10 15 pF. OPTIONAL BOOST 25',., 50",, 75",. 
18 8 EACH, 
TYPE B. MAINS INPUT. MULTI OUTPUT 2, 
4, 8.3, 7.3, 10 AND 13 VOLTS. BOOST 25 "0 
AND 10 ",,. LOW CAPACITY. 21f -. 

TRIMMERS, Ceramic. ;01. 30, 711 pi., Bd. ; I1,n pL, 
50 pf., 1'3 ; 230 pi.. 148 ; 5 0 pf., 730 pi.. 1:9. 

RESISTORS, Preferred values. In hula to 10 tueg., 
w.. 4d. A w.. 9d.: I w.. ed. ; 15 w., Sd. ; 2 w.. 1, - 

HIGH STABILITY. 1 0.. I °,., 2 -. Preferred values. 
tritt I" III ides. Ditto. 3%. 101,I1 10 ( weg. 0.9d. 

wilt WIRE -WOUND RESISTORS (I 
0 wort 23 ohul.- 10,00'1 obo: 1 9 

watt) (2- 
1ú,00q suns- 30,0011 oh,no. à ., 1;9 ; t0 w.. 2 3. 

GEVAERT GEVASONOR 
50" entra long play plastic tape. 1,700 it. lin. 
flea!. 35 - 030f1. 3 . reel. 21' -. 
SUPERIOR 1,200 R. Plastic Tape on 7' Plastic 
Reels. Quality Guaranteed, 21, -. 
SPARE REELS, ALL SIZES, 3' -. 
"instant" Bulk Tape Eraser, 200;250 v. A.C. 
for ant' make or .ize of tape. 27/6. 

O.P. TRANSFORMERS. Heat P"ty 3,1 nt A., 4 6. 
Multiratio, push-pull. 7.8. Miniatore, 374, ei,.. 4 6 
L.F. CHOKES 13 10 II. 'io ua O,A., 5;-; 10 1f. 
bù m.4.. 10,8 ; IOh. 130 111:1., 14 -. 

MAINS TRANSFORMERS 200 250 v. A.C. 
STANDARD, 25041-250, A0 w.4., 11.3 V. 3..i a. 
taplm.I 4 e. 4 a . Reel l fier 6.3 v. 10. 3 ,'. 

. or 4 v.2 a. dit.t ",:130- 0 -::30 226 
MINIATURE. 200 v. 211 tnA., 6.3 v. 1 a. 10 6 
MIDGET.' "111 0. 43 mA., 6,.3 v. 2 .. 15'6 
SMALL. 2511-0250, 1101 mA. li.x v. 3.3 a. 19:6 
STANDARD. 25040230, 63 mA., 6.3 v. 
.':, a. ... 176 

TRANS. r, 1 -... amp. RA .a V. 1 A amp. ... 7 8 
I litt", tapped ,. 2. 4, i.3 v., li atop. 8 8 c I m 
Onto, -eo. 6.3 A. 3 Top.... ... ... 10 8 

ALADDIN FORMERS :Tod , or,'. tin., 8d.: ìi,,. . 10d 
FORMERS 5937 8 a"d Cans TV1 2. I I'. "i. . 

20 Id Dn. ,q.. I n l , . . 2 - ea.. wi1,, e ,.. 
TYANA.- Widget o',lderiug Iran,, .11, c . 16 9. 
EMPLOY Instrument Iron, 2: 't,. 178. 
MAINS DROPPERS, I tin. Adi. 511.1, r +. 

amp., Ica 730 olu, s, 4,3.3 , 2 sup,., I,1tO7 ohm,, 4 3. 
E CORD..3 amp., 00 ohms per font..2 nP., 1110 

tos per tool, 2-AbtA -, 80.00T inot.:I -w;p', 7d. per ft. 
UDSPEAKER P.M. 8 OHM. 21in. ,x 31n. 17,8. 
,. l'le. -t'y. 19,8. 4 , In,la, 18, -. I , i,. 11. t., 

18,8. A y3311., 2L - In 8. loin. ltd,.. 30 ; -, 
Hi-Fi Tweeter. 251-. 121u. 1t..4., 30. -. 12ìu. 13 ohm 
l0 w. Plessey, 451 - 
STENTORIAN HF1012 loin. 3 t.. 13ow , to o'.. 99 6. 
12íu. Baker 15 watt 3 Mans, or IS tAhms, 105. -. 
CRYSTAL DIODE a.6.1'., 2, -. GEX34, 4 : -. 
HIGH RESISTANCE PHONES. 4,I0isl ohms, 18.8 I, 
MIKE TRANSF. 311:1. 3:9 ea. ; 1)11,:1, Potted, 10 8. 
SWITCH CLEANER. Fluid squirt. spout. 4,8 tin. 
TWIN GANG TUNING CONDENSERS. 363 pf. 
miniotnre nu- x It io. x /Iiu., 10f- ..01/05 Standard 
with trimmers, 9; -; less trimmers. 8i -; midget, 78. 
SINGLE, 30 pF., 2,6 ; SU pr., 1111/ p14., 160 pb'o 7e-- 
Solid dielectric 100. 300, 5101 pF., 3,8. 
SPEAKER FRET. Expanded Metal Oliver, 15Iin. z 
Olin., 2r- each. GOLD CLOTH. 17ín. x 23111.. 5 - 
25in. x 33in., 10; -. Tygan 4ft. tüu. w fde, 101- it. ; 2ft. 
lip. wide, 51- ft. Samples. S.A.E. 

New and Boxed VALVES 80 -day Guarantee. 
1 la 8 8 6KM; 8 8 EAB('60 HABCOn 
185 8;6 61,611 10:8 10'8 10.8 
1T4 8/8 6N711 7:811101 131 IIVR2A 78 
2X2 3.'66117); 10 6 E101171 8/6 MU14 10 6 
394 01 67 17 7 8 130('41 10 6 7151 8'8 
3V4 9,8 69.17M 10 6 1311170 10 8 P(1'04 12 8' 
604 91 OsS7 8 8 I,4'1'04 12 6 PI'FS'a 11 5 
8Y3 0'S 6Via: 7 6 Et Tsai 11 6 P1'1.72 11.6 
524 1361X1 7:8 1311142 10:6 713723 8'8 
flAMO 8 8 6X.ß 7'8 11'182 12 8 71.03 10 6 
JIBS 0 8 12 ST; 9;8111:39 7 6 PASO 108 
6BE6 7 8 11A1 -7 9;S EF41 10'8 1'l 'AL 10 8 
611116 10 6 12.757 9:81,750 5,8 P1171 101 
6BWO 10 8 1214E6 10'8 IEFso 10 6 51'61 5,8 
5116 7 6 12K7 8 8 13791 8 6 1'11,41 101 
676(1 ; 6 1297 8 8 EV62 5 8 1 r-B I'2 10 8 
8H4 3 6 :7,1,11 9 8 EL:32 5 6 1. r11 10'8 
6J5 6 8 53/4 9'6 E1.04 10 6 11.11 10 8 
RJR 7 8 11 10'81:Ms1 126 11 11 101 
6J70 86sÚ7 86 (37,411 1061 22 10.8 
811Ii11T 6 81)34 1 6 E'O') 9'5 S'Il 1111 8'8 
6E711 5 8 11.930 1 8 E1145 1,6 11113,1 8,8 

PRACTICAL WIRELESS 

FINEST VALUE 

1959 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
H.W. 16 cl. -511 tn. I.A'rliM'r MULLAR!) 
M.W. tall nl. 350 tn. 131'104.2. EF41, F144741, 
L.W. 800 m.- 2,0011 w. EL41, EZ40, 

12 -month guarantee. 
A.U. 20/2230 v. 4 -way +witch 3 Short- Metiuru 
L nug-tiram. A,1'.1', and Negative Itedbaok 

.4.3 wails. (,'banal, 131 y 31 x 21 in. Maas dial 
1213c c 57in. horizontal or vertical Hlin, o 41in. 
2 Pilot Lamps. Four Knobs Walnut or Ivory. 
Aligned and calibrate,!. Isolated Chassis. 

£9.10.0 ('are. 6 
ln.. 46. 

TERMS : Ue9,. 25.5.0 and five monthly of 01. 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
Sim.. 17/6; 10in., 86 -: I_'in., 30.' , 

arttr m. 

VAS World's Finest 4 -Speed Autochauger 

OUR PRICE £6.16.6 
TERNS: Dep. 83.10.0 And lour monthly t £1. 
Stereo Model UAB £9,19,8 ; UA12 £11.17.6. 

COLLARO LATEST MODEL 
HIGH -FIDELITY AUTOCHANGER 

4-SPEEDS- 10 RECORDS 
With Studio "0" pick -up 

BRAND NEW IN MAKER'S BOXES 

OUR PRICE £7.19.6 post free. 

B UILD THIS REPRODUCER 
B ARGAIN SINGLE PLAYER KIT 

Ready for immediatè assembly. 
4 -speed lullam "1 moor" I It £4 12 0 
Ifandsoule cave. 171 x 131 v 7in , 

will loon, to play 12in. recorda 82 5 0 
Ready -built 3 -watt amplifier with 
two valves anti loudspeaker £3 12 6 

er £915.0 complete kit post free. 

ALUMINIUM CHASSIS. lv . w.g. mnlri lie, 1. 

With 4 sides, riveted'' eue,'s and lattice fis inK 
hole., 2 1 i n . ailes, 7 v 411,.. 4.8 : 9 x 710..5 9 : 
1lx7id.,818; 1:1 ', aì11.. 8 1 c1 lin., 108: 
15 s Idiu 12/6: 17 x 16 .::in., 15:8. 

TRANSISTORS, GENUINE PYE GOLTOP. 
Audis, 10 / -. R.F. 13 MI. g . 18' -. 
Power, 20f -. l'otllplete data! -heel. .,9,ple,l. 
HANDY VOLT METERS . it-23 N. nad 0- 23, v.. 
WI. Oh leads :ol leather ea-e, 9 8. 

CRYSTAL MIKE INSERT by Ac. p ,, teei. , 

engineered. Size only ¡il,. 7 3 16iu.. 88. 
HI -GAIN BAND 3 I.T.A. PRE -AMP KIT. 
(:aa:wle circuit with salve EI'l's4. !'rire 29,8. 
With Power Pack. 48 11 l'Ions only Bd. 

Burd I B.B.C. t,rion Sate prices. 

TELETRON " TRANSIDYNE " 
MIDGET SUPERSET PORTABLE 6-c 4' x I I' 
6 transistor:, primed , ,'alit, Ferrite 
A11 pmts :uni eahhlel, 011.19.6. Plans l Bd. 
We include 8 Goltop or Mallard Transistors 
for maximum performance. 

RADIO COMPONENT SPECIALISTS 
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GARRARD 4SP. SINGLE PLAYER 

A471)10 1. ISILFECTION I 

Designed to play 18, 33, 45, 78 r.p.m. Records 
7in., 10in., 12in. Lightweight %MI pick -up. 
0C2 turnover head, two separate sapphire styli. 
OUR PRICE £8.0.0 each, Post Free. 
De luxe cabinet, quality amplifier and 61 in. 
speaker. 28.15.0 or complete kit, E14.10.0. 

Volume Controls 80 C BLE COAX 
Long spindles. ouaran' semi-air spaced Poll 
teed 1 year. Midget these insulated. tin. ilia, 
SK ohms to 2 Meg. Stranded cure. 

No Sw. D.P.Hw. Losses cut 50% 9d. yd. 
S.'- 4/9 Fringe Quality 1/6 Linear or Log Tracks. I Air Spaced. / V yd, 

COAX PLUGS... 1- DOUBLE SOCKET .51 3 
SOCKETS . 1:- OUTLET HOPES ...4 8 
BALANCED TWIN FEEDER yd. Bd. 60 or 300 ohms. 
DITTO SCREENED per yd. 1/6. 80 ohms only, 
WIRE -WOUND POTS, 8 WATT.. Pre-set. Min. 
T.V. Type. 411 values 2' ohms to 25 K., 3,- ea 
'lo K, 511 K., 4/ -. (Carbon 30 K., to 2 meg., 3/ -. 
WIRE -WOUND 4 WATT. Pots Ills. Spindle 
Values, Dui "lama to 5u K., 08; 100 K., 78. 
CONDENSERS. New Stock. ,001 mfd. 7 kV. 
T.1 ,1 ., 5'e; Ditto, 211 kV., 9/6; 100 pf. to lilt pf. 
Mies., Bd.: Tubular 5011 v. .001 to .01 Told., 9d.: 
.05, .I, 1/ -:.25, 1.8; .513511 v.. 1/9; .1/350 v., 9d.; 
III "nun V., 1/9; .1 ntfd., 2,1010 volts, 3/8. 
CERAMIC CORDS. 500 v.. .3 pf. to .01 mfd., 9d. 
SILVER MICA CONDENSERS. 10% 5 pf. to 5110 
pf., 1i-; 600 pf. to 3.nou pf., 1.8. Close tolerance 
l 1 I pF.) 1.3 1,F. to 47 II,. 113. Ditto 1° 30 p1'. 
to 015 1,F., 1: 9; 1,01/0 ;W. to 3,000 pF.. 2 /-, 

I.F. TRANSFORMERS 7/6 pair. 
465 Kea Slug Tuning Miniature Can. 25ís. s 
lin. s lin. High Q and good bandwidth. 
By Pye Radio. Data sheet supplied. 
Wearite 51800 I.F, 485 Kcle. 1218 per pair. 
Wearite 550 I.F. 465 Kcs. 1218 per pair. 

NEW ELECTROLYTIC!). FAMOUS MAKES 
TUBULAR TUBULAR , TYPES 

1 :< :: 2 - 6 1 - 5 6 11.5Wv. 3 - 
150 , 2 3 Ins 2 1 v . 2 16 /30k0y. 4 - 

1 4:, 1 . 2 3 2,0 2. 1 , . 2 6 :2/358v. 4 - 
.1.111 , 2 3 -nn 1 2 , 3 - 1 0 0 , 2 7 0 v . 58 
.0111 

. 2 9 v +. 4:c . 4 6 2,500/3v. 4 
I,, ,l,,,, 3 . o,. 5- 16,0(10 /6v. 5,- 
I,: sols. 4 - . 16,1:.,. 5 - :r2 +32ß011v. 4 8 

5 6 _ 16 :,00,. 5 6 30-750/33')1/. 
1 9 1 3 1 6 1. -,n, 5 6 64+ 1201275v. 7 8 
2 - _ _ - s o . 46 114 +120.33uv. 116 

Lo: SUo. 2 - :2 -:11 L1/01 -. 7.81100 +200 ;275v. 12,5 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGE. K3;21 2 kV,. 53-; K3,40 3:2 
kV., 7' -: K:: 43. 3.6 kV., 715; 51:1,311 4 kV., 8 -: 
K:I lu0 o kV.. 14 6; .10 e.p.-. voltage, 30' ni alose. 
MAINS TYPE SELENIUM 300 v. 8E 111A., 7:6. 
CONTACT COOLED 250 v. 50 not., 7/6; 60 mA., 8;6: 
45 ink.. 9 8; 200 ntA., 21/ -; 300 n'A., 2735. 
COILS Wearite "P" type, S/- each. Osmor Midget 
"Q" t34,e adj. dust ere from 4/ -. All ranges. 
TELETRON. L. A Med. T.H,F.. with reaction, 8 O. 
FERRITE ROD AERIALS. M.W., 8/8; M A 1... 126. 
T.R.F. COILS .4,517, 7'- pair. H.F. CHOKES, 2 
FERRITE ROD. lin. x 3 sin. dia., 258. 

JASON F.M. TUNER COIL SET, 28: -. H.F. 
mil, aerial coil. O.vcillator coil, two 1.7. Iro,. 
I11.7 Me s. Ratio Detector and beater choke. 
Piron il book IIS:11g four 6.4M6, 2 / -. 
COMPLETE JASON F.M. KIT WITH VALVES, 
£8.15.0. Fringe arcs kit. 226 extra. 
NULLARD 3 -3 AMPLFIER READY BUILT. 
8pare Power for 'rune, et,-.. 87.17.8. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS 
12 v. 11 top.. 8.9: 2 a 11/3: 4 a., 17 8, 

CHARGER TRANSFORMERS. Tapped input Zuni 
230 v. for vhargiug at 2, 0 or 12 v.. 14 amps., 15/8. 

sop., 17 8: 4 amps.. 22:8. Circuit iuvholed. 
VALVE and T.V. TUBE equivalent books. 5 -, 
TOGGLE SWITCHES. S.P. 2' -, U.P. 3/8, D.P.D.'r.9. -, 
WAVECHANGE SWITCHES 
3 p. 4 -way 2 wafer long spindle ... d'8 

p. 2-way, or 3 p. 2 short spindle 2 6 
2 p. Gway, 4 p. 2 -way. 4,p 

2-way 
long spindle... 3 8 

3 p. 4-way, or 1 p. I2 -way long spindle 3 8 
VALVEHOLDERS. 17'x. 11,t. Oct., 4d. EF3u, E 53o. 
911. í112A, UHT. 1/8. Eng. and Amer. 4, 5. 3 
7 pin, 1 -. MOULDED MAZDA and lot. 13, 1 ed 
871:, 110:1, BSI:. BOA, 9d, 117G with c3,. 
519.4 still, au ., 19. CERAMIC EF30, 117'.. 
Int. Del.. 1170 with can -, 1/9. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
Postal service. 1 j., over 12 free. (Export Extra.) C.O.D. 1/6. (Wed. 1 p.m.' Catalogue 6. T O 1665. Buses 133 or 68. 
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Build your own 

TAPE RECORDER 
"ASPDEN" 

Tape Deck and Amplifier Kits 

TAPE DECKS. 2- speed, twin track, easy to assemble kits 
with finest motor. Ferroxcube heads and full instructions. 

Model 582 for Sin. spools, kit £8.5.0. 
Model 782 for lin. spools, kit £9.5.0. 
Either model assembled and tested, 30/- extra. 

AMPLIFIER kit, 2.1 watt, record /replay, 2 recording posi- 
tions, neon indicator, etc.. £5.18.0. Power Pack kit for 
above, £2.18.6 (both without valves). Carr. and packing 
extra. 
Mr. R. White of Omagh, N. Ireland. writes : 

" The performance of the recorder is very good, and I recom- 
mend it to all those who wish to get first class performance at 
approx. half the cost." 

NEW: -'STANLEY' Tape Position Indicator, large clock 
type, easy to fit. £2.5.0. 

Send STAMP for full particulars to :- 
W. is ASPDEN 

Stanley Works. 
koot Landon 

Road, 

June, 1959 

POWER UNITS TYPE 234A. Input 230 v. A.C. Mains ; 

Output, fully smoothed, may be tapped at 180 to 270 v. 
D.C. at 80 mA ; L.T. 6.3 v. at 4 amps. BRAND NEW £2.19.6. 
Ditto, modified to include internal 6V6 output stage, suit- 
able for R -1155 or R1392. complete and ready for use £4.0.0. 

P. P. 10 / -. 

MAINS TRANSFORMERS 
Input 100 to 250 v. ; Output 6.3 v. at 0.6 a. ; 6.3 v. at 
2.5 a ; 275 -0-276 v. at 80 mA 17/6 
Input 210 -250 v. ; Output 4 v. at 3 a ; 6.3 v. at 1 a. ; G 3 
v. at 2.5 a. ; 350 -0-350 v. at 75 mA 12/6 

P.P. 26. 
BURGESS MI('ROSWITCHES, normally open or 
normally closed contacts ; 5 a. 250 v. BRAND NEW 216 

P.P. 6d. each or 2'- per dozen. 
BRAND NEW LOUDSPEAKERS 
Sin. P.M., 3 ohms speech coil 152 
61in. Mains Energised, 3.5 ohms speech coil. 68 ohms Field 
Coil 8/6 
61ín. Mains Energised, 5 ohms speech coil, 1.000 ohms 
Field Coil _ 8/6 
Bin. P.M., 3.5 ohms speech coil 
Bin. P.M., 3 ohms speech coil, with built -in matching 
transformer 7,0013 22'6 

P.P. 3'- per speaker. 
ANTENNA RELAY UNITS BC -442, for Command 
Transmitters ; contain expanded scale 20 mV FSD 2in. 
rd. Fl. Meter. Antenna Relay, Thermocouple and 50 pF 
Antenna Series Condenser. NEW 15- 

P.P. 2/9. 

" C " SHAPED MAGNETS, 1,500 gauss ; Pole Faces lin. 
10,6 x lin. 

P.P. 1'6. 

COMPREHENSIVE RANGE OF SMALL COMPONENTS. 
CIRCUIT ELEMENTS. VALVES, METERS, etc.. all attrac- 
tively priced, available in the self -service section of our retail 
branch at : 

85, Tottenham Court Road, London, W.1, nee? Goode, 
Street Station. Tel. LANgham 8403. 

Z & I AERO SERVICES LTD. 
14, South Wharf Road, London, W.2. 

Tel. : AMBassador 0151/2. 

Please send Mail Orders and all correspondence to our He, 
Office. 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS, II 

Tel.: CLECKHEATO.` 2866 

Canadian Telephone Sets. Brand New Port- 
able Telephones, complete with hand 
generator. ringing device. morse key. 
buzzer lamp, etc., less phones. 12 6. carr. 5/ -. 
Two Sets. 30/ -. carr. free. 
Tube Unit. Complete with 8 EF50 valves, 
VCIt97 tube, etc., 25 -. carr. 7.6. 

TN. Sets. In good working order. Tubes 
not Boosted. Ekco, Pye, Bush, Ultra, 
Ferguson, 12ín. £6'10' -. 14in. £1010/. 
These sets will tune to all B.B.C. stations. 
Carriage on set (tube sent in separate 
carton). 17/ -. 
Other Sets, B.B.C. and I.T.V. for Sale, 12 -14in 
T.V. Tubes. Removed from T.V. Sets 
Good Picture. 1210. Mollard and Mazda 
50,-. carr. 7/ -. 

Speakers. 7 - 4. 10 -: Ex. TV. 8', 7B: 
6'_ ". 7/6. Post 26. 
New Junction Transistors, 616. Post free. 
New Diodes. Will make any crystal set 
feel young again, l' -, post free. 
Brand New 6In. C.R.T. Tube CV1397, 6'6. 
post 3'6. 
New Coax Cable. Top Crade. multi- strand. 
6d. per yard, post free. Any length cut. 
New American Motor. 27 volts in., out, 
285 volts at 75 mills., 6'6, post 3 -. 

Small Mag.-Slip Repeater Motor. 1'6. 
Post 2/6. 

SPECIAL OFFER 
Brand New, Boxed. All C.S.A., J.A.N. 

All Post Free. 
6K7G. 2'6 ; 6K7M, 4,6 ; 6J7M, 41- 6J5M 
4/6 : 6K8G, 8.- : SAGS. 2'6 ; 6C4. 2/6 ; 6J6 
216: 6AC7M. 4'6 : 6116M. 2 - ; 6AKS. 3 - 
954. 19 ; 955. 3 - ; 12SJ7M. 2 - : 12SH7M. 2,- 
12H6M. 1/6 : 12A6M. 5 - ; 9Ht. 9004. 9006 
all at 113. 

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.I.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 (all 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 - -. 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.I. 
S. Africa : P.O. Box 8417, Jo'burg. 
Australia : P.O. Box 4570, Melbourne 

LYONS RADIO 
LTD. 

Dest. M.P., 3, GOLDHAWK ROAD. 
SHEPHERDS BUSH, LONDON, W.12 

Telephone : SHEpherds Bush 1729 

RECTIFIER UNITS TYPE SEA). Power 
Units designed for mains operation of such 
installations as the SCR522. TR1430, etc. 
Input 200 /250 v. 50 cps. mains. Outputs : 
300 v. at 200 mA. H.T., 150 v. at 20 niA. (grid - 
bias) and 13 v. at 5 A. L.T.. all fully smoothed 
D.C. Very strongly made, fitted gate switch. 
starter relay, etc., and circuit diagram. 
Selenium rectifiers employed for recti- 
fication. Size 20 x 135 x 11ín., Weight approx. 
90 lbs. In good condition. PRICE ONLY 
£5.17.6. Carriage 19/6. 
TRANSFORMER BARGAINS. Primary 
tapped 210'230 250 v. 50 cps. Secondary : 
350/0350 v. at 75 mA.. 6.3 v. tapped at 4 v. at 
3 A. and 6.3 v. at 1 A. Made by R.I., Ltd., a 
manufacturer's surplus stock in good un- 
used condition. Can be mounted upright or 
sideways. Size 3I x 31 x 21in. PRICE ONLY 
12'6. post 1/6. E.H.T. Type Primary 230 v. 
50 cps. ; secondary 3,500 v, at 10 mA. Over- 
all size 8110. high x 4110. sq. Ex- Govt., as 
new. PRICE ONLY 28/6, post 2/6. 
MITER BARGAINS. Flush panel mtg.. 
21in. dia. Moving coil type : 0'500 mA.. 
10!6 : 0'100 mA., 9'6 : 0.'50 mA., 9/6. Plug- 
in pattern. 21in. dia., M/c type, centre 
zero 50'0 ¡50 mA.. 7'6 : M.I. type. 01300 v. 
A.C., 1216. Post 1'- per item. Post Office 
Type, 4 range meters. 0 /50 mA., 0500 mA.. 
0/5 v. and 0 /50 v., D.C. PRICE 12,6. post 2/6. 
Leather case 2/6 extra. 
VALVE SPECIALS. We have a most 
extensive range including many rare types 
and invite your enquiries. The following 
are a few we specially offer this month. 
3A4. 6/- : 6X5. 5/6 : 6V6GT, 6'- : PM24D. 
6/- ; PX25. 9/6 ; lIA, 4: - : 5U4. 7'- ; KT33C- 
7/ -. Post 6d. each. List available soon. 
Please send S.A.E. 
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QUICK, EFFICIENT UP -TO -DATE COMPONENT SERVICE! 

TWO- TRANSISTOR POCKET SET - Can Be A7 
Built For nI /v BUILD THE "SKY PIXIE" VEST - 

POCKET TWO -TRANSISTOR PLUS 

D DIODE RADIO which gives a superb 
performance and is highly sensitive. 
Size only 41íu. v :;luna x tin., weight 
under , r vet it a THREE - 
STAGE receiver covering all medium 
waves, working entirely off a tiny 

pen- light" battery. Every part 
testes[ before despatch ! SPECIAL 
STEP -BY -STEP PLANS FOR ABSO- 
LUTE BEGINNERS. Total building 
cost including case, transistors, etc. - 

everything down to the last out and bolt--ONLY 47.6 with plans. Postage, el. 
21 -. C.U.D. 2/ est ra. ,farts sold separately. Priced park list and plans tlri.l 
RUSH YOUR ORDER TODAY! 

RECORD CHANGER 
AND 

PLAYER BARGAINS! 
B.S.R. MONARCH, 4-.peed, miser auto- 
changer omit, model I'Al. Fully com- 
plete with crystal pickup, etc. Brand 
new-Limited Storks Only. GIFT 
294916. (Plug post and packing. 5( -.) 
LATEST COLLARD" 4- speed auto - 
changer, with Hi-41, pickup. Complete 
lu maker's sealed cartons. BARGAIN 
27:1918. (Plus neat and packing 4;6.1 
" COLLARO" JUNIOR, 4.speed. siugir 
player, with crystal pickup. "sing HO Pmp 
partridge. OUR PRICE 92;6. (Plus C. 
past and packing.) 

POCKET VALVE RADIO 

Anyone Can Build This Beautiful Precision Pocket 
Radio in an hour or two. No know l'lgu 
whatever needed, our Simple, Pictorial Plans take you 
step by step: Remarkably sensitive -covers all 
o.Iinns wuv . Ind. Luxembourg, Home. Light. 
sim only _lo "i aim. s ilia. Not a Toyl But a Real 
Valve Radio I Uses seli- contained battery and i a 
really personal- photsc. pocket radio with Detachable 
Aerial. IDEAL FOR BEDROOM. GARDEN. eta. 
We supply ALL parta necessary together with 
Plans. eta. -tor the Special Price of 39,8 'PIo 
post, etc.). BUILD YOURS NOW I IAII par,. sold 
-eparately.) Prins) )casts list, tie., I: U. Big demand 
certain -Send Today: (1.0. P. 2, ex I r:,. 

Choice of beautiful walnut eneered cabinet 
or ivory or brown hnkelite. This is the lowest 
Possible price consistent with high polity. No 
radio knowledge whatever needed ... can be 
built by anyone in 2-3 hours, using our very 

mple v -to- follow diagrams. The terrific 
new circuit of the "OCEAN -HOPPER" 
covers 

selectivity 
m an r- all medium and lung navre, has n,zo 

edge +nd exceptionally g, sal tone. 
Prier also includes ready drilled anti punched 
chassis, het of simple easy -to- follow plans- 
. bae.t, everything I Parts tested before 

despatch I tines standard octal -bane valves. For A.C. 'nails rumlao volts 
low ins rusts- approximately IS watts B. Size 13in. x nlin. x line. Build 

this long -range powerful midget NOW. TOTAL BUILDING COST INCLUDING 
PLANS, ETC.. 1576, .P.,n :n,.I soaking :1 r,.) poi. .old separately. 
Priced marts lip, a,.d l.l:m. I.:,. s r1.1,. - .I r,. 

Built For 
Can Be 107/6 

PRINTED CIRCUIT POCKET SET 
BUILD THIS 3 TRANSISTOR POCKET RADIO ... PRINTED CIRCUIT VER- 
SION I The " Companion " in comparable in smelt ivit;y to a three -valve bur- 
tery set, it is exceptionally stoat! in size (9l in, n Bin. n I iin.1 and is a -, 

,contained pocket radio that does not need aerial or earth. It has bnilr -in 
speaker and severs nrediuto ...Id long waves. l'hb uni,pne little set CAN BE 
BUILT FOIL ONLY 97 9. EVERYTHING INCLUDED ' !Pic. post and po.-In in, 
_. ni.l All parts sold separately. Price list. eta'., nil. .a.U.I r. en tea, 

CA N 3E Build this exceptionally 

BUILT FOR Sensitive high efficiency 
Pentode radio, t -c- 

416 
tern assembly 

be built teen ands , he built 
by anyone without any 
radio knowledge what- 

ever in C. minutes. Handsome black- 
, raekle steel case with specially made 
black and gold dial with station, 
Printed. Size of radio only n, irr. 
;du. x 31c. Covers all Medium and 
Lung wages -use, only one all -b 
battery. H.T. consumption Only t 1,' 

I.:. RIA. Uses personal phone, Ideal 
for Be,.lrn,m, r::usbn, Ilolid.,v. t,. 
BUILD THE " SKYROMA " NOW : 

Total building cost--everything down 
to last not and bolt -47 6 , 

tr., 2, -1 -with full set al clear, east- 
lo- follow plans. l':u 
stele. Priced Part. Lists .v Pls..- 

. 
4 

Can Be 
Built For 

39/6 

COMPONENT 
BARGAINS! 

Red -Spot Transistors, p :' -.I 8 5. 
White -Spot Transistors, 1c- 1, -.I. 15 -. 
Also all ylulhud mad nL :mdar'l (sins 
a wicked. 

Moving Coil P.M. Speakers. el in. 17 9: 
19 8: 1,.u. 17 8: 'is. 19 6, 

ALL TYPES OF COMPONENTS 

STOCKED AT COMPETITION 

PRICES 

PRINTED CIRCUIT POCKET SUPERHET 
BUILD THIS PROFESSIONAL- LOOKING, FIRST -CLASS a TRANSISTOR 
POCKET SUPERHET THE " TRANSIDYNE." only u t i.,. , i ; ,,,, 
Beautiful red and cream plastic sass¢ with engraved dial. Set r, e igi,s only 20oi. 

ith bat teries 11.01ere. IRO liuu,aud long ova ve lit rks onto, w. .,.nl :,ibr 1, .. 
The second I.P. Stage is refined to give additional audio gain, b, -built i rep. 
psi aerial and " -¢ fn. P.M. speaker. This TI A'sel U1 NE is probably Ilse be., 
yet of its kind, It is simple to build and really sensit lye, ALL COMPONENTS 
INCLUDING CABINET, PRINTED CIRCUIT, TRANSISTORS - IN FACT 
EVERYTHING CAN BE SUPPLIED FOR 21115 -. . lobos post and pocking 'd.) (Ali part' add separately. Price list. circuit.,et,-., std.) C,O.D._- extra. 

READ WHAT OTHERS SAY! 
- I WAS SURPRISED AT THE NUMBER OF STATIONS -" 

- L. D. C al Worcester, writes, " _-duet a few linen to let you know how 
pleased I :ram with the midget portable radio. T was surprised at the 

, nusler 411 slat ions 1 e"ll get, wills a clear performance. The price 
real bargain. Have you lists of other bargain..? If so, please 

sera l ' hen -" 
- I MUST SAY I AM VERY PLEASED -" 

J. W. S., of Scarborough. Yorke, well es, " -T feel T lust say I am very 
pleased in the may you do business and if at any time 1 napalm: any- 
thing. or eau recmumend you to anyone, I will not hesitate to help 
uu 

- I'VE HEARD MUCH PRAISE OF THEM -" 
J. E of Hilton, Nr. Derby, writes, " -I wontd tike one of your portable 
nnlio kits as I've heard much praise of them -" 

-- THIRTY -TWO STATIONS RECEIVED -" 
J. ñ., of Orted, writes, "- Yesterday evening OR the Medium Wave- 
band, between 10 p.m. and 10.30 p.n.., I counted rU distinguihhable 
-tati,ons: I acs very pleased with the set, which is sell worth the 

' -MY DEEPEST ADMIRATION -" 
J. R of North Shields, Northumberland, writes, " -The honest and 
direct dealing of your lieu, has earned from 'Mc soy deepest 
Amino ion -" 
ITS PERFORMANCE IS ALMOST UNBELIEVABLE -" 
E. P., of Ipswich, writes, "- For sr small a set I thaukk it is a wonderful 
station getter w Ith ample volume on all. Its perf,wmanre is almost 
mdrlievable, and ire a x -ry convenient little set giving use station 
I'se never been aisle 1o on a larger eel -" r 

THIS TRANSISTOR SET 
CAN BE BUILT FOR 
ONLY 

29/6 
VERY SPECIAL 
OFFER WHILE 
STOCK OF PARTS 

LASTS The "Sky -Seoul "Pocket 
tmoos, lags tstu,niotor set, aine only 
Iiu x . "/i11. x 41ín. Corers all 
medium waves and works enthely 
off I my "penlight" Lat l rry 
which reste ed. and fits iaoide rase. 
All 1ar1F tested Iriore despatch. 
Can be imllt for 29,,8, pass Y' r'si 

).,king, ineleli,,g Lase, 
. STEP -BY -STEP PLANS 

FOR ABSOLUTE BEGINNERS, 

Parrs cold separately, psi, -ed par,. 
li -r ,t Plans, 19. VERY SIMPLE 
TO BUILD. 

69, PRESTON STREET , BRIGHTON , 

Dent. 
PW8 

Orders receive prompt attention. Cheques., t.. opted. Cash on delivery/ 2'- extra. Please print name and address in blocs' i,1:, r e 

Suppliers to Schools, Universities, Government and Research Establishments. Complete range of components and 
salves stocked. Regret no C.O.D. abroad. Money refunded if parts returned intact within i day,, 
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The I I A r i e l rf 
P O R T A B L E 

MAY BE BUILT FOR 

B I O , Plus p. & p. 3 / - 
BATTERIES EXTRA. a 

H.T. 10/- (Type B 126) or 
R equivalent L.T. 1/6 (Type 
P AD35) or equivalent. 

*Size only Sin. x Bin. x 

* Instruction book 1/6. 

BATTERY ELIMINATOR, housed in two containers which 
area approx. the same size as AD35 and B126 batteries. pD 

37/6, plus 2/- p. & p. 

POCKET TRANSISTOR SUPERHET RECEIVER 

This Receiver incorporates 6 Select - 
ed Transistors and the latest type ¡-,, circuit, it is extremely printed 

waveband sensitive on medium 
only, incorporating an is al 

Ferrite Aerial and operates 
internal 

a i 9 volt type P. P.4 Battery. The 
Receiver is fully constructed and housed in an attractive Plastic 
Cabinet. Colours available being Red, Cream or Blue. 
Size 51 x 31 x Ilin., weight 12 oz" 

YOURS FOR ONLY 21/- Deposit and 10 monthly payments of 21- 
Cash Price 10 gns. and 2/6 p. & p. BATTERY EXTRA 2'- 

2 -BAND TRF RECEIVER 
MAY BE BUILT FOR E5 "10.0 plus 3/- 
packing and postage. This receiver f 

i uses the latest type circuitry and ice 
supplied complete with easy to 
follow point -to -point wiring dia- 
grams, suitable for use on A.C. mains 
200/250 v. When constructed the Receiver is housed in an 

attractive walnut finished Bakelite Cabinet or if required, 
Wooden Walnut Cabinet. Overall dimensions 12 x 611 x 5in. 
Instruction Books available separately. PRICE II-. 

THE BEREC 
The 'Beret' Battery Receiver for only Y y , .- 
£4.19.6, plus 5/- pkg. and postage, or 
£1.0.0 deposit and 5 monthly payments 
of 19/ -. This receiver is ideally suit- O 
able for use in the home or where - 

normal electricity supply is not available, remarkable reception 
on both medium and short wavebands, incorporating the follow- 
ing latest type miniature Battery Valves : DK92, DF96, DAF96. 

DL96 and operates on an external 8.103 Battery or equivalent. 
The receiver is housed in an attractive two -tone metal case. 

Sim 111 x 71 x 5; in. BATTERY EXTRA, 18/6. 

D.S.R. M ONARCH UA8 4 -SPEED AUTOCHANGER, £6.15.0. 
COLLARO CON QUEST 4- SPEED AUTOCHANGER, E7.19.6. 
GARRARD R.C.I20 MARK II 4 -SPEED AUTOCHANGER, 

E9,19.6. 
Postage and Packing on the above units 5/- each item. 

Available on H.P. Terms. 
WE WELCOMEMAILORDERENQUIRIESFORANYPRODUCT 

DUVIDAL TRADING COMPANY 
6 -12 TUDOR PLACE TOTTENHAM COURT RD., W.I. Museum 02161043 

G2AK This Month's Bargains 
SPECIAL OFFER 

12 v. Miniature Rotary Convertors. Only 41in. x 21in. 
Output 360 v. 30 mA. or 310 v. 70 mA. NEW LOW 
PRICE 12,16 ea. or 22/6 pr.. p. & p. 1/6. 

VOLTMETERS. Dual range 0 -5 v. and 0 -100 v voltmeters, 
M.C. 1,000 0 /v. Ranges easily extended. With test prods 
and leads. Complete in solid leather carrying case, 61in. x 
5in. x 2)in. A gift at 25/- post free. 

B.S.R. MONARCH UA8 RECORD CHANGERS. New 
mfr.'s stock. Manual and Auto. Full Hi -Fi cartridge. List 

£9,15.0. OUR PRICE £6.19.6, carriage paid. 
COLLARO CONQUEST. 4 -speed mixing changer with 

Studio " 0 " cartridge.. Only 0.19.6, carriage paid. 
HEADPHONES. H R. Type 4,000 ohms, very sensitive. 

Only 12/6 pr. Post 1/6. C.L.R. type (low res.), 8/6. Post 1/6. 

SHADED POLE MOTORS for Tape decks or gram. units, 
3 -hole fixing. Twin Coil closed field type ; 200/240 v. 50 c /s, 

15/- ea. or 27/6 for 2, p. & p. 2/ -. 
AERIAL WIRE. Copper, 7.25 stranded ; 140ft., 10/ -; 

70ft., 5/ -. Hard Drawn 14g.: 140ft., I7 / -, 70ft., 8/6. P. & P. 2/ -. 
GLASS AERIAL INSULAT'RS, 3in. 1/6 ea., or 6 for 7/6. 

P.'& P. 1/6. Also CERAMIC "T" pieces for centre of 
dipoles, 1/6 each. 
CONDENSERS. 8 pF 600 v. Trop. 750 v. normal con- 

densers. NEW, ex W.D. stocks, 516. P. & P. 1/6. 

ABSORPTION WAVEMETERS, 3 to 35 Mc /s In 3 switched 
bands. Complete with indicator bulb. 17/6 post free. 

Send for our NEW 56 -page 
ILLUSTRATED CATALOGUE 

P.O. or stamps, 1!6. 

CHAS. H. YOUNG LTD. 
Dept. ' P,' 110, Dale End, Birmingham, 4. (CEN 1635) 

No C.O.D. on orders under El. 
Please Print Your Name and Address 

TRAINING 
IN RADIO AND TELEVISION SERVICING 

AT THE PEMBRIDGE 
COLLEGE OF ELECTRONICS 

This new College has been founded by 
Mr. J. B. McMillan, M.A., B.Sc., and other 
members of the present staff of the E.M.I. 
College of Electronics and from September 
1959 will conduct among other activities full - 
time One Year courses in Radio and Tele- 
vision similar to those previously run by the 
E.M.I. College, 

The first One Year course begins on 
8th September 1959 and enrolments are now 
being accepted. Succeeding courses com- 
mence in January, April and September of 
each year. 

Write for details and admission forms to: 
The Principal, Dept. No. P10, 

34a HEREFORD ROAD, 
LONDON, W.2. PC/2 
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RADIO SUPPLY 
Terms C.W.O. or C.O.D. No C.O.D. under 
EX. GOVT. MAINS TRANSFORMERS 
Primaries 200-250 V. SO c.o.s. A.C. 
255- 0- 255üv.150m.a. v.3a v.3a.189 
250 -0.250 v. 150 m.a. 5 3 a 27 9 
450-0 -350 v. 160 ma. 6,3 v. 5 a.. 5 v, 3 a. 27, 8 
450- 0- 9w .250 m.a. 6.3 v.3a., 6.3 v.1a. 

5 v. 6 a. 499 
12. r. :'' a.. 3 v. 3 a 12 9 

CO (LEEDS) 
(ECCA).,ARCADE, 

£1. Post 1 9 under £2, 2 9 under £5. 
SELENIUM RECTIFIERS 

F. W. BRIDGE L.T. Types H.W. 
672 v. 1 a 311 2 -6 v. 1 a 111 
612 v. 3a 991 bH.T.TypesH.W9 
6 12 v. 4 a 12 3 150 v. 40 ma. 3,9 
6 12 v 6 a 15 3 250 v. 50 m,a.... 3:11 
612 v.10a 259 250v:60m.a.... 4 "11 
B 12 v, 15 a 35 9 250 v. 80 m.a.... 5.11 
^i e. 2 a 19 9 250 v. 250 ma. 122 

LEEDS,OtJNTY 

SPECIAL OFFER OF BRAND NEW 
EX. GOVT. SELENIUM 

RECTIFIERS 
TELEVISION TYPE 

250 v. 200 ma 6,9 
HEAVY DUTY TYPE 

24 v. 15 amp. F.W. Bridge, with large 
square aluminium coolers -27/9 ea 

R.S.C. BATTERY CHARGING 
(....f.11 I31J. D I II \R(:Ells 

, 

y 
. 1 amp. 19 9 

^. or 12 V. 1 amp 27 9 

iV. or 
amps 38 9 

, 1, or 12 V. 2 amps 38 9 
(i V. or 12 v. 4 amps 56x9 
Above ready for use. With mains and 
output leads. Carr. 16, 

EQUIPMENT 
Assembled 6 v. 

Fitted 
12 v. 4 amps. 

Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou - 
vred steel rase with 
stowed blue hammer 
finished. Fused75 
and ready for I 
use with Carr. 9/6 
mains and output 
leads. Credit Terms : 
Deposit 14 11 and 5 

14.11. 
payments 

All fo 

- 
AS4):MBi.F,D 
l 1. i.R 

s v. or l2 v. 
2 amps 

Fitted Ammeter 
and s e 1 e c t o r 
plug for 6 v. or 
12 v. Louvred 
metal case, fin- 
fished attractive 
hammer blue. 
Ready for use. 
W I t h in a i n s 
a n d o u t p u t 
leads. Double 
Fused. 

Car. 
9 ,49/9 

A .Més200 
200-250 50ees. 

l 
BATTERY 

of Mains Trans- 
former. F.W. Bridge. Metal 
Rectifier. well ventilated steel 
case. Fuses. Fuse-holders, 
Grommets, panels and circa it. 
Carr. 3'6 extra. 
6 v. or 12 v. 1 amp 22 9 
As above, with Ammeter 32 9 6v.2amps 259 
6 v. or 12 v. 2 amps. 31 6 
6 v. or 12 v. 2 amps. inclu- 

cive of Ammeter 41 6 
6 v. or 12 v. 4 amps 53 9 BATTERY CHARGER K IT 
6/12 V. 8 amp. consisting or 
F.W. Bridge Rectifier, Mains 
Trans. 

ost and 
and 

ckil 
Ammeter, 116 r, 48.9. 

EX. GOT. SMOOTHING ('IIOKF S 
60 ma. 5 -10 h. 250 ohms 2 9 
80 ma. 20 h. 900 ohms 511 
100 ma. 5 h. 100 ohms 3,11 
120 m.a. 12 h. 100 ohms 8 9 
150 m.a.. 10 h. 100 ohms 10/9 
200 
250 tn.a. 20 h. 

100 
ohms 19/9 

EX -GOVT. ('ASKS. Size 14 -10 -81ín. high. Weil ventilated, 
Mack crackle finished, undrilled cover. IDEAL FOR BAT- 
TERY CHARGER OR INSTRUMENT CASE, OR COVER 
COULD BE USED FOR AMPLIFIER. Only 99. plus 219 postage. 
2 v. 16 a.h. EX -GOVT. ACCUMULATORS. New. boxed. 
Only 5,5 each, 3 for 15 / -, post 2/6. 6 for 27 6. carr. 3/6. 

1115 -ENTRANT SPEAKERS. Tannoy, 8 watt, 7.5 ohms. Only 
19 6 each. 
5 CORED FLEX. Rubber insulated. 14.36. 1 3 yd., 50/- 50 yds.. 
£4 per 100 yds. 
STANDARD JACK PLUGS. With Oft. screened lead, lilt ea. 
STANDARD MOULDED JACK SOCKETS. 219 ea. 
TRANSISTORS. Audio Type. 7/6: R.F. 15/ -. 

IIILCO V.H.F. F.M. RADIO TUNERS with self -contained 
,Power Pack. For 110- 2001250 v. A.C. mains. Inc. 6 valves (Magic eye 
;tuning indicator). Housed In beautiful polished walnut veneered 
.cabinet. List price £20. Limited stocks. brand new, 121 gns.. 
Carr. 7/6,, or on H.F. terms. 
(O -AXIAL CABLE. 75 ohm, tin.. Sd. yd. Twin-Screened 
Feeder 11d. yd. 

VOLUME CONTROLS with long (lin. diam.) spindles all 
values less switch. 2.;9. with switch, 3 9. 
113683 UNITS. Comprising chassis with strong cover 17 in. 
x loin. a 8in. Over 70 resistors (many high stability) and con - 
densers. Valveholders, LF.T.'s co-ax. sekts., controls, fuse - 
holders, tagboards. etc., etc. Excep. value at only 15/ -, carr. paid. 

GRAM MOTORS with 10in. Turntable. Centre Drive, Variable 
speed 0 -78 r.p.m. Made by Collar °. Few only, 59,6. or less Turn- 
table, 49 6. For 200 -250v. A.C. mains. EN -FO I Ford) CAR RADIOS. 
For 6 v. supply but we can supply dropper for connection to 12 v. 
if required. Limited number at fraction of list price. Only 
15 ens. Brand new, cartoned and complete with aerial. Carr. 7.6. 

COLLAR() 3 -SPEED TAPE TRANSCRIPTORS Mk. III. 
Few only brand new cartoned at only 15 gus. Carr. 7 /6. 

TURNOVER STEREOMONAURAI. PICK -UP MEADS. by 
Aros. Suitable for normal 78. 45, or 331 r. p.m. records or for stereo 
type. Sapphire Stylii. Will fit Garrard, B.S.R., Collar° and Staar 
Galaxy Record Changers. Only 49.9. 

Fully guaranteed 
and tested 
[AM 619 
IAJ4 6 9 
I C1EM 6 9 
1C3 6'g 
11,4 511 
lAH5 6/9 
1 FD9 7.9 
1 FDl 69 
1E1 6 :9 
1F2 6'9 
1F3 5 11 
1P1 619 
11'10 7,3 
I Pll 8,9 
IRS 79 
165 719 
1T4 5'11 
3A4 61 
3C4 8 9 
:3S4 7 3 
3V4 89 
4Ú1 5,9 
5114G 8 9 
5Y3G 7 9 
5Z4G 9,9 
BAC7 5'9 
ILAM5 49 
BAM6 8 9 
6AL5 5,9 
BATS 714 
HAQ5 7 9 
6AQ8 7 9 
BAKE 

7 
9 

6AB8 12 9 
668 3.11 
6BG6G 1619 

6B Y77 719 
6BX6 6.6 
6C9 1119 
6CD6G '7'9 

before despatch 
602 
6Di) 
6FI 1 
6F12 
6F13 1 
6F14 1 
6F15 1 
6J5 
6J5G 
6J6 
6J7C 
6K7G 
6K7MET 
6K8G 
6K25 
6LD3 
6Lí2 
6LD20 
6L18 1 
6L6G 8 
6L19 1 
6Mí 
6Q70 - 

61'28 
6N8 
6SN7GT 
6SG7Met 
6SR7Met 
681,7GT 
61.15G 
6U4GT 1 
6U8 
6V4 
6V6GT 
6V60 
6X4 
6X2 

5 
705 
7C6 
7AN7 

9 
9 
'9 
9 
9 
9 
9 
9 
6 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

11 
9 

`9 
i9 
9 
9 
3 
'9 
9 
'9 
9 
9 
9 
9 

7 9 
8 9 
6'9 

11 
7'9 
7 9 
719 

VALVES 
7S7 92 
7Y4 7 9 
803 6'9 
802 3 3 
807 7 6 
9D2 3 9 
954 1 9 
í0C1 13 9 
1OF1 179 
1OLD3 7 9 
1OLD12 159 
1OLD14 15'9 
10P18 9'9 
12A6 59 
12AT7 7 "9 
12AÚ6 7 9 
12AÚ7 8 9 
12AX7 9 9 
125N7GT 8 9 
15A6 7 9 
16A,á 69 
16A6 7'9 
17Z3 9 9 
19Y3 9 9 
19X3 9 9 
20L1 9'9 
20D1 14 9 
20P1 12 9 
20E2 8,9 
21A6 8.9 
251.6 9 9 
30L1 8 9 
30P36 9'9 
35Z4GT 8'9 
41MHL 6 9 
43111 9 9 

54KÚ 11 9 
62DDT 8'9 
62V "9 
63ME 6 9 

55ME 8'9 
141TH 8i9 
171DDP 8.9 
311SU 8'9 
451PT 79 
AC6PEN 5 9 
AC HL 5'9 
B36 8'9 
B65 7 3 
B152 8.9 
B309 8 9 
B319 8,9 
B329 8.9 
8339 99 
B719 8 9 
CCH35 7 9 
Dl 2 3 
D77 5 11 
D152 88 
DAF91 7 9 
DAF96 99 
DF91 79 
DF82 9 9 
DF96 9 9 
DH63 6 9 
DHTT 9 
DH147 69 
DD41 8 9 
DH719 8.2 
D11150 8.9 
011142 81 
DK91 '7 9 
DK96 91 
DL92 71 
DL93 719 
DL94 8 9 

EA50 19 
EAF42 8/9 
EB34 2 3 
EB41 7 6 

Postage 
Above 

Eß.91 5 9 
EBC33 6 9 
EBC41 9 9 
EBC90 7 9 
EBF80 9:g 
EBF89 9:8 
ECC81 7'9 
ECC82 73 
ECC83 92 
ECC89 9 9 
ECC85 9'6 
ECH81 8.9 
ECF80 12,9 
ECF82 12/9 
ECL80 10 9 
ECL82 11 9 
EF39 5 9 
EF41 8 11 
EF50 4/9 
HEM 5111 
EF80 7/9 
EF85 7/3 
EF86 162 
EF89 9 9 
EF91 59 
EF93 9 9 
EK90 9.9 
ELM 4 9 
Eí.34 16 /8 
EL38 19 9 
EL41 10'9 
EL84 9 9 
EL90 99 
EL.% 419 
EM80 9:9 
EY51 11,9 
8.186 13.'9 
EZ35 99 
EZ80 8'9 
EZ81 8 .11 

6d up 
six subject 

EZ90 6/9 
FW4,500 9,9 
GZ30 9(g 
GZ32 119 
G233 1019 
G2,34 13/9 
GZ37 10 9 
HL41DD 11 9 
I5V4350 9,9 
IW4 500 9 9 
KT44 14 9 
KT95 99 
KT61 11 9 
KT32 9 9 
KT36 9 9 
KT33C 9.9 
KTW63 4 9 
KTZ41 9 
L63 4 9 
LN152 99 
MH4 89 
MU12 9 9 
MÚ14 9 9 
N17 3 
N19 8 9 
537 18 9 
N77 4 9 
N152 9'9 
N154 99 
N329 99 
N727 9'9 
0A71 42 
0072 25- 
OM4 6.9 
P 1 2'9 
PCL82 12/6 
PEN46 89 
PEN383 8,9 
PL38 162 

to 3 valves, 
to our usual 

PL81 13 9 
PL82 9 9 
PL83 10 9 
PY31 11 9 
Py80 9 pysi 8 9 
PY82 8 9 
PYI3 8:9 
PZ30 16 9 
112 9,9 
R3 9 9 
SP6 8 9 
SP42 119 
SP61 29 
SP64 8 9 
8U61 11,9 
T41 16 9 
U1620 9 9 
U22 9 
U24 7 9 
U25 79 
U31 - 9 9 
U93 11 9 
U46 9 9 
1150 8 9 
1.152 6 9 
U54 10,9 
U39 9 9 
U78 6 9 
U151 99 
U152 9 9 
U153 9 9 
U139 9'9 
U142 99 
U403 9'9 
U154 9 9 
U282 8'8 
U361 9'9 
U281 8 9 
UABC80 10.6 

9d 4 to 6. 
terms. 

UAF42 10 6 
ÚB41 11 9 
UBC41 9 9 
UBF80 98 
UBC41 9 9 
UCC85 10 6 
UCH92 10 9 
UCL82 14 9 
UF92 8 9 
UF89 9 9 
UL41 9 9 
ÚL46 14.9 
UU3 99 
UU4 9 9 
UU5 9 9 
UY41 79 
ÚY65 10 e 
VU120A 3 9 
VS110 3 9 
W17 511 
W719 9 9 
W727 9.9 
W150 9 9 
WD709 99 
WD142 9 9 
X17 7 9 
X78 10 6 
71142 9 9 
X727 99 
Y63 5 9 
Z63 8 9 
Z66 8.9 
Z77 7 6 
Z142 9 9 
2145 9 9 
Z152 

719 5 9 
Z729 16 9 
ZD17 9 
ZD152 5 9 
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ADVISORY SERVICE 
We offer a complete before and after sales service. Our 
advice is ALWAYS available and freely given, BUYING or 
NOTI 
Whether expert or novice, let our extensive experience 
ensure your success. 

AERIALS 
An even wider range. We select the ever -popular I.T.V. 
add -ons to illustrate our bargains. 
5 ELEMENT. Complete with universal clamp and stand -off 
arm. Still unbeatable, 39/6. Also at 45/ -. 
8 ELEMENT. As above. 51 /6. Also at 62/6. 
Eosi fix. All aerials pre -assembled and collapsed for transit. 
Easimod. All single aerials can be modified to " double " 
arrays if desired. 
Tokiteasi 1 DO be careful on the roof. DON'T wear crêpe soles 
in wet weather. (Better still, wait for good weather.) 
NOTE.- Efficiency and gain of aerials depends on number of 
elements, spacing, siting. etc., and hardly varies with PRICE 
which concerns finish, long -term durability and patent 
assembly methods. DO write us for aerial advice if in doubt. 

CABLE & ACCESSORIES 
CO- AXIAL. Hi- grade, low loss, suitable all normal purposes. 
Expanded polythene type. 8d. per yd. any length. 
SEMI -AIRSPACED. A " must " for long runs in fringe areas. 
(" Don't spoil the ship," etc.) 1/6 per yd. any length. 
DIPLEXERS ()unction boxes). Indoor type, 10/3. Outdoor 
type. 13/ -. 
IF -IN -DOUBT. Use a separate download for I.T.V. with a 
skirting board " diplexer " if necessary. 

I.T.V. CONVERTERS 
WE ARE CONVERSION SPECIALISTS. Our 

supplementary advice ensures success. Many appreciative 
letters from all parts. 
Still available : CYLDON, BRAYHEAD and CHANNEL 

' converters and turret -tuners at VERY FAVOURABLE PRICES. 
Write for advice and quote, giving make, model no. and local 
channels. 

I BARGAIN OF THE MONTH I 
VALVES : Types PCC84, PCF80, ECC84, ECF80. Per pair, 
new, boxed, Mullard or Brimar, El post free. 

C.R.T. " RE -N U " KITS 
Give that ageing tube a new lease of life ! 

Reactivate as per our simple advice. 
Booster available but not always needed. 
18 months of good extra viewing quite common. 
Complete kit, with reactivation advice and multi- purpose 
transformer, leads, etc.. 37/6, pkg. /postage 2/6. 
BETTER THAN BRUTE -FORCE BOOSTING 1 

RADIO KITS (F.M. /V.H.F.) 
Our DO -IT- YOURSELF radio. Again, after many tests, we have 
selected the famous Cossor 701K. 
Everything except the cabinet for a 6 -valve V.H.F. /F.M. radio. 
Pm-aligned R.F. and I.F. stages. (Expensive test gear not 
required). 
IOin. Elliptical loudspeaker. 
Illustrated construction manual plus our Supplementary Advice. 
E15.15.0 tax paid. 

VALVE KITS FOR YOUR TV 
Save hours of fault- finding. Clear 90% faults. 
One off, each type. Guaranteed valves, tested prior to despatch 
and very carefully packed. 
Complete with TV Fault- finding Guide and advice on your TV. 
Standard Kits : E5.0.0 post free. (If non -standard, favourable 
quote by return.) Why pay repair bills ? (State make and 
model number.) 

TERMS OF BUSINESS 
Cash with order or C.O.D. (2/6 extra). 
Extended credit on more expensive items. Write to us in 
confidence. 
Packing and carriage 1/6. Above E5 free, except aerials 
(5eL, 2/6 ; BeL, 3/6 ; Others, 5/ -.) 
If in doubt or if needing advice WRITE US FIRST. 

WILSON 
48, CATHAY, BRISTOL, I 

TEL. 51819 or 26242 

June, 1959 

Çet Mede 
e 

z G Q 

WIRING DI, 
T.R.F. Circuits 
Battery Circuits etc. 
Portable Circuits 
S'het Circuits 
Maids Circuits 
Filter Circuits Send Postage r/- (stamps) 
F.M. Tuner 
OSMOR COILS are regularly used and recommended by 
designers writing in ` Practical Wireless," " Wireless World " 
and " Radio Constructor." Why not follow the experts ? 

T.V. Converter Circuits, etc. 

1, 

«QC0ttS a Fr 
P" Yo°ge` 4 0 

GO,,s 
COIL 

Peaker 
Gros -ov 

V 
TAPE ROD AERIALS r Cross er Lops 

coils fo' i tot Circuits 
Midget sug íJ01 Midget I.F. Trans. 

With ferrite cores 

418 Brighton Road, 
South Croydon. 

Telephone: CRO 5148'9 

A television course 

for you to study at home 

Entirely new! Practical! 
Bang up to date! 

THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS 

An entirely new course of 
study based upon up -to -date 
techniques has now been pre- 
pared by The Bennett College. 

The course is non- mathema- 
tical, and contains clear dia- 
grams, starting from the very 
beginning (even including the 
basic principles of sound radio 
receivers, if desired) and cover- 
ing all that you need to know! 

This is what you've been 
looking for! A home -study 
course includes: production 

of the signal, scanning and 
reproduction of picture from 
signal. Aerials, types and pur- 
pose. The cathode -ray tube. 
Time -base oscillators, and out- 
put circuits. Synchronisation. 
Video frequency amplifiers. 
The TV tuner, turret, incre- 
mental, etc.Television test gear. 
Television faults. 
For more details, fill in the 
coupon below. Your studies cost 
little, the book you need is in- 
cluded (s, the cost. 

r -To THE BENNETT COLLEGE (Dept. F 104TV, Sheffield), 
Please send me details of the new 

TELEVISION SERVICING COURSE 

NAME 

ADDRESS 

L-.....-.-.-.___......-........_._._. -... _...._-_......... AGE ......._.__- J 
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FOR VALVES AND SERVICE SPARES BY RETURN POST SERVICE 

ACEPEN 6/6 
ATP4 3/6 
AZ3I 15/- 
836 17/6 
CBL3I 24/4 
CL4 1216 
CL33 I8/7 
CY31 16/7 
C36A 6/6 
DAF96 10/6 
DF96 10/6 
DH63 9/- 
DK96 10/6 
DL96 10/6 
DM70 8/6 
EA50 1/6 
EABC80 10/- 
EAF42 10/6 
EB34 2/- 
EB41 9/6 
EBC33 7/6 
EBG4I 10/- 
EBF80 10/6 
EBF89 12/6 
EBL31 23/3 
ECC84 10/3 
ECC85 9/6 
ECF80 13/6 
ECF82 13/6 
ECH21 2313 
ECH42 10/6 
ECH81 1I/- 
ECL80 13/6 
ECL82 131- 
6E22 8/6 
EF36 6/- 
EF37A 17/6 
EF39 6/6 
EF40 14/6 
EF41 9/9 
EF42 111/- 
EF50 4/- 
EFSOSYL 71_ 
EF54 61- 
EF55 1el- 
EF80 8/6 
EF85 9/- 
EF86 14/6 
EF89 lo/- 
EK32 8/6 
EL32 5/6 
EL33 15/6 
EL38 26/6 
EL4I 11/- 
EL42 12/- 
EL84 10/6 
EM34 9/6 
EM80 10/6 
EM8I 11/6 
EY51 13/6 
EY86 13/6 
EZ40 9/- 
EZ41 9/6 
ELIO 8/9 
EZ8I 11/4 
EZ90 8/- 
E1148 2/- 
FCI3 6/6 

FW4/500 
I0/- 

GZ32 12/- 
H30 S/- 
HL23DD 

8/6 
HL41 3/6 
K4ON 9/- 
KF35 8/6 
KK32 21/11 
KLL32 8/6 
KT2 S/- 
KT33C 10/- 
KT55 11/6 
KT61 14/- 
KT66 17/6 
KTW61 6/6 
KTW63 7/6 
KTZ41 5/6 
MH4I 7/9 
ML4 8/6 
MSP4/5 10/6 
MSP4/7 10/6 
N78 19/I1 
OZ4 5/6 
P61 3/6 
PCC84 10/- 
PCF80 13/6 
PCF82 12/6 
PCL82 13'6 
PCL83 17 6 
P 36 17/6 
PL38 20/- 
PL81 16/- 
PL82 9/6 
PL83 11/6 
PX25 12/6 
PY80 9/- 
PY81 lo/- 
PY82 9/6 
PY83 10/- 
PZ30 19/11 
PEN4VA 

15/- 
PEN25 6/- 
PEN46 7/- 
PEN220A 4,/- 
PENA4 15/- 
QP21 7/6 
R16 26/6 
R19 19/II 
SP4 (5 pin) 

10/6 
SP4 (7 pin) 

10/6 
SP4I 3/- 
SP6l 3/- 
T41 23/3 
TP22 8/- 
TP25 26/6 
U10 10/6 
U22 8/- 
U25 15/- 
U26 12/6 
U37 26/6 
U45 15/- 
U50 8/- 
U191 11/6 

U339 12/- 
U404 11/4 
U801 29/10 
UABC80 

10/6 
UAF42 9/6 
UB41 12/- 
UBC41 10/- 
UBF80 9/6 
UCC84 

19/I1 
UCC85 12/- 
UCF80 21/11 
UCH42 10/6 
UCH81 11/6 
UC182 21/11 
UCL83 17/- 
UF41 10/6 
UF85 10/6 
UF89 10/6 
UL41 10/6 
UL84 II/6 
UU6 19/II 
UU8 26/6 
UYIN 12/6 
UY41 8/6 
UYBS 10/- 
UYZI 12 6 
VPI3C 3/6. 
VR22 
(PM2A) 3/- 

VP23 6/6 
VP4I 8/6 
VR 105/30 

8/- 
VRII6 4/- 
VR 150/30 

VU120A 3%6 

VU39 
(MU 12/84; 

VU III 2/6 
W77 8/6 
W729 10/6 
X65 11/6 
X78 16/- 
Y63 9/- 
Z309 9/6 
Z359 9/6 
Z759 9/6 

A3 3/6 
A7 13/6 

C2GT 1Ì%6 

CSGT 12/6 
05 12/6 
D6 12/6 
HSGT 10/6 
L4 6/6 
LDS 3/6 
NS 10/6 
R5 8/6 
S4 10/6 
SS 7/6 
T4 7/- 
U5 716 

2C26 1/6 
2X2 4/6 
3A4 7/- 
3A8GT 6/- 
306 5/- 
3Q4 9/- 
3QSGT 9/6 
354 8/- 
3V4 9/- 

4D1 3/- 
5R4GY 9/6 
5U4G 8/- 
5V4 12/- 
5Y3G 8/- 
SY3GT 8/- 
5Z4G 10/- 
6A7 13/- 
6A8G I0/- 
6AC7 6/6 
6AG5 5/6 
6AK5 6/6 
6AL5 6/6 
6AM6 7/6 
6AQ5 7/6 
6AT6 9/- 
6AU6 10/6 
6B8G 4/- 
6BA6 7/6 
68E6 8/- 
6BH6 10/- 
68J6 9/- 
6BW6 9/- 
68W7 I0/- 
6C4 7/- 
6C5GT 6/6 
6C6 5/- 
606 5/- 
6F6G 7/6 
6F6M 7/6 
6F1 14/- 
6E13 14/- 
6E14 17/6 
6E15 14/- 
6H6 2/6 
6H6GT 2/6 
6'5M 6/6 
6J6 6/- 
6J7G 6/6 
6J7M 9/- 
6K7G 5/- 
6K7GT 5'9 
6K7M 6/9 
6K8G 8/6 
6K8GT 10/- 
6K25 19/11 
616G 8/- 
6L6M 9/- 
617 7/6 
6118 13/6 
6N7 7/6 
6Q7G 9/- 
6Q7GT 9/- 
6R7 9/- 
65A7GT 8/- 
65G7 7/6 
6SH7 6/- 
6517 8/6 
6SK7 6/- 
6SL7GT 8/- 
6SN7GT 7/6 
6SQ7 9/3 
6U4GT 12/- 
6U5G 8/6 
61..7G 8/6 
6V6G 7/- 
6V6GT 7/6 
6V6M 8/6 
6X4 7/6 
6X5G 7/- 
6X5GT 7/6 
6/3012 12/6 
7B7 8/6 
7B8 6/- 
7C5 8/- 

7C6 8,- 
7D6 13/6 
7H7 9/- 
7Q7 9/- 
757 9/6 
7Y4 8/6 
8D2 2/9 
9D2 3/6 

OFI (sur- 
plus) IS/- 

2A6 6/6 
2AH8 10/- 
2AT6 10/6 
2AT7 9/- 
2AU6 10/6 
2AU7 8/- 
2AX7 9/- 
2BA6 9/- 
28E6 10/- 
2C8 9/- 
2H6GT 3/- 
2J5GT 3/- 
2J7GT 10/6 
2K7GT 7/6 
2K8GT 

13/6 
2Q7GT 7/6 
25G7 7/6 
2SH7 6/9 
2SJ7 8/- 
2SK7 6/- 
2517 8/- 
2SN7GT 

17/6 
2SQ7 8/6 
4S7 17/6 
5D2 7/9 
9AQ5 9/9 
9BG6G24/4 

2001 16/- 
20P1 26/6 
20P5 I5/- 
25A6G 11/6 
2516GT 10/- 
25Y5G 9/9 
25Z4 9/6 
25Z5 9/- 
25Z6 10/- 
30E5 10/6 
30FL1 10/6 
30P4 17.6 
30P12 12/6 
30PLI 12/6 
35L6GT 9/6 
25Y5 9/9 
35W4 8/6 
35Z4GT 8/- 
42 8/- 
35Z5GT 9/- 
5005 11/6 
S0L6GT 8/6 
75 11/6 
77 7/6 
80 8/6 
142BT 3/6 
210DDT 4/6 
210VPT 3/6 
807 6/6 
954 2/- 
955 4/- 
956 3/6 
9001 5/6 
9002 5/6 
9004 S/6 
9006 5/6 

F_ 

* 5in. P.M. Loudspeaker Units by Goodmans or Plessey 
1716 ea. * Miniature I.F. Transformers 465 Kc /s, 9/- 
pair * Henley Solon Instrument Irons 25 watts 220/240 
v. 24/- ea. * Acos Microphone, type 39 -1 Pencil Stick, 
listed 105 / -, our price 59/6 * Coaxial plugs and sockets, 
71d. each part * High Resistance Headphones type 
CHR 13/6 pair * Cyldon Aerial and Oscillator Coils 
(all channels, all frequencies), 7/6 pair. 

* BSR Monarch UA8, 4 -speed automatic record 
changer 66/19/6 * Wafer Switches 3 pole 4 way, I. pole 
12 way, 2 pole 6 way, etc., 3/- each * Empty Tape 
Spools, 3in. 3/ -, Sin. 3/6, 51in. 3/9, 7in. 4/3 * West- 
inghouse Metal Rectifiers, 14A86, 14A97, 14A100, all 
17/6 each * Philips Beehive Trimmers 0/30 pf. 10d. 
each. * Belling Lee 7 -pin Flexible Plug Fixed Socket 
2/- 

* B7G 89A Ampenol Valveholders with or withou 
skirt 9d. each * Screening Cans 6d. each * Crocodile 
Clips 3d. each * Heater Transformers Mains Primar 
6.3 v. 11 amp., 6/9 ; 6.3 v. 3 amp., I0 / -. 

* 2 gang 500 pf. Condensers Standard or Midget 7/6 
each * Solid Dielectric Tuning Condensers 300 pf. 
or 500 pf., 4/6 each * Coaxial Cable, semi airspaced 
75 ohms 6d. yard * Headphone CLR low resistance 
7/6 pair * Plastic based recording tape, 1,206ft. on 
plastic spool, 23/- * TRF Kit complete in every detail 
E5 /IO! -, circuit and shopping. List 1 / -. * STC Recti- 
fiers RMI 5/6, RM2 6/9, RM3 7/6, RM4 16/6, RM5 19/6 * Electrolytic; for TV 100 mfd. 450 v. 3/6. 100 -200 mfd. 
275 v. 7/6, 60 250 mfd. 275 v., 7/6 each. 

* 12 volt 4 -pin UX Vibrators 2/6 each * Escutcheons 
for TV 12ín. and 17ín. 7/6 each * 25 yard coils 23/26 3 core 
T.R.S. Circular, flexible, 20 /- coil * Crystal diodes I/- 
each * Aces Mic 33.1 Desk or Hand Microphone 
listed 50 /- brand new and boxed 29/6 * TRF Coils, zerial 
and HF coil with circuit 7/- pair * Collaro Conquest 
4 -speed automatic record changer 67/19/6 * Pointer 
Knobs available cream, white, black and maroon 9d. each. * Elliptical speakers 7in. x 4in. by Plessey, 19/6 each * Multiratio Output Transformers Optimum Loads 
3,000 to 12,000 phms 5/9 each * Bin. Loudspeaker Unit 
3 ohms Impedance with a matching output transformer 

OUR 1959 FULLY ILLUSTRATED CATALOGUE 
of components and accessories -invaluable for enthusiasts 
and engineers -is now available. 

Send 1/- in stamps for your copy. 

uitable for 6V6, brand new but soiled, offered at a special 
price of 11/6 each * American Type T30 Throat Micro 
phone complete with strap and plug 3/- * Monarch 
UAI2, the de Luxe 4 -speed automatic record changer, 
69/9/ -* Tyana Soldering Iron, Instrument Model, 2301250 
v. 40 watts, 16/9 * Garrard 4 -speed Single Player, 
fitted with the GC2 cartridge, £6/19/6 * Charger Recti- 
fiers, Bridge type, 12 v. I amp. 4/3 ; 2 amp. 7/ -, 3 amp. 
10/ -, 4 amp. 12/6, 6 amp. IS/9. 

* Charger Transformers, Universal Primary Secondary 
2, 6 and 12 v. 2 amp. version 13/-, 4 amp. version 186 * Uni I Booster Isolation Transformer, tapped 
Primary for 2. 6 and 13 v. Secondary with a fixed 25 " 
boost, 13/6 each * Celestion 8in. x 5in. Elliptical 
Loudspeaker Hi -flux Model, 25/6 * Ex- Government 
38 set, complete with headphones, throat microphone, 
junction box, whip aerial and canvas battery case, 68j- 

/ 
carriage 7/6. 

* Goodmans IOin, Loudspeaker, 2/3 ohms impedance, 
- 25/6 * Plessey IOin. x 6in. Loudspeaker Units 25/6 * Line Output Transformers, Available for most makes. 

L04 Pye V4- V7- VT4 -V17, Pam 908 -909- 952 -953- 
958, Invicta 118 -119 -120 55/2. L.0.25 Cossor 919 -920- 
921- 924 -925- 926 -928 69/S. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra, as follows : Orders 
value I0 /- add If- ; 20/- add 1,6 
40/. add 2/- ; LS add 3/- unless 
otherwise stated. Minimum 
C.O.D. fee and postage 3/ -. 
For full terms of business see 
inside cover of our catalogue. 
Personal shoppers 9 a.m. to 
S p.m. Mon. to Friday. Saturday 
IO a.m. to I p.m. 
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Best Buy at Britain's 
FERRANTI TESTMETER TYPE Q. An extremely compact self - 
contained multimeter. Volts 0 to 30, 150, 600 AC /DC. with additional 
0-3 v. DC, and 0 -15 v. AC ranges; mUliamps 0 to 7.5, 30. 150 and 750 
DC; ohms 0-25 K ohms. Accuracy BSS first grade. 500 ohms per volt. 
Knife -edge pointer and clearly calibrated 21in. scale. Complete 
with leads, prods. battery and instructions. In fitted velvet -lined 
4 x 7 x 3 in. case. Brand new condition, perfect working order. 
72:8. post 2/6. 
R.F. UNITS. R.F.24, 1216: R.F.26, 17/8: R.F.27, 2218: Con- 
dition as new. Post each, 316. 
CR100 COMMUNICATIONS RECEIVERS. Covers 60 ke /s- 
30 Mels in 6 bands. 11 valves, 2 R.F. and 3 IF. stages. Crystal gate, 
BFO. etc. Ready for 200 -250 v. A.C. mains, 21 watts output for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING 
PERFORMANCE for ONLY £21. S.A.E. for illustrated details. 
CR100 SPARES KITS. 15 valves. 2 of U50. DH63, KT63. X66 and 
7 KTW61. Output transformer, resistors, condensers, electro- 
lytios, lamps. ALL BRAND NEW. 59'6, post 4/6. 
HRO COMMUNICATIONS RECEIVERS, complete with 9 coils. 
From 18 fins. S.A.E. for full particulars. 
R11551l, with latest drive, first -class condition. £7.19.8. R1155L, 
£12.19.8. S.A.E. for full particulars. 
MOVING COIL 'PHONES.-Finest quality Canadian. with 
Chamois ear -muffs and leather covered headband. With lead and 
Jack plug. Noise excluding, supremely comfortable. 19/8. post 2/6. 
INVICTA LOUDSPEAKERS. -Good quality 10 in. unit (imped- 
ance 3 ohms) in wooden cabinet 17 x 17 x 6 in. Complete with 50 ft. 
lead and jack plug. BRAND NEW. 39/6. caer. 5 /6. 
WESTON E772 ANALYSERS.- Multimeter. Current. 0 to 100 
microamps 1. 10, 50. 100, 503 m /A., D.C. 0 to 1. 1. 5 Amps. A.C. volts, 
0 to 2.5, 10. 50, 250, 1,000, D.C. and A.C. Resistance 0 to 100, 1,000. 
100 K., 10 Megghms. Complete in " Rexine " covered carrying case. 
with leads and battery. Guaranteed. £8.19.6, care. 4/6. 
AMERICAN MULTIMETERS, by Precision, U.S.A. 400 micro - 
amps basic. A.C. and D.C. volts to 6,000 D.C., milliamps to 600. 
Ohms to 5 Megs.. 20 ranges in all. In polished wooden case, 7# x 
71 x 54. Complete with leads. batteries and instructions. Tested 
and guaranteed. 85.19.6, post 3/6. 
TRANSFORMER BARGAIN. -Input 0- 200/254 tapped. Outputs 
250 -0 -250 v. 80 mlAmps. ; 5 v. 2 Amps. ; 6.3 v. 4.5 Amps. Upright 
mtg. BRAND NEW. Boxed. Ex- Admiralty, made 1952. A One 51 cis. 
mains tranny for ONLY 1816. Post FREE. 
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martin's Lane, London, W.C.2 

TEMple Bar 0545 

Shop Hours 9 -6 p.m. (9 -1 pm. Thursday). Open All Day Saturday 

I AN ELECTRONIC ORGAN 

FOR THE HOME 

CONSTRUCTOR 
1111 Simple and straightforward instructions 

for building an inexpensive musical 
111. instrument specially designed for 

amateur use in church, hall or home. 
tir Valuable features of its construction 

are the small dimensions. No electrical 
measuring instruments are required in 
order to set up this organ. If you can ' ese a soldering iron, drill and strew- 

, driver you can build it at home. 

I5 /- by A. Douglas. Postage I/- 

L, THE RADIO AMATEUR'S HANO- I BOOK, by A. R. R. L., 1959 ed., 32/6. 
Postage 1/9. 

TRANSISTORS. Theory and Prac- 
cite, by R. P. Turner. 23/ -. Postage 
9d. 

16 
SERVICING TRANSISTOR 

RADIOS, by L. D'Airo, 23/ , 
Postage 9d. 

PRINCIPLES OF ELECTRONICS, 
by M. R. Gavin and J. E. Houlding, 
30/ -. Postage 1 /-. 

WORLD RADIO HANDBOOK for 
Listener., 1959, 14/6. Postage I /.. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

p 19 -23, PRAED STREET, 
LONDON, W.2. 

Phone : PADdington 4185. 
Open 6 days 9 -6 p.m. 

June, 1959 

REPANCO HIGH GAIN COILS 
Dual Range Crystal Set Coil. Tyne URBI 2 6 

Dual Range Coil with Reaction, Type DRR2 4/ - 

Matched Pair Dual Range T.R.F. Coils. Type Il RM3, pair 8/- 
Pair Dual Range 3uperbet Coils, Type 854, pair 8!- 
Miniature Iron Dust Cored Coils, Type " R " :- 

Range Aerial H.F. Ose. 
8011- 2,1rI/Om. RAI RHFI ROI 
190- 556m. RA2 RHF2 ROS each 3/3 
70- 230m. RA3 RHF:l R03 
15- 50m. RA4 RHF4 ROO 

Ferrite Rod Aerial, Dual Range Type FRI 1216 
Miniature LF. Transformers, Type MCE (465 RNs), pair 1216 
Standard I.F. Transformers, Type TOIT (465 Refs/. pair 13 6 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33 Much Park St.. COVENTRY. Tel. 6357. 

CHILD'S PLAY? 
Yes! Anyone can build professional equipment without test pear l 
Over 100,000 enthusiasts have benefited from our Home 
Radio Constructor's Handbook, which gives full parts lists, 
circuits, etc.. of many receivers, tape recorder, oscilloscope, 
feeder units, communications set, hi -fi amplifiers, power 
pack, crystal set, etc. (including P.W." Coronets). 
Packed also with data, construction, soldering and servicing 
hints, facts, formulae. colour code. etc. " Easy -as- A.B.C." FULL 
SIZED p. -p. Construction sheets are available FREE with orders. 
Even the beginner pets professional results first time I This claim 
confirmed by many hundreds of genuine testimonials received. 
Introduced virtually at printing cost. we invite you to send 3 - 
TO-DAY for sour copy. Don't delay. 
NOWHERE IS THERE A BOOK SO VALUABLE TO THE 

NOVICE CONSTRUCTOR AND EXPERT! 

RODI NG LABORATORIES 
Hurn Airport, Christchurch, Hants. 

TRANSISTOR SUPPLIES 
Red Spots, 7/ -; White Spots, 10/ -; 
Yell. /Green, 7/3 ; Yell. /Red. 15/.; 
Ëdiswan XA102 (8 M /cs), 40/- ; XAIO4 
(6 M /cs), 18/- ; XA103 (4 M /cs), 15 /- ; 

XBI04, 10/. Mullard OC71, 24/- ; 

0072, 30/. (Matched Pairs, E3) ; 0C45, 
35/- ; OC44 (12 M!cs), 40/- ; Newmarket 
V 1510P, 20/- ; V 1520P, 39/- ; V I S3OP, 
48/- ; V I520I P, 25/ -. 
ELECTROLYTICS. Sub -Min., 3/- each 
(15 volt), 2, 5, 8, 25, 50µF. Ardente 
Trans., D239 and D240, 8/6 ; T1079, 12/ -; 
D131 and D132, 12/9. T.V. Receiver 
Circuit -DRR2 coils, 4/- each. 
BARGAIN LINES (Post Free). - 
Moving Coil (L.R.) Headphones and 
Mike, 10/6 ; Power Hand Mikes, 6/6; 
Super Co -ax., 8d. yard ; Var. Con- 
densers, .003 AIR, 4/- ; Morse Keys, 3/3. 

TERMS -Cash with order. Post Extra. 
Morco Reflex Circuit -Best 2 Tran- 
sistor. Send 8d. scamps for our Notes. 

MORCO EXPERIMENTAL 
SUPPLIES 

8 & 10, Granville St., Sheffield, 2 

Tel. : 27461. 

RES /CAP. BRIDGE P! 2/- 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. PO) 
Raleigh Mews, Raleigh Street, Nottingham 

ASTRAL RADIO PRODUCTS 
COIL. PACKS. L'M.S, 36 " -, post 1! -. 

H0.41E RADIO.' 32 -page Illustrated 
booklet. Simple wiring instructions for 
Crystal Set, 1, 2. 3 Valvers, 21 -, post 3d.' 
THE ('AILS. 7:- pr., post 6d. DU Alb, 
RAVE HE ('oil with REACTION. 
Specified for ' Summer All Dry Portable.' c 

' A.C. Double Triode 1.' etc., 418. post 3d. 
IFTs Miniature, 1" x 11" x 21" in cans. Extra 
high ' Q.' Special offer, 9 / -. pr., post 6d. 
Crystal Set Coils. L. & M.W. 2/6. post 3d. 

82 Centurion Road, Brighton 

The 46 TYANA 
Standard Soldering Iron 

s I 
Adjustable Bit. 

)Q( Weight approx. 4 oz. 
Heating Time 3 min. 
40 Watt economy Con- 
sumption. 
Standard Voltage Ranges. 

16/9 
)p( Replacement Elements and Bits 

alwáys available. 

" DIPLOMA" HEADPHONES 
ì7E 37E 

Lightweight 
High Resist- 
ance (4,000 XE - 

ohms). Com .. 

pi with 
coece rd. 17/6 )OE 

io( 

S Ideal for CRYSTAL SETS and also for S 

)E use with TAPE RECORDERS. 
KENROY LIMITED 

A 152/297 ULOPPENR 

DO N 
ST., ISLINGTON, 

, N.1, 
Telephone : Canonbury 4905 -4663 
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BENSON'S 
ETTER 
ARGAINS 

MODALATORS, new with 4 aJ 3, :;61Á3, 2!TL40 ; 

Mo. wide. 75 Ih. trail 12 ti). 576. Transfomlere, 
etch.. 4k n cT to Inn Q impedance : 12 watts, 
1218. HANDSETS, C.P.O. type, new, 10 /6. 
CRIB) Neiee limiter maembliea, with valve, 
316 ; ('RI he Power Trans., 30/ -. BC434A Control 
bosco. 7 /6. HEATERS, honed. 115 v., 200 watts, 
pair 4/.. NEW Y.C. METERS, :clin. round Ouch, 
:to µA., 76/- : 1110 LLA., 66,-; I mA., 65/- ; 2 

1A (reel flied), 45/ -. 21 in. 500 BA., 27/6 ; 1 tuA., 
22 6 : 5 mA., 718. lin. 100 tnA., 200 mA., 3(10 
nut., each, 8/6. 21ír0 X10 v. A -C., 8/6 ; lin. 40 v., 
8,6; 300 v. A.C. 2j in., 16/-. Crneaover needle 
type 2 a 1 mA., 8/6. Indicator, contains 400 IrA. 
and 6011 fA. ice) movements and 2 aeons, 84. 

7/square, 150- 0 -150 t l A ess shunt) 5 rnA., 
6. VOLTMETERS, 41in., switchboard type, 

250 v., M.I. 5011ev, loi -. COMMAND RECEIVERS, 
brand new, ti valves, med. wave (0.52 -1.5 Me /s), 
9716: tae,/ 82/8 (post 3161. Conversion data and 
ein'. to CAR RADIO. 113. I.F. STRIP 373, 
new, with valves, 378. VIBRATORS, Mallory 
146341' 1.2 v. 4 -pin, 7 -6. R.P.211, R.F.27, good 
rond.. 18/ -4p.p. 3 /6). DYNAMOTORS (pont 306 ; 

12 v. to 255 v. 60 mA. and 6.3 v. 2.5 A., 11 /8: 
6 v. to 2511 v. 611 nut.. 12.6. ß116611, new conch. 
tion, tested, with handbook, 17110/- (Rail 10/.). 
SCR522 Modulation or Driver Trans., either 7/6. 
INDICATORS with t'.R.T.s VIR517 and VCR. 
I30A, 5 valves, etc., 60 - rail S /60, Single Olin. 
C-R.T., lu valves 30,- frail 7,11). CONVERTERS 
tHOTARY), 24 v. 0.1 to 30 v. A.C. 4 A.. 40/- 
tmil 7/61. MORSE TRAINER SET with burner 
and key wired for 41 v. battery, 6 /6. DRIVES : 

slow -rn,1 ion Admiralty 200:1 ratio, 5ealed 
0.1110, 5/6. R1155 S.M. " N " type, new, 10/6. 
VIBRAPAK, (3 v. D.C. to 250 v. 60 niA., smoothed, 

aid. 22,6. 12 V. to 250 v. 60 niA., 20/- (p.p. 3/6) 
METAL RECTIFIERS. It 'd , 240 v. 311 mA., 3/8 ; 

2-10 v. 1211 10A.. 411 - t 270 v. S0 mA., 616 : 500 v. 
5: -: 000 v. :NI m.4.. 6; -: 1 )1W V. 3)) rA 

7.8. 115e. 3 8 :.l i T,:. 7 6, Bridge-110 v.2 A.. 17 /- ; 

12 r. t A., 26; 2 -i v. "- A., 10,6. Meter type 
n 4.. 5 6. 

l.lvt' ANIS ENO1 IIIIR5 : S.A.E. please) 
'fetus, C.W.O. Post. ex. Immediate despatch. 

Callers and Post W. A. BENSON (PW) 
136, Rathbone Road, Liverpool, 15. 8EF 6653 

Callers 80PERADIO :Whiteehapel LTD. 
118 Whiteohapel, Liverpool, 2. ROY 1130 

PRECISION WIREWOUND 
RESISTORS 

1 watt, 1 to 1,000 ohms, 1 ".,, 2/9 
4'3 : 1 K to i K. 1 °ó, 3,3 : 0.2 ",,, 4/9 : 5 K to 
20K,1 ":,,4 / -; 0.2 °°.6. -: 20K toto50K,1 ^,,, 
413. Your value wound to order. 
DECADE SWITCHES.-Standard wafer 
switches with wirewound resistors mounted. 
0 -100 ohms In ten 10 ohm 1% steps ; 0-1 K In 
10x1001 "° steps ; 0 -10 K ín10 x1 K1 %steps. 
19 6 each, 
13 RANGE A.E. ; D.E. MULTISJETER 
KI'I'. -1.800 o.p,v. A.C. and D.C. Ranges 3, 
15, 60, 150, 600 v. D.C. ; 15, 60, 150, 600 v. A.C. ; 
6. 60, 600 mA - Ohms to 2 M. Kit comprises : 
all 1 "é High Stability multipliers, ready 
adjusted 1% shunts, 0 -500 'IA meter scaled 
0-15 and 0-60, switches, pot., and Salford 
Instrument Rectifier. . With circuit and 
Instructions, 48 / -. post free. No adjustments 
to make. 
Postage extra. S.A.E. with enquiries, please. 

PLANET INSTRUMENT CO., 
25, DOMINION AVE., LEEDS. 7 

RADIO AND TELEVISION 
COMPONENTS 

We operate a prompt and efficient MAIL - 
ORDER Service. 3d. stamp (only) for 

Catalogue. 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

New HI-FI Publications 
JASON VARIABLE TUNERS 2s. 6d. 
MERCURY SWITCHED TUNER 2s. Od. 
MULLARD AMPLIFIER MANUAL 8s. 6d. 
MULLARD TAPE PRE -AMP. C 2s. 6d. 
QUALITY AMPLIFIERS 8 designs 4s. 6d. 

All components in stock. 
Separate price lists available on request to 

J. T. FILMER DA 
DARTFORD 

RTFORD, KENT. 
Tel. Dartford 4057. 

PRACTICAL WIRELESS 

CABINETS & 
HI-FI 

EQUIPMENT 
We can supply any Cabinet to 
your own specification. 

"The Contemporary tr 
811. 15. 0 

This beautifully made cabinet is oak 
veneered with mahogany interior and 
1s waxed finished. Available In any 
shade to order at slightly extra cost, 
We can also supply and fit this or any 
cabinet with the latest Hi -F1 amplifiers. 
tuners, Transcription units. record 
changers, speakers, etc. 
Write for our NE W 24 -page fully illustrated catalogue of cabinets and details of our complete range of chassis. 

autochangers, speakers, tape decks. etc.. all available on easy terms. 

LEWIS RADIO 
120 (PW69 Green Lanes, Palmers Green 

London, N.13. BOWes Park 1155/6 
(Nr. The Cock Tavern) 

COMBINED 

RECEIVER /TRANSMITTER 
(No. 17 Mk. 2) BATTERY 2 VALVE 
SET. 44/61 Mc/s, 7 mile range, com- 
plete with H.R. headphones, hand 
mike, valves, in oak cabinet 16" x 
IS" x 91" deep, at fraction of cost. 

80/- per OR 42/6 each parr 
plus carriage 5/6 each up to 100 

miles ; 7/6 beyond. 

HYAMS BROTHERS 
17 MAZE POND, ST. THOMAS 
STREET, S.E.I. (Hop 1212/3) 

SHORT -WAVE 
EQUIPMENT 

Noted for o--er 25 years for .. . 
S.W. Receivers and Kit, of Quality. 
Improved design? with Denco coils : 
As supplied to Technical Colleges. etc. 
One -valve Kit, Model "C." Price 251 - Iwo-Valve Kit. Model "E." Price 501 - 
New Addition : Model "K." 
Super sensitive " All Dry " Receiver, Special incl. price, Complete Kit, 77' -. 

All kits complete with all components. 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send 
stamped. addressed envelope for 
descriptive catalogue and order form, 
"H.A.C. "SHORT -WAVE PRODUCTS 
(Dept. THS, 11. Old Bond Street, 

London, tß'.1. 
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EDDY'S (Nottor.) ITD. 
172, ALFRETON ROAD, 

NOTTINGHAM. 
" LUXEMBOURG " EXPANDING 
AERIALS. Compact and easy to fit. No 
technical knowledge required. Greatly im- 
proves reception. 3/I I. Post 6d. 
NEON MAINSTESTER/SCREW- 
DRIVERS. 4/6. Post 6d. 
THROAT MIKES. I / -. Post 6d. Can be 
used for electrifying musical instruments. 
ACOS CRYSTAL TURNOVER 
PICK -UPS (2 sapphire scylii). 29/11 each. 
Post 2/6. 
TRANSISTORS. Yellow /Green Spot. 6. I I. 
R.F. Yellow /Red Spot. 13/11. Post 4d, 
MORSE TAPPERS. Plated contacts. 
Adjustable gaps, Heavy Duty. 3/6. Post 9d. 
GERMANIUM DIODES. If- each, 
10/- dozen, Post 4d. 
JACK PLUGS. Standard type. I/1 I. Post6d, 
MIDGET CONDENSERS. Size I in, 1/3 
each. Post 6d. 
DYNAMOTORS. 200 volts D.C. to 12 v. 
D.C., ideal for Train Sets for D.C. mains. 
19/11. Post 2/6. 
MINIMOTORS. For model makers. 
Lightweight, High Speed IJ v. to 6 v, 8,6. 
Post 1 / -. 
RECTIFIERS. Contact cooled. 250 e 
60 m.a. 9/6. Post If-. 
GUITAR PICK -UP " THE PLECTRO " 
Super Hi-Fi, non -acoustical, Universal 
Fitting. Sin, x I ¡in, x lin, High Output. 
Complete with lead and plug. Full and easy 
instructions. 39/11. Post If -. 
CONDENSERS TUBULAR WIRE 
END (Not ex- Govt.). 8 mfd. 450 v. 19. 
8-8 mfd. 450 v, 2/6, 16 mfd. 450 v. 2 9. 
16 -16 mfd. 450 v, 4/3, 32 mfd. 450 v. 3 9, 
32 -32 mfd. 350 v. 4/9, 16 -8 mfd. 450 v. 3:9. 
Post 9d. METAL CAN CONDENSERS. 
50 -50 mfd. 400 v. D.C. 5/11. Post, etc., I -. 

ALL ABOVE ARE NEW AND 
GUARANTEED 

SURPLUS, NEW AND 
GUARANTEED VALVES 

IDS 96 6U4GT 11/- ECH42 9/- 
IRS 7/6 6V6G 5 /II EF36 3/6 
155 7/- 6V6GT 6/6 EF37 4/- 
1T4 5/11 6X5GT 5 /11 EF39 SI- 
SU4G 6/6 12AH7 5 /II EF4I 9- 
5Y3GT 7/6 12ÁH8 9/- EF42 9 6 
6AG5 5/- 12AT6 9/ UF4I 9 - 
6A7 10/6 12ÁT7 6/- EF50 2 6 
688G 2/11 I2K7 7/6 EF50(R) 3 I I 

6BA6 7/6 20PI 14/- EF80 7 6 
6BJ6 7/- 25A6G 8/- EF86 13 6 
6C4 4/6 25Z4G 8/6 EF85 7r- 
6C6 4/6 807(B) 3/9 EF89 9;- 
6D6 5/- 807(USA)5 /6 EF9I á/- 
6F1 9/- 954 1/6 EF92 5/- 
6F6M 7/6 955 3 /II EL41 9)6 
6F13 9/6 956 2/11 EL84 8/9 
6F15 9/6 AZI 12/6 EY86 12/- 
6F33 6/6 AZ31 9/6 EZ80 8/6 
6H6M 2/6 836 9/6 EZ8I 8/6 
6J5G 2 /II EB34 1/6 KT36 9(6 
6J5GT 3/11 EB91 4/6 MU14 8/6 
6J5M 4/6 DH77 7/3 PCC84 8/6 
6J6 4/6 DAF96 8/6 PCF80 9/- 
6K7G 2/6 DF96 8/6 PEN36C 9/6 
6K8G 6 /II DK96 8/6 PEN46 ó/- 
6P28 II /- DL96 8/6 PL82 8/6 
6Q7G 3/6 ECC81 6/- PL83 9/6 
6SA7M 7/- ECC82 7/- PZ30 9/6 
6SG7M 5/6 ECC83 8/- U25 15 /- 
6517M 7/- ECC84 9/6 U35 9/6 
6SK7GT 7/- ECC85 9/- VRISO /30 
6SN7GT 5/- ECF80 II /6 7/6 

All tested before despatch. 
Any parcel insured against damage in transit 
for only 6d. extra per order. All uninsured 
parcels at customer's risk. C.O.D. or 
C.W.O. only. S.A.E. with all enquiries. 
Postage and packing 6d. per valve extra, 
Over [3 Free. Trade enouiries invited. 
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Compare this! 

Chassis size 
10" x 10" x 4" 

" 5 -VALVE PORTABLE RADIO " 
AC 'DC portable radio -a well -known 
manufacturer's product, fully guaranteed 
and tested. 

CHASSIS f7 12 6 post 5/- 

* Gramophone pick -up sockets. * A complete and working unit. * Ideal radiogram. 

Portable polished wood cabinet 
Super rexine portable cabinet 

* Built -in frame aerial * All Marconi valves * 7" x 4" elliptical speaker * Slow motion tuning * Two models available 

Type C- 
Medium Wave, 180 to 550 metres. 
Short Wave, 10 to 30 metres (10 to 30 Mc!s) 

and 30 to 90 metres (3 to 10 Mc /s) 

Type D- 
Medium Wave, 180 to 550 metres. 
Long Wave, B00 to 2,000 metres. 
Short Wave, 15 to 50 metres (6 to 20 Mc /s). 

... ... 27/6 extra 

... ... 37/6 extra (As illustrated) 

RECORD PLAYERS 
COLLARO CON QUEST,-4-speed auto- changer with light- 
weight turnover crystal pick -up and manual control. E7/I9/6. 
P.P. 4/6. 
GARRARD 4 -speed single player with crystal turnover head. 
E6/19/6. P.P. 3/6. 
B.S.R. 4 -speed auto- changer with lightweight turnover crystal 
pick -up head. E611916. P.P. 4/ -. * LIGHTWEIGHT ACTION. * LONG PLAYING LIFE. * EASE OF FITTING AND USE. * FULLY GUARANTEED. 

TRANSMITTER /RECEIVER 
Army Type 17 Mk. II 

Complete with Valves, High Resistance Headphones, Handmike 
and Instruction Book and circuit. Frequgncy Range 44.0 to 
61 Mc /s. Range approximately 3 to 8 miles. 
Power requirements : Standard 120 v. H.T. and 2 v. L.T. 
Ideal for Civil Defence 'and communications. At P.P. 

BRAND NEW r /- 5l -. 
44 -61 Mc /s. Calibrated Wavemeter for same, 10/- extra. 

" 373 " MINIATURE I.F. STRIP 
9.72 MC /S 

.0 
The ideal F.M. conversion unit 
as described in " P.W." April/ 
May, 1957. Complete with 6 valves, 

moil three EF91s, two EF92's and one 
EB9I I.F.T.'s, etc., in absolutely 
new condition. With circuit and 
conversion data. 

12/6 (less valves) 37/6 (with valves) 
Postage and packing 2/6 (either type) FM AT ITS CHEAPEST ! 

WALKIE /TALKIE TYPE 38 TRANS- 
MITTER /RECEIVER 

Complete with S valves. In new condition. These sets are sold 
without Guarantee, but are serviceable. 

BARGAIN PRICE 22/6 
2/6P'P' . 

Headphones 7/6 pair. Junction Box, 2/6. Throat Mike, 4/6, 
Canvas Bag, 4/ -. Aerial Rod, 2/6. 

A.C. /D.C. 200/250 V PORTABLE -GRAM 
AMPLIFIER 

Completely assembled on baffle board site 121" x 41" depth 3" 
Containing two Mullard valves type UL84 and UY85, Elac 7" x 4" 
elliptical speaker, volume control, tone control. Nothing else to 
buy, just plug in to mains and connect your pick -up to amplifier. 

Absolute bargain 67/6 Carr. 2/6. 

CRYSTAL MIC. INSERTS 
;" Square 3/6 each. P.P. 6d. 

Acos ;" Round 5/- each P.P. 6d. 

2" 12/6 
Moulded plastic Hand Mike Case suitable for any of the above 
inserts. ONLY 2/6 P.P. 

I / -. 

RCA 61, -inch 3 ohm SPEAKER 
Complete in grey meta' cabinet with vol. 2716 P.P. 
control and 600 ohm Line Trans. / 2 6. 

PACKARD BELL PRE -AMP 
Complete with screened case with 6SL7GT ; 28D7 leads, jack 
plugs, relay, handbook, etc. Sealed in carton. 

ONLY 12/6 P.P. 

VIBRATOR PACKS 
Input 6v. D.C. Output approx. 100v. D.C. at 30 m /amps., fully 
smoothed and R.F filtered Size : 6:', x 5 x tin. Fitted with 
Mallory 629C vibrator. BRAND NEW 12/6 P.P. 

Boxed 1/6. 

ROTARY CONVERTER 
24v. D.C. to 230v. A.C. 50 cycles. 100 watts. Brand new and 
unused. £5.10.0 76r. 

BARGAIN UNITS IDEAL FOR COMPONENTS 
426 CONTROL UNIT. 4 -EF50 ; 

2 -SP61, EB34. Multibank switches ; pots., 
transformers, etc. 30/ -. P.P. 3/ -. 

TYPE 247. Contains 4; in. ImA meter. 
Magic eye indicator, 2 -EF50, diodes, mains 
transformers, etc. £3/19/6. P.P. 4/ -. 

SCR522 TRANS.'REC. Contains relays. 
I.F.s, V;H's. Gears, etc., etc. 36/-. 
P.P. 5'-. 
SYNCHRONIZER UNIT. 3 -6L6M; 
12 6AC7 ; 6SQ7 : 5 -717A ; 6 -SN7GT ; 

6H6 ; Slow motion drives ; blower ; 

transformer, etc. £4/19/6. P.P. 5/ , 

STROBE UNIT. 6 -EF50 valves, 
5 -EA50, SP61. Relays, etc. 36/ -. P.P. 3/6. 

45 Mc /s STRIP TYPE 3583, 10 -EF50, 
EB34, EA50, I.F.'s, etc. 39,/6. P.P. 5 / -. 

159 UNIT. Geared relay, EASO, VR9I, 
CV66, VR65, coils, etc. 72/6. P.P. 216. 

LARGEST RANGE IN COUNTRY OF QUARTZ I SEE OUTSIDE BACK COVER 
CRYSTALS AND VALVES. SEND FOR FREE LISTS. FOR MORE BARGAINS 

HENRY'S (RADIO) LTD. (Dept. P.W.JE) 5, 
PADD1 GTON, LONDON, D' 

Opposite Edgware Road Tube Station. PP.Ddington 1008 9. OPEN MONDAY to SAT. 9 -6. THURS. I o'clock. 
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Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
2/- each 
Crystal Receiver PW71* 

pm The " Junior " Crystal 
Set PW94* 

1 

2/6 each 
Dual - Wave " Crystal 

Diode " PW95* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2'6 each 
The " Pyramid " One - 

valver (HF Pen) .. 
The Modern One - 

valver ... ... ... 

Two -valve : 2/6 each 
The Signet Two (D & 

3/6 each 
Modern Two -valver (two 

band receiver) 

Three -valve : 2/6 each 
Summit Three (HF, Pen, 

D, Pen) 
The " Rapide " Straight 

3 ID, 2 LF (RC & 
Trans) ) 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 

3/6 each 
The All -dry Three .., 

Four -valve : 2/6 each 
Fury Four Super (SG, 

SG, D, Pen) ... ... 
Mains Operated 

Two -valve : 2/6 each 
Selectone A.C. Radio- 

gram Two (D, Pow)... 
Three -valve : 4/- each 
A.C. Band -Pass 3 ... 

Four -valve : 2/6 each 
A.C. Fury Four (SG, SG, 

D, Pen) 
A.C. Hall - Mark (HF, 

Pen, D, Push Pull) ... 

PW93* 

PW96* 

PW76* 

PW98* 

PW37* 

PW82* 

PW87* 

PW97* 

PW34C* 

PWI9* 

PW99* 

PW20* 

PW45* 

SUPERHETS 
Battery Sets : 2/6 each 
F. J. Camm's 2 -valve 

Superhet PW52* 
Mains Operated : 4/- each 
" Coronet " A.C.4 ... PW 100* 
AC /DC " Coronet " Four PWI01 * 

SERVICE 
No. of 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2/6 each 
Simple S.W. One -valver PW88* 

Two -valve : 2/6 each 
Midget Short -wave Two 

(D, Pen) ... 

Three -valve : 2/6 each 
Experimenter's Short- 

wave Three (SG, D, 

PW38A* 

PW30A* 

The Prefect 3 (D, 2 LF 
(RC and Trans)) ... PW63* 

The Band -spread S.W. 
Three (HF, Pen, D 
(Pen), Pen) ... PW68* 

MISCELLANEOUS 

2/6 each 
S.W. Converter- Adapter 

(I valve) ... ... PW48A* 

The P.W. 3 -speed Auto - 
gram ... ... (2 sheets), 8/ -* 

The P.W. Monophonic 
Electronic Organ (2 sheets), 8/- 

TELEVISION 
The " Argus " (6in. C.R. Tube) 3' -* 
The " Simplex " ... 3,6* 
The P.T. Band III Converter 1,6* 

All the following blueprints, as well as 
the PRACTICAL WIRELESS numbers 
below 94, are pre -war designs. kept in 
circulation for those amateurs who wish 
to utilise old components which they 
may have in their spares hoc. The 
majority of the components for 
receivers are no longer stocked bi. 
retailers. 

AMATEUR WIRELESS AND 

WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : 2 ¡6 
B.B.C. Special One - 

valver ... ... ... AW387* 

Mains Operated 
Two -valve : 2 ¡6 each 
Consoelectric Two (D, 

Pen), A.C. ... ... AW430 

SPECIAL NOTE 
THESE blueprints are drawn fall 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk denotes 
that constructional details are avail- 
able. free with the blueprint. 

The Index letters which precede the 
Blueprint Number indicate the period- 
ical in which the description appears. 
Thus P.W. refers to PRACTICAL. 
WIRELESS, A.W. to Amateur Wireless, 
W.M. to Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable? to 
PRACTICAL WIRELESS, Blueprint 
Dept.. George Newnes, Ltd.. Tower 
House. Southampton Street. Strand. 
W.C.2. 

No. of 
Blueprint 

SHORT -WAVE SETS 

Battery Operated 
One -valve : 2/6 each 
S.W. One -valver for 

American ... ... AW429* 

Two -valve : 2/6 each 
Ultra -short Battery Two 

(SG, det Pen)... ... WM402* 

Four -valve : 3/6 each 
A.W. Short Wave World - 

beater (HF, Pen, D, RC, 
Trans)... ... ... AW436* 

Standard Four -valver 
Short -waver (SG, D, 
LF, P) WM383* 

Mains Operated 
Four -valve : 3,6 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) ... ... WM391* 

MISCELLANEOUS 

Enthusiast's Power Am- 
plifier (10 Watts) (3 ¡6) WM387* 

Listener's 5 -watt A.C. 
Amplifier (3;6) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2/6) ... WM403* 

!QUERY COI.PI/V I 

This coupon is available until June 5;h 
1959, and must accompany all Queries 
sent in accord with the notice on 
our " Open to Discussion " pa;e. 

I PRACTICAL WIRELESS, JUNE, 1959. 

Published on the 7th of each month by GEORGE NEWNES, LI.MITED, Tower House, Soutnampton Street, Strand, London, W.C.2, and 
gpranted in England by W. SPEAIGHT & SONS, Exmoor Street, London. W.-0. Sole Agents for Australia and New Zcaland: GORDON& 
GO'l'CH (Alsia), LTD. South Africa and Rhodesia: CENTRAL NE WS AGENCY, LTD. Subscription rata including postage Cor one year : 

Inland 195., Abroad 17e. 6d. (Canada 1fie.). Registered at the General Post Office for the Canadian Magazine post. 
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IV PRACTICAL WIRELESS June, 1959 

DO IT YOURSELF ! NO EXTRAS TO BUY, EVERYTHING SUPPLIED 

All Co.nponents Guaranteed FREE LISTS SENT ON ANY MODEL 

MAJOR -2 
i Two- transistor Pocket Radio) 

4tiT. 
* 4 -stage reflex ! 

* Medium wave ; tunable ! 

* Very sensitive ! 

* No aerial or earth ! 

* Complete layout ! 

* Over 6 months on one battery! 
* 4! x 3 u I(io. 
* Weig'tt only 4 o+ -s. 

Complete sec of components with Ediswan transistors, 72/6, 

post free. All components sold separately. 

EXCEEDS ALL EXPECTATIONS! 

* Size 5') x 3( x * Weight 15 ozs. * EASY TO BUILD..' 
* TERRIFIC PERFORMANCE 

MINOR -I 
(One -transistor Pocket Radio) * Three -stage reflex. 

* Economical. 

* Fully tunable. 

* Size 3 x 2 x tin. 

* Weight only 2 ozs. 

Complete set of parts sent for 52/6, post free. All parts sold 
separately. 

NEW MAJOR -3 (Three -transistor Radia) 

As the Major -2, but fitted with a third stage and volume control. 
Fantastic output ! 90/ -, post free. 

SIX TRANSISTOR POCKET SUPERHET 
* Medium and Long Wave tuning. 

* 6 selected transistors. 

* Built -in Ferrite aerial. 

* Easy printed circuit. 

* Red, blue or cream cabinet. 

* Long life battery. 

* 100 mW output. 

* Comprehensive booklet. 

* SENSITIVE! 

* SELECTIVE! 

* LATEST FEATURES ! 

All items supplied at special inclusive price of 

£9.19.6. 
p.p. 2/6. 

All components sold separately. 
Recommended for value. FREE LIST. 

Now in its 3rd Year ! " T H E TRANSISTOR-8" 
Combined Portable /Car Radio 

* Tunable over medium and long wavebands. 

* 250 mW output push -pull. 

* Internal Ferrite aerial. 

* Highly sensitive and selective. 

* 7 x 4in. speaker. 

* All components identified and carded. 

* Ediswan transistors throughout. 
* Easy -to- follow layout diagrams. 

Car radio components, 8/- : A.V.C., 4/3 ; 325 mW 
version, £13.10.0. P. & P. 2/6. 

NOW I -Fit a permanent 2 -watt power stage to your car! 

Complete set of parts 
including cabinet and 

all components. 

£11.10.0. 
P. & P. 2/6. 

All parts sold separ- 
ately. FREE BOOKLET 

TRANSISTORS 
JUNCTION TYPE P.N.P. 

EDISWAN XAI04 6 Mc /s osc. /mixer, r.f. amplifier ... 18/- 
EDISWAN XAI03 4 Mc /s i.f. and r.f. amplifier ... 15/- 
EDISWAN XB104 I Mc /s audio output and driver ... 10 /- 
(A pair in push -pull will give up to 250 mW audio output) 
Continental 0C44 12 Mc /s osc. /mixer, r.f. amp. ... ... 30/- 
Continental 0C45 6 Mc /s i.f. and r.f. amp. ... ... 25/- 
Continental OC72 325 mW in push -pull ... ... ... 20/- 
Red Spot 800 kc /s audio amplifier ... ... ... ... 12 6 White Spot 2 to 5 Mc /s r f. and i.f. amp. ... ... .. 7/6 . Green /Yellow 600 kc /s audio amplifier ... 
Red /Yellow 1.5 to 8 Mc /s r.f. and i.f. amp. ... 1S /- 

SEE OTHER ALSO NEWMARKET POWER TRANSIS - 
ADVT. INSIDE 

TORS, FREE DATA AND TRANSISTOR 

fEQUIVALENTS SHEET AVAILABLE. 

HENRY'S (RADIO) LTD. (Dept. P. 
Opposite Edgware Road Tube Station. PADdington 1008'9. 

Push -Pull Portable Superhet 

Size 9 x 7 x 3lin. Weight 4 lb. 

NEW BARGAIN PARCEL 
Perdio style cabinet with gold trimmings, 12/6 * 
Screened 208 and 176 pF Tuner, 10/, 24in. Speaker to fit, 21/6 * 
20:1 Single ended Transformer 3 S1 I0/- * 
5 Transistor printed circuit board, 5/6 * Circuit diagram It- * 
Complete components as above, Special Price, 55 / -. P.P. 2'- 

TELETRON TRANSIDYNE 
6- TRANSISTOR MEDIUM AND LONG -WAVE POCKET 
RADIO USING LATEST EDISWAN TRANSISTORS. 150 mW. 
PRINTED CIRCUIT, ETC. £11.19.6. P. & P. 2/6. LIST FREE. 

LARGEST RANGE OF TRANSISTOR COMPONENTS 
FOR THE HOME CONSTRUCTOR IN THE COUNTRY 

FREE LISTS BY RETURN POST. 

W.MY). 5, HARROW ROAD, EDGWARE ROAD, 
PADDINGTON, LONDON, W.2. 

OPEN MONDAY to SAT. 9 -6, THURS. I o'clock. 

i. 
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