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RADIO STATION 

ILLUSTRATED 
List No. 70 e" BIT 

IN 
PROTECTIVE 
SHIELD 
List No. 68 

for catalogue apply direct to:- 
Sales and Service Dept. 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, LONDON, S.W.4 

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

June, 1965 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 
A quality radio available as a kit or ready built. The sparkling 
performance and superb finish of the completed receiver give 
you value equivalent to a L12. 12. 0 commercial model. * All new parts. * 6 transistors and diode. * 350mW output. * Superhet circuit, Ferrite rod aerial. * Weymouth Radio 
printed circuit board. * Component positions and references 
printed on back of board. * Nicely styled wooden cabinet. I I 

x 74 x 34in. * Vinyl covered in various colours. * 6 x 4in. 
speaker giving good bass and treble response. * Full instruc- 
tion booklet 2' -. Free with kit. * I.F. Frequency 470 kc s. * Lining up service if required. * All parts supplied 
separately. Write for list. S.A.E. please. * 9v. battery 
required. VT9 or P.P.9 (3'9 with kit). 

COMPLETE KIT ONLY £4017.6 PLUS 51- POST 

OR FULLY BUILT C6.17.6 Tax & Carr. Paid 
\,LI . and 

n lTone 
In ,rLa- llIll, ,it hold 

I,Ig11-1 non) tiNilu dia.: 270 

SI 3!-;fif12\Iu\.._1; 
I. ..i. . 

-:(l')INInr,III',I,1 . ,iI1111 
I.oe.\n, 2 . 1 '-:(1:)innK I . K . 1 1 1 ' , I;,'1!-:41-;II'I.iIIIiK Lin. \o, I, 1 

((:)-11I11K I.ill, 111',2), I,- :t -:lil) I1111K I.,K.111'. ;. I;-:I -: [.II IIIIiK I ili, 
(K) :illl( I.in, 111',2L 1!,-3 11.15K I.,¢. III', ¡, I! :t'_ 

1K Lin. \,,, '!], I; (N)150 \'i,. 11, I \l'Irenilnl _ . 

1'0nt 911. (1); I/- (" or ninny). Parcel 1 of vaJl l:t _íi'- I'o.r paid. 

ELECTRONICS (Camberley) LTD. 
IS VICTORIA AVENUE, Camberley, Surrey 

Post Orders Only Please 

JACKSON 
the big name in PRECISION components 

Precision built radio components are an 
important contribution to the radio and 
communications industry. 

SL 16 
DRIVE 

A general purpose slide rule Drive for F.M. V.H.F. 
Units, short -wave converters, etc. Printed in two 
colours on aluminium, with a 0 -100 scale and pro- 
vision is made for individual calibrations. Complete 
with bronze escutcheon and glass. Retail 15 -. 

It's reliable if it's made by JACKSON! 

JACKSON BROS. (LONDON) LTD. 

Dept. R.S., Kingsway -Waddon, Croydon, Surrey 
Telephone Croydon 2754 -5 

Telegrams Walfilco, Souphone, London 

1 
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June,, 1965 PRACTICAL WIRELESS 

FOR PEAK PERFORMANCE AT LOW COST - 
PICK CODAR AMATEUR 

PICK 
EQUIPMENT 4 l 

97. 

PR. 30 

RQ.1© 

Al', S 
_.----' 

MINI- 
LIP PER1 

CR 45 
... 

CR 66 

li%an e,i ie. iCna lot eraltsnantship plus an unequalled reputation proved. i,, the mini h nod h reds of testimonials received from CODAR users is your 
Wuar:1111 ee of complete satisfaction. Only the best is good enough for !'ODA it Bullard, Brimar, Jackson. Denim, Eleetroniques, Thorn, A.E.L. are J I1,1 of the famous names built into CODAR equipment. CODA It -KITS are supplied with clear pictorial diagrams and easy to folios it..iruet ions -no technical knowledge or special tools are required for complete success. Build your Short Wave Station with CODAR -KITS and coio» peak performance and world wide reception previously possible only from much more expensive equipment. 
For illustrated leaflets giving fullest details send 6d in stamps 

COD AIt R,F. PRE-SELECTOR. Will considerably improve the performance of any superhet receiver. "Results are amazing." "Well worth the money." MODEL P.11.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up to 20dB gain plus substantial image rejection, improved signal /noise ratio and selectivity. Selector switch for either dipole or single wire antenna. Power requirements 180 -250 volts 12 M/a H.T. 6.3 volts, 3 amp L.T. Size 81ín. x 51n. x 4in. Ready built, complete with cables, plugs and instructions, £4.19.8, Carr. 3/ -. 11ODF.1. P.lt.3OX. Self powered version for 200 -250V. A.C. and also provides 
25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £7.4.0. Carr. 3/8. 

COD, tit "ti" NI I.'l'IPLIER MODEL R.Q.10, For use with any superhet r'eceis ' tween 450 and 470 Kc /s. Provides considerable increase in seler r peaking or rejecting a signal on AM, CW or SSB. Both PEAK ,wù I I Lions tunable over receiver, I.F. passband. B.F.O. facility included. Size /Bin. x Sin. x 4in. Power requirements 180 -250V. H.T. at 5 M/a 6.3V..3 amp L.T. Ready built complete with cables, plugs and instructions. £8.15.0. Carr. 3/ -. MODEL R.Q.10X. Sell powered version for 200 -250V. A.C. and also provides 25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £8.8.0. Carr. 3/6. 

CODA It A.T.3, I"_ WATT 2 BAND TRANS\11T1'ER. The newest, most com- pact transmitter for fixed or mobile use on 160/80 metres. "The tiny TX with the BIG voice." Size only Olin. x 51n. x 4in. (Base area is less than two -thirds of this Page!) High stability new type calibrated VFO. 1.8 -2.0 Mc /s and 3.5 -3.8 Mc /s (up to 
4 Me/s export). Air- spaced CODAR -COIL PI -net output. P.A. Plate current meter plus aeon indicator. Plate /screen modulator. AM /CW switch and Panel key lack. Plug changeover for 6 or 12 volts heater supply. Ready built £18.10.0. Carr. 4/-. A. .3 COWER SUPPLY UNITS. Type250 /S. For200 /250 V. A.C. with Stands by /Netl Transmit and aerial changeover switching, stabilised V.F.O. supply, neon standby /transmit indicator 88.0.0. Carr. 5 / -. Type 12/MS 12 volt solid state power supply unit £11.5.0. Carr. 5/ -. Type 12 /RC Remote Control and Aerial switr hing unit. 82.7.6, Carr. 2/6. (H.P Terms available) 

( 11i) N. IT MINI- (LIPPER -OCR FAMOUS SHORT -WAVE RECEIVER * Can be built in one evening ready to switch on and bring the World to your fingertips at very low cost. * Supplied complete with valve, one coil 25 -75 metres and 4 page instruction manual. PRICE 39/6. Carr. 2/6. Extra Coils 4J9 each. Instruction Manual only 2/- (credited on order). Electrlbal Bandspread available. Provision to add 2 transistor amplifier. 

CODAR-KIT ('R4í MAINS T.R.F. SHORT -WAVE RECEIVER. World wide reception -North and South America, Russia, India, Australia, Far East. Amateurs, Shipping, etc. * Separate electrical bandspread. * 3 slow motion' vernier drives. * Low loss polystyrene plug -in coils. factory allgned. * Dials calibrated in frequencies and degrees. * Power output 3 watts for 2/3 ohm, speaker. * Valve line -up: ECC81. EL84, EZ80, CODAR -KIT CR45 complete; with valves, 3 coils (10 -28, 25 -75, 60 -176 metres) and 11 page instruction manual' LESS Cabinet). £7.5.0. Carr. 4/6. CR45 CABINET. 121n. x silo. x with sliding door for easy coil changing, 35/-. Extra coils 4/9 each. Instruction manual only 4/- (credited on order). (Can now be supplied' ready built -price on request). (H.P. terms available.) 
I OD Vt -KIT ('It 66 COMMUNICATION RECEIVER. The finest h,t kit ever offered. * Covers 540 Eels -30 Mc /s in 4 bands. ',Tell nsie electrical bandspread. * Factory aligned Coil unit and I.F.. Transi ormers. * Regenerative I.F. stage for maximum gain and BFO; for C.W. reception. * Power output 3 watts for 2/3 ohm speaker.. * Panel controls: Aerial Trimmer, A.V.C., Standby' Bandswitch, A.F. Gain, I.F. Gain. B.F.O., etc. * Valve 

line up: ECH81, EBF89, ECC81, EL84, EZ80, EM84. * Size' 
16ín. x elio. x Blin. CODAR-KIT CR 66. Complete with 
17 page instruction manual, £19.15.0 (Ready -built 823.0.0/ 
CR 66 "S" Meter Model Kit 822.0.0 (Ready -built £25.0.0). Carr. 7/6 extra on all models (H.P. terms available). In- struction Manual only, 7/8 (credited on order). r 

.CODAR ('OILS AIR -SPACED INDUCTORS. A complete range of low loss air -spaced inducto 
developed by CODAR. Over 40 different sizes fro__ lin. to Sin. diameter suitable for all types of circuit application including V.F.O. P.A. Tank, Pi-network0 
A.T.U., aerial loading, etc. Full data and Drloey nn request. 

BANK HOUSE, SOUTHWICK SQUARE, 
Southwick, Sussex. 7e1. 3149 

Canada. Luau, Rodes 5; Canada, Tweed, Ontario..f 
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98 PRACTICAL WIRELESS June, 1965 

R.S.C. MAIL ORDERS TO: 
54 WELLINGTON 

R.S.C. MAINS TRANSFORMERS (FULLY GUARAN'T'EED) 

STREET, LEEDS I 
Interleaved and Impregnated. Prim- 
arles 200 -230 -250 v. 50 cis. Screened 

O1. IPU'f TRANSFORMERS 
Standard Pentode 5,0000 to 30 .. 5/9 
Standard Pentode 7,0000 to 30 5/9 
Push -Pull 8 watts EL84. or 6V8 to 30 

or matched to 150 .. .. 9/9 
Push -Pull 10-12 watts to match 6V6 or 

EL84 to 3-5-8 to 150 .. 19/9 
Following types for3and180 speakers 

Push -Pull 15 -18 watts, 6L6, K EL84 
4 .. 22/9 

Push-Pull 
6L, KT66. EL34etc. .. 

Linear 

49/9 

BATH ,2 m 
CHOKES 

:; . 1819 

100m 10 H, , 350 ohms .. .. .. 8/9 
60mA, 10 H. 400 ohms .. .. .. 4/11 

3a. 18/9; Ó-9 -15v/ Saa,119 /9: ás;-14/9: 0- 23/9; 
0-9-15v. 8a 28/9. 
AUTO ( §te up /Step down) TRANS. 
0110/120- 230/250v. 50.80 watts, 13/9; 250 
watts, 49/9; 150 watts, 97/9.500 watts 99/9: 
MICROPHONE TRANSFORMERS 
120:1 high grade, clamped, 8/9. 

Terms: C.W.O. or C.O.D. No C.O.D. 
under LI. Postage 2/9 extra under L2. 
u 6 extra under L2. Trade Supplied. / 
S.A.E. with all enquiries please. Personal 
shoppers welcomed at any of the branches 
below. Open all day Saturday. 

BRADFORD(Half- day,Wed.) 

BRISTOL 14 
Half- -day Wednesday) 

Tel 22904 

BIRMINGHAM Ar ade, opp Snow 
Hill Station. CENtral 1279. No half -day 

DERBY Osmaston 
daysWed.) Tel: 4136Ì0t 

DARLINGTON 
13 Post House 
Wynd (Half -day 

Wednesday) Tel: 68043 

EDINBURGH 
133 Leith Street, 

GLASGOW 
(Half -day Wed.) 

326 Argyle Street, 
(No Half-day). 

Tel: CITy 4158 

HULL51 Savile Street (Half- dey 
Thursday) Tel: 20505 

LEICESTER 32 High Street (Half - 
day Thurs.) Tel: 56420 

LEEDS5 -7 County (Mecca) Arcade 
(No half -day) Tel.; 28252 

LIVERPOOL 73 Dale St. (No half- 
day) Tel CENtral 3573 y) 

LONDON 238 Edgware Road W2 
(Half -day Thursday) 

' Tel: PADdington 1629 i 

MANCHESTER 
60A -605 Oldham St. Tel: CENtral 2778 
(No half -day) New large store. 

MIDDLESBROUGH I06 New 
port Rd. 

(Half -day Wednesday) Tel: 47096 

SHEFFIELD 13 Exchange Street 
Castle Market Bldgs. 

Tel:20716 (Half -day Thursday) 

TOP SHROUDED DROP THROUGH 
260- 0-250v 70mA. 6.3v. 2a, 0-5-6.3v. 2a 17/9 
350.0 -350v 80mA, 6.3v. 2e, 05 -6.3v. 2e 2119 
250- 0 -250v 100mA. 6.3v. 2a. 6.3v. la .. 21/9 
250- 0-250v 100mA, 8.3v. 3.5a. C.T. 19/9 
3Ó0- 0 -300v 

100mA, 
6 3v. 44e, 60.3. la, for 

28/9 

35500- Ó5,50v 10000mA, 
6.3v. 

Amplifier 
4a, 0-5-6.3v. 

-66.3a 28/9 

FULLY lSHROUDED0-5-6.3v. PRIGHT 
250.0 -250v. 6p0emA. 6.3v. 2e. 05.6.8v. 2a 

250 00.250vt100mÁx8.3v. 4a 05 6.3v. 3, 
2299/9 

300 -0-300v. 100mA. 8.3v. 4a, 5v. 3a, .. 2919 

30-0 -350 
M100mA, 

6.3v. i4ae 05-6 3V. 3a 2919 
350- 0 -350v. 150mA, 6.3v. 4a. 0-5-6.3v. 3a 38/9 

FILAMENT TRANSFORMERS 
200-250v. 50 c/s primaries 6.3v. 1.5a. 5/9; 6.3v. 
2e, 7/8; 12v. la, 7/11; 6.3v. 3a. 8 /11: 6.3v. 6a. 
17/8: 12v. 1.5a, twice 17/6. 

R 5 C BATTERY CHARGER 
for A.C. Mains 

.: ASSEMBLED 
f.:.: ,: :;:, 4amps6 /12v. 

t 
xX 

Fitted Am- 
meter and 
v a r i a b l e 

:$:.:::.:.::. 

charge rate 
ó 4:ç+ fY ,'::; j. Also selector 

` ' plug for 6v. 
or 1.2v. charging. Louvred steel case with 
stoved grey hammer finish. Fused and 
ready for use with mains and out- ' 
put leads and battery clips. 59 9 
Carr. 4/6. Terms: Deposit 121- and 5 mon- 
thly payments of 121- (Total 23.12.0). 

and KITS 
200 /250Y., SOc,s. 

HEAVY DUTY 
CHARGER KIT 
6/12 v. 8 amps., 
variable output. 
Mains transfor 
mer o 200 230 25ov. 

enium BriRectifer, 
Ammeter, Vari- 
able Charge Rate 
Selector panels. 
P 1 u g e , F u e es 
Fuse -holder and 
circuit, 59/9. 
Carriage 4/6. 

SELENIUM RECTIFIERS 
F.W. (BRIDGED) TYPES 
ß/12v. la. 3(11 8/12v. ea 15 /3 
ó/15v. 2e. 6/1 ó/12v. 10a. 26/9 
8 /12v. 3e. 996/12v. 15a. 35/9 
8/12v. 4e. 12/3 

COMPLETE POWER PACK 
KIT 

Consisting of Mains Trans., 
Metal Rectifier, Double elec- 
trolytic smoothing choke 
chassis and circuit. 
For 200.250 v. A.C. In /II 
malns.Output250v., I 7 
60mA, 8.3v., 2a. 

ARMSTRONG TRUVOX LEAK 
QUAD, ROGERS, LINEAR, W.B. 
FANE: WHARFEDALE, GOODMAN 
GARRARD. GOLDRING, GRAMPIAN, 
LUSTRAPHONE SHURE, RESLO 
All items Cash or Terms. 
Vast Range of components, etc. 

SCOOP PURCHASE OF HIGH QUALITY 
RECORD CHANGERS 

Brand new Garrard 3000 LM. 
Very latest model. Normal 1 GNS. 
Retail price approx. 212.15.0. 
Heavy Turntable and light- Carr. 5/6 
weight pick -up arm. High fidelity Stereo/ 
Mono cartridge. Fully guaranteed. 

R.S.C. 4/5 WATT AS HIGH -GAIN AMPLIFIER 
A highly-sensitive 4 -valve quality amplifier for the home, 
small club, etc. Only 50 millivolts Input is required for 
full output no that it is suitable for use with the latest 

- ! High-fidelity Pick -up heads in addition to all other types 
q 

of 
nd Treble Controls are are provided"mikes". hese give full Imag- 

`t a.. playing record equalisation. Hum level is negligible being 
71 dB down 15 dB of Negative feedback is used. R.T. of 
300v. 25 mA and L.T. of 6.3v. Lba, Is available for the supply ' - ": of a Radio Feeder Unit or Tape -Deck pre -amplifier. For " ' A.C. mains 200- 230 -230v. 50 e/s. Output for 2-3 ohms speaker. 

Chassis Is not alive. Kit is complete in every detail with fully punched Gold Hammer 
chassis, pefr s21 5gra a u I E 2P 

lu 24.15 0, orasse b edrady oue /- extra, plus 3/6 deposit X2 and 
monthly uavments of 22/6 (Total £B.IS.0) for assembled unit. 

1 JASONFMTI 
V.H.F.IF.M. Radio Tuner 
design. Total cost of 

parts including valves, tuning £a6 
dial, escutcheon, etc. yV196 
SUPERHET FEEDER UNIT. Design of 
e high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V./C. Controls are Tuning. 
W /Ch. and Vol. Only 250v. 15mA H.T. and 
L.T. of 6.3v. 1 amp. required from amplifier 
Size approx. 9 x 6 x 71n. high. Simple align- 

dgms is Point-to-Point iara nuct o s and ricedparts 
list with illustrations, 2/8. Total building 
costs 25.5.0. S.A.E. for leaflet. 

TRANSISTOR SALE Millard O071 2111 
O045 3/11,00044 3/11,0072 2/11,0081 2/1i 
00171 

C1o1A 3/9. ostagge Bd. for 
3/9, 

p to 3 transis- 
tors. 

R.S.C. GRAM. AMPLIFIER KIT. 3 watts 
output. Negative feedback. Controls Vol., 
Tone and Switch. Mains operation 200-250v. 

supplied. 1 ed.lyOnlyy1390 
chassis. /9 írcult, etc., 

R.S.C. WATT GRAM. AMPLIFIER 
omplete set of Darts to 

AMPLIFIER 
a good 

quality compact unit suitable for use with 
any record playing unit. Mains isolated 

(AAA MINIAT8. E 2-3 WATT GRA11 
AMPLIFIER. F'or 

chassis 
rls.ep ut ut for 

and 
2 -3oble 59 9 speaker. For 2 0 -250v. A.C. / EX GOVT. SELENIUM f f 

RECTIFIERS I2v IS AMP ' MIa6 
(BRIDGE) F.W. ONLY V YV 

use with any single 
or auto-change unit. Output for 2/3 ohm 
speaker. For 200250v. A.C. mains. Size 
111 x 21 x 2fin. Controls: 
Vol. and Tone with Switch. Only 596 R.S.C. BABY ALARM or INTER -COMM 

diagrams, 
Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-6 H, 50 ohms. Parmeko 8/9; 
150mA, IOH, 50 ohms 9/9; 120mA, 12 H. 100 
ohms. 8 /9; 100mA, 10 H. 100 ohms, 8/9; 60 
mA, 5-10 !f, 2.50 ohms, 2/11. 

'COMMUNICATION RECEIVERS 
66113,1 LUXE. y .;,. , 

n X. ! 
2Z0/240V. 50/60 '1 

c.p.s. A C 
mains opera- .+s _., 
Lion. Fre 

KIT. Complete set of parts with 
etc. Housed In two polished walnut finished 
cabinets of pleasing design. High sensitiv- 
ity. For 200 -250v. A.C. mains. Fully Isolated. 
Controllable at both units. An intercom.. 
of this class would normally cost £20 -230. 
Only 89/8, carr. 5/- ready for use. 8 ens. TANNOY RE- ENTRANT LOUD- 

SPEAKERS. For outdoor or 25/9 Factory use, 8 ohms. 8 watts. Only 
.; 

quencles coy- ., 
ered1600Kc /s '( 
to 30 Mc/s 

R.S.C. BA'fTFlty TO MAINS CONVER- 
SION SION UNITS. Type GOV., 2V ACCUMULATORS, 

18 A.H. Size 7 x 4 x 213,. Brand nec, 
4/9 each. Three for 12/8, cary. 5I -. 

continuous. Incorporates 513,. speaker. 
Slide rule tuning dial 'S' meter. Internal 
ferrite aerial for medium wave. Telescopic 
whip aerial 5813,. 10 section for short waves. 
Fitted sockets for optional outdoor aerial. 
Headphones, external speaker socket. Other 
features are electrical bands read tuning. p 
Noise limiter. A.V.C., B.F.O., stand 

Hand- switch. Size approx. 
metal 

t 51 x 
cabinet. 

Hand- 

new with full 
finished meta] cabinet. Brand 

new with full instructions manual. Usual 
guarantee 9 Gns. Carr. & pkg. 10/ -. 

`,,, HMI. An all -dry 
battery ellmina- 

tor. Size Sf x 
- . - -' ', 4ix21n. approx. ) Completely re- 

places batteries 
; =r supply 1.4v and : C `, a where A.C. 

-.__ mains 
avail- 50 c/s talle 

able. Suitable For all battery portable 
receivers requiring 1.4v. and 90v. Complete 
kit with diagram 39/9 or ready for use 48 /9 

1 -F1 IO WATT AMPLIFIER 
Brand New Complete ß7 19.6 Carr. 

Units . 5/6 
Manufacturer's discontinued Model. Push- 
Dull output. 

separately 
high efficiency Inp valves. 

Dual aeDagram. controlled Inputs 
Treble 

Controls. High Sensitivity. 
Output 

for 
or 

Controls. High Sená tivfty. OutDUt for3or 
15 ohm speaker. Guaranteed tested and in 
perfect working order. 
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R.S.C. G100100 Watt AMPLIFIER 
TERRIFIC POWER OUTPUT FOR ALL PURPOSES 

For ELECTRONIC ORGAN, LEAD, RHYTHM and BASS GUITAR and any 
other musical instrument. FOR VOCALIST, Gram, RADIO and Tape etc. 
* Incorporating SIX 12in. PLUS 'IVil i ::.in. HEAVY DUTY LOUDSPEAKERS. 

Total Rating, 140 watts. 
* Housed in 4 substantial Wood Cabinets of pleasing design and covered in 

contrasting shade, of Rexine and Vynair with gold trimmings. 
* 4 Jack Inputs in TWO CHANNELS with 9 Independent Volume Controls. 
* Separate Lass and Treble Controls on each channel. 
* For .standard 2041-250y. A.C. mains operation. 

Fantastic I Carr. 31U- Or Deposit £11.7.6 
Value and 52 weekly 

at only 2 Gns. payments of 35/- (Total 97' (hiel. 

99 

411412.....231.. 

R.S.C. BASS -REGENT 50 WATT AMPLIFIER 
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL -PURPOSE UNIT 
For lead, rhythm, boss guitar and all other musical instruments 
For vocalists, gram, radio, tape and general public address 

* UNUSUALLY POWERFUL LOUDSPEAKER 
COMBINATION consisting of a FANE HIGH 
FLUA 15ín.:10 watt unit PLUS A FANE 12in. 20 
watt unit with extended frequency response. 

* 9 Jack Socket inputs and two independent Vol. 
Controls for simultaneous use 01 up to 4 pick -ups 
or 'mikes'. 
* Separate cabinets fully ccoyvered in contrast- 

ing tones of Rexine /Vyn5ir with gold trim - 
ming, for speakers and amplifiers. 

* Separate Bass and Treble Controls giving 
'boost' and 'cut'. 

Send S.A.E. for leaflet. Or call at one of our 
many branches and compare the Bass- Regent 
with units at more than three times the cost. 

47 
INTEREST CHARGES REFUNDED 

Carr. 
L/- 
4 : NS. 

Or deposit £5.11.0. 
and 12 monthly 
payments 1(t £4. 

I ofal :.1 /:n.:. 

ON H.P. ACCOUNTS 
SETTLED IN 6 MONTHS 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL CABINETS 
l'1 l'f: 111.1 
Two 'l'une Rexine/ 
V ynair covered. Suit- 
able for Bass Guitar. 
Speaker Unit I5in., 
High Flux, 15 ohms, 
30 watts. Cabinet size 
approx. 24 x 21 x 131 n. 

Only 192 Gns. 
Or Deposit 51 /'l and flow l:l% paç (11,1(1., 
,11 44/5. total 21'en.1. 

R.S.C. BASS 20 AMPLIFIER 
suitable for BASS GUITAR 

A highly efficient unit incorporating mas- 
sive 15in. high flux loudspeaker specially 
constructed to withstand heaviest load con- 
ditions. Rating 25 watts. Individual bass and 
treble controls give ample "Boost" and 
"Cut ". Two jack socket inputs separately 
controlled. Cabinet is of substantial con- struction and attractively finished in two contrasting tones of Rexine and Vynair. 
Site approx. 24 x 21 s lain. Carr. 17/6. 
Send E 

leaflet Gns 53.4.6. & 
deposit 

2 
monthly payments of 51/6. (Total 321 Kn.,. 

R.S.C. COLUMN SPEAKERS 
Covered in two -tone Rexine/ 
Vynair. Ideal for vocalists and 
Public Address. Normally sup- 
plied l'or 15 ohm matching but 
can be supplied for 100v. line 
for 35/- extra. 
Type ('58, 15 -20 watts. Fitted 
five Bin. high flux speakers. 
Overall size approx. 42 x 10 x 5in. 
122 Gns. loarr. 

Or deposit of 29/- and 9 monthly 
payments 29/- (Total £14.10.0). 
Type ('412. 40 watts. Fitted 
four 12in. 12.000 line 10 watt 
speakers. Overall size 52 x 14 x 
81n. approx. I 

Carr. 15f- 19T Gns. 
Or deposit of 31 /s and 9 monthly 
payments of 11 /5''Total U gns. 

R.S.C. BASS -MAJOR 30 WATT 
MULTI- PURPOSE HIGH FIDELITY HIGH OUTPUT 
AMPLIFIER for VOCAL & INSTRUMENTAL GROUPS 
Eminently suitable for lead, rythm, bass guitar 

and all other musical instruments 
* Incorporating two 12in. 25 watt Heavy Duty. High Flux Fane Loudspeakers, one with dual cone t'or high frequencies. * Robust wood cabinet with exceptionally attractive covering of Rexine /Vynair with gold trimmings. 
* Four Jack Socket Inputs and two independent Volume Controls for simultaneous connection of up to four Pick -ups 

or "Mikes ". 
* Separate Bass and Treble Controls. 

SUPERIOR TO UNITS AT TWICE THE COST. Send S.A.E. for leaflet or call for demonstration at any branch. 
Carr. 17/6 R.S.C. G15 15 WATT AMPLIFIER 1 Perms: Deposit 54.3.0 for Lead or Rh and 12 monthly pay- ythm Guitar, 'Mike', Gram or Radio 

2 Gns. menu of £3.8.4, High -fidelity push -pull output. Separate bass 
i'l'oh.l 13 Gn..l. and treble "Cut" and "Boost" controls. Twin 

30 WATT HIGH QUALITY AMPLIFIER FOR LEAD RHYTHM 

and for Vocal or Instrumental Groups 
A Four Input, two volume control Hf -Ft unit with 
separate Bass and Treble "Cut" and 'Boost" controls. 
Designed for vocal or instrumental groups. For Bass. 
I.ead or Rhythm Guitar. Six Milliard or Brimar latest 
type valves, Housed in strong Rcxine covered cabinet 
with twin chrome carrying handles. Attractive black 
arid gold Perspex fascia plate. For 200 -250v. A.C. mains. Input for 3 or 15 ohm speakers. Send S.A.E. for 
leaflet. 

('NS. 
16!, Carr. 

12/6 

or Deposit 2 Gns, and 9 
monthly payments sI 38/6 ,Total 18i (Ins i. 

< eparately controlled in- 
puf so that two instru- 
ments or "mike" and 
pickups can be used at 
the same time. Loud- 
speaker is a heavy duty 
flux 12in. 20 watt model 
with cast chassis. Cabi- 
net is covered in contras- 
ting shades of Rexine/ 
Vynair. Size approx. 18 x 
18 x Bin. 

19 Gns. Carr. 
Only l0 /- 
Send S.A.E. [or leaflet. 
Or DEPOSIT 2 4: n.. and 12 monthly payments of 
33/3 (Total 21 4:11s). 

LINEAR TREMOLO;PREAMP UNIT 
Designed for introducing the Tremolo effect 
to any amplifier which is fitted with a res- 
«rve power supply point for smoothed H.T. 
and 6.3v. A.C. L.T. The unit plugs into 
Power supply point and any input socket or 
amplifier. Controls are Speed (frequency 
..i interruptions). Depth (for Heavy or light 
effect). Volume and Switch. Three sockets 
are for two inputs and 
foot Switch. ONLY 4 Gns. 

R.S.C. GS AMPLIFIER 
for Guitar, 'Mike', Gram or Radio 

3 watt high quality output. Incorporating 
high flux 12in. 10 watt 12,000 line loudspkr. 
Sensitivity 30 m.v. High impedance jack 
input. Handsome strongly made cabinet 
(size 14 x 14 x 7in. approx.) finished in com- 
plementary shades of Rexine /Tygan. 200 - 
250v. A.C. mains. Suitable for Lead or 
Rhythm Guitar ln home or small club, etc. 
£9.19.6 Or DEPOSIT 22/3 and 9 monthly 
payments of 2213 (Total 511.2.6) Carr. 7/6. 

TRANSISTORISED SOUND MIXER 
Enables mixing of up to 4 inputs, i.e., mtg.. 
tape. gram., tuner. etc.. into single output. 

Compact and 
completely self - 
contained. uses 
standard 9 volt 
battery. Four 
standard lack 
inputs. 
PRICE I 
Post 3/6. 49 8 
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R.S.C. STEREO 20 /HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATTS ULTRA LINEAR PUSH -PULL OUTPUT ON EACH CHANNEL 

FREQUENCY RESPONSE ± 2dB. 30. 20,000 
p.s. 

HUM LEVEL down. 
SENSITI VITY: 1T millivolts maximum. 
HARMONIC DISTORTION (each channel) eU 0.2 ^g. 
For operation on 200 (50v. A.C. Main.. 

SUITABLE for "NIKE ", DRAM., RADIO OR TAPE. INTENDED FOR THE 
HOSE OR STUDIO BUT SUITABLE FOR LARGE HALLS Olt CLUBS 

Features include: 
* Four- poaition tone and compensation 

Input Selector switch. 
* Stereo/Mono switch so that peak monaural 

output of 28 watts can be obtained. * Separate Hass "Lilt" and "Cut" gad treble 
"Lift" and "Cut" controls. * Neon ranel indicator. * Handsome Perspex lrootplate 

Pend S.A.E. for 'are. 10)- 
illustrated leaflet. 13 Gns. 

Based on a semen Mallard design and raw. 
loylne valves ECC83, ECY'83, ECLS6, NULSs 
ECL86, RULS6, EZ81. Output transformers 
are high quality sectionally wound to require') 
speciflcation. Output matohtnge for 3 t.m 
15 ohm speakers on each channel. 

Complete set of parts with point to point 
wiring diagrams and instrnrtiona, or Factor) 
assembled. tested and supplied with our usual 
12 muret ho' guarantee for 18 gne, or DEPOSIT 
P gnu. and Mne monthly payments of 416 
Total t8''.15.6.1 

AUDIOTRINE HI -FI TAPE RECORDER KIT 25i 7 

g. 

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 
Incorporating the latest Collaro Studio Tape Transcriptor. The Audlotrine High Quality Tape Amplifier 
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a 
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in two cont.' ast- 
ing shades of Rexine and Vynair. Size 144 x 15 x B ;1n. high and circuit. Total cost if purchased individually 
approximately 840. Performance equal to units in the 460 -180 class. S.A.E. for leaflets. TERMS. Deposit 
`3 and 12 monthly payments of 44/- (Total E2 (iiuv 

R.S.C. A10 30 WATT 
AMPLIFIER 

ULTRA 
LL EAIt 

f HIGH 

807. G4 . Separate Bass and Treble Con -a 
troll 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 

HALLS 
SCHOOLS. 

O0LIT- 
DOOR FUNCTIONS. etc. For use with 
Electronic ORGAN; RAMS, LEAD OR 
RHYTHM GUITAR. STRING BASS, 
etc. For standard or long -playing records. 
OUTPUT SOCKET PROVIDES L.T. 
and H.T. for 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. 200 -250 
v. 50 c /s. A.C. Mains output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

to-point 
chassis and grams 

11 GnS. cti wiring dlupplies 
and built 

with 
Supplied 

out- Carr. 10 /- factory built with Emo 
months' put valves and 12 months' 

guarantee. for 14 GDS. If required perfora- 
ted cover with carrying handles can be sup - 
plied for 19/9. Send S.A.E. for leaflet, also 
speaker. 
TERMS: 

yments 
DEPOSIT 

8. Total 18 Rna), 
monthly 

C 
." FIDELITY 

t ? 

f 

'C)^' ".u- w---rv 

._ -. -- 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control St Stages. Certified expert- 
figures compare equally with most aspen- 
sive amplifiers available. Hum level 70 
dB down. Frequency response -3 dB. 
30- 20,000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
1s used with 807 output valves. All corn - 

valves Leare used 
chosen 

F86 
for reliability. 

807, 

INTEREST CHARGES REFUNDED on H.P. 
nts 

and 
in 

CREDIT 
months 

LLNEAR TAPE PRE -AMPLIFIER. Type LP /I, Ew'itthed Equalisation, Positions 
for Recording at inn., 31in., 711n. per sec.. and Pla)baek, EMS4 Recording Level 
Indicator. Designed primarily as the link between n ('oilaro Tape Trnnserlptor and 
a HI -FI amplifier, suitable aimoss any Tape Deck Only SI rns..`.A.í. for leaflet. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH-PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 

Two input sockets with associated controls .E ,."°` 
allow mixing of "mike" and gram.. as in A10 
High sensitivity. Includes 5 valves, ECC83. ` I, 
ECC83. EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer special- _, 
ly designed for Ultra Linear operation and s Na reliable small condensers 

CONTROLS 
of current 

FOR 
AND 

INDIVIDUAL CONTROCS FOR 
m 

£; ,. i 
BASS AND TREBLE "Lift" and "Cut ". Fre- >. 

quency response ±3 dB 30- 20,000 c /s. Six 
negative feedback loops. Hum level 60 dB 
down. ONLY 23 millivolts input required for FULL OUTPUT. Suitable for use with all 
makes and types of pick -ups and microphones. Comparable with th very best designs 
for STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS 
such as STRING BASS. LEAD OR RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300v. 30mA, and 6.3v. 1.5a, For supply of a RADIO 
FEEDER UNIT. Size approx. 12 x 9 x 71n. For A.C. mains 200 -250v. 50 c.p.s. Output for 3 
and 15 ohms speaker. Kit is complete to last nut. Chassis Is fully punched. Full instruc- 
tions and point -to -point wiring diagrams supplied. Only 8 Carr. 
(Or factory built 511- extra). n$. 10 /- 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 25/- and 9 monthly payments of 25/- (Total 
112.10.01. Send S.A.F. for Illustrated leaflet detailing Cabinets, Speakers, Mikes. etc. 

R.S.C. STEREO/TEN' HIGH QUALITY AMPLIFIER 
A Complete set of parts for the construction of a stereo- 

(( phonic amplifier giving 5 watts high quality output on 
t- - each channel (total 10 watts). Sensitivity Is 50 milli- Itss 

volts. Suitable for all crystal stereo heads. Ganged 
'( 3' - 

and 
and 

Provision 
Control give equal 

use 
for "lift" 

,and cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83. 

f, oo r^, , .. ECC83, ELM, EL84, EZ81. Outputs for 2-3 ohm speakers. 
, L 

. 
Point -to -Point wiring diagrams and in- 8 Gn$. 

- ntructlons supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10 /- 

Or supplied factory assembled with 12 months' guarantee for 111.7.81 
: LtlINar4 ii Lus. awcr. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 

I2in. 10 WATT HIGH QUALITY LOUDSPEAKER 
In walnut veneered 
cabinet. Gauss 12,0(14; 
mines. Speech coil 
ohms or Is ohm.. 
Only 
Carr. nrr. 5/- 
Terms: Deposit 1313 
and 9 monthly pay- 
ments of 11 /3. (Total 

85.12.81. 12in. 20 w'ATT Ill -FI LOUD. 
SPEAKERS IN CABINETS. Size 18 
18 x loin. Finish as above. Only 47.10.0. 
Terms: Deposit 17 /9 and 9 monthly pu 
meats of 17/9 (Total 4p.37.0'1. Carr. 2i,. 

W.B. "STENTORIAN" HIGH FIDELITY P.M. 
SPEAKERS HFlol9. 10 watts rating. Where a 
really good quality speaker at a low price N re- 
quired, we highly recommend this unit with an 
amazing performance. 24.12.0. Please state 
whether 3 ohm or 15 ohm required. 

R.S.C. ¡UNIOR BASS REFLEX CABINET. Design' 
ed for above speaker, but suitable for any good 
quality Sin. or 10In. speaker. Acoustically lined and 
ported. Polished walnut veneer finish. Size les12x 
10in. Strongly made. Handsome appearance. Fu- 
slues .uperb reproduction for only 28.19.8. 

B.B.C. STANDARD BASS REFLEX CABINET. Fu! 
loudspeakers, acoustically lined and ported. 

Size 20 o 14 x 131n. Bean. 
tifw walnut veneer fin- 
ish. Recommended for 
rise with Audiotrine 
Speaker System. 55.19.8. 
AUDIOTRONE CORNER 
CONSOLE CABINETS. 
Strongly made. Beautiful 
polished walnut veneered 
finish. Pleasing design. 
JUNIOR MODEL. For 
up to Sin. speaker. 
Approx. WaIl:8ln. 49/9 
STANDARD MODEL. To 
take up to Bila. speaker. 
Slue 27 x 18 x 181n. 
24.11.9 
SENIOR MODEL. To take up tr. n2ire. speaker ami 
with Tweeter tort-out. Size approx. 30 x 30 x loin. 
(Recommended for use with Audiotrine apelike! 
rotem). 7 gus. or terms. 

AUDIOTRI \E Hl -Fl SPEAKER Pl'S. 
TEN'S. Consisting of matched 12ín. 12,(Ou 
line. 15 ohm high quality speaker; cross- 
over unit tcon- sisting of 
choke, conden- 
ser. etc.) and 
Tweeter. The 
smooth res- 
ponse and ex- 
tended fre- 
quency range 
ensure surpris- 
ingly realistic 
reproduction. 
Standard 10 
watt rating. 
14.1 Carr. `* 
5f -. Or Senior 
20 watt, 18.19.8. Carr. 7 /s. 
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HERE COMES THE BIG BREAKTHROUGH 

IN EDUCATIONAL_ELECTRONICS . 

YOUR KEY TO THE FASCINATING 

WORLD OF ELECTRONICS 

All circuits are designed around top 
quality components, not near equivalents. 
Full size printed circuits with every com- 
ponent position marked. Makes construc- 
tion extraordinarily simple. No fiddling with 
microscopic connections -no inspired 
guesswork called for. A lavish instruction 
manual not only tells you how to construct 
your BasiKit but also advises you on its use 
and explains exactly how your Basikit works. 

ORDER YOUR BA5IIHIT ON THIS COUPON: 

TO: BASIKITS DIVISION, K.L.B. ELECTRIC LTD. 335 WHITEHORSE RD, CROYDON 
Please supply BK1 Radio 59/- 

BK2 Audio amplifier (a2 57/6 
BK3 Power unit [i 42/6 
Illustrated leaflet on BasiKits (enclose stamped addressed envelope) 

From: NAME 
ADDRESS P.O. 

CHEQUE P 

AND THIS IS BfSIKIT No. 1 

A brilliantly devised radio kit that can be 
put together with ease. 

VOLUME CONTROL 

* PRECISE TUNING 

PULLS IN A HOST OF STATIONS 

* MORE THAN TWENTY FULL SIZE 

HIGH QUALITY COMPONENTS 

59/- complete for your biggest and best ever 
opportunity to learn as you build! 
ALSO AVAILABLE: The BasiKit mains batteryPower 
Unit which powers all BasiKits.Yoursfor42 /6. 
The BasiKit Amplifier that brings real full - 
voiced power to your BasiKit No. 1 Radio. 
57/S complete. 

Watch out for more BasiKits. 
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Comprising chaseie 89 e 24 x 
lin. Double wound mains 
transformer, output trans- 
former, volume and tone 
controls. resistors, condensers 
etc. Valves 6V6, ECC81 and 
meal rectifier. Circuit 1/6 

3 free with kit. 29/8 plus 3/- 
P. & P. 

12 

14 

1. 6 VALVE 15 WATT PUSH -PULL AMPLIFIER, 15 z 7 z 14in. A.O. 
Mains 200 -250 volte. 4 inputs with controls for same and bue and 
treble lift controls. Tapped for 3 and 15 ohm speakers. Extra H.T. 
and L.T. for N.M. Tuner supplies etc. Built and tested. 7 6u. P. & P. 
12/6. 

2. CYLDON A.M. F.M. PERMEABILITY TUNERS FOR ALL TRANSISTOR 
OPERATION. Size 29 z 2ilo. approx. By famous manufacturer. A.M. 
l.F. 470 Kc /e. F.M.-1.F. 10.7 Mc /s. A.M. coverage from 1820 Ec /s -526 
Kc /e. F.M. coverage 108 Mc /e. -88 Mc /e. Circuit diagram. 2/6. FREE 
with Tuner, let, 2nd and 3rd A.M. I.F.',, 1st, 2nd, 9rd and 4th F.M. 
1.F.'e V.H.F. Oso. choke, A.M. I.F. trap. All the above are the R.F. 
end of an A.M. /F.M. receiver car radio etc. The above items, 1&10.0. 

8. AMPLIFIER KIT. 3 to 4 watt Amplifier Hit. 

4. TRANSISTOR INVERTOR. 50 v. D. O. Input. Output 240 v. A.C. 40 
watts incorporating transformers, choke, condenser and 2 OET67$. 
In solid 16 gauge aluminium cue, etas 15 e 6 z 241n. by famous manu- 
facturer, 1916, pion 6/- P. & P. 

6. FLUORESCENT LIGHT FITTING. Tuts 40 watt 200/260 v. lita tubes 
8919. P. & P. 6 /.. 

S. SIGNAL GENERATORS: Cash 27.5.0. & P. P. 6/6. Coverage 100 Ec /a 
to 100 Mc /a on fundamentals and 100 Mc /a to '200 Mc /s on harmonics. 
Case 10 x 64 x 6310. Three miniature valves and Meal Rectifier. 
A.C. malos 200/250e. Internal modulation of 400 c.ps. to a depth of 
30 per cent. Modulated or unmodulated R.F. output continuously 
variable 100 multivolte, O.W. and mod. switch, variable A.F. output. 
Magic eye as output Indicator. Accuracy 2 per cent. 

7. A.C. MAINS MOTOR. Can be used for variety of purposes, silent 
running, satisfactory in every way. 230/250v. A.C., 9/6. P. & P. 2/ - 

8. POCKET MULTI -METER. glee 34 n 24 e ltio. Meter size 29 z lMln. 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volta 
0.15, 0 -150, 0- 1,000. D.C. current 0.150 mA. Resistance 0.100KO. 
Complete with teat prods, battery and full instructions, 39 /S. P. & P.2/8. 
FREE GIFT for limited period only. SO watt Electric Soldering Iron 
value 16/- tu every purchaser of the Pocket Multi- Meter. 

9. CHANNE¡, TUNER I.F. 18.19 Mc /s. Continuously tunable from 174- 
218 Mc /a. Valves required -POPS° and PCC84 On aeries). Cover 
BBC and ITA rangea. Alen Police, Fire and Taxi., etc. Brand new 
by famous maker. 10/-- P. is P. 3/ -. 

10. POWER SUPPLY KIT ln metal cue, size 39 z 24 z tin. Incorporating 
main. transformer, rectifier and condensers. 230/250 A.C. mains. 
Output: 9v. looms. 10/6 plu 2/8 P. & P. 

ll. B.S.E. MOSARCH UÁ14 WITH FULL FI HEAD, 4- speed, plays 10 
recorde, 1210., 10in., or 710. at 18, 33, 45 or 78 r.p.m. Intermixes 
710., loin. and 12in. record. of the same speed. Has manual play 
position: colour brown. Dimensions: 12j z 10510. Space required 
above bueboard 4910., belon baseboard 291n. Fitted with Full FI 
ttuoover crystal head. 26.19.6. P. & P. 6 /8. 

12. 50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 x 2liu., 85/ -, plus 1/6 P. e P. 

19. 8 -WATT 5 -VALVE PUSH -PULL AMPLIFIER & METAL RECTIFIER. 
Size: 9 x 6 x lain. A.C. Mains, 200- -750v. 0 valves. For use with Std. 
or L.Y. records, musical instruments. all makes of pick -ups and mikes. 
Output 8 watts at 5 per cent total distortion. Separate bus and treble 
lift controls. Two inputs. with controls, for gram. and mike. Output 
transformer tapped for 3 and 15 ohms speech coils. Built and tested. 
28.19.6, P. & P. 7/-. 

14. 40W. FLUORESCENT LIGHT KIT Incorporating OEC Choke size 
85 x if x 19in.. 2 bi -pin holden. starter and starter bolder, 11/6. 
P. & P. 3/6. 
Similar to above: SOW Fluorescent Light Ell Incorporating GEC choke 
size 119 x If x Ilia. 2 bl -plu bolder., starter and starter holder 17/6. 
P. & P. 4/6. 

16. FIRST QUALITY PVC TAPE. 
5f in. Std. 850 ft. ,. 9/- 51n. D.P. 850 ft. 

each 

10/6 
7 In. Std. 1200 ft. .. 11 /6 3 in. T.P. 600 ft. 6/- 
3 in. L.P. 240 ft. 4/- 5 in. T.P. 1800 ft. 20 /6 
51 in. L.P. 1200 ft. 11/6 61 lo. T.P. 2400 ft. 27/8 
7 in. L.P. 1800 ft. 18/6 7 In. T.P. 3600 ft. 

& 1 4 Post 
37/6 

P. P. on /6, or more Free. 

18. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls In metal 
size 10 x 0 s tiin. Incorporating two Ft'l3 valves, mains trana- for, metal rectifier, choke, indicator, lamp. crystal and numerous 

components. Modulated and u modulated output socket. Originally 
used for I.T.V. frequencies. Brand new. 80/8, plus tit- P. & P.. A.C. 
mains 200.250 volts. 

SILICON RECTIFIERS. 250e P.1A. 750 to A. 5tz for 718 uose paid 

RADI) & T.V. COMPONENTS (ACTON) LTD. 

21 b High Street, Acton, London, W.3. 
All enquiries S.A.E. Goods not despatched outside U.K. 

Shop hours 9 a.m. -6 p.m. Early closing Wednesday 
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FROM R. p, T. V. LTk 

COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features 

4in. SPEAKER * 7- transistor superhet. Output 350mW. * Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 12= x BZ x 3-'zin. 

x 28in. in 

NLY 

d 

* Horizontal tuning scale, size I If 
with black lettering. * All stations clearly marked. O * Ferrite -rod internal aerial. * I.F. 470 Kc /s. * Operated from PP9 battery. * Full comprehensive instructions an 
point -to -point wiring diagrams. * Printed circuit board, back printed 
with all component values. * Fully tunable over medium and long 
waveband. * Car aerial socket. * Full after -sale service. 

Plus 516 P. & P. Parts 
list & circuit diagram 
216. FREE with parts. 

SPECIAL OFFER -POWER SUPPLY KIT to purchasers 
of "Elegant Seven" parts, incorporating mains trans- 
former etc. A.C. mains 200 -250v. Output 9v, 50mA, 
716. 

Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 

RADIO & TV COMPONENTS (ACTON) LTD 21C High St., Acton, London W3 
Open 9 a.m.- 6 p.m. including Sots. Early closing Wed. 

Now Ready! RADIO & TV SERVICING 1965 Volume 
el111111III IIIIIIIIIIIIIIIIIIIIIIIIIIII! 

NEARLY 

600 PAGES Circuits and Data for over 480 Models 
TV & RADIO __ 

CAR RADIO 

RADIOGRAMS = 
RECORD 

REPRODUCERS 

TAPE _ E 
RECORDERS = 

illlllllllllllllllllllllllllllllllll0 

Specially produced to help you do repair jobs more 
efficiently. Keeps you up -to -date with developments. 
latest servicing aids. If you have previous 
volumes in Newnes RADIO & TV SERVICING 
library be sure to add this 1965 volume and be 

ready to tackle models 1964 -5. One repair 
job more than repays the cost. You'll see! 

POST COUPON TODAY ! * ALL THESE MAKES 
Alba, Baird, Bush, Cossor, Dansette, 
Decca, Defiant, Dynatron, E.A.R., E.M.I., 
Ekco, Elizabethan, Ever Ready, Ferguson, 
Ferranti, Fidelity, G.E.C., Grundig, 
H.M.V., Hitachi, Invicta, Kolster- Brandes, 
McMichael, Magnavox, Marconi phone, 
Masteradio, Mbtorola, Murphy, Pam, 
Perdio, Peto Scott, Philips, Playcraft, 
Portadyne, Pye, Radiomobile, Regentone, 
Revelation, R.G.D., Roberts' Radio, 
Sharp, Sinclair, Sobell, Sound, Stella, 
Stereosound, Teletron, Ultra, Zenith. 

PLUS LATEST DEVELOPMENTS, etc. 

quickly -more 
Shows you the 

Easy No- Interest Terms if kept after Free Trial 
I o: 
George Newnes, Ltd., 

15 -17 Long Acre, 
London. W.C.2. 

Plcasc .end Newnes 
Radio A "IV Sers icing 
(Volume for 11651 s' lh- 
out ohqut¡MI lo lin s. 
I( you accept this appli- 
cation I will post only 
IU - deposit n duns after 
receipt of hook, then 
UI- monthly for 7 

months, paying SUI- in 
all-- or return the book. 
Cash in S dass SU -. 

(R)48 1249 

If under 21 your father 

Full Narne 

must fill up coupon. 

(BLOCK Lr ITERS) 

Address 

(Mr., Mrs., Miss) 

Occupation 

Signature 
(Mr., Mrs., Miss) 

Tick C where applicable 
The address on left is- 

My Property 

Rented unfurnished 

Parents' Nome 

Furnished Room. 

Temporary Address j_I 
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THE PRACTICAL WAY 
TO LEARN ELECTRONICS 

UGYSTROM 

June, 1965 

IIIIIIIIIIIII1IIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL 
JJJJJJl HIGHEST QUALITY KITS 

USING BRITISH COMPONENTS 

World- Famous kit -sets anyone can build 
The clearly written instruction manuals, issued with each kit, show you how. 

You will be proud of the professional appearance & performance of your model. 

A KIT FOR EVERY INTEREST ... FOR HOME, WORKSHOP, SERVICE DEPARTMENTS 

TEST INSTRUMENTS 
Sin. OSCILLOSCOPE Model I0 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing. F.M. alignment, etc. T1B 
covers 10 c/s -500 kc /s in 5 ranges. 
441.10.0 Assembled £32.12.6 Kit 

PORTABLE 'SCOPE Model OS -I. A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case 71 x 41 x 12 }in. long. 
Wt. only 104 lbs. £22.18.0 Kit 
430.8.0 Assembled 

10-121.1 

REGULATED POWER SUPPLY Model IP -20U. Transistor- 
ised 0-5 -50 v. D.C. Up to 1.5 amps. Compact 94 x 6} x Ilin. 
447.8.0 Assembled £35.8.0 Kit 

VALVE VOLTMETER, Model V -7A. The world's 
best selling VTVM. Measures up to 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0.10 
1,000 Mí2. Centre zero dB scale, d.c. input resistance 
limn. 41in. meter. Complete with test prods, leads 
and standardistng battery. £I 3.18.6 Kit 

419.18.6 Assembled 

DELUXE gin. VALVE VOLTMETER. Model 
IM -13U. Similar spec. to model V -7A but with im- 
proved accuracy. Larger meter. Unique gimbol mount. 
Q6.18.0 Assembled £18.18.0 Kit 

R.F. and H.V. probes available as extras. 

of I 

V-7A 

DE -LUXE TRANSISTOR TES- 
TER. Model IM -30U. Many 
special features. Unmatched in 
quality and performance at the 
price. Send for lull specification. 
435.10.0 Assd. £24.18.0 Kit 

TV ALIGNMENT GENERATOR. Model HFW -I. Covers 
3.5 to 220 Mc /s fundamentals. £34.18.0 Kit 

444.10.0 Assembled 

RF SIGNAL GENERATOR. Model RF -I U. Up to 100 Mc /s 
fundamental, 200 Mc /s harmonics. Up to 100 mV output on all 
bands. 

119.18.0 Assembled £ 1 3.8.0 Kit 

MULTIMETER. Model MM -I U. Ranges: 0.1.5 v. to 1,500 v. 

a.c. and d.c.; 150µA to 15A d.c.; 0.20 to 20M0. 44in. 50uA meter. 

418.11.6 Assembled £12. 18.0 Kit 

A wide range of other test instruments available including: RIC 
Bridge C -3U 410.10.0. AF VÍVoltmeter AV -3U 416.10.0. 
Wattmeters AW -I U, 417.5.0. (Capacitance meter) CM-1U 
415.15.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail Order scheme. Why 
not send for lull details? 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111101111111. 

LOW- PRICED SPEAKER SYSTEM ssu -I 
A practical solution to the problem of a 

moderately priced speaker suitable for Stereo 
Mono amplifiers where the equipment has to 
be compact. Two speakers, balance control, 
ducted porc reflex cabinet. 

Horizontal or vertical (with matching legs) - 

Incl. P.T. L11.12.0 Kit 

HI -FI SPEAKER SYSTEMS 
COTSWOLD STANDARD MODEL 
Acoustically designed enclosure "in the white" 
26 x 23 x 151in., 12ín. bass speaker, elliptical 
middle speaker, tin. pressure unit. Covers 

30- 20,000 c /s. 
Complete kit with all controls. 

MFS SYSTEM 
A minimum floor space model for the smaller 
room. 26in. high x 164in. x 14ín. deep. Similar 
performance to standard model. £23.4.0 Kit 

Price either model 

"AMATEUR" EQUIPMENT 
AMATEUR BANDS RECEIVER 
Model RA -I, Covers all amateur 
bands from 160 -10 m. Half lattice 
crystal filter. 8 valve, "S" meter, 
tuned R.F. amplifier stage. 

£39.6.6 Kit 
Assembled 452.10.0 

RA -1 

AMATEUR TRANSMITTER. Model DX -1000. Covers 
all amateur bands 160 -10M. 150 w. d.c. input, self contained 
with power supply. Modulator, VFO £79.10.0 Kit 

Assembled 4104.15.0 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80.10 m. 
Power inputs 75 w. C.W., 60 w. 
peak C.C. phone. Output 40 w. to 
aerial. Prov. for VFO. 

DX-40U 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq. coy. 600 
kc,is -1.5 Mc /s and 1.7 Mcis to 32 Mc, /s. 
Send for details. L39.16.0 Kit 
LS3.0.0 Assembled 

Other kits in the amateur range include: SSB Adaptor SB -10U 
439.5.0. Variable freq. Oscillator VF -IU 410.17.6. Balun 
Coil Unit B -1U 44.15.6. Grid -Dip Meter GD -IU L10.19.6. 
Q Multiplier QPM -I 08.10.0. Reflected Power Meter HM- 
IIU 48.5.0. Wide range of models under American Mail Order 
Scheme. 

£33.19.0 Kit 
Assembled L45.8.0 

MONEY BACK GUARANTEE 
Daystrom Ltd. unconditionally guarantee that each 
Heathkit product assembled in accordance with our easy - 
to- understand instruction manual must meet our published 
specifications for performance or the purchase price will 
be cheerfully refunded. 
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DAMSTROM LTD 
Dept. P.W. -6, GLOUCESTER, ENGLAND 
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MODELS FOR HOME, 

TEST AND WORKSHOP >illr 
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IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
BRITISH HEATHKIT MODELS 
USE BRITISH COMPONENTS 

More and more people are buying and specifying Heathkit models because: * Easy -to- Follow instructions ... The step -by -step instruction manuals tell you what to 
do and how to do it. Large size pictorial diagrams show you how. * A satisfying Hobby. .. assemble any Heathkit model, switch on and find that it performs 
exactly like an expensive, factory -built set. You will be proud of your model, your friends 
will admire it, and you built it successfully yourself. * You save money ... and get better performance at lowest possible cost. 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 

DUAL WAVEBAND RECEIVER. 
The ideal domestic or personal portable 
receiver. 10 Semi- conductors. Solid leather 
case. Send for full details. 

Incl. P.T. £14.18.OKIt 

6 TRANSISTOR PORTABLE. Model 
UXR -I. Prea!igned I.F. transformers. 
Printed circuit, lin. x 4in. high flux speaker. 
Real hide case. Very easy to build. 

Incl. P.T. £12.1 1.0 Kit 

7 TRANSISTOR PORTABLE. Model RSW.I. Two short 
trawler and medium wave bands. Incl. P.T. £19. 17.6 Kit 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -I U. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. £37.17.6 Assembled £45.17.6 Kit GC-IU 

SPEAKERS FOR YOUR OWN ENCLOSURE 
12" Heavy -duty Bass (Fane 122 12) E7.7.0. 
2" Tweeter (Fane 301) E3.I.6. 

(both as used in the Cotswold systems). 
12" Bass speaker (Audiom -51) 19.12.5. 
8" Goodmans General Purpose G8 £1.8.6. 

Two Speakers + Cross -over, System SCM -I. 
(As used in model SSU -I) with details for enclosure 14.12.0. 

RPM INDICATOR (Electronic rev. counter). A must for the 
motoring enthusiast. For 4 cylinders, 12V. pos. or neg. earth. 
L8.19.0 (complete). Send for details. 

A WIDE RANGE OF BOOKS ON ELECTRONICS AND 
RADIO. PLEASE SEND FOR LISTS OR PRICES. 

S-33 

HI -FI TUNERS 
Model FM -4U. Tuning range 
88 -108 Mc /s. Tuning unit (FMT- 
4U) with 10.7 Mcs I.F. (£2.15.0 
Incl. P.T.). I.F. Amp. (FMA -4U) 
complete with cabinet and valves 
(1:13.3.0). 

Total £ 15.18.0 Kit 
FM -4U 

Assembly can be arranged. 
AM /FM TUNER. Covers FM 88 -108 Mc's. A.M. 16 -50. 200 -550, 
900 -2,000 m. Tuning heart (L4.13.6 incl. P.T.), and I.F. Amp 
1E21.16.6). Total £26.10.0 Kit Send for leaflets. Assembly can be arranged. 

EQUIPMENT CABINETS 
A large range, in kit form or assembled 
and finished, available to meet most needs. 
Illustrated details on request. 

Prices from £7.15.0 to £44.2.0 

Many other models covering a wide range of equipment 
for HOME, OFFICE or WORKSHOP 

SEND FOR FREE BRITISH CATALOGUE 
American Catalogue sent for I f- post paid 

PUBLIC ADDRESS AMPLIFIER, 
PA -I. 50 w. Amplifier, two heavy duty 
speakers, variable Tremolo. Ideal for 
use with guitars, etc. £54.1 5.0 Kit £74.0.0 Assembled 

Legs optional extra 176. Set of 4. 

50 W POWER AMPLIFIER, MA -50 
Ideal for PA work, electronic organs etc. 
£27.18.0 Assembled £19.18.0 Kit 

HI -FI AMPLIFIERS 
6W STEREO AMPLIFIER 
Model S -33. 3 w ch. Inputs for 
radio, tape and gram. Stereo /Mono 
ganged controls. Sensitivity 200mV. 
£18.18.0 Assembled £ 13.7.AKit 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereo/mono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge. £15.17.6 Kit £21.7.6 Assembled 

TAPE RECORD /REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 

TA -IM (Mono), £19.18.0 Kit. TA -IS (Stereo), £25.10.0 Kit. 
STEREO CONTROL UNIT. Model USC -I. Ideal for use with 
MA -12 amplifiers. Kit £19.10.0. Assembled L26.10.0. 
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DAYSTROM LTD 
Dept. P.W. -6, GLOUCESTER, ENGLAND 

I8W STEREO AMPLIFIER. Modell 
S -99. Ganged controls. Stereo Mono 
gram, radio and tape recorder inputs. 
P/B selection. £27.19.6 Kit £37.19.6 Assembled 

5W HI -FI MONO AMPLIFIER. Model MA -5. A low priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build. 

L15.10.0 Assembled £10.1 9.6 Kit 

HI -FI MONO POWER AMPLIFIER. Model MA -I2. Ideal 
for use with Models USC -I and UMC -I, 0.1 THE at IOW.. Wide 
frequency range. 115.18.0 Assembled £ 1 1 . 1 8.6 Kit 

r 
Please send me FREE BRITISH CATALOGUE (Yes, No) 

Full details of model(s) 

NAME 

ADDRESS 

P.W.6 
F i Iwo es. 
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FLOODLAMP 
CONTROL 
Dim and full switch for 
controlling photo flood - 
lamps. Gives two lamps 
in series, two lamps full 
brilliance and lamps off. 
Similar control of other 
appliances. With circuit 
3/6, plus 9d. postage. 

PRACTICAL WIRELESS 

AUTOCHANGER BARGAIN 

FINE 
TUNERS 

50 pF with long 
spindle ea Mus. 
1/6 or 19 /- doren. 

OVERCURRENT RELAY 

Beautifully made by the famous American 
Westinghouse Company These are the sur. 
face mounting through panel type with clear 
Pyrex glees covers. They have coils for 
remote push- button resetting. Type A- 
calibrated for currents between 0.1 and 
0.4 amps. Type B- calibrated for currents 
between 0.5 and 2 amps. Price, unused and 
perfect, 26/6 plus 316. 

Microphone 
Inserts 
American made. Dyna- 
mic type. Real bargain 
M 8 /e, plus 6d. postage. 

Morganite 

Garrard Auto -Slirn 
Record Changer 
One of the nicest record changers 
that this famous company make- 

Automatic eelection of recorde 
which may be mixed -may also 

be played manpajly. Finger tip 
adjustment of Stylus pressure. 

Fitted with monohead -but 
pick-up wired for stereo- 

. suitable 200/260 A.C. mains 
cabinet space required 141 .x- 

1211n. with QM. above and 21in. 
below. DONT MISS THIS 
SPECIAL BNLP only 86.16.0 (poet 

and Insurance, 6 /6). 

MULTI -METER 
BARGAIN 

Model number EP1UK. Extra wide 
scale fitted corner wise for compact. 
nest, extra accurate as It saes 1% 
components. Sensitivity 10.000 
ohms pet volt A.C. and LA. ranges. 
D.C. voltage up to 1.9KV In 6 
ranges. AC. voltage up to 1.2KV 6 
ranges. D.C. current up to 300mA 
3 ranges. Resistance up tu 2 meg. 
Capacities .006 to .15 mid and tied. 
bels. Complete with full instruc- 
Clone and test prods and battery 
for ohms range. A real bargain not 
repeatable once stocks cleared. 
Price 69/6. Carriage and insurance 
6 /. 

THIS MONTH'S SNIP 
Cabinet & Pick -Up 
Cabinet for battery record 
player. Size approx. 9 x 11 o 
bin. allows for 7 x din. speaker 
and amplifier. Nicely covered 
two tone. Must have coat at 
least 12 to make. New and per- 
fect. Offered while etocke last. 
ONLY 10/8 plue 4,6 poet and 
insurance. 

TAPE RECORDER 
-that will play in your pocket 

Undoubtedly one of the smallest pre- 
deem tape recqrders made. ta. 

tirely controlled by push buttons. 
you can record and play back 
with the instrument In your 
pocket. It Is full function 

tape and easy to replace batteries. Speaking and 
delay standard 910. 

p g add plensio back b from 
the .awe (crystal) o) 

recording 
Specification: winding x x 

recording 
tin., weight 14 oat.: recording tame, L' mina.; rewinding time, 4 wins.: 

recordin system, D.C. Dias, erasing system. Magnetic erasing; ow 
and fluter within 2°n and frequency response, 500.1 _00 c/s (within 
--6dß1. Complete ready to work. 
Prise £9.19.6 plus 3/O poet and insurance. 

750 mW TRANSISTOR AMPLIFIER 

Fishing Rod 
from 

Dinghy Mast 
Tubular aluminium not 
separate sections. 
extends like telescope 
from 15 ms. to 9 It, 
6/6 each. 

Potentiometer 
Single and 2-gang types 
available, standard size pF 

with good length spindle. ' s 
all pew. Single 4 1/- 
each, values available: 
5K, 10K, 25K, - 
DM, 100K, 
930K, 1 meg.. 2 meg. 
Gang type 3/- ach- ,lai 
values ilable 5 
AK. 100K 

5.K.± 
1001, 

1 meg. ± 1 meg., { meg. ± j meg. 

Building a 'Scope 

din. oscilloscope tube. American made ype 
No. 3P1-7, 6.3v. 0.6 amp. heater electratatic 
deflection, brand new and guaranteed with 
cirtvit diagram of 'scope. 16/- each. Flue 

22;6 post and insurance. 

Where postage is not defin- 
itely stated add 2'- all orders 
under E3. 

4 transistors including two 
in push -pull Input for crystal 
or magnetic microphone or 
pick-up-,.feed hack loops - 
sensitivity 5 m /v. 

Price 19/6 
Post and insurance 218. 
36 ohm Speaker, 12/0 entra, 

Oscillating 
Unit I2A 
This le a precision bistro. 
meat covering the range 110 
to 41 Mo tee, with tone 
twitching for 700, 1150 and 
1700 cycles per set and 
magic eye tuning indicator. 
Unused In original transit 
cases with attenuator box. 
Limited quantity only Ib 
each. carriage paid. 

June, 1965 

Speaker Bargain 
121n. High- 
fidelity loud- a speaker, 
High flux 
permanent 
magnet type 
with either 
9 ohm or 15 
ohm speech 
°oil. Will 
handle up to 10 watts. Brand new by famous 
maker. Price 27/8 + 36 post and mcurance. 

Hi -Fi Speakers 
Hi -Fi Speakers- E.M.I. Ceramic magnet 
12,000 lines. size: 23 o gin. (roughly equiva- 
lent to 12in. round speaker). Bass frequency 
40020 e /e. Handle, up to 10 watts. Price 33 /0 
plus 31 carriage and Ins. State whether 13 
ohm or 2 ohm. 

Brayhead 
Turret Tuner 
Complete with Band 1 

and Band 0 coils. less 
valves 10 /- each or with 
valves 19/8 each. Post 
.'0. Knobs 3;6 extra. 

'Waterproof Heater Wire 
16 yds. length. 70 watts, self regulating 
temperature control. 10/., poet free. 

Cabinet Snip 
This One cabinet 
as illustrated but 
less control knobs 
Is available this month at 
eneaial snip price 
of 18/6, plus 3/6 
past and 
I nau rane e. 
Rise le 13í1p. 
s pin. x 
41n. and it 
be nicely 
covered In 
two tone 
I.C.I. 
fabric. 

Siemens High 
Speed Relay 
Tain 250 ohm ,ois adjustable 
tension change over contact - 
plat pointe 7 /e. Post 11. 

Five Core Cable 
deal for switching circuits, iatercome. P.A. 

runs etc. each core flex copper with rubber 
insulation, cores covered overall in tough 
rubber or P.V.C. H. per yd. of 30 yds. length 
16/. plus 3/- post. 

Making a Fan Heater 
Miniature motor 
laminated poles. 
Operates off 20.30v. 
D.C. Original cost 
at least 03 each. SIS 
plue 1/6 postage 
and Insurance. Main. model 6/6. plus 2/6 
postage and Insurance. 

THERMOSTATS 
Type 'A' 15 amp. for controlling room heaters. 
greenhouse airing cupboard. Has spindle for 
pointer knob, quickly adjustable from 30- 
00°F. g/6 plus 1/- poet. Suitable box for wall 
mounting. 6/ -. P. & P. 1! -. 
Type `B' 16 amp. This is 171n. long rod 

type made by the famous Bunvlr 
Co. Spindle adjusts this tram 60. 
530 °F. Internal screw alters the 
setting so this Gould be adlustabic 

over 30' to 1,000 °F. Suitable for 
controlling furnace over kiln, 

Immersion heater or to make flameetat or 
fire alarm. 8/8 plus 2/6 post and Insurance. 

ELECTRONICS (CROYDON) LTD 
Dept. P.W. 266 LONDON ROAD, WEST CROYDON, SURREY 
Post orders to: 43 Silverdale Road, Eastbourne, Sussex 

www.americanradiohistory.com

www.americanradiohistory.com


June, 1965 PRACTICAL WIRELESS 107 

BARGAINS GALORE - WAREHOUSE BEING CLEARED 
FLEXIBLE COUPLINGS 

These couplings extend 
jowell bent for 

ining 'hto . out of 
alignment and for slug 

tuning controls where the core has to Corte 
in and eilt. Price 10 /- dozen. 

MN)* 

Compressor/ 
Vac. Pump 

010 
udl Inlet salve. suit - 

able for l,a spray- 
ing, refrigerator etc. 
Complete with V 
belt drive wheel. 
Price 27/6 Plus t ;/0 
post and packing. 

Sheet 
Paxolin 
Meal fur tran- 
sistor projects. 
Size ti x 
1 /-; 12 x 8ìu , 2/ -; 1 2 x 1 hn., 3/8; 24 x 12ín., 
8 / -; 2 , discount in duzen lots. Special 
offer, 12 panels 5 x bin., 5/ -. 

SELF 
ENERGISED 

TELEPHONES 
These ,'ttire lot bat- 
teries; fact they 
have only to be co 
nectcd by a pair of 
wires. They can thus 
be fitted into existing 
bell circuits. Results 
are extremely good 
and maintenance 
casts are nothing. 

Handsets only complete with wall mouthing 
bracket as illustrated, 15/- each, post etc. 2 /6. 
Two post. tree. 

Variometer Assembly 

As illustrat- 
ed this ìs use- 
ful Gor ex- 

,l_ peruiihJ,utal lA 
sial sets, ate. 
Price 3/9 ea. 

SNIPERSCOPE 
Nanots v..° (hoe "hats eye" used for 
seeing in the ,, irk. This is an infra-red 
image converter cell with a silver caes- 
ium screen which lights up (like a cath- 
ode ray tube) when the electrons re 
leased by the infra -red strike It. It 
follows that as light from an ordinary 
lamp is rich In infra-red these cells will 
work burglar alarms, counting eircuits spoke detectors and the 
'toadied, and one other devices as will the simpler type of photo cell. 
Here then is a gulden opportunity for some interesting experiments, 
price 5/- each. Post 2/ -, Data will be supplied with cells it requested. 

CHARGING 
SWITCHBOARD 
Type A. 550 w. 1x v.-contains 
three r current s, relay 

voltmeter rated 25 v. ts.d. 

d 

main peter rate 40 
antpsf.s.4.. one omlary 

meter rated 111 amps. l.s.d., 
and two secondary meters 
rated 20 amps. 1.0.4., one 2 (thin 
variable resistor, one 11 
variable resistor and two 1.2 
ohm variable riable resistors. l'11m- 
plete in metal ease 2ft. life. x 

ne 2ft. vi. approx. Price £2,15,0. 
Carr. and Iris. 15 / , 
Type B, 1 260 w. III v. 1.2 amp, 
-contains one n e (4 ohm variable resistor and four 1 ohm variable 
resistors, tone main ammeter. rated at 411 amps f.s.4., four secondary 
meters rated at !Al amps. t..s,d., and one voltmeter rated at 50 volts, 
and two reverse current relays. Complete in metal case -oior approxi- 
mately 2ft. Oia. .K 2ft. bin. Price 14.15,0. Carr. 15/-. 

Hurry or you may be too late 
See last two month's advert, for store bargains but please note 
we are sold out of the following: Ferranti Meters; Klystron 
Receivers; 25 amp Contactors; Motorised Rotary Switches. 

Multi -Speed Motors 
1 u 3.1j1kt. this motor to 
almost ' -doe,d \ alit it 
will o "rt I . r , , f l y off A.C. mains. 
or if s ,' greater power 
or greater 

'd -lid 
r speed,, work it through 

a metal reel flier. This nmtoe is 
fitted with a gear box enabling 
speeds dome s low as 1 r.p 
to be obtained. Price 19/8, 
postage and packing 4/6 extra. 

BUILDING AN AMPLIFIER 

RELAYS 
Totally emWse,I 
bakelite, this vela, bad, 
a 24e. ,:oil but e 
course be rewound Gon 

mains operation. its 
contacts are suitable 
for breaking 20 amps. 
Price 2/8 each, 24/- doz. 

CATHODE RAY TUBES 

Carr, and Ins. 
VCR 517, Bin. (replaces 
VCR 97) new and 
us/issued 9/6 8/0 
VCR 139A, 21in. ,. 27/B 4 /li 
VCR 139, 31in. 27/8 
VCR 4/1, ;tin. 32/B II II 

VCR Ill, Sin. .. .. 27/8 
CV 996, will. .. .. 22/8 
VCR 97, bin, .. 42/6 
CV 1140, 12in.., .. 27/B le ,'d 

CV 1590, 12in... .. 27/8 12,6 

10 WAY CABLE ideal for interconnecting 
units and fur remote switching circuits-eac1, 
way has a flex copper core capable cat carrying 
5 amps. and insulated to 500v', -the cable is 
P.V.C. covered overall. Price 1/8 per yd. 10 
yds. post free otherwise add 3/B post. 

Here its a buy for you! 
Modulator ,'nit t vpe 20. 
Contains part., ideal for 
building a large output 
amplifier and all ready set 

out in metal c To 
name ar few: ,four high 
output vale. Type KT44. 
Driver valve Type MI141. 
I rom eared choke for up to 
21111 milli-amps. Dozens 
Of mi and and carbon 

us, 
w paper 

and n ic 
11óe1 'l' 

s 
en inalls 

and tag panels, et., etc. 
'three then items of 
interest to everybody and 

well worth the price asked for the unit are: 1. Transformer Reference 
10K/143. This can act as auto-transformer to convert 2:19 tu 1111 or 

2:411 to 41i0, and also as a filament transformer 2:61 tu O 3 or 230 to 
12.6 volts. 2. Miniature Circuit Breaker. For breaking In amps Al'. . 

e.sel, by pushing knob. 3. Steel Case. With heavy gauge chassis, 
all ready cut out and tit tell valve holders, etc. Price for complete 
unit ù 12/8. Carriage 7/6. 

INSTRUMENT COMPANY 
Dept. P.W. 

43 SILVERDALE ROAD, EASTBOURNE 
CASH WITH ORDER 

Mail order only from this address -goods may be 
seen by appointment in Oxfordshire. 

If carriage is quoted this must be sent, otherwise if your 
order exceeds L2 no postage will be charged -under L2 

add 2/ -. 

Something for Everybody 
Toggle Panel Switch, 25;50 amp. single pole, 
2/e, 24/- dozen. 
Toggle Switch, 10 amp. double pole, 2/ -. 
18/- duzeu. 
Electric Lock 24v. coil but rewialable to 
alter voltages, 4/8; 48/- duzeu. 
Dynamotor. Ali rican make, input 27v., 
°ntpnl. 2911v. 20 watt. 'Totally enclosed 15/ -, 
post etc.. 2'11. 

EHT Rectifier. CV I11, 15 Kv. 350 M.A. 
(peaks), B / -; 23 dozen. 
Ceramic Holder for CV111 rectifier, 2/8; 
24/- dozen. 
Wafer Switch. 12 assorted types all very 
useful. 10 / -, post 2 /ti, 
Head Phones ideal for short wave listening 
ele. low resistance, best makers. 8 / -, 
post 2/6. 
Sound Powered Insert, (D.L.R.5) as P.R. 
irnereouuu. as speakers or utierophonre. 5/6; 
54/- dozen. 
Hot Wire Meters. These measure 0 -grams 
A.C. c. ettt at, ms frequency, r2 n, flush 
mounting. 15/- e :edl'h; 6 for £3.10.0. 

Meg. Potentiometers. Sealed type by 
Morganite, an oug the best ever made. 
Standard 1 spindle, lint lung, BI- dozen. 
10OK, ditto, 5/B dugrn. 511 R, 5/- dozen. 
MU Metal Screen for American 5 CPI etc. 
8/B pair for VCR97 and other bin. tubes, 
7/- eomplete. Ditto for 2 -3in. tube, 
etomplet 
8 -Way Connectors. Male and female to 
permit chassis units to be plugged into one 
another. 3/B pair, 28/- duzeu. 
Screened Sleeving B MM, 8/- dozen yards. 
Reverse Current Relays, 12 to 18, 12 /8 
6 for 70/ -. 
P.M. Speaker Bargains. 8in. P.M. by Rota/ 
Celestial titled with standard Pentode out 
put transformer, 12/8 pies 3/-. Ditto plus 
Olin. 11/8 plus 5 /'. 
12 Volt Vibrator. 4 -pin, .standard for na,gt 
car radios 7 /6; 38/- half dozen. 
Vibrator Inventor. American wade. D.C. 
input 24v. Two A.t'. outputs. Each 16v. 
at 100 mA, 60 c.c.s., 15/ -. 
Vibrator Unit. British made. D.C. Input 24v. 
gives 250v. D.C., 80 trlA, using metal 
reetitler, 25/-. 
Vibrator Unit. Canadian made- D.C. Input 
2e. gives 911- 1011e. D.C. at 35 nut, uses 

nchronoua vibrator. Also gives 1.4 D.C. 
for filaments, 35/- plus 2 /ti. 

Rotary Transformer for working 2001240v. 
D.C. or A.C. /U.l . appliances from 12 volt 
car battery, output 200, at 100 mA, 35/- 
plus :t;,i. 
Trimmer Bank. 5 s 50 pP compression 
Irimnnners amounted on metal strip 3/in. long, 
ideal if making pre-set station r ceiver- 

, ,t n rod. t'llIaud¢n. 2/- each; 18/- dog. 

Air 1Spaced Trimmers. 0.50 ph' with lung 
pre -set type. 9/- dlurrn, Spindle type, 12 /- 
dozen. 'En ill type with spindle, 18 /- dozen. 
Toughened Glass. Can be dropped, walked 
on etc. Unlikely to break unless struck on 
edge, then it turns into unharmful crystals, 
5 panels each 10; x 98iri.. 5/- plus 5r Post 
and insurance. 
Ignition Coil 12v. suite most care -useful 

r K.H.T. experiments, 12/8. 
E.H.T. Smoothing Condenser. .1 arid, 10 Kv., 
8 / -; £3 dozen. 
Micro Switch by Burgess. Will open or close 
circuit. 2/8; 24/- dozen. 
Miniature Relay. American make -630 ohm 
coil, 20-30 volt operation-two pole change 
o ver contacts, 2/B; 24/- dozen. 
Electrical Rev. Counter Generator. This is a 
beautifully made generator supplied with 
flex -drive shaft. Simply take output of 
generator to voltmeter and calibrate this In 

20/- plus 2 /6. 
Key Switch. 'Three position 3 c/o and 2 c /o, 
5/- each; 48/- dúzeu. 
G.P.O. plug with lead, 2/8; 24/- dozen. 
press Button Switch. Multiple contacts OS 
and oil what pressed, 2/.: 18/- duzeu. 

RECTIFYING VALVES 
u,A at 4,0u0v. htr. 4v. 90.., 7/8 

A1240 ruA at 10,000v. htr. 2.5v. 5a., 10/8. 
-o wA at 10,000v'. htr. 5v. 7.5a., 17/8. 

I;/.I le. 150 mA at 1,000v. htr. 40. 4a., 15/-. 
I rd m 1,000 mA at 6,000v. htr. 4v. 3a., 15/.. 

21 3,500 and at 11,000v. hir. 17a. 
45/-. 
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LOUDSPEAKERS 
We supply a 
completerange '\ of Goodmans, 
Wharfedale, 
Stentorian, 
Till. Speaker 

.7 !'raite and 
1 complete 

terne. A com- 
prehensive . 

leaflet is avail- 
able on request 
this covers technical 
Specifications 
and prices of 

nearly 50 types Including: - 
Celeetion 0X1612 111kí0.1 811,10.0 
()election Model CX8012. 118.10.0 
Stentorian HF 312 5 watts 93.18.0 
Stentorian HF1012 10 watts 24.12.0 
Goodman, Arlette 8. 6 watts 12.10.11 
Goodman, Axiom 10 10 watts 28.6.11 
Goodman. Axiom 201. 15 watts 

610.17.4 
Wharfedale Super 8 /RS /18 /DD 

6 watts 88.14.2 
Wharfedale Golden RS /DD 

8 watts 97.17.5 
Wharfedale RS /12 /DD 13 

watts .. .. 911.10.0 
Guitar Speakers include 
Wharfedale W12EG 15 watte 210.10.0 
Wharfedale W15EG 20 watts 217.10.0 
Goodin ana Audiom 51B 

15 watts 29.2.8 
Goodman' Axiom SIB, 

20 watts 114.7.8 
Carr. and Ins, extra 

PRACTICAL WIRELESS 

THE TRAVLER Mk. II 
CAR RADIO 

*MEDIUM AND 
LONG WAVES 

*12 VOLT 
POSITIVE 
EARTH 

*Push Button Wave Change 
*SIZE 7 x 2 x 7 inch 
*TRANSISTORISED 

June, 1965 

TUNER UNITS 

ONLY Ready built complete with 7 x 41e. 

9 Z 
speaker fitted to baffle. fixing 
brackets, filter unit, all nut, and 

P. S P. 2i- bolts and fitting instructions. 
Optional Extra,: 3- section chromium plated weatherproof tele 
scenic aerials. Type 1. 171x. /44ín. 19/8. Type 2, 21x. /4Sin. 29/6. 
both plus P. k P. 2i0 if purchased separately. 

The "HIGHWAYMAN" Car radio to build yourself. Similar in 
appearance to above but with on /off push button switch. Com- 
plete Set of parta only 97.19.6. P. 5 P. 5 / -. 

ARMSTRONG 
Mono /Tuner Amp. Model 127M 

826.10.0 
Stereo /Tuner Amp. 127 .. 131.100 
AM /FM Tuner 223 .. 196 16.0 
FM Tuner 229 222.10.0 

Carr. and Ins. 7,6 
STERN FIDELITY Mk. II VHF/FM 
Runt and ye,vrd 214.6.0 

Carr. and lue. 51 -. 

JASON 
FMT1 FM Toner. Kit of Parts 88.16.0 
FMT2 011 Tuner. Kit of Parts 910.12.8 
FMT8 FM Tuner for Fringe areas. 
Ka of Parts 912.6.0 
FMT4 FM Tuner 920.0.4 
JTV2 /FM /TV Sound lilt 

of Parts 912.16.0 
Carr. and Ins. on above 51- each. 

TRIPIETONE 
FM Tuner unpowered .. 918.10.0 
FM Tuner self- powered .. 815.14.6 

Carr. and Ins. 5i- each. 

Descriptive leaflets free on request. 
Please state model required. 

TERN 
GREAT BRITAIN'S GREATEST 

STERN -CLYNE HI -FI EQUIPMENT Complete 
Ktt 

Ready Built or Kit of Parts 
oer pte 

Ready 
built 
aad 

tented 

Stern Mono -Gram Amplifier S watte 84 10 0 28 0 0 
Mullard 2 valve' Audio Pre -Amplifier 98 6 0 19 10 0 
Mallard 8 valve Audio Pre- Amplifier 810 0 0 818 13 0 
Mollard "34" Amplifier with Tone Control Unit 33 /RC 3 watt 98 8 0 811 10 0 
Mollard "6.10" Main Amplifier Model 510 /1L 10 watte ,,,, 110 0 0 91a 10 0 
Mollard "6 -10^ Amplifier with Tone Control Unit, 10 watts , , 112 0 t 118 0 0 
Stern Twin Three Stereo Amplifier. 1 watts per Channel - 29 0 0 

Stern Twin Three Stereo Amplifier in Portable Case with Two 
Speakers and Leads - 116 10 0 10/- 

Mullard "10+10" Stereo Amplifier, 10 watts per Channel 218 0 0 120 0 0 8/8 
Mollard "10+10" Stereo Amplifier with Passive Control Unit 120 0 0 224 0 0 10/- 
Mollard Dual Channel Pre- Ampllßer 612 10 0 116 0 0 7/6 
The above two Items purchased together 187 0 0 234 0 0 12/- 
HF /Tß8 Tape Amplifier with Power Unit 213 18 0 119 0 0 7/8 
Type "C" Tape Pre -Amplifier with Power Unit 114 0 0 119 10 0 7/8 
STP -1 Tape Pre -amplifier with Power Unit, Mono and Stereo 122 0 0 228 0 0 8/8 
Cß8 /8 Tape Recorder with Studio Deck 238 8 0 - 16/- 

Carr. Inatructlon 
and book 
Ins, available 

separately 

8/8 

6/- 
6/- 
8/8 
8/6 
7/8 

6/- 

INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING 
SPECIFICATIONS, DIMENSIONS, PRICES, TERMS 

ON REQUEST 

8/8 

2/- 
S/8 

2/- 
2/- 

2/- 

8/- 
S/- 

S/- 

8/- 
8/8 
5/- 
S/- 

TECH NICAL 
ETC., FREE 

RECORD PLAYERS 

Garrard SRP10 Single Player 66,5.1 
BSR 17A22 4 -speed changer 25.15.8 
Garrard Autoalim changer 10.10.0 
Garradr ATO changer 

- 
210.19,8 

BM Super Slim changer 80.19.8 
Garrard AT6 LM Auto - 

changer (8000LM) . 211.11.11 
Phüipo AG1018 Stereo/ 

Mono Record Player ,. 418.18.0 
Carriage and Ins. 5/ on above. 

Garrard 4HF Single. Player 118.17.8 
Goldring Lenco Model 88 Trans - 

criptioo Turntable 118.1.5.6 
Garrard Laboratory Type 

"A" Autochanger ,. 219.16.0 
Garrard 801 Strobe Tran- 

scription Turntable 282.0.5 
Goldring Lento GL68 with 

580 Cartridge , . 221.19.0 
Goldring Loose GL70 less 

Pick -up Head .. 127,0.4 
Carr, and Ins. 7/6 on above. 

Descriptive leaflet Including prices 
with alternative cartridges. dlmen- 
sione, terme etc. free on request. 

MICROPHONES 
Extensive range available. Send 
S.A.E. for illustrated brochure. 
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ANOTHER STERN -CLYNE BARGAIN OFFER!! 

SAVE f10! 
STEREO AM /FM RADIOGRAM 
CHASSIS by famous maker 
List Price OUR 
£30.17.11 PRICE'? Gns. 

Carr. 
7/6 

BRAND NEW WITH FULL GUARANTEE 
Full Medium Long and VHF Coverage. 

3 watts per channel output. 3 ohm output ioipedaace. Internal aerial for 
A.M. Provision for Multiplex adaptor. Pick -up and Tape input sockets. 
A.C. Halms 200/250 volte. 

Two 10 x bin. matching speakers supplied free if the following 
items are purchased together. CHASSIS 19 ON8. and 
GARRARD Autoelim with stereo plug In head 18.7.0. 
(or any unit above 18.7.01 Carr. III- extra. 

NEW LOW PRICE COMMUNICATION RECEIVERS 
HE 40. 550 Kc /e-30 Mela in 4 bande. 219.19.0. 
Carriage 101, 

HE 30. 550 Kc /o.30 Melo in 4 bande. 234.13.0. 
Carriage Paid. 

KT 32.0. Specification as HE 30 but offered as 

complete kit of parte. 220.0.0. Carriage Paid. 

HA 83. 530 Kc,s -31 Mc /e In 4 bands. 826.4.0' 
Carriage Paid. 

Starlight 90 Watt Transmitter 
Hand coverage 80.40 20 - 16 and 10 Metres. 
180.9.0. Carr. 161 -. (H.P. Terme available). 

Send B.A.E. for fully descriptive Mortars. 

EL»«NIE 
ELECTRONIC HOBBIES ORGANISATION 

DOUBLE FEATURE PRE -AMPLIFIER 
Inputs for microphone, crystal or magnetic 
pickups, tuner unit and in addition offers full 
facllltlea fer tape recording and high fidelity 
replay. This unique feature means that should 

nu wish On include tape in year hi-fi system at a 

later date all that la required io a suitable tape 
deck. Puehbuttoo switching for 3 tape speeds 
equalised. 
KIT OF PARTS 11 ONO. 
BUILT AND TESTED 18 088. (Carr. and Ins. 0 /) 

JLIO POWER AMPLIFIER 
Incorporatets the latest dindelpeotndo ECI.A6 
valves In puah.pull PARTRIDGE ultra linear 
output trereformer, PARTRIDGE mains trans. 
termer and smoothing choke. 10 watts power 
output, surplus power putput, surplus power 
available for toner. 
KIT OF PARTS Si 86. 
BUILT AND TESTED 18 GEL 
(Carr. and Ins. 7)61. 
Prices if both units purchased together: 
KIT OF PARTS 10t ONO. 
BUILT AND TESTED 29 GIPS. (Carr. A Ins. 10'.) 

VISIT YOUR NEAREST STERN -CLYNE 
LONDON 

18 Tottenham court Road, W.1. MUSeem 5929/0096. Half Day Saturday. 
23 Tottenham Court Road, W.1 MUSeum 3431,2. Halt Day Thursday. 
309 Edgware Road, W.I. PADddington 8963. Half Day Thursday. 
109 Fleet Street, E.C.4. FLEet Street 5812/3. Half Day Saturday. 
163 Holloway Road, N.7. NORth 7941. 'Half Day Thursday. 
9 Camberwell Church Street, 9.2.6. RODney 2875. Half Day Thursday. 

CROYDON 
12 Suffolk House, George Street, MUNicipal 3260. Half Day Wednesday. 

BRISTOL 
26 Merchant Street, Bristol 1. Bristol 20261. Open 6 days week. 

AMERICAN RECORDINC TAPE 
óín. 

51n. 
Sfin. 

01nft. 
900ft. 

l SOOft. 

Standard Acetate 
Long Play Acetate 
Long Play Acetate 

8/6 
10 /- 
18 /S 

3110. Amt. Double Play Mylar 11 /0 
1,200ft. Standard Play Mylar 18/0 

run. 1.200ft. Double Play Mylar 
Stn. 1,8ltOft. Long Play Mylar Mi- 
ni in. 1,800ft. Double Play Mylar 88/0 
lin. 2,400ft. Double Play Mylar 25/- 
Pistage and Packing 1/ per Reel. Extra 4 or more 
Reels POST FREE. 
FULLY AUTOMATIC TAPE SPLICER 
14/8. P. 't P. 116. 

PLASTIC TAPE SPOOLS 2fln., 1/ -: Mew 2N: 
4In., 2/.; 5in., 2 / -; 5fin.. 1/3: 710., 2./S. 

PLASTIC SPOQL CONTAINERS. For spool glace 
lin., 1/8; 5fim., 8/ -: 7in.. 2 /3. Any single item plus 
Ad. P. A P. Orders over £1 poet flee. 
We carry fully comprehensive stocks of Tape 
Recorders. Decks and Accessories at all Branches 
or order with confidence by mail. 

ELECTRONICS CENTRE 
LIVERPOOL 

52 Lord Street. Royal 7460. Open 6 days week. 

MANCHESTER 
2,1 Wilily Grove, Manchester d, BLAckfriars 6379'6246. 

Open 6 days BO. 
SHEFFIELD 
125 The Moor, Sheffield, Sheffield 29993. Half Day Thursday. 

MAIL ORDERS AND ENQUIRIES TO' 
Dept. l'.W. 3:5 Eden Grose, Holloway. London N.7. NORth 816112. 
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LASICT» 
RADIO 

PRACTICAL WIRELESS June, 1965 

Offer the Finest Value and 
HOME CONSTRUCTORS 
We consider our construction parcels to be the finest value on the home construc- 
tor market. If on receipt you feel not competent to build the set, you may return 
it as received within 7 days when the sum paid will be refunded less postage. 

THE "SKYROVER" RANGE 
GENRRAl. SPECIFICATION 

7 transistor plus 2 diode Superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE LUXE cover the 
full Medium Waveband and Short Waveband 31 -94 M. 
and also 4 separate switchod band- spread ranges, 13M, 
16M, I9M and 25M. with Band Spread Tuning for accu- 
rate Station Selection. The coil pack and tuning heart 
is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under 
three hours from our easy to follow stage by stage 
instructions. 

A simple additional circuit 
provides coverage of the 
110011950M. band (Including 
1500 M. Light programme). 
All components and de- 
tailed construction data. 
Only 10/- extra, .'e:, 
This conversion is suitable 
for both models that have 
already been constructed. 

Data for Receiver 2/6 extra. 
Refunded if you purchase the 
parcel. Four U2 batteries 3/4 
extra. All Components Arailab /e 
Separately. 

NEW -The SKYROVER Mk Ill 
Now .upUl ied with redesigned cabinet. edgewise 
controls, black and chrome plastic cabinet. 
Size 10 x 61 x 31 in. with carrying handle. 
Can now be bail( for £8.1 9.6 Post 3 /-. 
H.P. Ternis: 20/- dep. and II months at 16/6. Total 
11.1'. Price 610.1.6. 

The SKYROVER DE LUXE 
Tone Control C'r. incorporated with separate 
Control. In a w ,!' not. size 11; x 61 x Sin. covered 
with a washable n... :al cuits plastic trim and carrying 
handle. Car aeri: Set fitted. 
Can now be buil( f or £10.19.611.P. Ternis: 25/- deP, 
Post 51 -. and It mtho al 20/-. 

Total II.P.P. 612.5.0. 

We are pleased to announce the opening of our premises at 
42TOTTENHAM COURT ROAD, LONDON,W.I. 
Thix braurh, ,rill l,r de,nlyd ,:rrl,<e'irrllf !n Me viol l'y /1ipl, N ide! ity rgnil,n,nu-Tope ordrr,:, 
Rrprodu.err., /tndio.x, Tvn,rx, efr. Custom built i, vtul/nlinox ,rill provide balnnrr,l ro Iparixonx of Ihr 
brxr in /fi-)'i in idral ,u,rn, ndlogx. r/nrn ,dl ,. , Tbnrr,,,,. ,orle shh,n Pohudnn. 

OUTSTANDING TAPE RECORDER OFFER 

ELIZABETHAN 
TYPE LZ 511 

STEREO 
RECORDER 

A fulls pn,iessi,ua14- track, i -speed 
Stereophnìe ')'ape Itecsrdrr -at 
almost half pf ,' 1 -1 rack r nnl and 
replat -Moi, -- spuds -i!., :i':. }' ì.p.s. -ìa.1 fi aryl and r md. Frr:Inrnct rrsp,.n -c 401 

10,1100 c i. outil watts per ehannel to 1 so ,S xr5in. speaker, 
rem 

detachaldc enclosure, x hick 
also Wnii .uPplird sils S ft. eOension leads). 2 \'u record level meters: nape position 

,,,lu., 111.1...pliones and ti radio )pick -ups. vont rots incbldr; volume, 
tri) .!lamie). Takes 7111. , ^,is. For '200 'JSIc I tp.s. sain. 
of c I , s Sin. Nakers original List Price 65 Gus. 

r LASKY'S PRICE 39 GNS. nestling : crystal microphones tape and al ..pool. 
arr. and Ills. 15- 

THE NEW "KUBA 
IMPORTED AM FM 
STEREO RADIOGRAM 

CHASSIS 
Long, medino. ,. -.land coverage 
plus VII F!l'tl. Prim. k -change. 
Separate ,Ivx heel timing , ANI and I'M g n 

'll s [,chic and balance controls. vagir -rte 
(opine hIi, :vioc. Pot-rite rod aerial 'the vere lattei printed circuitry. Provision for multiplex- a,íantnr. 

_. l', , -.5, RI'HSl I, F,lxod, II,I,S0, EAFR01. Output 4 watts per channel at 3h imp. Full 
21 x file. Dverail dimension: 21 z li¡ z bis. Made to the very highest standards. 

LASKY'S PRICE 29+ GNS. Carriage & Insurance 12/6 extra. 

INTERNATIONAL TAPE Famous American Brand -Fully Guaranteed 

Sin. Message tape, I.d0ft 3 
Sin. Message tape, 225ft 4 1 
:lin. Message tape, :IUOft 7 
31in. Triple play, tiflbft., Mylar base nana 15 
4in. Triple plat, 900ft., Mylar base , 17 
lin. Double play, 1,20011, Mylar base -, 15 
5in. Long play, 90011.. Acetate hase nana 10 
5in. Standard play, 600ft.. l'VC hase , 8 
5in. Triple play, 1,00011., Mylar hase 35 

5'1111. usable play, 1,+800 11.. Mylar base . 22 
n. Long play, 1 '00ft., Acetate base .... 12 

5" n. play, sli base 11 
Sinn. pl ay, M y base 45 

n. Standard play, 00ít., M 
Mylar 

base , 12 
Long play, 2,4it., base 19 
Double play, _,400fí.. Mylar hase 25 
Long play, 1.000ft., Acetate base ,., 15 

lin. Triple play, 3.600ft., Mylar hase 58 
P. O P. I -'extra per reel:4 rrr Is and over Rost Free. 

The "REALISTIC" Seven 
* 7-transistor Superhet. * 350 milliwatt 
output into 4in. high flux speaker. 
* All components mounted on a single printed circuit 
board * Full med- 
ium and longwave 
cover. * Plastic 
cabinet wf th caai t'- 31 

handle, size 
7 x 10 x 31in., Blue. 
Gres or all Grey. -.._ 
* 
aerial. * 

Socket. for car 
frequency 470 Kcls. * Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full data supplied. 
All coils and I.F.'s etc. fully wound ready 
for immediate assembly. An Outstanding 
Receiver. 

Post 4/ 
l'an br 

6. 
built for 

Pl'p Batt. 3 /0. Data and Instructions 
separately 2/6. Refunded if you purchase 
the parcel. All parts sold separately. 

1E5.19.6 

REALISTICSeven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
in contemporary styling with full vision 
circular dial. ONLY £1 EXTRA 

NEW SINCLAIR SUPER 
MINIATURES 

THE MICRO -6 
Sell - contained pocket radio. Size only 

x 1'1,, x tin. Amazing performance. 
Complete with earphone and detailed 
construction data. l'an be built for only 

59/6 Mercury cell 1/11 extra. All 
parts sold separately. 

THE SLIMLINE 
The new 2- transistor pocket radio. Size 
only 21 x 11 n 11,in. Micro alloy transistor- 
ised and printed circuit. All components 
available separately. Easy to assemble. 
('A.N BE BUILT FOR 49/6 
THE XIO AMPLIFIER 
10 watt power amplifier fitted with 
integrated pre -amplifier. Requires only 
1 mV. for an output of 10 watts. Only 
Ox 3xlin. 
KIT PRICE £5.19.6 Post Free. 
A VA I LA IDLF: It f: A 111 Il t' IL1','l'ESTED 
A NI) G CA R ANTEI:D,£6.18.6.PostFree. 
3 pots for Volume, Bass and Treble, 7/6 the 
3 extra. Mains power pack, il required 54/- 

RECORD - 

PLAYERS 
45 r.p.m. 6 volt 'a+G°' 
Batt. operated 
Complete with ' 
pick -up fitted 
crystal cartridge. .Oc o only 7i 
Fitted auto stop and start. 
perlect. 
43 r.p.m. Model 4916` 
2 -speed model for 33 and 59 43 r.p.m. las Illustrated) 

ri 
in. x 61n. 
New and 

Post 2/6 

/6 Post 

GUITAR PICK -UPS 
CG MS Crystal -high imp. Size 1/ x i x }in. 
Clips to finger board. Complete with cable 
LASKY'S PRICE 15/11Post 1/- 

('G113:í. Fully adjustable pick -up position 
carrier. Separate tone and volume control. 
Pick -up size 31 x lain. Comp. with lead and 
plug. 
LASKY'S PRICE 59/6 p,st 

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS 
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Service in Great Britain to both 

& HI -FI ENTHUSIASTS 
COMPLETE MONO /STEREO SYSTEMS TO YOUR SPECIFICATION 
AT LASKY'S SUPER PRICES 
COMMUNICATION RECEIVERS 

MODEL H E30 Covers 
range 

from 540 
Kole to 30 Wis. 0 

valves. 200.250v. A.C. plains. Brand new with full 
Instruction manual, in steel cabinet. Bize 15 z 8 
r loin. 

LASKY'S PRICE 33 GNS. 
KIT PRICE 25 GNS. POST 

H.P. Terms ,. Ready Built), £8.13.0, dep. and 11 
monthly payments of 42.18.0. Total R.P.P. 087.0.0. 

MODEL H E40 Covere Medium ways 
band and LO -4.4 MNs., 

4.0 -I1.0 Mcie., 11.0.áu.0 Mcís. 4 valves plus metal 
rectifier for 200/250v. A.C. mains. Size 131 x 84 
x 511n. Brand new with instruction manual. 
No Kits available. 

LASKY'S PRICE 19 GNS. 
H,P. Terme: 04.0.0. dep. and 11 months at 51.12.0. 
Post 101 -. Total H.P.P. 521.12.0. 

MODEL HE80 14-vah-eeuperaeneitive 
communication receiv- 

Frc.l. tango . -.411 Kcte -30 !Noie. and 144.140 
M. s. Dual conversion 2 metres with extra B.P. 
stage. Si eel case 17 x 74 x 10in. For 200/220v. 
A.C. mains. Brand new with full instruction 
manual. No Kits available. 

LASKY'S PRICE 59 GNS. 
H.P. Terms, £12.19.0 dep. and 11 monthly payments 
nt 04.18.0. Total H.F.P. £88.17.0. POST FREE. 

REFLECTOGRAPH MODEL -A 
SEMI -PROFESSIONAL TAPE RECORDER 
These recordera are new and guaranteed in the maker's 
original cartons. They represent an excellent opportunity for 
the professional and the quality conscious amateur to acquire 
the best at almost halt price. Brief specification: Frequency 
response 35 to 15,000 e(e at 74 I.p.s.; two speeds -74 and 32 
i.p.e.; 3 motors: Alto. reel capacity; record level meter; 
separate record and play back volume contrôle; bass and 
treble controls; fast forward and rewind; built to 8 x Bin. 
speaker with extension L.S. socket; monitoring facilities 
provided through the Internal speaker: outlet from pre- 
amplifier for extra amplification; for 200/250V. 50 c.p.e. 
mains use; tape position indicator fitted. Inputs for micro- 
phone and radio pick -up. The recorder Is finished in grey and List price of this 
is mounted in free standing mahogany plinth -size 20 s 16 recorder is El 10.5.0 
x 91n. 

LASKY'S PRICE £69 DNS. Caefie 
eA o 

lre 0 / -. 
L AP%w 8 

pubIIC 
OE 

ryingq cases ter the 
fit flua. Post 51 -. 

111 

LASI(Y5 

OPTIONAL EXTRA- PAMPHONIC VH 93 STUDIO RIBBON MICROPHONE. For use with the Reflect*. 
ggrapph Model A recorder. 

1[1:3,:t 
Impedance. Lhted at 59.19.8. 

LAB%T8 PRIDE 54.19.8. 7ni. POST PREE ü ordered with the Refiectograph recorder. 

E.M.I. 4 -SPEED RECORD PLAYER New, unused and Individually boxed 
fitted with lightweight pick -up with 

At :UB I :.1'. 7312 stereo cartridge. Cabinet .space required 131 z 1.1 x 411n. A 91n. metal turntable Is fitted. 
For use on 200'250 volt AA'. Maine with Auto- .stop. The etereo LASKY'S PRICE 79/6 Pece 314 

cartridge will play all types of Mono Records, 78's, L.P.'s, etc. extra 

B.S.R. AUTOCHANGERS AT LOWEST EVER PRICES 
Brand new and fully guaranteed -complete with ,artridge and stylus. 

CA18 4 speed amine 54.19.6 UA ̂_0 4 speed mains 15.19.6 
Add 5 :- carriage and packing ,40 ',sell. 

207 EDGWARE ROAD, LONDON, W.2I 33 TOTTENHAM COURT ROAD, W.I. 

21 

1523 FLEET STREET, LONDON, EC.4. 
Near Praed St. PADDINGTON 3271,'2 Nearest Stn., Goodge St, MUSEUM 2605 Telephone: Fleet Street 2833 

BOTH OPEN ALL DAY SAT. Early closing Thurs., Ma'I Orders to Dept. X.W., 207 Edgware Rd., W. Open all day Thursday. Early closing Sat 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 7th Sept., 1965. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. PII) 
34a Hereford Road, London, W.2. 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CMa 

www.americanradiohistory.com

www.americanradiohistory.com


117 PRACTICAL WIRELESS June, 1965 

BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' SECONDS& REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE 

"1-' 4/6 
8/- 

I¢13:T 4/3 
IAa 2/8 

1 A4 12/8 
IA5 5/- 

1 171:T 7/9 
4/- 
8/- 
6/6 
5/- 

10/6 
iU:, 6/6 
1116 916 
1P01 6/- 
IFI)9 3/8 
1G6 6/- 
IHSGT /9 
1L4 2/3 
ILA4 17/6 
1LA6 18/10 
1LD5 4/- 
ILNS 4/6 
1N5GT 8/6 
1P1 6/- 
1P10 4/8 
IP11 5/3 
1R5 4/- 
184 5/- 
185 3/6 
1T2 29/- 
1T4 2/3 
1174 5/8 
1U5 5/3 
2A7 12/8 
2C26 2/9 
2013C 7/- 
2D21 5/6 
213 23/8 
2X2 3/- 
3A4 3/9 
:3A5 6/9 
3B7 5I- 
31)6 3/9 
:3Q4 5/3 
3Q5GT 7/- 
384 4/6 
3V4 5/3 
401 319 
5R401 8/6 
5T4 7/- 
5U4G 4/6 
7V40 8/- 
.5Y'3GT 4/9 
51-4 9/6 
7Z3 6/8 
574 7/6 
6/3OL2 9/- 
6A611 3/9 
6A80 5/9 
6A67 4/- 
6AC'7 3/- 
6AG5 2/8 
A07 5/9 
6AJ5 8/6 
6A55 4/9 
6AK6 6/- 
6AIC8 5/9 
6A1,5 2/8 
6AM5 2/6 
fiAM6 3/- 
6AQ5 5/9 
6AR6 20/- 
6AT6 3/9 
6A1:6 5/3 
6AV6 5/6 
6115G 12/6 
6B8G 216 
6BA6 4/6 
6E1E6 4/9 
6E1{6 5/3 
6RJ9 5l6 
615Q5 4/6 
8RQ7A 7/6 
60R7 8/3 
,4.3I;, 8/- 

' 7 25/- 

'113116 8/9 
6BW7 5/- 
6RX6 4/- 
6C4 2/3 
6C5 4/- 
6C6 3/- 
6C8 3/- 
fiC9 10/9 
6C10 8/- 
61312 5/9 
6CD6G 18/- 
6C110 5/- 
01'W4 24/- 
61)1 1/6 
6D3 9/6 
61.83 3/- 
605 9/6 
13F1 9/8 
6F'6í: 3/9 
6F60T 7/6 
1iF7G 5/- 
601 5/- 
6F'11 17/9 
6E13 3/- 
6E13 3/9 
6F14 23/3 
6E15 8/9 
6F17 12/8 
6F18 18/5 
6F23 6/3 
6F24 9/6 
6F32 8/- 
6F33 3/6 
6136 2/6 
6116 1/8 
6J60 8/- 
6J5GT 4/3 
6J6 3/- 
6370 4/8 
6J7GT 7/- 
6K6GT 5/8 
6K71.1 1/3 
6K7GT 4/- 
13E8(: 3/3 
r,K8UTM8/6 
6K25 24/- 
1iLl 10/- 
01L50 12/8 
6L6(LT 7/- 
8L70TM5/8 
OLIO 10/- 
6L19 19/- 
61,113 8/6 
6LI,13 /- 
6LI820 5/6 
6S7GT 7/- 
fi 1" 9/3 
01825 6/9 
6P2ú 9/- 
61°28 11/8 
6Q7(: 4/- 
6Q7(:'í' 7/9 
6137r 5/3 
6R70T 11/- 
08A7(4T 7/- 
6847 4/9 
4e017 4/9 
60117 3/- 
6e.17 4/6 
6857 4/8 
6017 5/3 
6857 4/- 
60(,I7 5l- 
68137 12/6 
6807 2/- 
61:46T 8/6 
61'56 5/- 
60711 7/- 
6V6G 3/9 
61-1UT 5/6 
6X4 3/9 
6X5 4/e 
6Y714 12/6 
6Z4184 5/- 
67311 15/- 
7A7 12/6 
706 12/6 

,13I 9/6 
71':7 8/- 
7C:6 6/9 
7C7 5/- 
71)3 151- 
7115 14/6 
7D6 14/6 
7117 5/9 
7E7 12/6 
7V7 5/- 
71'4 5/- 
e1)2 2/6 
911W6 9/8 
902 3/- 
907 7/6 
104'1 8/9 
l0(2 12/3 
nU1 7/- 
01w_. 11/8 
UFI 10/- 
OF'9 9/9 
0F18 9/9 
OLD3 6/3 
OLD11 9/8 
01'13 8/3 
0P14 11/8 
1D3 17/6 
105 17/6 
lEl 15/- 
1E3 171- 
2A6 2/3 
2A8 18/8 
2AC6 8/6 
2AD6 9/6 
2AF.6 8/- 
2AH7 5/- 
'LAHB 10/9 
2AT6 4/6 
2AT7 3/6 
2AL:0 5/9 
3.417 4/6 
2A V6 6/8 
2A N7 4/6 
21 1-7 9/9 
30.46 5/9 
213F,6 4/9 
20H7 8/- 
2E1 16/9 
211614T 1/6 
2.1:7(:T 2/8 
2.1711T 7/3 
2K5 10/- 
207/1T 3/6 
258GT 9/- 
2Q7(:T 3l8 
28A7aT6/9 
2817 4/- 
28(17 3/- 
28117 3/- 
28.17 5/- 
28K7 3/- 
28Q7 8/- 
20E7 5/- 
21'5G 7/- 
:31)1 51- 
:303 5/6 
406 20/9 
4117 9/8 
51)3 6/- 
8 12/8 
0 10/8 
9AQ5 7/3 
9006U20/5 
9111 6/- 

2001 10/- 
211C2 21/- 
20112 nie 
201,1 12/13 
2001 12/6 
2003 12/- 
200'4 13/6 
201'3 12/3 
25A6G 7/6 
251,6 4/9 
25I4(:T16I2 
25V5 7/9 
25Y5(: 7/9 

2574(1 7h 
2575 7/3 
257101T 8/- 
2781' 23/3 
2e07 6/9 
:lUt'I 6/6 
310'15 9/- 
301,17 17/6 
30C'18 10/8 
':OFJ 5/9 
::0FL1 9/3 
x011 5/6 
301,15 9/3 
301,17 17/6 
3004 12/3 
:301312 7/6 
300113 5/3 
30019 12/3 
:3001.1 9/6 
301'1,13 916 
301'L1412/8 
35/51 12/6 
35A5 20/9 
35L6GT 8/- 
:35W4 4/9 
3533 16/2 
3574GT 4/8 
35750T 5/9 
4081"A 6/8 
41MTL 8/- 
418TH 10/- 
42 b/- 
43 10/- 
45 17/8 
45Z6GT15/- 
50A5 21/10 
5085 8/8 
5005 8/8 
5OCD6G40/9 
501.60T 6/3 
,KC 14/6 

54KU 14/6 
72 8/6 
77 5/- 
78 4/9 
80 5/3 
8:3V 8/- 
8552 6/6 
SOAG 67/6 
90AV 67/8 
90C'G 42/- 
9I1C.V 42/- 
90(1 16/- 
15062 16/6 
15002 4/8 
161 13/- 
185131'34/ll 
i21581; 8/6 
220B 10/6 
301 20/- 
3112 15/- 
303 15/- 
304 151- 
:3I05 13/- 
:306 13/- 
ß'66A 12/6 
956 2/- 
I203A 7/- 
16:32 12/8 
2101 12/8 
4033 15/- 
4087 71/- 
5767 7/6 
loin; 10/- 
7193 1/6 
7477 2/9 
9002 4/8 
9006 2/6 
A1834 20/- 
A1'()43 23/3 
Al'044 9/- 
AC2111.10/8 
AC2p001118 
A(°2PEN 

Dl) 12/8 
AC'SPEN/ 

DI) 23/3 

A03PL:N419 
A1/l'1;N 

lö) 17/8 
AC/PEN 

17) 17/- 
AC/8l: 22/6 
AC/8(4/31 

12/- 
AC'/TH110/- 
ArITP 18/- 
AC/V1'112/- 
ACI14'212/- 
A'1'1'4 2/3 
A71 5/9 
A731 6/8 
A741 6/6 
R:91 4/8 
8339 4/6 
0719 5/9 
111,63 10/6 
l'1 126 
('Ç'11I35 12/6 
(:K506 0/6 
CL4 19/6 
CL33 11/6 
CV6 2/6 
('V63 10/8 
CV85 14/8 
CV271 12/8 
CV428 18/- 
cY1 18/4 
CYIC 6/8 
CY'31 5/9 
1)1 1/3 
D35 13/8 
I)42 10/8 
D6:3 5/- 
1)77 2/3 
DAC:32 7/9 
DAF91 3/8 
0A091{ 6/- 
U1('90 6/9 
0I)4 12/6 
I)1)41 10/6 
DÚT4 7/6 
0E1'35 7/8 
1,0:3:3 8/6 
I)066 15/- 
1)072 30/- 
0F91 2/3 
DF9O 6/- 
DF'97 10/- 
1,1130 15/6 

)1103 4/- 
11170 3/8 
)H77 3/9 
)1181 23/3 
ill 101 25/- 
0I10716/11 
)K32 7/9 
1K40 15/8 
)K91 4/- 
)K93 8/- 
1K96 618 
)Lü:i 7/- 
)L:3:7 5/- 
)L6:3 5/3 
)LIiB 15/- 

)1.72 15/- 
,75 30/- 
0,92 4/8 
)1,94 5/3 
)196 6/- 
11,810 10/6 
11170 5/- 
1171 9/9 
111'41:3508/6 
nV4/5008/6 

01-86 8/9 
1,87 8/- 
EBnI' 24/- 
E8:3F 24/- 
E881717 10/- 
0000 19/8 
0.1148 1/9 
EASII 1/6 
0,176 6/0 

EAHC805/9 
EA, 91 3/3 
EA 143 7/8 
It1334 1/- 
I,1141 4/9 
E1391 2/3 
E1113 2016 
EBC:33 6/- 
B1R141 8/6 
E0'81 5/9 
ER( go 3/9 
00 91 5y6 
E080 5/9 
EBF83 7/3 
111E89 6/- 
I'131:21 10/6 
Et .73 4/3 
E(:,:3 12/6 
0'34 6/- 
EC70 4/9 
1:(90 2/5 
E(21 9/- 
I:C92 6/6 
E3'C':31 7/3 
ECC":2 4/- 
ECC33 29/1 
ECC'34 21/7 
EC('35 5/8 
E('('40 7/- 
ECC'81 3/6 
ECC82 4/6 
F.C('83 4/6 
E('C84 5/6 
ECC85 5/9 
EC1288 8/9 
ECC18011/6 
EC('804 8/- 
E(1C80716/- 
F.C'F80 6/8 
0.'082 6/3 
E1:F86 11/8 
1aTSO4241- 
131'11:: 23/3 
E('H21 9/- 
EC1I33 22/8 
0'1135 6/3 
13C'1343 8/- 
1:C1181 5/9 
0'11813 6/6 
EcH84 9/6 
ECL80 6/- 
0182 8/6 
E(1.83 9/6 
0136 8/9 
EFIi 20/8 
FF9 20/6 
l'.1'_2 Bye 
FFat{ 3/3 
F.137A 8/- 
F1FR, 8/9 
0041 6/9 
E1742 3/9 
IiF50 2/8 0 03 3/- 
EF73 5/- 
F:F80 4/- 
0L'83 9/9 
EF'85 4/8 
1:086 6/6 
1:F89 4/- 
1:091 3/- 
L1'I2 2/6 
17097 10/- 
EPUs 10/- 
F1'In3 7/- 
FL'I84 7/- 
F1190 7/- 
EK:32 5/9 
01;2 19/6 
01.:12 3/8 
EL:33 6/9 
EL:34 8/6 
El 35 10/- 
FL:311 8/9 
EL:37 12/3 
1;1.41 7/3 
EL42 7/6 

(l.nl 813 
F:1,8:3 6I9 
1.L84 4/6 
F1,85 7/6 
11.811 7/3 
EL91 2/8 
E.1.95 5/6 
E1,360 27/- 
F:1.8'2II 16/4 
F:L82e 18/C 
1:1,18013/6 
1:114 17/9 
EM 34 11/6 
EMaS 12/- 
1:3171 15/6 
E3180 6/3 
EM81 7/- 
t:1184 6/9 
Ii3i85 8/9 
E1187 7/6 
1:X,,1 10/- 
1;N9] 5/6 
15Y51 5/9 
EY81 7/3 
EY83 9/3 
EY84 9/8 
EY811 5/9 
EY88 8/9 
EY9I 3/- 
EZ35 4/8 
1:740 5/3 
1:741 6/3 
1:781 3/9 
(ZBI 4/6 
F.Z9n 3/9 
P1,2 14/8 
1714 8/9 
0C13 14/8 
011:3(' 17/- 
FW4/5006/6 
FW4/8008/6 
(''Plc 9/8 
11U50 55/- 
0730 7/8 
07:32 8l- 
67:33 17/6 
11734 10/- 
(3737 14/6 
1330 5/- 
11ABC'609/3 
111:2 7/8 
111,13C 9/- 
111123 12/8 
H1:2sDD5/- 
11141 3/9 
II1.41OÚ12/- 
HL421.D12/- 
11L13:31)0 

9/6 
IIN309 25/- 
III 02 8/3 
III, 112A 8/9 
1W:3 516 
)1\4F350516 
11V4 /500 6/- 
K0C'32 20/5 
0F25 12/8 
KL35 11/6 
KLL32 21/7 
KT'2 5/- 
KT8 15/- 
KT32 4/9 
KT33C 4/- 
0 T:36 29/1 
0T41 7/8 
KT44 5/- 
KT01 6/9 
KT63 3/9 
6006 12/3 
KT74 12/8 
E'I'88 28/- 
KT\\, 9/9 
KT0\62 5/8 
KTW6:3 5l6 
K'P'/,41 5/6 
1.0:3 3/- 
LN152 8/- 

LN 309 9/6 
1.13319 9/6 
1.03 6/6 
1,7319 6/6 
I.7:129 6/6 
1i1104 7/5 

1f 111d)612/6 
1,1,0 5/9 
01841t 20/5 
118I'4 12/- 
11I12I144/fi 
NI X40 8/9 
N 3 10/6 
87, 26/- 
\108 26/2 
V""'I 15/- 
'41 3/6 
'61 216 
'ARC'80 6/9 
'C86 10/3 
cos ' 9/6 
ln5 6/9 
1! 7 6/9 
'I 484 5/6 
'11 85 6/9 
'(A'ri.s 10/8 
'(('8'1 8/6 
'(4'18910/6 
'1F80 6/6 
1, F82 8/3 
'1034 8/6 
'C0380 7/9 I FeO110/- 
'I h81w_10/- 
'(980310/8 
'1'l.82 6/8 
9 1.8:3 9/6 
'17,84 7/8 
'('1.v5 7/6 
'('1,80 8/9 
'1'188 12/6 
'1:8401,1, 

39/- 
'17N45 7/- 
'EN 45DI1 

12/- 
PEN46 4/- 
l'ES:38:1I0/3 
l'EN453101) 

10/- 
PENA4 7/- 
PEN /DD 

41120 17/6 
PFL20020/5 
l'Lat 9/- 
PLlOì 9/- 
1'1.38 18/- 
I'I,el 8/9 
PLe2 5/8 
P1.83 8/- 
l'L84 6/6 
I'L500 15/9 
P3184 9/3 
PT15 10/- 
l'S4 9/- 
PN 35 8/8 
1'Y:31 7/- 
I'Y'3'2 8/9 
PY:3:3 8/9 
PY30 5/- 
01'81 5/- 
PYf+2 4/9 
PY83 5/9 
PY88 7/3 
Pi 800 6/- 
PV801 6/3 
1'730 9/6 
Ql"'I 5/- 
6/P320 12/0 
0127 5/- 
QQV03110 

35/- 
Q87:,'2010/6 
Q8150/1:79/6 
1310 Q5/- 
012 5/9 
E16 29/- 

R15 1716 
E18 WE 
619 6/6 
1152 7/6 
RGIr240A 

54/- 
I1034 7/6 
8130 22/6 
61'40 19/6 
81'1tC 12/6 
8141 2/- 
81142 12/6 
el'rl 2/- 
8135 27/2 
T41 0/- 
'l'U1C' 12/6 
'l'Un; 7/6 
TH411 10/- 
T7121(' 10/6 
1'H30C 14/C 
1H41 10/- 
TH233 6/9 
11'22 5/- 
1 P35 5/- 
11'2R20 7/8 
TY'860 11/8 
I AB('8O 5/- 
L AF'42 7/- 
I 1141 10/6 
1-11C'41 6/3 
I 0081 8/3 
1: 11E80 5/9 
I 11E09 8/9 
1:131.2110/9 
01'9C3 8/3 
I ('054 8/9 
I (C83 8/8 
0 '1e0 8/9 
11'1321 8/- 
I 1'1343 8/- 
117181 E/6 
UII.KL 7/9 
1'17,83 9/- 
0041 8/9 
ITIe 4/9 
11780 6/3 
I F85 6/9 
0F'8li 9/- 
1'1,89 6/- 
1-1,41 7/3 
Il44 23/3 
17,413 8/8 
1'1,84 6/- 
l'114 15/2 
UM34 18/10 
1'3180 8/3 
1'1111, 6/6 
I' U7 7/- 
I'1'6 11/- 
1' U7 7/8 
19-8 11/8 
I 1 9 5/8 
I 1 12 4/6 
0Y1N 10/3 
C1'21 7/9 

141 6/- 
1'85 5/- 

. 10 9/- 
12/14 7/6 
16 15/- 
17 5/- 

-I8/20 6/6 
10 98/6 
_2 5/9 

'24 12/6 
27 8/6 
_, 7/6 
:;I 7/- 
83 13/6 
87 16/8 
37 29/- 

'47 15/8 
47 8/6 

'50 4/9 
72 4/6 
76 4/6 
78 3/9 

I lnl 1918 
1 107 17/6 
I 19 9/C 
I 251 9/- 
1'281 8/9 
0282 12/3 
U301 11/6 
t-1429 9/. 
U339 9/6 
U40:3 9/9 
l'404 6/- 
1801 16/3 
04020 6/6 
\'Ml'4G11/C 
VM84812/- 
\ 11 3/6 
V1'30 916 
VI'4 14/6 
1l'4A 14/6 
VI'413 12/- 
VI'13C 7/- 
1'l'33 2/6 
Vl'41 5/- 
V1'133 919 
V1175 211- 
3'R105 5/8 
V711581 4/9 
V7'6IA 7/- 
VT501 3/- 
V0111 5/- 
11-120 10/- 
VI 120A10/- 
\'U1'3:3 71- 
11'21 5/- 
W42 12/- 
1161M 24/8 
W0:3 10/8 
1170 3/6 
\\77 2/6 
10'0111 5/9 
WI01 26/2 
10107 10/8 
11729 17/6 
S14 7/9 
X 18 8/- 
824 18/6 
X41 10/- 
X61 8/3 
X6:3 5/9 
X64 4/8 
X65 5/6 
Xli6 7(3 
X76M 9/- 
X78 20/6 
Ni) ! 27/- 
X81M 29/1 
S101 23/8 
X109 28/- 
X118 8/9 
X119 6/6 
X142 8/- 
63 5/- 

Y65 5/- 
36:3 4/6 
7Ii6 7/3 
777 3/- 
7152 9/- 
7729 8/6 
7749 8/3 
Z759 36/- 
Transistors 
and diodes 
AALS 4/8 
Al'107 14/6 
A('1.27 9/6 
AD1411 25/- 
AF10C2 27/6 
AF114 11/- 
AF115 10/8 
AF1I6 10/- 
AF117 0/6 
AF118 20/- 
AF124 11/- 
AI' 127 10/6 
AFl2fi 10/- 
AF127 9/6 
BYZI3 11/8 

(:1,3 6/8 
l:1)6 5/6 
(31)14 10/- 
(1ET10a ^/- 
(:ET10410I- 
UE710617/6 
13 ET71112/- 
(4ETI13 6/9 
UETI14 8/6 
uF:T11617/- 
I:F38739/3 (ill 874 9/C 
GI N18 316 
(:FX35 3/- 
1:EX:36 10/- 
(:EX45 6/6 
UFX6411/6 
11LS6615/- 
31A'1160 7/9 
37A1101 8/6 
MAT]207/2 
]IAT121 816 
0A5 8/- 
OA 10 6/6 
0A70 3/- 
0A73 3/- 
0A79 3/- 
0A81 3/- 
UA85 3/- 
0A86 4/- 
0A90 3/- 
OASI 3/- 
U.495 8/6 
OAZ204 8/8 
OA210 9/6 
OAZ210 7/8 
OA211 13/8 
0('16W 35/- 
0('19 25/- 
01.22 23/- 
0133 67/- 
0(25 12/- 
0(26 8/- 
01'28 23/- 
0429 16/6 
(C35 9/O 
01:I6 21/6 
0('41 8/- 
0('42 5/- 
01443 12/6 
11C44 4/9 
OC44PM11/- 
0C47 4/9 
0('4531 8/- 
0l'65 22/6 
0066 25/- 
01,70 8/8 
0071 6/6 
0072 8/- 
0073 161- 
0('74 8/- 
04'75 8/- 
O('76 8/6 
0(77 12/- 
0(78 8/- 
00,1 4/- 
OC'81D 4/- 
OCBIM 8/- 
00831 10/- 
0(83 6/- 
0('84 8/- 
111C'739 12/- 
0('140 19/- 
0('170 8/6 
0C'171 9/- 
012110 10/6 
0( 201 20/- 
01 203 14/- 
0(204 10/6 
Of 206 10/6 
(4 '1"71 17/6 
0131'1212/6 
eS641 10/- 
T8.2 12/6 
1'83 15/- 
I0/15Al2/- 

XAI03 151- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NFW 
METAL RECTIFIERS. ',EMI II 13/ -. 1)11M20 and D10130 15/6. LW7 21/ , LW15 26/ , ENO 7/11. 11111 8/3. 03512 8/3. 0313 7/9. P3 412/9. EMS 17/6. 145,1, 17/6. 
14.497 19/6. 14A100 23/ -, 14A124 26/6. 14A163 35/6. 1481311 31/-, 1413261 11/8. FC101 16/9. 160/1'.1.10.1 8 / , F4'31 21 / , 161111 2.2.0.1 11 / -. 1611E:2.1.6.1 8/8. 
18RA.I.1.8.1 4/ , 18RA.1.2.e7 11 / -, F1,116 6 / -. F124 12/6. 813:3 10/8. 6 2D 9/ -. ('211 5/9, C'o -V 9/ -. 1,311 11 / , USE 14/8. 1-1V 11 / , 11:3120 4/3. Q3 /4 3 /7. 
ELECTROLYTIC6. Can topes: 32 a :í2/450v. 8 / -. 5o a 51(31'16, 8 / -. 64 a 1210530v. 9 / -. 60 x 2501273v. 9/6. 100 , 400 273v. 12/8. 1010275v-. 3 / -. 200/275v. 4 / -. 
100 .x 200/375v. 8/6, Tubular typo., 8/450v. 1/9. 10,450v. 2/9, 32/4711v. 3/9. 8 x 8/470v. 3/ -. 16 x 10/450v. 4/- 37 a 32/370v. 4 /-. 0 x 16 /470m. 3/9. 33/350, 3/ , 
MULLARD Midget silicon rectifiers. Types BY100. Output 270 volt, t amp. No larger than a shirt button. 71- each. Series limiting resistance 1 /6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of h,1' =iness -Cash with nrd cr or u.0.1 n 11. l' .1'l's,k In ,' I. I,er /tent. Orders over 6:; post Ir, e. I 0.1). 3'6 extra. Al. ,./tiers clearer/ day ot receipt.. Any 
parcel insured against damage in transtt t0r 0.1. extra. We arc open for personal shoppers 9.0 - 5.410 p.m. eat'.' .0 - 1 p.m. CorO(ete list of modern and obsolete 
valves, resistors, condensers, transformers. potentiometers, microphones, etr. with terms of business, Od. Please enquire for, any item not listed with B.A.E. 
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L.K. CLECTRONICS 
Under the personal direction of D. Miller, late C.B.S. 

The Cheapest - The Best - The Quickest Service 

SPRING SALE - for rntone month C 
reductions 

SCOOP! B.S.R. U.A. 25 Autochangers. T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
E5.10.0. P.P. 5/6 The very very, latest model. 

SCOOP! B.S.R. U.A. 14 Autochangers. T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
£5.10.0. P.P. 516. Latest model. 

SCOOP! Garrard Autoslim. Mono P.U. Brand new and 
boxed. Wired for stereo. Latest model. Note OUR price 
L6.0.0. P.P. 6' -. 

SCOOP! Garrard A.T.5. Wired for stereo, inclusive of 
head and mono cartridge (A.T.5 is an auto transcriptor). The 
finest changer of them all. OUR price, brand new and boxed 
¿7.19.6 only. P.P. 6/6. 
AUTOCHANGERS 
Single Players 
E.M.I. Autostop, Mono 
Garrard S.R.P. 10, Mono 
E.M.I. Separate Pick -up 
Transcription Units 
Garrard 4 H.F. Stereo 
Philips A.G. 10/16 Stereo 
Garrard A.T.6.. Stereo 

E5.10.0 P.P. 5i6 
E5.10.0 P.P. 5/6 
E3.5.0 P.P. 416 

Stereo Head Mono 
£15.10.0 P.P. 716 
£12.10.0 P.P. 7,6 

£9.19.6 P.P. 7 6 
Garrard 301 L.2010.0 P.P. 7/6 
SCOOP! Record Player Cabinets. Two -tone, de -luxe 
finish with cut -out board. These are brand new and product of 
very famous national manufacturers. OUR price £3.5.0 only 
P.P. 5/6. 

SCOOP! 3 -watt Gramophone Amplifier. Complete with 
Sin. Speaker. 4916. P.P. 516. 
The amplifier is complete, on a fabric- covered baffle board. 
Output transformer included. Tone and volume controls and 
on /off switch. Ready to switch on and play. Terrific volume. Size 
12} x 6 x 3 1in. back to front. For 200 -250v. A.C. Output 3 watts. 
WHY NOT BUILD A QUALITY RECORD PLAYER? 
THE ABOVE PRICES SAVE YOU POUNDS. We give 
you free a I2in. or 10in. L.P. Record of our choice (new) 
with every Auto- changer purchased. 

SCOOP! Diodes -over 1,000,000 in stock -ideal substitute 
0.Á.81 vision detector. 
Note OUR price ¿1.0.0 per 500. P.P. 2'- (in 500 lots only). 
to SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer. Brand new, boxed, guaranteed 
Reduced from 12 gns. OUR price £7.10.0. P. & P. 416. Complete 
with microphone, tape, batteries and operational booklet 
Features push -pull amplifier, two motors, single switch operation, 
pause speed, wind, rewind, record, play back. Can be used in 
any position, indoor or outdoor. 

SCOOP! S valve Superhet Radio Chassis -Brand new 
fully aligned and tested. Valve line -up 35W4, 5005, 12BA6, 
128EG, 12AV6. Ferrite Rod Aerial, dial etc. 
OUR price 6 guineas only. P. & P. 5/6. 
FREE while stocks last, attractive Plastic Cabinet in choice of 
pastel colours and matching Speaker to every purchaser. 

SCOOP! Tune your T.V. receiver from your armchair. 
Beautiful Remote Control Units by Ekcc, Ferguson. etc. 
In manufacturers sealed carton, original cost 3 -4 guineas. OUR 
price £1.1.0 only. P.P. 2/6. A thousand and one uses for this 
splendid equipment. Limited stocks only. 

SCOOP! Radio Cabinets -attractive pastel colours 
(plastic). Approx size 6 x 4 x lin. OUR price 716 only. Limited 
stocks only. 

SCOOP! For I guinea only. P.P. 216. Wavox Capacity 
Aerial. The only aerial with additional short wave feed for 
hypersensitive reception on short and ultra -short waves with the 
Wavox A.I performance on medium and long waves. 

THE SIOUX 60 WATT 
MULTIPURPOSE 

AMPLIFIER 
Ideal for Guitar, Bass or Lead. 
- - Organ, Vocal Group 

Public Address 

Tr 

ONLY 

39GNS. 
PACKING & 
CARR. 
EXTRA 

Incorporating Two High Duty Speakers designed to handle 
efficiently the full output of Amplifier at frequencies down to 
25 c.p.s. Heavily made Cabinet in two -tone Vynair. For 200- 
250 v. to 50 c.p.s. A.C. Mains operation. Four lack socket inputs 
and two independent volume controls for simultaneous connec- 
tion of up to four instrument pick -ups or microphones. Level, 
frequency response throughout the Audible Range. OUR 
INCLUSIVE PRICE FOR AMPLIFIER MIKE, STAND,. 
SPEAKERS, LEADS, ETC. ONLY 39 Gns. (REGRET 
NO H.P.) 
Now used by Leading Groups and Guitarists throughout 
the country. By request we will supply all units separately. 
Cabinet 10 guineas. P.P. 1016. Amplifier 20 guineas. P.P. 5/6. 
Speakers (pair) 7 guineas. P.P. 516. All leads supplied where 
applicable -complete assembly time under 30 minutes. 
Sioux Junior Mk. II, 15 watts as above but incorporating one 
I2in. speaker. £15.15.0. P.P. 21! -. 

SCOOP! Cartridges- Ceramic Diamond Stylii- 
Stereo-by Acos. Limited number only at one quarter of 
original price -IS/- only. P.P. 1' -. While stocks last. 

TRANSISTOR SECTION 
SCOOP! A first -class 2 wave -band 8 transistor superhet 

chassis by world famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. Note 
OUR price only L6.0.0. P. & P.2 %6. Suitable speaker 10'6. P. & P. 

I!6. A few cabinets can be supplied at 22'6 each. P. & P. VG. 

OUR price for the package deal £7.4.0 only, plus 4f6 P. & P.. 

Ideal for Caroline. 
S.A.E. enquiries please. Our Complete Lists IF- only -e 
credited against your order. 

IF NOT ADVERTISED IT IS STILL IN STOCK. 

L.K.,ELECJRONIc'-'S,»(Vi,cto.ria).. LTD. 
* 7-17 GILLINGHAM ROW, WILTON ROAD, LONDON, S.W.1 

All correspöHdence"to Numperl7 
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KT33C 6/- ,iJSG 2/- 19.A1 ; 5/- 77 6/6 Brand new individually KT44 5/9 1V ¡ 6J6 3/6 12A57 6/- 78 51- KT63 4/- ,ì,16W' 6/- 12.317 10/- 50 5/8 KT66 12/9 ri.17. 5/- 12BA6 5/6 SI 9/- checked and guaranteed KT67 15/- 6J7M 8/- 12BE6 7/- 52 8/- 

VALVES KT76 8/6 6K6GT 5/6 12BH7 7/- 54 8/- KT88 20/- 6K7l: 2/- l'tl'8 3/- 85_4'! 8/- K'fR'61 4/6 6K7GT 4/9 F! H4 2/- '21fIVPT 
AC)/1L 4/6 UI,ß 

KTW63 2/- SK50 3/- CJSUT 2/8 7-pm 2/8 10 8/- EF91 2/9 K1"241 8/- 6K8GT 8/3 11.17uT 6/6 2201'A 7/- ACP4 6/- DL819 15/- EF92 2/- KTZ63 5/- 6K8M 8/6 12-K7aT 2/- ...8201 II 4/- AC6PEN5/- E80F 23/- EF95 5/- LP2 10/- 6 K2 12/- i2K411 10/- !-''->DU 9/- AL60 5/- B1148 2/6 EF183 8/- M8100 9/- 61,5(4 6/- 121/17:T 3/3 07A 5/8 AR8 5/- E1266 50/- EF184 8/- 518142 12/- 6L6G 6/- 125A7 7/- ;;101'. 25/- ARP3 8/- E1415 301- EHT1 300/- MH4 5/- 6L60A 7/6 12.W'7 4/- b:iOB 8/- ARP12 2/6 E1524 12/6 EL32 3/9 MHLD810/- 6L70 4/- 12YG7 3/- 357A 7/- ARP24 3/6 EA50 1/- EL34 10/- MIA( e/- 61,34 9/6 125147 3/- 364A 5/- ARP34 4/- EA73 7/- EL36 5/- 6108 8/. iiLD20 5/9 125.17 51- :393A 15/- ARTP1 6/- EABC80 5/- EL38 17/8 \E17 7/- 5N7 6/- 13rIi70T3/- 446A 8/- ATP4 2/8 E-491 3/6 EL41 7/- NGT2 10/- 6N7G 5/9 128NT(:T 703A 80/- ATP7 5/6 EAF42 8/- EL42 8/- OB3 7/- 6Q 7 G 8/- d/9 705A 10/- AU7 55/- EB34 1/6 EL50 8/- 0C3 5/- 5R7 5/8 125117 5/- 71513 80/- B6H 15/- EB91 3/- EL81 8/- 01)3 5/- 68A7 7/- I214 2/- 717A 3/- BL63 10/- EBC23 8/- ELM 8/3 OZ4A 5/- 65A7GT 6/6 [21.7 7/- 724A 15/- B84 8/- EBG41 7/- EL84 5/- PCC84 5/- ,i5K7GT 9/- I.;I1! 6/- 401 6/- B85 90/- EBC81 5/- EL85 8/- PC035 7/- 66(7 7/- 111:2 15/- 00.3 22/6 B884 87/8 EBF80 5/- EL91 4/6 PCC89 10/- 68(7GT 5/- 19133 10/- 507 5/- B2134 18/- EBF83 7/6 EL95 5/- PCF80 6/6 68(47 5/- 19G6 9/- 808 8/- BT19 25/- EBF88 6/9 EL360 20/- POF82 8/8 68FGT 5/6 1907 5/- Sil 17/6 BT:35 25/- EC52 9/- EM80 6/- PCF84 6/- 68H7 3/- 19111 6/- 513 63/- BT45 150/- EC53 12/6 EM81 7I8 PCI,81 9/- 68J7 5/- 19M1 5/- 515 35/- BT83 35/- EC70 4/- EM84 6/3 PCL82 61- 68.17GT 5/8 20P4 1/- 629A 30/- CC3L 2/- E090 2/- F,M85 9/- PC'L83 8/3 68.I7G 8/8 2IB6 9/- 82913 50/- CL33 9/- EC91 3/. EN31 10/- PCL84 7/- e8E7 4/6 25L61:T 5/6 9;3oB 4/- CV71 8/- ECC81 4/- E81774 80/- PC'1,85 8/6 681dGT 5/6 2555 6/- 832A 45/- CV77 5/- ECC82 5/- EeU208 6/- PCL86 9/- 68>7 3/6 25Z4G 6/8 5:3'! 15/- CV102 1/- ECC83 6/- F71'51 5/8 PE625 4/6 5597 6/- 257.5 7/6 .5:33A £12 (`V103 4/- ECC84 5/6 EY86 6/6 PEN46 3/- 6587 2/- 25Z6(:T 8/6 5:37 C/- CV4014 7/- ECC83 6/8 EY91 3/. PEN200A3/- 6174(4T 9/6 25D7 6/- 443 5/- CV4015 5/- ECC91 4/- 0240 5/- PL36 7/8 
CV4025 10/- ECF82 7/- riVfiG 5/- 30 5/- 560 10/- / EZ41 6/8 PL38 16/- 6V6GT 5/6 30015 9/8 46fiA 14/- Cl'4048 40/- ECH42 8/- EZ80 5/6 PLBI 7/- fiV6M 8/- 80F5 8/8 .84 10/- CY31 5/8 ECB61 5/- EZ81 3/6 PL82 5/- 6X4 3/6 :30FL1 10/6 954 ' 4/6 DI 1/6 001183 7/6 F/6057 5/- PL83 5/- 6X5G 5/- 30P19 12/- 955 2/6 D41 3/3 ECL80 6/- F/6061 5/- PL84 6/6 6Z5GT 5/3 30PL1 8/- 956 2/- 081 6/- ECL82 7/6 F/8063 4/- PM24A 5/- 6Y6G 6/- ,5316GT 7/- 957 5/- D77 8/8 ECL83 10/- FW4/5008/8 PT15 10/- 6-30L2 10/- 35T 17/8 95RA 4l- DA30 12/6 ECL86 10/- FW4/8008/8 FT25H 7/6 fi7,4 5/- 35W4 61- ]fil'3 , 6l- DABO 75/- EF36 8/4 01/236G 9/- PT25M 7/8 7137 7/8 35Z3 8/- 1616 3/- DAM e/- EF37 7/- G1/371K19/- PX4 14/- 7('.5 10/- 35Z4GT 6/- 1619 5/- DD41 4/- EF39 5/- 050/211 5/- PX25 9/- iC6 7/- 35Z5GT B/- 1fi25 8/- DETS 8/- EF40 8/- GM4 45/- PY33 8/8 7l'7 0/- 37 4/- 1626 3/- DET20 2/- EF50 2/6 GZ32 10/- PY80 5/6 717 7/3 38 4/- 1629 4/6 DET25 15/- EF5'3 8/- GZ34 10/- Py81 5/6 747 7/- 41MF 4/- 2051 5/- DF73 5/- EF53 4/6 1163 7/- PY82 5/- 7V; b/- 44A/180N 4043C 18/8 0991 3/- EF55 8/- HK54 22/8 PY83 8/- 7Z4 4/6 30/- 4063 8/- DF92 3/- EF71 7/8 HL2K 2/8 PY800 6/6 ps 2/6 2158G 8/- 4313C 30/- 0996 6/- EF72 5/- HL23 8/- PZ1-35 9/- 902 3/- 50L6GT 8/- 5704 9/- DK92 8/6 EF74 4/- HL23DD5/- PZl75 3E/- DM 3/8 53A 7/8 GT36 8/- D%98 5/6 EFHO 5/- HL41 4/- QP21 6/- 11E3 37/6 57 8/- fi064 /- DL92 5/- EF81 6/- EVR2 9/- QP25 5/- 12A6 2/6 58 6/- 6065 8/- DL93 6/- EF85 4/8 K3A 30/- QP230 5/- / 61- 12AH7 5/- 59 e/- 6080 22/- DL94 5/9 EBBr, 6/8 KTBC 22/. Q8150/15 5A1730 5/- 6116M 1/6 12AH8 11/- 75 5/6 7193 1/9 DL96 5/6 EF89 3/9 %T32 8/- 10/- V039 6/- 5A174G 5/- 6J4WA 10/- 12AT7 4/. 76 5/- 7475 2/- MAN .1' OTHERS IP STOCK include Cathode Ray Tubes and Special Values. All U.K. orders below £1, P. & P. 1/-; over £1, -/-: over £3, P C.O.D. 2/6 extra. Over,eas Postaue extra at cost. 

WELL PROVEN RELIABLE COM- 
MUNICATION RECEIVER P.C.R.2 

Q805110 5/6 
981202 8/- 
QV04/7 8/2 
113 8/_ 
1104 /1250 

60/- 
RK 72 6/- 
8L30P 15/- 
eL30 12/6 
8P2 8/8 
8P41 1/6 
8961 1/6 
8PL10 3/8 
8TV280/40 

12/6 
8Tl'70/808/- 
8U2150A 

10/- 
T41 8/8 
TP22 5/- 
TP25 15/- 
TT11 51- 
TT15 35/- 
TTR31 45/- 
TZ0520 4/- 
T7,20 16/- 
1:8i 80/- 
U12/4 8/- 
U17 5/- 
U18 8l- 
U25 11/- 
C27 8/- 
U52 2/- 
fIABC80 4/8 
UBC41 8/- 
I.BP80 5/6 
1-BF89 8/8 
UBLL1 11/- 
11U1,85 8/8 
1311142 8/6 
CC1181 8/- 
CCLR2 8/- 
CCLR3 10/- 
11F41 /- 
UF89 61- 
CL41 e/- 
UL84 5/6 
UU5 7/- 
UL'9 8/6 
UY21 7/6 
UY85 5/- 
V1120 9/- 
V1507 5/- 
VI924 20/- 
VMP45 12/- 
VP23 3/- 
V P41 5/- 
VP133 9/- 
VR99 8/- 
VR105/305/- 
VR150/305/- 
VT4C 20/- 
V1733A 4/- 

1- X:1_55 4/- ;51414:1 9/- 
'1 5/- 514 "- 

W115 8/- 5(4(7 4/6 
W119 8/- 53'417 9/- 
Xli', 8)- 5X40 8/6 
X145 8/- 5V311 4/- 
Y66 7/6 5V3GT 5/- 
YF 1/- 5Y3WGTI1 
163 5/- 9/- 
165 4/- 5Z40 6/6 
266 - 8/- 6AB7 4/- 
221 8/- 6507 2/- 
0800U 20/- 6A05 2/8 
Z801U 10/- 
183 81- 
IA5GT 5/- 
11322 30 /- 
1('S01 6/- 
1U8GT 6/- 
107G 7/6 
102 3/- 
101/01 6/- 
11.4 2/6 
1tLA6 6/- 
11,06 7/- 
ILH4 4/- 
1N 1B 4/- 
1243 4/- 
1870 4/- 

1115 8/6 
184 5/- 
155 4/6 
114 2/- 
2.43 5/- 
2235 6/- 
2B26 8/- 
2026 71- 
2026A ß/- 
2034 2/8 
2(343 12/8 
2045 22/6 
2046 30/- 
2C51 12/- 
21121 5/- 
3X2 8/- 
3A4 4/- 
3A/108A20/- 
3A/48J 85/- 
3A/167/M 

3B7 ß9 /- 
3834 5/- 
31328 151- 6F7 6/- 
301; 4/- 6F80 6/6 
3029 50/- 6F12 4/6 
3Q4 0/- 6F13 5/- 
3Q5GT 7/- 61414 6/- 
384 4/- 6F32 4/- 
3V4 5/9 6933 3/- 
4027 85/- 6080 2/6 
401 4 - all 

6.407 e/- 
6)4H6 10/- 
6.4.17 3/- 
6AK3 5/- 
,i507 6/- 
6.4151 3/- 
[iALSW 7/- 
6AM5 2/8 
,iA116 4/- 
5595 /- 
fiA45W 9/- 
6A86 4/- 
6A86W 9/- 
65570 20/- 
SATO 3/6 
6AU6 7/- 
6AX4 8/- 
6B7 
66RG 
lìBA6 
O'6.87 
6131.6 
613.17 
fi8B7 
i1314'ó 

61'4 

61 , ':,GT 
6C6 

6/- 
2/6 
4/- 

4/3 

6061: 
608(1 
OCHO 
6C"21 
fiCL6 
fiD6 
625 
6900 
6F5GT 
6F6G 

9/- 

9/- 

2/8 
0/- 
4/- 
3l- 

1/6 
80 /- 

91- 
8/- 
6/- 

5/9 
4/- 

MARCONI COMMUNICATION 
RECEIVERS CR.I50 Frequency 
coverage 2 -60 Mc /s in 5 bands. Two Ifs 
1st 1,600 kc /s, 2nd 463 kcls. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20-40 dB from 30 -60 Mc /s. Self- checking 
calibration (built in calibratorl. Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
indicator Bandpass from 100 c/s to 10 kcis 
bandspread. Metering and visual tuning 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition. 449. Mains 
P.S.U. by P.C. Radio E4.10.0. Carriage 30/- 
CR. I50. 2. Frequency coverage I.5 -22 
Mc sin 4 bands, all other features as in 
CR.I50. Price E35. Carriage 301 -. 
P.C. RADIO'S mains P.S U. for above, 
901 -. 
DHR HIGH RESISTANCE HEAD- 
PHONES. New, 141 -. P. & P. I /6. 
WIDE RANGE MULLARD VALVE 
VOLT METER TYPE E 75552. 
I00mV -500v. D.C. or A.C. peak from 35c 
to 5mc, additionai range 500v. to 15kc 
D.C. or peak A.C. Frequency response 
with probe is lever from 35c to I00mc. 
Power supply II0/245v. A.C. Price 425. 
Carriage LI. 
SEALED HI -SPEED SIEMENS RE- 
LAYS 1700 x 1700 ohms IS' -. P. & P. 1'6. 
STABILISED POWER SUPPLY 
UNIT TYPE R.2001 ( EDISWAN) 
with 2 independent outputs. 
I. 0 -100v. 50mA metered and regulated 

by coarse and fine adjustments. 
2. 250v. Bias as 5mA. 
Stability 0.02x. Price 418. 

(Made by Pye). 120 kc /s -350 kc /s. 
525 kc/s -1600 kc /s. 6 Mes -22 Mes. 
Overall sensitivity 1 -2v.V. S -Noise ratio 
10 db at 60.V. Circuit incorporates an 
RF stage, two I.F. stages, tone control, 
A.V.C. antenna trimmer. 6V6 output. 
Set in fully working condition together 
with headphones and speaker plug, 
47.12.6. Carriage 15/ -. 
Ditto but with built -in power supply for 
210 -250v A.C. 49.14.6. Carriage 15/ -. 
EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1,00012, IWS 
to 200,000/2 With test lead;, leathe 
arrymç case. Tested 44.19.6. P. & P. 3/6 

P.C. RADIO LTÛ 
170 GOLDHAWK ROAD, W.I2 

Shepherd's Bush 4946 
Open 9 -5.30 p.m. Thursday 9 -1 p.m. 

20135 25/- 
80_0 5/- 
91101 3/- 
9002 4/6 
9003 6/- 
9004 2/6 
9006 2/6 

C.R, Tubes 
41, 1596 

(09.1155/- 
E4504/B/16 

25/- 
VCR97 08/- 
VCR 13830/- 
V'C11138A 

40/- 
VCR139A 

35/- 
VCR517B 

40/- 
VCR517C 

40)- 
8FP7 45/- 
3E01 40/- 
5C'P1 30/- 
5FP7A 12/- 

Photo Tubes 
051(18 5/- 
0916 12/6 
9315 55/- 
0097C 350/- 

Special 
Valves 
A( T6 £8 
0301 £4 
0RN2A 

23.10.0 
11324 25/- 
2322 £2.10.0 
2.1;4 £8 
41//A 30/- 
3.0/92/E 

237.10.0 
714AY £4 
723A/B 50/- 
725A 80/- 
726A 19/- 

Transistors 
OC'44 6/- 
0C45 7/- 
0071 5/- 
OC72 6/- 
0081 7/- 
0002 10/- 

k F. free 

PANEL METERS (round) 
0-50 microamps 21" 
0-100 microamps 2" 
0-100 microamps 21" 
0-200 microamps 2" 

C-500 microamps 21" 
0-500 microamps 31" 
0-1 mA* 2" 
0-I mA 3" 
25-0-25mA 21" 
500 mA 31" 
0-100 mA 31" 
150-0-1,500 mA 3" 
0-500 mV 31" 
0-5 V 31" 
0-15 V 2° 
0-50 V 25" 
0-150 V 25" 
0-10 kV 2á" 

D.C.** 
D.C.** 
A.C. 
D.C. 
D.C. 
D.C. 
D.C. 
D.C.** 
D.C. 
A.C. 

A.C. 
D.C. 
D.C. 
A.C. 
A.C. 
D.C. 
A.C. 
D.C. 

401- 
351- 
30/- 
32/6 
30/- 

3716 
1916 

351- 
451- 
25/- 
22/6 
291- 
3216 
22/6 
I7/6 
28'- 
241- 
63/- 

* *Weston ", as usually used in H.R.O. 
as "S" meter. *Projection type 

VERY HIGH CLASS COMMUNI- 
CATION RECEIVER Type B T 402E; 
150 KCF; -385 KCF, -510 KCF; -30 MCF,- 
Fully tested 460, carnage 30 -. 

STABILISED POWER SUPPLY 
UNIT TYPE R.I095 (EDISWAN) 
with 2 independent outputs. 
I. DC 120 -250v. 50mA metered and 

regulated 
2. AC 6.3v. CT 3 amps. 
Stability 0.02 %. Price E18. 
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f110. F.10. TAPE MOTORS 115 v. A.C.' 
25 w. 12/8 Pair. for 200 /250 O. (in series). 

June, 1965 PRACTICAL WIRELESS 

DESPATCH- TODAY ? - PHONE- NOW! 
DE LUXE RECUKU PLAYER Klfi 
Autochant e k -tone 
Cabinets 17 x 15 z 
84m. High Dux 
loudspeaker, 3 watt 
2 valve 2 Stage 
ampd8er ready built. 
Quality output. Volume 
and toue oontroh. All 
items fit 
together 
perlently 
Specie, m- 
siruotion 
enable me- 
emsly te 
30 minutes. 
onlyO wire. 
to loin. 12 
month.' written guar- 
antee 
AUTOCHANGE KITS 
BAR. Monarch 
Garrard Autoalm 
OR SEPARATELY 
Cabinet with ward 14 z ,Sin... 83.9.8 P.P. 8/6 
Amplifier with speaker £2.12.5 P.P. 8/8 
AUTOCHANGERS (Stereo 15/- entra, 

8.8.R. UAW Supers2m 55.19.8 P.P. 8/6 
Garrard Autoslim Mono .. , 26.10.0 P.P. 3/8 

81801,E PLAYERS 
Garrard SRP10 auto stop 24.17.8 P.P. 2/6 

E.M.I. Auto Stop Model 28.19.6 P.P. 2/8 

Complete -a. above, 
010.10.0 P.P. 6/- 
810.19.0 P.P. 5/- 

Q MAX CHASSIS CUTTER 
Complete die punch Allen screw and key. 
}in. 14'6 I-, in. 18'- Irin. 2216 
gin 1416 Ilin. I8/- 2in. 34(3 
ein. 1516 gin. IB/6 2 yin. 3719 
¡in. I51 lain. 20'- 2 +tn. 441 
lin. I87- l +in. 20/6 lin.sq. 3116 

CRYSTAL MIKE INSERT'S 
líln. dia. x tin. 8/6; 11n, die. x ',rein. 7/6 
ACOS MIC, insert llln. dia. x tin. 8/8 

"6+I" TRANSISTOR RADIO 
First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit, Olin. x Olin., but EXCLUDING 
Speaker and cabinet. A'6e0 Speakers. 35 ohms, 8 x 4ín., 21/- 

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2, 6 or 1.2 v., I amp., 8/9; 2 a., 11/8; 4 a.. 17/6. 
CHARGER TRANSFORMERS. Input 200 /350v. lia 
15/6; 2a. 17/6; 4a, 92/8. Circuit included. 

MINIATURE PANEL METERS 
Size Ilin. IC. Precision ewelled 2% 

b0 
500µA 3216 

800V .. 27/8 "S" Meter 351- 

MOVING COIL MUL'FIMEfEtt TK 200 
0- 1000v. A.C. /D.C., ohms .0 -100k. etc.. 49/8. 
VALVE HOLDERS. Int. Oct. or Mazda Oct., 8d. 
B7U. BSA, ROG. 69A, 9d.; B70. 29Á with can 1/6. 

Mantic 6E011, 1070, BOA, 1/.. Valve plugs B7/ ;. 
BOA, Int. Oct. 2/8. 

1965 RADIOGRAM CHASSIS 

Three Wavebands. Five Valve. ECH81. 
Long. Med., Short. EF89, EBCS1, EL84, E280, 
12- months guarantee. A.C. 200/250 v. Ferrite 
Aerial, 6 watts, 8 ohm. 184ta. s Tin. high x Sin. 
deep. Dial size 18 x 4ta" horizontal working. 
Aligned, calibrated. Chassis isolated from maim. 

BRAND NEW 69.15.6 Carr. 4/6 
Matched speaken Sin. 17/8; loin. 251 -; 12m. 80/ -. 

ARMSTRONG RADIOGRAM 
CHASSIS VHF -PM and Medium Wave 
model 127M 228.10.0 or Stereo 237.10.0 

NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1/3006 2/- 100 /262 0 6002 0/- 

2/350? 2/3 250(25V 01(1/600V 121- 

4/350V 2/3 500/15V 2/6,18 +18 /500V 7/8 
8 /4502 2/3 1.000í15V 9/6 32t 32/350V 5/6 
16/450V 2/- 2 +8 /4300 3/6 32, 32/4509 6/- 
32/450V 319 2 +101450V 3/d 50 +50/350V 7/- 
25/25V 1/9 lb" 10140024/3 64 ±120/350V 11 /6 
50 /50V 2/- 32 +32/35024/0'100 - i - 200/275V 12/6 

PAPER TUBULARd 
330v. 0.1 9d.; 0.5, 1/9.1 mìd. 3/-. 
300v. 0.001 to 0.05 Od; 0.1 1/-; 0.05 1/6; 0.5 2/8, 
1,000v. 0.001, 0.002, p.0115, 0,01, 0.02, 1/6; 0.0S, 
0.1 2/-; 0.22, 0.5 8l, 
2,00Uv. 0.005, 0.0). 0.02 2/8; 0.05 3/6. 

1LVER RICA dinerauce 1pF) 2.2 to 47pF, 1 /: 
ditto 1% 30 to .01 mid, 1/ -; 1,600 to 5,0000'. 1 /9. 

eratuie4i 500V, 1pl' 9d. each. 
TWIN GANG. "0 -0" 20b 11F + 170 pF, 10/0; 365 

F ouolature, 10 /-; 500 pk' standard with trimmers, 
/8; uudget, 7/8; midget with trimmers, 91 -; 100 pF, 
low motion, standard, 91 -; small 3 -bang 500 pF, 
7/0. Single "0" 365 pF, 7/6 SHORT WAVE. 
Ingle 10 ph', 25 pF, 50 pF, 76 pF 100 pF, 160 pF. 
/8 each. Can be ganged together. Couplers 9d. each. 

TUNING AND REACTION. 100 pF, 300 pF, 
5011 pF. 2/0 each, sued dieloetrlc. TRIMMERS 
Compression centime, 30, 30, 70 pF, 9d.; l00 pi,. 

50 pF, 1/2; 205 pF, it 100 pF, 710 pF, 1/8. 
Trimmer with knob 1000. pF 2/. 

MAINS TRANSFORMERS Postage 2/- Oleo. 
STANDARD 250 -0.200. BOmA. 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rdctitler 6,9 v. 1 a., 5 v. 
2 a. or 4 v. 9 a.. 22/6, ditto 350.0.390 -, 29/6 
MINIATURE 200 v. ell inA. 0.3 v. 1 a. .. 10/8 
MIDGET. 020 v. 45 rnA, 6.3 v. 2 a. . 15 /6 
SMALL, 300 -0 -300, 70 mA. 0,3 v. 4 a. . 19/6 
STD. 250 -0 -280 80 "A; 6.3 v . 3 . 5 0 . . , 17/8 
HEATER TRANS., 6.3 v., It a. 46; 4 a. 10 /8 
Ditto, tapped 1.4, 2, :1, 4, 5, 0.3 v., 1/, a. 8/6 
GENERAL PURPOSE LOW VOLTAGE t amp. 
3, 4, 5, n, 8, 9, 10, 12, 13, 18, 04 30 v. 22/6 
AUTOTRANSPORMERS. 150 w. .. .. 22/8 
0. 115, 200, 230, 240 v. 500 w. .. .. 52/0 
MULLARD "510" Mains Transformer ,. 33/6 

URPLUS 2 -VALVE GRAM, AMPLIFIERS. Valves: 
UY85 Rectifier and t :4;L82 '1'riade;l'entode givin 
34 watts output. Overall -ire Sin. high x 5410. s2in. 

rep. Each ampline, New and Tested supplied 
umplete with valves 3 ohm output transformer. 
tone and volume ualon controls. ONLY 87/6 
P.P 2/8. Completely ready tot use 200/250v. A.C. 

TELESCOPIC CHROME AERIALS. 12 to 3310., 8/6. 
TRIPLEXERS Bands 1.11, III, 12/8, COAX PLUGS 1/- 
LEAD SOCKETS. 2 / -; PANEL SOCKETS, 1 / , 
OUTLET BOXES (Surface or Bush), 4/- each. 
BALANCED TWIN FEEDER yd., 60.,130 or 300 ohms 
TWIN SCREENED per yd., 1 / -, 80 ohms only. 

THE "INSTANT" BULK TAPE 
ERASER AND RECORD HEAD 
DEMAGNETIZER. 200:250 v. A.C. 

35,- 

TRANSISTOR MAINS 
ELIMINATOR 29'6 rPI -0r., Pl9-9v 

DOUBLES, 42/6 l'l'I -Pei. l'Pe +PPS, PPSft 
(4 +4 t). Same .11, a- hatt,-r)cs. 

WEYNAO P52 COILS 
Ferrite aerial 12 /8: Osc. Po0/1AC 5/4; Let 
and 2nd 1.F. P50I2CC 517 each: 3rd I.F. 
P50 /3CC 6 / -. Spare Cores 6d.; Driver Trans 
-LFDT4 9/8; Printed Circuit 9/6; 35 ohm 
Speakers. 510. 17 /6; 6 x 410. 21/ -: J.R. 
Tuning Gaily 10/6: Booklet 2/ -. 

NEW MULLARD TRANSISTORS 
Holdere 1/8; 01'71, 0 / -; 0072, 7/0; 0A210, 9/6; 
OC81, 7/6; AF115, 10/6; ÁF114, 11/ -; OC44, 8/.; 
0046, 8 / -; OC17i, 9 / -; 0C170, 8/8; AF117, 9/6 
OAS', 8/ -; OC18, 12 /8; BY100, 10 / -. Min. 
Condensera 0.1 ruFd., 30v. 1 /3; 1, 2, 4, 5. 8, 16, 
23, 30, 50, 100, 500, 1,000 mid., 15 volt, 2/6. 

Volume Controls 
Linear er Log Tracks 
long spindles. Midget 
6 K ohms to 2 Meg. 
L.S., 8/ , D.P. 4/8. 

Stereo LIS 10 /6; DP. 14/- 
1m lug+ lm. A/iog. 7/8 

80 CABLE COAX 
Semi -air spaced tin. 
40 s 25/_. 6d. yd- 
Ideal 605 lines. U.B.N. 
Low loss 5213 
100ft. 600 Mc /s1 /6 yd. 

BAKERS SELHURST 
LOUDSPEAKERS 
13111 15w. Stalwart, 3 or 15 
ohms, 45 -13,000 e.p.s., 
12,000 lines 6 gm. 
loin. 13 watt uuitar Model 
l5 ohm 70. 10,000 cp.e. 
Bass Res. 10 c,p.s 
1.2.000 kne. .. 5 gna. 
12in. Standard H.D. 20w. 
40- 14,500 op.s, 7 Sns, 
122in. De Luxe 15w. 05- 
17,000 e.p.a. Foam 9 ona. 
loin. Baas 25w. 20. 18,000 
r.p.a. 17,000 lines 18 one, 

115 

15in. Auditorium, 35w.. 20 c.p.e. to 12 kris. 18 gas 
15m. SOW Guitar Model 20.10Kcis .. .. 18 gm 

C.R.T. ROOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes with tailing emissions- Full 
instructions supplied, mains Input. 
Optional 25% and 50% boost 
"v.. 0.2v. or 12.6v. State voltage required. 
PRICE 15/6. 

LOUDSPEAKERS, P.M. 8 OHM FAMOUS MAKES. 
Ills., Sin.. 4m.. lin., 7 x 4iu. 15/6 each: 8in., 17/6 
0f10., 16/6; 101x., 50/ -; 121n. 80 /- (15 ohms, 85-); 
l0 6íu., 22/6; i 010., 21/-: 9 x Stu., 21/- 
E.M.I. 13 1 0,0. TOW, ceramic magnet 46 / -, 
WAVE- CHANGE SWITCHES, 2 p. 2 -way or 3 p.. 
6-way; 3 p. 1 -way or 1 p. 12.0-ay; 4 p. 2 -way or 4 p- 
3 -way, 5/8 each; 8 p. 4 -way, 3 water, 6/6. 
Wave change "MAXIM" available; 1 p. 12 -way. 2p 
0 -way 3p. 4 -way, 4p. 3 -way, Op. 2 -way. Kit Priee. 
1 wilier 8 /0; 2 wafer 15/6; 3 wafer 16/ -. Extr 
wafers 8/8 each, extra long shafts 2/- extra. 
TOGGLE SWITCHES, e, p.. 2 / -; d.p., 8/8; d.p.d.t., 4/ 

BOOKS Please add postage 
Transistor Audio Amplifier Manual 81- 
Shortwaee Transistor Receivers ., 5/- 
Beginner.' Modern Transistor Sets, 7/8 
Sub -miniature Transistor Receivers 5/. 
Boys' Book of Crystal Sets .. .. 2/8 
..W.W" Radio Valve Data .. ...7 /6 
High Fidelity Speaker Enclosure .. 5/- 
TA Fault Finding.. .. .. 6/- 
Milliard Amplifier Manual 3/6 
Radio Valve Guide, Books 1, 2 3. 
4 or 5 .. .. .. 5/- each 
Practical Radio Inside Out .. .. 3/6 
Valve Equivalents at a Glance ,. 3/6 
'Transistor Controlled Models .. 7/6 
International Radio Stations .. 2/8 

JACKS Standard open -cl roult 2/6, closed circuit 4/6 
( ;emtdi8 type 3 -pin 1/8; Standard Lead Type el% 
Phono Plugs 1l -. Socket 1 / -. Banana Plugs 1/- 
JACK PLUGS, Screened S / -. Orundlg 3-pin 8/6 
BULGIN NON -REV PLUGS and SOCKETS P74, 
2 -pn 4/8; P7 /1 3 -pia 4/8; P194 6 -pin 6/6; P466 1616 
RESISTORS. Preferred values. 10 ohms to 10 meg. 
3 1 l w., 20%ú 44,; li 84,; 2 w 1/ -. 
HIGH STABILITY i w., 1 %, 2 /-e Preferred values 
10 ohm. to 10 incl. Ditto 5%. 10 ohme to 12 meg.. 9d. 

watt r1 /6 
coo /. lo co WIRE -WOUND RESISTORS (1/9 

ms ` 15 watt J 10 ohms -6,600 oh81- 
10 K., 13 K., 05 K., 10 w. 8/. 
MAINS DROPPERS Midget. With sliders. 0.315. 
I I... 0.2a., 1.2 K., 0.15 a., 1.6 X., O.1a.. 2 E., 6i. 
each. Line Cord 100 ohms lt. 3 -way, 1/- ft. - 

Wtrewoand Eat. Speaker Control. ion 8/ -; 350 e /0. 
WIRE -WOUND POTS S WATT Pre-set Mie., TV 
1y pos. All va mes 10 ohms to 25 E., 8/- each. 3óK., 
4/-, (Carbon 30K to 2 meg., 8 /.1. 
WIRE -WOUND 4 WATTS. Pots. Long Spindle. 
Valu' o0 ohms to 50 K., 6/e; 100 K.. 7/6. 
SPEAKER FRET Tygan various colours, 521n. wide 
loin 10 /- ft.; 261n. wide from 6/- It. Samples S.A.E. 
EXPANDED METAL 11013 19 x 12, 6 / -- 

ARDENTE TRANSISTOR TRANSFORMERS 
D8085 7.8 CT.1 Push -pull to 3 ohms output 11/- 
D8054 1.5:1 C.T. Push -pull Dover 11 /- 
D8068 11.5:1 Output to 3 ohms, etc. 11/- 
D239 4.6:1, Driver, 11/8; D240. 8.5:1 Driver 11/11 
TRANSISTOR POTS 6 H Iwitehed V01645 NS 
SUB -MIN EARPIECE UM or magnetic 7/6 
SUB -MIN JACK AND PLUG 2.5 or 3.6 mm.. 8/6 pr. 

Blank Aluminium Chassis. 18 s.w.g. 
4 sides, riveted corners. lattice fixing 
holes, 2i1n. sides. 7 x 410., 6/6; 9 x lin. 
6/6; 

115 x1141n /15/1311 x 31n9/6/61 Panels. 

RETURN OF POST DESPATCH Export: Send remittance and extra postage no C.O.D. CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS WES CROYDON$TNO4ís 

Written guarantee with every purchase Buses 133,68 pass door. S.R. Stn. Solherst P.P. Charge 116. Full List iL C.O.D.2'6slttre. 
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116 PRACTICAL WIRELESS June, 1995 

NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPER AFTER SALES SERVICE 

ROAMER SEVEN Mk III 

5 WAVEBAND PORTABLE OR CAR RADIO 
Amazing performance and specification * Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 

9 stages -7 transistors and 2 diodes 
Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metre:. 

Push -pull output for room filling volume from rich toned heavy "Celestion" speaker. Air spaced ganged 
tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves. 

Real leather look case with gilt trim and shoulder and hand straps. Size 9 x 7 x 9in. approx. 
The perfect portable and the ideal car radio. (Uses PP7 battery available anywhere). 

Total cost of parts now only £5.19 P. Parts Price List and easy build plans 31- 515 MELODY 
New TRANSONA SIX 

FIVE -tlav,', Lintel. 
Lux. all al Good rotuun" " 

c. P. D,an »,. 
7 stages -S transistors and 2 
diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorpor -- ates Ferrite rod aerial, tuning con 
denser, volume control, new type fine tone super dynamic 21in. speaker etc. Attractive case. Size 6) x 41 x 1Ì1n. with red speaker grille. rUses 1289 battery available anywhere.) 

Total cost of all 
parts now only 42/6 P. & P. Parts Price List and easy build 

316. plans 21-. 

TRANSONA SIX 
8 stages -6 transistors and 2 

diodes 
This is a top performance receiver 
covering full Medium and Lonz 
Waves and Trawler Band. High -grade 
approx. 3in. speaker makes listening 
a pleasure. Ferrite rod aerial. 
Many stations listed in one evenine 
including Luxembourg loud and clear. Attractive case in grey with red grille. 
Size 61 x 41 x litn. (Uses PP4 battery 
available anywhere.) Carrying strap 
11- extra. 

Total cost of all 59/6 P. & 
P. parts now only 316. 

Parts Price List and easy build plans 116. 

SUPER SEVEN 
9 stages -7 transistors and 2 
diodes 

Covers Medium and Long Waves 
and Trawler Band. The ideal radio for 
home, car. or can be fitted with 
carrying strap for outdoor use. 
Completely portable -has built -In Ferrite rod aerial for wonderful 

reception. Special circuit incorporating 2 R.F. Stages, push -pull output. 
3in. speaker (will drive large speaker). Size 71 x 51 x Liin. (Uses 9v battery. available anywhere.) 
Total cost of all £3. 19.6 P. & P. Parts Price List and easy 
parts now only 316 build plans 21 -. 

i 
All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans available separately at fixed 
prices stated. Overseas post WI -. 

. amazed at volume and 
performance ... has really cane 
up torna expectations. 
S. G..Stocktan -on -Tees. 

8 stages -6 transistors 
and 2 diodes 

Our latest completely port- 
able transistor radio covering 
medium and long waves. 
Incorporates pre -tagged cir- 
cuit board, 3in. heavy duty 
speaker, top grade transis- 
tors, volume control, tuning 
condenser, wave change slide 
switch, sensitive bin. ferrite 
rod aerial. Push -pull output. 

Wonderful reception of B.B.C. Home and Light. 20e and 
many Continental stations. Handsome leather -look pocket 
size case, only 61 x 3, x UM. approx. with gilt speaker 
grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. & P. 
easy build plans 2l- parts now only 316 

POCKET FIVE 
7 stages -5 transistors and 2 diodes 

Covers Medium and Long 
Waves and Trawler Band, a 
feature usually found in 
only the most expensive 
radlos.On testHome, Light, 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 23ín. moving coil speaker, b)nt, In attractive 
black case with red speaker grille. Size 51 x It ..x 31. in. (Uses 
1289 battery available anywhere). 
Parts Price List and easy build plans I l6. 
Total cost of all 
parts now only 42/6 P. & P. 31-. 

ROAMER SIX NEW!! 
NOW WITH PHILCO MICRO -ALLOY R.F. TRANSISTORS 

6 'WAVEBAND ! ! 

* EXTRA BAND 
Parts Price List and 
easy build plans 21- 

8 stages -6 transistors 
and 2 diodes 
Listen to stations half a 
world away with this 6 
waveband portable. Tune- 
able on Medium and Long 
waves, Trawler band and 
two Short Waves. Sensitive 
ferrite rod aerial and tele- 
scopic aerial for. short 
waves. Top grade transis- 
tors, 3 -inch speaker. 
handsome case with gilt 
fittings. Size 71 x Si x Ì11n. 
Carrying strap 1/6 extra. 

FOR EASIER TUNING OF LUX, ETC. 
Total cost of all £3. 19.6 P. & P. 

parts now only 3'6 

61, FI IGH STREET, BEDFORD. Phone: 2367 

Callers side entrance 
Barratts Shoe Shop 
Open 9 -5 p.m. 
Sots. 10 -12.30 p.m. 
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SELF- SUFFICIENCY 
RECENT letters from readers tread on the thorny subject of the competence, or 
otherwise, of the radio enthusiast. There are so many opinions, that it is virtually 
impossible to generalise. Nevertheless, we are tempted to make a few observations 
which may bring more tolerance -or add fuel to the flames! 

Competence is a somewhat intangible element; a variable definition. What is 

considered to be competent by one person in a given context, may be considered 
highly incompetent by another. The dictionary tells us that competence means 
"suitableness ", "adequateness ", "sufficiency ". 

Who can, therefore, say exactly what is competence? A piece of equipment built by 
A could be looked upon with awe by B (who is a novice) but sneered at by C (,who is 

a professional). The horizon shifts according to ones own ability or personal criterion. 
If a man builds a set which works perfectly but looks untidy, is he competent? Is a 

highly experienced amateur considered incompetent if he cannot build a computor 
yet competent if he can construct a simple crystal set? Where does competence 
begin and end? 

We have a sneaking feeling that there might be an element of inflated self- import- 
ance in those who go out of their way to make too much of a noise about how good 
they are and how bad others may be. There is a certain regular reader who cheer- 
fully admits that nothing he builds ever works well, if at all, and more often than 
not produces bizarre results which would drive the designer grey with despair. 
This does not deter him; on the contrary, it seems to feed his appetite for more. 

To the purist, this reader is hopelessly incompetent but, for him, his erratic 
constructional efforts have an "adequateness" and a "sufficiency ". He may be no 
genius, but he probably gets more fun out of radio than many self -styled perfectionist! 

CONTENTS 
News and Comment 
An Electronic Hawaiian Guitar 
Simple Two- transistor Set 
PCR Mods 
Designing a Multimeter -Part 2 

On the Short Waves 
Automatic Control Systems 
Using a Portable in the Car 
A Stabilised Nine Volts 
A.F. R.F. Signal Generator -Part 2 
Preparing for the R.A.E. -Part 8 
Practically Wireless 
Long Wave Convertor 
Club News 

page 
118, 148 

120 
25 
27 
35 
40 
42 
44 
50 
57 
65 
73 
74 
78 

by I. J. Kampel 
by P. Taylor 
by W. V. Woods 
by K. Berry 
by John Guttridge and David Gibson, G31DG 
by A. D. Taylor, G8PG'GW8PG 
by G. J. King 
by P. G. Thomson 
by C. Marshall 
by Brian Robinson 
by Henry 
by James Brett 

All correspondence intended for the Editor should be addressed to: The Editor, "Practical Wireless ", George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage: 
29s. per year to any part of the world. (c) George Newnes Ltd., 1965. Copyright in all drawings, photographs and articles published in 

"Practical Wireless" is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions 
or imitations of any of these are therefore expressly forbidden. THE JULY ISSUE WILL BE PUBLISHED ON JUNE 3RD. 
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Ground Communication 
I WAS interested in C. R. 

Bradley's article on ground 
communication (P.W. Feb., 1965) 
and after reading N. W. Roberts' 
letter in the April issue, I had 
some new ideas on the subject. 

A power cathode follower 
could be used as an output stage, 
being driven hard so that the out - 
put stage only conducts for a 
fraction of the time, as in "Class 
C" output stages. 

A line output valve could he 
used to give quite a lot of power. 
thus greatly increasing the range. 
If the carrier frequency was high 
enough, certain communications 
receivers could tune to it. thereby 
greatly increasing the sensitivity 
of the receiving end. I would 
suggest that a CR100 (B28) 
communications receiver is used. 
as it will tune down to just under 
60kc /s. 
Huw Lewis. 

Swansea, 
Glamorgan. 

D.F. Aerial 
WITH reference to the article 

" A Ferrite Rod D.F. Aerial for 
1.5- 3Mc /s" (P.W. January, 
1965). The reference to " d.f. 
below 3Mc /s" should have read 
"d.f. above 3Mc /s ", since we 
are dealing with frequency and 
not wavelength. Also, the refer- 
ence to "adding 10° to compass 
bearing" on page 838, should 
have read "subtract 10° " 
although the present magnetic 
variation is about 6.8 °. 
F. C. Judd. 

South Woodford, 
London, E.18. 

Can Anyone Help ? 

I AM thinking of building the 
"Ten Five" described in P.W. 
October. 1964, but I am having 
great difficulty in obtaining some 
of the parts in my country. I 

would be extremely grateful, 
therefore, to any reader who 
would send me the variable 
capacitors, coils and transformers 
employed in this circuit. In 
return. I will send anything of 
the same value from my country. 
Rudolph Lobo. 

236 Godavari Hostel, 
Indian Institute of Technology. 

Madras -36, 
India. 

NEWS AND.. 
GOONHILLY PREPARED FOR "EARLY BIRD" . . . 

Now that the world's first commercial communications satellite 'Early 
Bird' is in a stationary orbit somewhere over the Atlantic and inter- 
continental telephone calls via satellite are destined to become everyday 
occurrences, the GPO's tracking station at Goonhilly has been completely 
modified to cope with the expected volume of traffic. 

Modifications have included a new, shallower reflector surface for the 
aerial dish, which has brought its performance up to, if not ahead of the 
American and French horn type aerials. The control system too, which 
steers the aerial, has been modified, for although the satellite is prac- 
tically stationary in relation to the Earth, there will be some movement. 
Weak signals received at the aerial will be amplified by travelling wave 
masers newly designed by Mullard Limited. 

Satellite 'Early Bird' in conjunction with Goonhilly or either the 
French or German ground stations, will eventually provide up to 240 
telephone circuits between the North American continent and a net- 
work of European countries. 

...AND G6AG CONTACTS "OSCAR Ill" 

teemmeileftentlii 

Mr. C. J. McClelland (G6AG) of Chalfont St. Peter, Bucks., seen here in his 
shack, has the distinction of being the first amateur operator to receive reports 
from the U.S. of trans -Atlantic v.h.f reception of transmissions he made via 
the communications satellite Oscar Ill. Other reception reports arrived from 
Czechoslovakia, France, Belgium and many English stations, while actual 
contacts were made with amateurs in Germany, Switzerland and Sweden. 

Mr. McClelland, who is a Chief Engineer at Ultra Electronics Ltd., used a 
home -made transmitter operating at IkW on 144IMc /s for these contacts, 
the satellite equipment converting and re- transmitting the signals on 
145.9Mc /s 25kú s. 

TRANSISTOR TESTER KIT 
Just £24 I8s. will buy one of Heathkit's latest test equipment kits, the 
IM -30U transistor tester. Available also in assembled form at £35 10s., 
this new instrument from Daystrom Ltd., Gloucester, will provide 
complete d.c. analysis of p -n -p and n -p -n transistors and permit direct 
read -off of d.c. gain (alpha, beta). Facilities for many other tests including 
diode or collector -to- emitter and collector -to -base leakage, collector 
current and voltage, etc., make the model IM -30U a really compre- 
hensive piece of equipment. 
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SMALLER AND SMALLER 

The Japanese radio manufacturers Standard have recently added three 
new pocket -sized receivers to their range. The most inexpensive of the 
three, the G433, is also the tiniest, measuring less than I4in. x tin. x 4in. 
Inside this minute case Standard have packed a 7- transistor circuit, a 

14in. speaker, a ferrite rod aerial and two mercury cells. Denham and 
Morley Ltd., are the UK agents for this radio which costs £9 I9s. 6d., 
and all other Standard receivers. 

THE "PIRATE" DANGER TO SHIPPING 

During February this year an urgent radio report from a lightship 
to a shore base was held up for 30 minutes because both fre- 
quencies normally available were blocked, one by a pirate 
broadcasting station. This was only one instance of shipping 
communications bands being blocked by pirate operations, but 
it clearly illustrates the very real danger they present. 

In a written answer to a parliamentary question recently, the 
Postmaster -General, listed 19 specific instances when transmis- 
sions from pirate radio stations had caused interference to ship 
to shore communications, seven of these instances singling out 
'Radio Caroline' as the offender. 

A NEW WAY TO VARY RESISTANCE 
A new device which permits completely noise -free resistance control, 
has been Introduced by Mullard. In appearance it is a plastic block mea- 
suring 17mm x I7.5mm x 22mm, with just four lead -out pins. Enclosed 
in this block are a cadmium sulphide cell and a I2V filament lamp. 
Varying the brightness of the lamp causes changes in the resistance of 
the cell and control over at least three decades (typically 100 to 10,0000) 
can be achieved with complete lack of noise. 

A JUKE-BOX FOR YOUR HOME 

Now for the first time, for anyone 
who wants it, KB (Footscray, Kent) 
offer four hours of continuous Tin. 
record playing (or 74 hours on e.p's) 
with their new Discomatic portable 
juke -box. 

The Discomatic houses forty 45 
r.p.m. records and will automatically 
select and play any of the 80 sides in 
order selected by push buttons. 
The output from its transistorised 
amplifier is 2;w and additional 
speakers and amplifier may be 
connected. 

The price you pay for having a 
Juke -box in your home is 69 guineas, 
but then, unlike commercial mach- 
ines, you don't have to put any 
money into it once you've bought it. 

more News and Comment 
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Overseas Ham 
I AM happy to inform you that 

I recently passed the R.A.E. and 
obtained my ticket (9M2FF). 

I have just built the Beginner's 
10W Transmitter (P.W. Dec. '63). 
which I will use as a top band 
and standby transmitter. 

Over the years I have built 
many constructional projects 
from PRACTICAL WIRELESS 
designs, and they all work very 
well. Thank you for a most 
interesting magazine. 
Mohd. Yusoff Bin Mohamed. 

Mersing, Johore. 
Malaya. 

Considering the difficulties 
overseas readers often face in 
obtaining components, it is 
always gratifying to hear of the 
perseverance with which they 
pursue their hobby. -Editor. 

Bottling Acid 
IN the May, 1965, issue you 

printed an article by F. L. 
Thurston, a continuation of 
" Cabinet and Chassis Tech- 
niques ". Mr. Thurston describes 
processes involving certain 
chemicals and towards the end of 
the process advocates that " all 
chemicals involved should be 
well stoppered up in glass con- 
tainers ". 

I would point out, however, 
that one of the chemicals is 
hydrofluoric acid, which attacks 
glass and should thus be kept in 
bottles made of wax or gutta- 
percha. 
Ian Gregory. Boreham Wood, 

Herts. 

Excellent Design 

MY thanks to P.W. and 
Mr. Groome for the excellent 
pulse- counter f.m. tuner design 
in the April issue. I made up 
the simpler, single limiter version 
and quality has proved at least 
equal to that from a very well 
known tuner selling at more than 
£25. By the way, I found the 
greater gain of an EF183 frame 
grid pentode, instead of the EF80 
specified for the first stage, 
helpful in this fairly weak 
reception area. 
H. E. Owens. Hornsey, 

London, N.8. 

on pose 141 

www.americanradiohistory.com

www.americanradiohistory.com


120 PRACTICAL WIRELESS June, 1965 

AN ELECTRONIC 

Hawaiian Guitar 

COVER 

SUBJECT 

by I. J. Kampel 

T HE conventional electric guitar today enjoys 
an immense popularity, but not so much is 
heard of the Hawaiian guitar, an instrument 

'capable, in the right hands, of producing most 
enjoyable music, its very construction making the 
need for an electronic tremolo non- existent. 

The body of the guitar is made from a solid 
,plank of soft wood which, when completed, will be 
'completely covered 'with Formica. A gloss 

grained Formica is used to give the benefits in 
appearance of polished wood. Although a channel 
and a hollow pocket must be cut out of the wood, 
no difficult shaping is required. 

The article will describe two designs for pick -up 
heads which may be constructed quite cheaply as 
compared with manufactured heads, the cheapest 
of which is little under £2. This is where the chief 
part of the metalwork comes, hence if the con- 
structor has neither the topls, facilities nor abilities 
to tackle it. a head. might be purchased. 

The pre -amp and control circuit must be very 
carefully constructed, as only absolute minimum 
volume has been allowed for these -little over 
six cubic inches! 

Principle 
Just as a tape -head responds to varying strength 

magnetic fields. as produced by the magnetic tape 
passing the head, so the pick -up head of the 
electric guitar responds to varying magnetic fields. 

Fig. l0a (on the Blueprint) indicates three bar 
magnets placed side by side. Every magnet has two 
poles -which are known as north (N) and south 
(S) poles. It is a well known fact that unlike poles 
attract and like poles repel. Hence, a N and S pole 
attract each other where a N and Nor a Sand S 
tend to repel each other. Fig. 10a indicates unlike 
poles placed side by side. and the dotted lines, 
representing the magnetic fields, indicate that they 
are attracted to each other where, alongside, 
Fig. 10b, where we have three like poles, they are 
seen to repel. North poles are indicated, but the 
effect would be exactly similar if they were south 
poles (as of course they are at the, other end of 
the magnets). 

Now consider Fig. 10e. This corresponds to Fig. 
10a, but now we have above the first two an oscil- 
lating steel string which effects the magnetic,'fields. 
As the poles attract, the left -hand magnet's field is 
effected by the string directly above it, but as its 
field strays across towards the other magnet, not 
only does it affect the neighbour's magnetic field 
by its own changes due to the first oscillating 
wire, but also it is effected by the neighbouring 
oscillating wire. 

It will be seen in Fig. 10d, with like poles, that 
the influence of one pole upon its neighbour is not 
nearly so great and that each magnet is more 
free to ' consider ''the frequency of the oscillating 
wire above it. 

Gain, tone and a rhythm switch are provided as 
well as the necessary on /off switch. It is, however, 
a simple matter to eliminate the rhythm switch if 
desired. but more of this later. The output may be 
fed to a guitar amplifier or any high -gain 'ampli- 
fier. 

Construction of Guitor Body 
The minimum dimensions of the piece.of timber 

required for the body (planed), are, 3ft.. 6in, ,x Sin. 
x I tin., though 6in. is perhaps an easier. width. 
Firstly square one end and draw clearly a central 
line up the timber, taking measuremelits. from 
either side of this except where. stated. Mark.24in. 
off at either side and then 1 Áin, on 'either side 
35in. from the base. This gives the taper where 
symmetrical. Then mark the taper of .one side 

www.americanradiohistory.com

www.americanradiohistory.com


June, 1965 PRACTICAL 

(see Fig. 6) to a point fin. from the central line, 
bin. further along. Extend the original taper on 
the other side for a further lain. before taking it 
to its top point ;in. from central line. The basic 
outline may then be cut. 

A step is then cut out of the upper portion of 
the wood, leaving only 1-in. width, to take the two 
treble key units. These should be purchased from 
a music shop, and the type with the winding knob 
set at right -angles to the metal pin, three per plate, 
should be used. These must be staggered to allow . 

room for the two on opposite sides. Position 
these with care before drilling the holes through 
which pass the pins. Screws in the plate on the 
reverse side secure the two base plates of these 
keys. The pins usually have a small point on their 
top, just enough to mark clearly central indenta- 
tions if a piece of card is pressed on top of them, 
or more practically if they are pressed on to a 
piece of card. Thus a template can easily be con- 
structed. It is important that these holes are posi- 
tioned accurately or the plates will not push home 
or may cause the pins to bend. If large, it might 
be necessary to cut the corner off one of the base 
plates to fit in the space provided. See that the 
pins line up with the slope of the taper. 

Now we may move on to the further end of the 
instrument, the business end. As Fig. 6 shows, a 
3 #in. x 2in. rectangle is cut from the base to make 
room for the electronics, leaving two wooden side- 
pieces tapering from ;in. A number of saw cuts in 
the portion of wood to be removed will ease the 
chiselling operation. When the rectangle has been 
removed and the edges tidied up, from the top 
and the bottom of the wooden sidepieces, -saw or 
chisel enough to just allow a sheet of aluminium 
to sit across the sidepieces flush to the other wood. 

When this has been completed a ¡in. channel 
about fin. deep must be cut down the central line 
to the point IO;in. along where a channel across 
the grain is cut to take the underside of the pick- 
up head. Bevel the channel down where it enters 
the end pockets. 

Other than the pre -amp a battery has to be con- 
tained within the instrument to power it. The 
battery. housed in a hollow near to the pre -amp, 
accessible from the underside. A compartment is 
cut out just large enough for the battery and is 
covered by either a plywood lid (it will not he 
seen) or a block of the same wood as that of the 
instrument. s;in. thick. The compartment is cut 
in from the side of the wood as the Formica cover- 
ing will hide the gaping hole thus made. at right 
angles to the tapering side, for if it is cut in rela- 
tion to the central line we have an unsuitable 
shape. The battery itself, leaving room for 
contacts, requires a volume of Sin. x 2I-in. 
x }in. below the underside of its covering 
lid which screws into place with two 
countersunk screws, one in either side of the -tin. 
wide supporting ledge. just deep enough to make 
lid flush with base of instrument. This compart- 
ment will just break through at the back to the 
central channel. If you use a metal plate as a 
battery cover, or some very thin material, and do 
not break through to the channel. it will be neces- 
sary to drill a hole through to the channel, as the 
power supply wires run along this channel to the 
pre -amp. 
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Construction of Preamp Chassis 

Firstly a tapering plate of aluminium is cut to 
fit on the underside of the instrument, 2 4in. long, 
the width of the guitar (tapering from Sin). Holes 
are countersunk for four screws, and this may be 
screwed in place. Take next another piece of 
aluminium, scribe a line 2/in. in from one side, 
and then cut a 5in. width of aluminium about 
4zin long, tapering it from the scribe to match the 
taper of the base of the instrument. Before bend- 
ing mark out and drill for the two switches and 
two potentiometers. Provided that small carbon 
potentiometers are used, when placed side by side 
with the switches, touching, there will be just 
enough room, but there is no room for mistakes 
or spacing between these components. The holes 
should be drilled on a central line across i.e. l;in. 
from base. As dimensions of different makes may 
differ slightly these measurements are not given. 
There is just, without any breathing space, 
enough room for two small carbon potentio- 
meters plus two toggle switches. 

When the holes for these components have been 
drilled, fold the aluminium at a right angle to fit 
round the top and end. Drill next for a chassis - 
mount type coax socket, and when this has been 
done fold over a small lip to just rest on the lower 
base plate, already affixed to the instrument. 
Before folding this over, however, two further 
holes should be drilled if it is wished to store the 
instrument on end. These are to take either 
kettle knobs, bolted to the inside of the chassis, or 
small cupboard doorknobs, passing through a hole 
in the aluminium to screw into the base of the 
wooden sidepieces. Holes are also drilled, four in 
number, on the topside of the metal, to take two 
securing screws in either sidepiece. N.B.: Door- 
knobs screwed into base of sidepieces will not be 
sufficient to hold on chassis. Chromium -plated, 
round- headed screws, lin. long, say No. 4's should 
he used for the top. To give full screening to the 
pre -amp, the three remaining sides of the pre -amp 
compartment may be lined with very thin tin -plate 
or aluminium, making sure that all are electrically 
linked, but it will be necessary of course to cut 
out a section in the one across the width to expose 
the channel. See Fig. 3. 

Fitting the Formica 

After checking that the sides of the instrument 
are square lay the shaped timber the correct way 
up on to the top surface of the Formica to be 
used, and pencil round the outline. - 

When the outline has been marked in pencil, 
and checked, enlarged by a Formica's width all 
the way round, scribe the line to be cut. Remem- 
ber that if grained wood, the grain should run 
down the instrument rather than across. 

Position the holes for the pins at the top end 
carefully, drilling the Formica, from the top 
surface, holes just large enough for the pins to 
pass through. Always work Formica from the top 
surface to prevent chipping. Saw across the 
Formica at the bottom end slightly less than the 
2lin. the plate covers. From the shop where the 
Formica is purchased may also be obtained a 
selection of edging, though expensive (4d. per ft,),, 
enhances the finished appearance greatly. A tiny¡ 
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width of gold strip with a central black line was 
selected by the author, this edging being quite 
thin, flat and easily cut with scissors. This was 
also used to break the monotony of the sides, as 
well as mark the frets (see Fig. 7). If a piece of 
edging is fitted on the top of the Formica that is 
stuck to the top of the chassis, at the base and 
across the join, overlapping slightly, keeping the 
controls on the centre line between the edgings, 
the edging overlaps the Formica join and make it 
indistinguishable. The chassis section of course is 
held to the main body of the instrument only by 
the screws and is thus easily detatchable. 

A rectangle 2i-in. x tin. must be cut to fit 
exactly over the cross -ways channel designed to 
take the pick -up head. This may be chiselled, but 
if so it is advisable not to use a good chisel. If 
fret -sawed the side cut will still have to be 
chiselled unless the blade will turn through 90 °. 

The next step is to measure 4in. towards the 
base of the instrument from the centre of the . 
cross -ways channel. This is the position for the 
bridge. Then, using Fig. 6 and the Table, the posi- 
tions for the frets may be marked. The distance 
from the bridge (B) to the 12th fret should be the 
same distance as that from the 12th to the top 
bridge (T.B.), in this case 12 }in. Mark this out 
initially, and then mark off the key frets -3, 5, 9 
etc. When this has been done then drill holes along 
the central line where these key frets cross, and 
also at the two bridges, just large enough to take 
small }in. to fin, screws, countersinking them. 
Screw two or three in to hold the Formica in 
place. 

Cut strips of Formica to go along the sides, 
ensuring that the grain runs the length of the 
instrument. The top Formica should overlap the 
side Formica, and the top Formica may be planed 
flush. Finally cut and shape pieces of Formica 
to fit the underside of the top cut out, drilling 
through where necessary to allow the fixing screws 
for the key plates to pass through, and also cut a 
piece for the base of the instrument, drilled as the 
aluminium for the coaxial socket. It is best to 
fold the aluminium, stick the Formica to it and to 
then drill all necessary holes in one operation. 

A combined bridge and tailpiece may be used 
for the instrument if you find it possible to obtain 
one, but this may be difficult. If one is obtainable, 
however, the instrument may be made shorter. The 
tailpiece used in the prototype was designed to fit 
over the end of an instrument, being bent at a 
right -angle. This was straightened out to fit flat 
on the surface. Some length could be taken off if 
the furthest end of the tailpiece was cut off and 
new screw holes drilled. This was not done as 
the tailpiece shaping looked better as it was. 

Position the tailpiece on the central line between 
the bridge position and the edging put across 
above the controls. Its position is not critical. 
Mark the positions of the screw holes and then 
drill them. Any central ones will unfortunately 
fall in the central channel and hence only a false 
screw through into a small block of wood may be 
put or a bolt if one is found to match the screws. 
At least two screws should go through to solid 
wood. To prevent this the channel could be offset. 
There is, however, a reason why at least one screw 
in the channel could be of use (explained later). 
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The stage has now been reached when the 
Formica may be stuck down. The most suitable 
adhesive is Evo -Stik. When the two sides have been 
stuck -leave after impact for ten minutes - 
plane off the edge of top piece of Formica 
if this has not already been done and unscrew. 
This is then stuck on before placing screws all the 
way down. If these screws are not put through the 
surface Formica there is a danger that the tension 
of the strings -pulling at one end on the pins, 
which in turn pull on the Formica, and at the other 
end the tailpiece, which through its screw has a 
similar effect -might cause the whole length to 
buckle upwards. 

You may now mark out the additional frets, 
sticking edging across the marks as the final 
marking. Where on an ordinary guitar the frets 
project upwards and the fingers press the strings 
down on to these frets, on the Hawaiian guitar the 
strings never touch the frets and the fingers them- 
selves do not play such an important role. A 
metal bar is used on the strings, sliding it up and 
down, quick oscillating movements about a point 
causing a tremolo effect. 

The key frets, those marked initially, must be 
distinguishable from the other frets and this can 
be done in two ways. In ordinary guitars a spot 
is commonly placed by the fret to indicate it, for 
in the ordinary guitar the finger presses the wire in 
the spaces between frets rather than hovering 
above the frets as does the bar with a Hawaiian 
guitar. The second method, and seemingly more 
suitable for this type of guitar, is to make the key 
frets different to the other frets. The author did 
this with the black and gold edging, using the full 
width for key frets, so covering the countersunk 
screw heads and only the cut -out central black line 
of the edging for the other frets. All frets except 
the most important fret, the 12th, were made the 
same length, the 12th much longer as Fig. 7 
indicates. 

With the two plates of keys screwed in place at 
the top and the tailpiece near the bottom, the 
Formica on and edging where desired and indicat- 
ing the frets, it only remains to complete the 
electronics and make a pick -up head. 

N.B. -It would he most unwise to construct the 
body of the guitar as a light plywood frame as 
the extreme tension of the strings combined with 
the warping quality of plywood would make it a 
most unsound proposition. 

Preamplifier and Control Unit 
The circuit is as indicated in Fig. 1, the pick -up 

head is in series with the first transistor's emitter 
in the grounded -base low- impedance configuration. 
The output is taken from Tr3 collector via a 
coupling capacitor. The output is coupled via 
VR1, the gain or volume control, and is then fed 
through the filter or tone control, using screened 
leads, and finally through the rhythm switch to 
the output socket. 

It will be seen that when S1 is closed R7 is 
shorted out and gain is determined solely by VR1. 
If, however, the switch is open RI is included in 
the output circuitry, so reducing the volume 
slightly. This means that it is not necessary to 
adjust the gain control to drop volume briefly and 
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when dropped it is a simple matter to flick back to 
original volume. It will also be seen that with 
this method the reduced volume introduced by the 
rhythm switch being open drops the volume to a 
lower level, proportional to that of the original 
gain setting and not simply to a lower pre -selected 
level determined by a resistor, regardless of 
original setting, as many do. 

If the level obtained with this rhythm switch is 
not quite what is required it is varied by simply 
changing the value of R7. Increase this resistor 
to about 3.3kfl and the rhythm level will be even 
lower. Obviously if the resistor is decreased, say 
to just above lkfl, then the level will not drop as 
much. 

As will be seen, the circuit incorporates a 
facility for shorting the output socket and hence 
the amplifier input when connected. This is only 
to be used where the instrument is plugged into a 
socket that has a shorting -jack, i.e. shorts out input 
at amplifier when no plug is inserted. This is to 
prevent pick -up when instrument is connected to 
amplifier but not switched on. Before adding this 
facility be sure that the input you intend to use 
should be shorted before doing this, and if more 
than one amplifier may be used do not add this 
facility. If in doubt leave it out. 

The circuit is powered by a 4.5V battery. This 
type has two brass spring clips projecting out of 
the top, one longer than the other. Note that the 
shorter one is positive. When the battery seal has 
been broken it is usual to then remove a thin piece 
of slitted cardboard to reveal the contacts 
completely. For this use it is best to leave this 
cardboard in as it prevents the longer contact 
shorting against the other if pressed in. There is 
just room at either end to make contacts and 
miniature bulldog or crocodile clips may be used 
for this purpose. Contacts may be soldered on 
but this, to say the least, is inconvenient. Tinned 
looped wires will serve if the small contact is bent 
and the card removed to just slide the loop over 
the longer clip. 

Components are mounted on the paxolin side 
of a 2 x tin. section of Veroboard. 

Fig. 4 shows the copper side of the board and 
Fig. 5 indicates the circuit layout. The other 
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components are best left flying as this means less 
wires to and from the circuit board. It will he 
seen that there are only three breaks (Fig. 4) at the 
reference points Dl. G2 and D8. 

Fit all components on to the board by bending 
the wires on the reverse side, then check the circuit 
before soldering. When soldering, heat shunt 
transistor leads on the upper side and remember 
that it is always advisable to slip sleeving over 
them to prevent shorting. This applies especially 
to Tr2 collector and Tr3 emitter, which pass very 
close to each other, not to mention all leads on 
Trl. A7 to A8 is simply a wire linking tracks 7 

and 8 (links only section of track 8). Cut off wires 
after the component has been soldered. 

Fig. 2 indicates the wiring of pots and switches 
on the chassis. 

The circuit board will sit most comfortably 
beneath the two potentiometers if these are of the 
miniature type. 

Use microphone coax. from the pick -up head 
to the circuit board and also from circuit board 
to VR7 and all along the output line to socket, 
earthing all screening to chassis. 

Because of the extreme compactness of the unit 
it will not really be necessary to anchor the 
Veroboard as there will be just no room for it to 
move! A very thin insulator -mica, card, tape. 
paxolin- should be placed on the baseplate and 
then the board laid upon this. This is to prevent 
the aluminium shorting to the copper tracks. 
When wiring see that components are pulled firmly 
and tightly on to the board and see that the tran- 
sistors lie down flat also. It is advisable to place 
another flexible insulating sheet over the com- 
ponents then, sandwiching them, as the contacts 
of the controls approach very close. 

An Alternative Circuit Board 

If for reasons of economy or unavailability 
Veroboard cannot be used, a printed circuit can 
be made fairly easily, using . the copper -clad 
laminated board more commonly available. Mark 
out this in strips as in Fig. 4, making small holes 
where the holes are indicated, then etching away 

.g: ::4':.. 

.__.¡.:_:.....`.f........Z:.4.g..R:... 

The prototype instrument is finished in wood -grain Formica and gold- and -black edging material, and is 
seen here complete and ready for playing. 
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the copper not required. The square should be 
just under 2in. 

Other Guitar Requirements 

A metal bridge will be required and it is better 
to obtain this from a music shop than attempt to 
make one. This should be held in position by the 
tension of the strings alone. It is placed directly 
over the lowest exposed countersunk screw head 
if previous directions were followed carefully, as 
does the upper guide bridge, standing over the 
upper exposed screw head. The upper one may 
be pinned or glued in place. It may be found 
necessary to slightly raise the upper bridge if 
wires are not taut across it. A small wooden block 
or even one or more layers of Formica will do 
this quite easily. 

You then require only the bar that is slid up and 
down the strings or "steel" as it is known. 5s. at 
a music shop and not worth the effort making (a 
polished surface must be offered to the strings) 
and a plectrum. Three of these are used by many 
players of a type that pushes on to the end of the 
thumb or finger. 

Lastly but, of course, by no means least the key 
part of the whole instrument, you require a 
pick -up head. 

Construction of the High -quality Pick -up Head 
These, except for the inferior crystal -mike type, 

tend to be rather expensive. However, an excel- 
lent head may be constructed for a few shillings 
with a little care which gives an extremely good 
performance. This design is shown on the front 
cover and on this month's free blueprint. This 
requires some careful drilling and the facilities to 
do so. If this presents no problem there should 
be no difficulty. 

The magnets diameter is not critical but should 
be around min. diameter and length about 1 to 
lin. These magnets are embedded in a brass block 
as this metal is non- magnetic, dimensions being 
3 xfxfin. 

Mark the centre point on one side of the brass 
block -I fin. from either end -and then on the 
central line mark 0.5cm on either side of this 
central point with two more marks on either side 
spaced Icm from those marked lastly, i.e. six 
points Icm apart. These six points should be 
carefully centre -punched ready for drilling. Also 
centre -punch for a hole at either side to take 
securing screws for the head. The change of units 
-inches to centimetres -was necessary due to the 
fact that 1 c expresses the distance better than a 
fraction of an inch. 

Drill the holes at either end for the securing 
screws, countersunk on one side. Drill holes 
through block at the remaining six points just large 
enough to allow the magnets to be used to push in 
tightly. An experiment with an odd piece of metal 
would be be wise before drilling the block. When 
these holes have been drilled. on the opposite side 
of the block to that which was countersunk for 
securing screws, drill to a depth not exceeding tin., 
holes to take diameter of windings on magnets, 
not exceeding hin. See Fig. 8. 

Magnets are not the easiest of items to obtain 
and if you have difficulty in obtaining rod magnets 
suitable it should be possible to order through 
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your local electronic spares stockist the following 
magnet manufactured by Mullard Ltd.: 

5.3 mm diameter, 20mm long Magnadur 1, 
rod magnet, No. FDI96. 

Six magnets will be required, of course, and the 
type mentioned have their north poles indicated by 
a white spot. If the poles of the magnets to be 
used are not marked it is necessary to at least 
determine like poles. Take any two magnets and 
bring them together end to end. If they attract 
they are unlike poles and if they repel they are 
like poles. It will be obvious that if they attract, 
turning one magnet round will cause them to repel. 
Mark the ends that repel. Place one magnet to 
one side and then compare one of the marked 
magnets with an unmarked to determine which 
pole repels the pole marked. The one that does 
is like, may be marked, and hence by this method 
like poles determined for all six magnets. 

Take a scrap piece of wood and drill six holes 
about Icm apart just large enough for the base of 
the magnets to wedge in. Stand the six magnets 
in the holes, the marked poles in the wood (the 
only reason for this is that then the end of the 
magnets to be seen projecting through the head 
will not be marked). 

A length of 36s.w.g. enamelled copper wire is 
then taken and wound on to the magnets in series, 
starting with the left -hand magnet, finishing at the 
right. Close -wind on the centre of each magnet, 
in turn, 50 turns of wire, taping or by some 
method securing the winds when completed. Lift 
the magnets out of the wood in turn to wind, 
replacing when secured, and go on to the next. 
Keep the length of wire from one magnet to the 
next as short as possible, taking the two final ends 
of wire at either end and cutting off, leaving 
enough length to stretch to the far end. 

Fit the magnets into the brass block, ensuring 
that they go in the right way up, and then, if at all 
loose, secure by dropping a resin such as Araldite 
or Epophen down from the reverse side. Bostik 
or Dttrofix will serve if the above mentioned are 
not at hand. If necessary surround magnets on 
top of head but keep quantity of resin or adhesive 
to absolute minimum Finally take the two ends 
of wire to the centre and twist together to hold in 
place, scraping off the enamel for electrical 
connections, cutting short if necessary. 

The magnets should be as close to the strings 
as possible without the danger of them actually 
touching: tin. should be quite safe. Before com- 
pleting the head it is advisable to fit one string on 
to the guitar and to measure the space between it 
and the top surface at the point where the head 
will go. Deducting . in. for the brass bar, and a 
further *in. for spacing, the remaining is the 
amount the magnets should project through the 
block. 

Microphone -type coaxial cable should be 
soldered to the ends of the wires at the head and 
fed up the central channel back to the preamplifier 
compartment. When holes have been drilled in 
the Formica at either side of the head's recess to 
allow the securing screws to pass through, the head 
may be screwed into place with countersunk brass - 
coloured screws to match the head. 

NEXT MONTH A SIMPLER PICKUP HEAD 
IS DESCRIBED 
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Set 
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THE theoretical circuit is 
shown in Fig. 1. The exter- 
nal aerial is coupled to the 

receiver either via Cl or TCI, 
depending on the position of 
the wavechange switch Sl. TC1 
has been made variable so that 
optimum results may be 
obtained on the crowded 
medium wave band. As will be 
seen from diagrams, the tuning 

Fig. I: The simple circuit of the receiver. DI can be practically any crystal coils have been wound on a diode, and TI is a transistor output transformer. 
5fin. x fin. piece of ferrite rod, 
wound on a 54ín. x fin. piece of ferrite rod, the 
type that is commonly available from any good 
radio component stockist. This method results in 
the aerial coils having a very high ".()" which 
improves sensitivity and selectivity. 

The r.f. signal which appears across the aerial 
circuit (which is tuned by VC1) is passed to the 
detector D1, a germanium diode. 

The audio signal is then passed to the base of 
Tri, the first audio amplifier. Amplified signals 
from the collector of Trl are then passed, via C2. 
to the base of Tr2, the audio output stage. R2/R3 
are emitter biasing components and transformer 
Tl is the loudspeaker matching transformer. 
Potentiometer VR1 acts as a volume control. 

Constructional Details 
The chassis was made from a 6in. x Sin. x fin. 

piece of deal with small brass carpentry nails or 
pins (fin. long) placed in the positions shown in 
Fig. 2. These are driven in to a depth of approxi- 
mately fin. These form the tagpoints for 

Fig. 2: The wooden base -board which acts as a "chassis ", 
components being soldered to heads of nails driven into 

the wood. 

4 Ilil'II III I II 

I' -i17 
''® ® I 

,II I , 

' All 'I h I 

ll'I ill 
I r( I Ij tinned 

II 

I !I fI 
® 

I 

i!®, I iI 
i'i.Ii I i 

)1)114 
®I l' ® I I' 
I I I 

I 
l, 

I ; I l;i I' 
i 

( 

i PP 
I® I 

®Ì I, I ,i% lei 

LI 

I. 
Iil 

Y 

( I ¡ i i Wire 
YZloop ^ 

® /' I 

I I I ' ® II 
' ¡Í ¡ 

t 

® 'illl II'fi;l ® ® ,1 

I Mount for i 

' 

, 

1 II ' ' ferrite rotl II 
¡ I ii' 

1 Il I I 1`l fI I1 )' ¡II! I ili rl , , , , , I 

I' 5 I pll I 
ÒI 

'I? I h 

II II !'P I 9 111 I', 

Material:- Wood board I II 

!il j,Ir(!'Il1®, 
I nail-heads eads are solder 

1 1 

I I 

li 

www.americanradiohistory.com

www.americanradiohistory.com


126 

To L. S. 

Nail 
heads 
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Battery 

0181 11 T 
Tr2 

Volume 
- control 

u1Í1 l' II'I 
On/Off 
switch 

To earth 

' To 
med'um-wave - 
winding L7 

,Ì" To 
lo n g-wave 

'.;, winding L2 
A. 

To aerial . 

Tuner 

' S7 - Band- 
switch 

Mount tor , I ll ' C1 

t 

Ip1 
VI`s 

ferrlt 
rIILIyII I Il I 1 

1 II I I I UIMiIÍÌiúI'I Ilse' I lil'I, Il I,I i!i!I III,ÍÍ ip 

Fig. 3: This shows the components wired on to the board. The battery is an 
Ever Ready No. 8 type. VRI, VCI and SI are mounted on a vertical panel. TCI 

is a 30 pF "beehive" trimmer. 

components and wiring. The heads of all the pins 
should be tinned with solder. 

The front panel was a 6in. x Sin. section of tin. 
plywood. As an alternative aluminium sheet or 
Formica can be used. 

Holes are drilled in the panel to take the four 
controls in the position shown in the photograph. 
The front panel is held in position on one edge of 
the chassis baseboard with small wood screws. 

Mount all the large components first, using small 
wood screws to hold the tuning capacitor VCI in 
position. Four terminals should he fitted in the 
position shown for the aerial, earth and loud- 
speaker connections. When mounting the ferrite 
rod aerial coil make sure that the ends of the small 
wire clips do not meet (see inset to Fig. 2). It is 
most important, that these "mounting clips" do 
not form a " closed loop" around the rod. 

Coil Winding 

LI is the medium wave aerial coil and consists 
of 50 turns of 20s.w.g. enamelled wire wound in a 
single layer as shown in Fig. 4. L2, the long wave 

50 turns 20s.wg 

Ili 

MW 

80+80t. 26swg T 
To A To B 

Fig. 4: Winding details of the aerial. The two coils are 
wound on paper sleeves. 

The finished 
simple plywood 
loudspeaker. 

June, 1965 

aerial coil, consists of 160 turns 
of 26s.w.g. enamelled wire 
wound in two sections. Both 
sections (80 turns each) may be 
pile wound. The coils should be 
wound on paper or thin card- 
board sieves to facilitate final 
adjustment. 

Testing the Receiver 
Connect a 3f2 loudspeaker to 

the receiver, plus an aerial and 
earth. Switch on and turn the 
volume control to maximum 
with the wavechange switch in 
the long wave position. Set the 
tuning capacitor to approxi- 
mately mid -tuning position. 
Adjust the position on the 
ferrite rod of L2, the long wave 
aerial coil, until the BBC Light 
Programme transmitter is heard 
at full volume. Switch to 
medium wave with tuning 
capacitor nearly halfway open. 
Adjust position of LI on the 
ferrite rod for BBC Home Ser- 
vice. Finally fix coil in position 
with a dab of adhesive cement 
or piece of Sellotape. 

The total current consump- 
tion from the battery is 
approximately 2mA. 

receiver is contained within a 
cabinet with a cut -out for the 

not 1 but 2 FREE blueprints 

TRUMP'S 
again... with the 

juhe 
practical 
electronics 

ELECTRONIC TRUMPET 
INTRUDER ALARM 

R -C BRIDGE 
ON SALE MAY 13 

1 
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Bá'' W_ 'S7'_ W®131 
Improving the PCR, PCR2 and 
PCR3 ex- government communi- 
cations receivers. 

LARGE numbers of the PCR communications 
receivers are now available on the surplus 
market covering the following frequencies: 

PCR, LW, MW, SW 15 -50m, internal speaker. 
PCR2, LW, MW, SW 13 -50m, external 
PCR3, MW, SW1 120 -43M, 

SW2 43 -13m, 
While these receivers generally have quite a good 

performance it is obvious that they have a number 
of shortcomings which, after all, is only to be 
expected, since most of the PCR's are approximately 
20 years old and great progress has been made in 
the development of radio receivers since the 1940's. 

The PCR's were originally designed to work off 
a 12V d.c. supply with the h.t. (250V) provided by 
a vibrator pack. One of the first jobs therefore is to 
provide a mains power supply. 

The valve heaters are wired in series parallel to 
operate from 12V, so these must first be rewired in 
parallel to work off 6.3V; a suitable power supply 
is shown in Fig. 1. The choke (L1) is usually 
already fitted to the PCR. 

There is ample room for the mains transformer 
(T1) to be mounted on top of the chassis, but in 
order to leave space for any further additions it 
may prove necessary to move L1. On the PCR2 
and 3 L1 can be placed between the front panel 
and the output transformer, the mains transformer 
(TI) is then mounted in the space formerly occupied 
by L1. On the PCR the loudspeaker prevents the 
re- mounting of L1. This may be overcome by 
fitting a physically smaller choke in place of Ll; 
the new choke could be mounted under the chassis. 
If no other additions are envisaged LI may be left 
in its original position and TI mounted in the 
remaining space between L1 and the front panel. 
Care should be taken to place the cores of L1 and 
Tl at right -angles to one another, otherwise mains 
hum may be induced into the h.t. line. 

The valves normally fitted to the PCR's are: 
VI R.F. amplifier, EF39. 
V2 Frequency changer, ECH3S. 
V3 First i.f. amplifier, EF39. 

V4 Second i.f. EF39. 
V5 First af, avc, det, EBC33. 
V6 Audio output, EL32 or 6V6G. 

An improvement in r.f. gain can be achieved by 
replacing V1 with a 6SG7 or its miniature 
equivalent the 6BA6. The 6SG7 requires least 
mechanical work since it fits the same octal socket 
as the EF39 and only requires rewiring of the 
socket and the reduction of the cathode bias 
resistor to 6812; the 6BA6 requires a B7G socket 
and mounting plate. 

These two modifications considerably improve 
the PCR's performance and are intended for 
constructors who do not want to disturb the 
original wiring too much. However, for those who 
wish to make more extensive modifications and 
additions there are a number of other circuit 
changes that can be made. 

Fig. I: A simple power supply circuit designed to replace 
the vibrator unit fitted to the original. 

COMPONENTS UST 
CI, C2 32 +32µF electolytic 350V 
V I O EZ8I, EZ80, 6V4, 6X5GT, 6X4 
TI Mains transformer. Secondaries: 250-0- 

250V, 70mA: 6.3V, 3A; 6.3V, IA 
L I 10H 70mA I.f. choke 
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IFT3 

R1 
47111 

=C3 
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C7 
0.01yF 

R2 
100kI1 

R4 
4701,n 

R3 
390 

V7 
6AL5, EB91 

Noise 
limiter, 

detector. 

R5 
Mn 

R6 
4701,0 
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C5 
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S28 
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Volume 
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Flg. 2: A rearranged a.g.c. line as shown here permits increased i.f gain without the risk of overloading the receiver. 
In this circuit, SI is the noise limiter on jo ff switch; S2A, B is the a.m. /s.s.b. switch, and S3 the a.g.c. time constant control. 

COMPONENTS LIST 
Resistors: 

RI 47kû R9 10M0 
R2 I OOkû RIO I Mû 
R3 390kû R I I I MO 
R4 470kû RI2 220kû 
R5 IMû RI3 mid) 
R6 470k0 RI4 470kû 
R7 IMO RI5 2701) IW 
R8 IMû R16 15k0 
All 10% W carbon, unless otherwise stated 
VRI IMS2 potentiometer 

Switches: 
SI Single -pole on toff 
S2A,B Double -pole change -over 
S3 Single -pole 4 -way 

Transformers: 
T2 Output transformer: 5kû: 3û turns ratio 

Capacitors: 
C3 100pF ceramic 350V 
C4 100pF ceramic 350V 
C5 0.14F paper tubular 350V 
C6 0.01µF paper tubular 350V 
C7 0.0110F paper tubular 350V 
C8 100pF ceramic 350V 
C9 0.47µF paper tubular 350V 
CIO 0.IµF paper tubular 350V 
C11 0.01µF paper tubular 350V 
C12 0.01µF paper tubular 350V 
C13 00112F paper tubular 350V 
CI4 00471,iF paper tubular 350V 
C15 25µF electrolytic 25V 
C16 0.01µF paper tubular 350V 

Valves: 
V5 6H6GT/G 
V6 6U6GT /G 

V7 6AL5 or EB9I 
VI2 EM8I 

A.G.C. and Noise Limiter 
In the PCR's original form a.g.c. was applied to 

the r.f. and first i.f. stages only. Since there was no 
manual r.f. gain control it was possible to overload 
the set on strong signals and to overcome this the 
gain of the i.f. stages (V3 and V4) was limited by 
using larger than normal cathode bias resistors. 

By rearranging the a.g.c. line (Fig. 2) so that VI, 
3 and 4 are all controlled by the a.g.c, we can 
increase the i.f. gain without the risk of over- 
loading. The cathode resistors of V3 and V4 
should be reduced to 33052 and 2200 respectively. 
A.G.C. is not applied to V2, thus enabling it to 
work at maximum gain. 

This alternate a.g.c. system has the advantage 
that we can alter the a.g.c. time constant by 

switching in different valve by -pass capacitors; this 
can be very useful for combating various types of 
fading op distant short wave stations. 

By substituting a 6AT6 or 6SQ7 -GT for V5 we 
can simplify the audio and detector circuits 
considerably and make the circuit more suitable 
for the addition of a noise limiter, a most valuable 
addition to the receiver! The 6AT6 or 6SQ7 also 
increases the audio gain. 

By removing the 8µF electrolytic (next to V6) 
from the chassis and using wire -ended capacitors 
in the power supply we now have an extra hole in 
the chassis. 

Work should commence by stripping out all 
wiring surrounding V5 and V6, including the tone 
control switch and bracket. An octal socket for 
V6 is now placed in the hole originally occupied 
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BRAND NEW AM /FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis cage 1:1 ,, nigh. New w 
l 

acto... lot x lins ln 
colours, predominantly cream. 200 -250v. A.C. only. 
Pick -up. Ext. Speaker. Ae. E.. and Dipole Sockets. Five pushbuttons - 
OFF L.W., M.W.. F.1L, and Grain. Aligned and tested O.P. Transformer. 
'Cone control. 1000 -1900 M.: 200.55o M.: 88 -90 Mc /s. Valves EZ80 rect.: 
ECHO!, EE89, 11ABC811, EL84. ECC85, :5-ohm speaker required. 
lu r din. ELLIPTICAL SPEAKER 25 /- to purchasers of this chaos.. 
TERMS: lehewsis) 33.10.0 dom.. sod 5 monthly payments of 12.4.0. Cheap 
Room Dipole for V.H.F. 12/8. Feeder 8d. per yard. 
..LTERNATIVE DEJ10N, 1..W. 1000-1900 M.: S.W. (9 -15 Mc /e): M.W. 
190 -479 M.: V.H.F. 87 -1011 Mc /s.: Gram position. Otherwise similar to 
above chassis. Frite 015.15.0 -tara. paid). TERMS: 63.10.0 down and 6 
umnthli payments of 62.4.0. Total H.P. price 616.14.7...1 actin diagram 2/6. 

¡¡r- 

PUSH -PULL 0 -P. 

AMPLIFIER £5.5.0 
16 /- Car..) 

Brand new 200 -240 A.C. balm 
Baas, treble and vol. controls. 
with valves EZ80, ECC83 ..nd 
2- EL84'e giving full 8 se. Chanci, 
12 x 34 x 34m. With o.p. trans 
for 2 -3 ohm speaker. Front panel 

'norm-illy :crewed to chassis. ill. be removed and used as "Heins panel." 

GUITAR AMPLIFIER -8 WATTS. £5.4.0 
Ihr .. s P.) 

'basso, as alcove. Valve. 1:26) 2 x 1Q84, O BM. Output for 3 and 15 ohms 
:fass, treble and volume controls. On /of. input 200/240vA.C. Also suitable 
mr pick -up r:.did. etc. 

INTERNATIONAL TAPE 
Famous American Brand -r udy Guaranteed at record low pries.. In sealed 

cartons. 
:lin. Message tape, 150ft. 
310. Message tape, 1/25ft. 
:lins Message tape, 31)01t. 
Stun Triple play. 000ft. Mylar base 
4in. Triple play 900ft. Mylar base 

Double play, 1,200ít. Mylar base 
51m Long play. 900ft. Acetate base 
5iu. Standard play, 600ft. P.V.C. base 
Sim Triple play, 1,800ft. Mylar base 
511n. Long play 1.200ft. Mylar base 
:;fin. Double play, 1,800ft. Mylar base 
511n. Long play. 1,200ft. Acetate base 
Shim. Standard play, 850ft. l'.V.U. base 
5fiu. Trip)- play, 2,400fí. Myla, base 
7111 Standard play, 1,2101ft. Myla. bane 
Tim Lunt; play. 1,800fí. Mylar base 
71u. Double play. 2,4/loft. Mylar base 
71n. Long yl::y, 1,1300ft. Acetate base 
lin. Triple play. 3.600ft. 5lylar base 

P. A l'. 1 - extra fier reel, 1 reels and over Post P eee 

3/6 
4111 

7/6 
16/- 
17/8 
16/- 
10/- 

8/8 
S6/- 
15/- 
22/6 
12/6 
11/6 
45/- 
12/8 
19/8 
25/- 
15/- 
58/6 

SELF -POWERED - V.H.F. TUNER 
CHASSIS. Covering 88 -95 Mc /s. Mollard 
permeability ewer. Dina.. x fi x llIn. 
High. Valves ECC85 and 2- EF89'.s plus 

2 diodes with ER./O rectifier. Maim tram- 
a. Fully wired and tested ON 1.1' 

28.17.8 (Barr. paid). Room dipole 12/6. 
Peeder 6d. per yard. 

BATTERY ELIMINATOR 
Por 4 Low Consumption Valves 196 range) 90v. 14 WA and 1.4v. 125 mA. 
42/8 (4/ -). 200.250v. A.C. Also fur 250wÁ. 1.4v. and 90v. 15umA at ((awe 
price. Two separate unite to replace existing batteries. 4 x 31 x 24in. 
and 3x24x14in. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. Delivery by return. 
Terms available on Items over 25. Send 0,1. ((tamps will do) for 20 page 
illustrated catalogue. 
ALL ITEMS GUARANTEED 12 MONTHS VALVES 8 MONTHS 
Regret overseas orders cannot be executed. 

GLADSTONE RADIO 
UN1.1 .1UI1Y.1:dd:- 

66 ELMS ROAD, ALDERSHOT, Hants. 
(2 min. trout Station and Buses.) Alden/Lot 22240 

CLOSED WEDNESDAY AFTERNOON 

"REALISTIC" 
'SEVEN' 

ramatst-or Dupe. bet. :550 
Mllbwatt output, 4 -Inca speaker. 
All components mounted on 
single printed circuit board 
aloe 54 x 54iu. in o e complete 
assembly. Plastic cabinet, with 
carrying handles, size 7 z 10 x 
31in. External Socket for car 
aerial. Ferrite rod aerial. 
Price for the complete parcel. 
including Transistors, Cabinet, 
Speaker. etc., and full Con- 
struction Data: 6 £5.1 9. P. a P. 4/6. sw V 

. 

Amt. 

PP9 Battery 8/9. Data and metrop- 
tiom separately 2 /8. Refunded If 

ou purébase the parcel. 
Any parts supplied separately. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 
AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PEINIEL 0I.:CU1T. filer. x 211n. x 14in. over transformers. Output fee 
3 -ohm speaks.. Suitably for microphone, record player, guitar and Intercon3. 

volt battery required. Frequency range 100 cps. to 25 spa. Push -poll 
output class B. Instruction sheet provided. Fully wired ready for use. 
Two types, 200100 35/ -; 500mW, 41/ -. (P. a P. 2/6 each.. 

4 WATT MONO and 2 x 2 WATT STEREO 
AMPLIFIERS 

Only 04.16.6. :E. 3 P. l / -). Nwtalde to reevrli player, radio, tape after 
equalisation. Double wound mains transformer. Fully built. For A.C. maim 
of 200 -250v. 14 db. meg. feedback. Controls are volume (on/off), treble 
and basa. Contact cooled metal rectifier (bridle); ECC83 and EL84 valves. 
Output for 3 ohm speaker. Chassis size of x sin, (over spindle) overall 
height, including valves, 521n. High and low Input by Phone sockets, 
STEREO AMPLIFIER ON ABOVE CHASSIS, Valves 2 z UCLd2. Metal 

ectitler. 2 x 2 W. Input and output by Phono socket. 3 ohm speakers 
required. Suitable for record player. etc. Prix 25.2.6. (P. d P. 6(-). 

E.M.I. 4 -speed PLAYER & P.U. (separate) 
81 in. metal turnable. 200 -250v. motor. Turnover head. Our price 59/6. 
(P. & P. 4/61. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
14 watt type. With If x 4in. speaker. Battle. 134 x Z41a. 200 -240v. A.C. 
ECI.82 and Rectifier. Tone and Volume On /OH switch. Two knob. Ready 
to play. 49/8, poet 5/ -. 
4 watt type, Valves U Y85, UF8C and ÚL84, 200 -240v. A.C. Covered bailie 
134 x 701n. IOIn, speaker.), 3 front controls: base, treble, on /off/vol. 60/- Post 5 /.. Double wound maim transformer. 
Cabinet to tit either type with plain motor board s8 cars. paid. Complete 
record player (2 valve amp.), fully built (NOT A KIT), 610,17,6. with 
ÚA14 4-speed autochanger, or with Garrard Auto -elle 4-speed auto- 
changer, 211.5.0. 
male Player in Cab- 130 r 13 x 54 in. B.S.R. Monarch 4-epeed deck, 68.9.6 

READY BUILT TEST METERS 
All brand new-emaciate was test leads and balte. 
HAIKI 20,000 O.P.V. £5 l9 O 

TE -13 1,000 O.P.V. £1 19 6 
TIIE -500 30,000 O.P V 28 17 0 
100-H 00,000 O.P V £5 5 0 
P -1 2.000 O.P.V. 22 12 6 
P -3 4,000 O.P.V. 64 2 8 
HT-569 50.000 0.P V 810. 19 8 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 124 x 3 /n. Chassie size 104 r 5 x 4in. l'alves EF716. 
F11103 and 2- EL84's. controls (1) MIC. Vol. (2) Tuner /P.U. -Veb. (3) Play 
buck or monitor. ( -I) 'Tone. 2 Jack sockets for Tuner /P.U. and MIC- ewltch 
for superimpose. Separate power pack containing transformer and rectifier. 
For Collars studio deck only. Price 68.14.0 181- P. A P.). 

4-SPEED AUTOCHANGERS 
BR8 -UA14 
GARRARD AUTOSLIM 
STEREO 
AU'TOSLIM DE LUXE ATS 
STEREO 

Carr. 5/- each 

65 19 8 
68 10 0 
67 6 0 

610 19 0 
/11 10 0 

13 x Bin. LOUDSPEAKERS 49/6 
Three ohm. Cerando magnet of latest type. BRAND NEW. (POat 5 /0). 

CM21 CRYSTAL MICROPHONE 
With 3.5 mm. Jack plus. 12/6 (post 1/8). 

TELEPHONE AMPLIFIER 
Powerfully ampIttlee the Incoming call. Fully tramdetorised. Plakxui. 
section died to phone. Battery -operated. Fitted with on/off awitchand vol. 
oontruL Sloe: 44 z 3 z l4tu. Complete with PPS battery. Q9Ig P. 

5/6. P 

( 
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THE THINKING MACHINE 
We are told that the electronic thinking machine may very well 
become a reality in twenty or thirty years time ... Ultimately, we 
will be able to leave most of the important business and government 
decisions to the impartial machine! 

This could result in some very Interesting possibilities! 

But, how about the Immediate future? Are you prepared for the 
electronic age that is now with us? Or more vitally still -are you 
ready to face the age of automation! 

Most readers of this message have already thought about this 
important topic and realise that the major Impact of the electronic 
age is yet to be felt! 

As each day passes, more and more semi- skilled jobs are disappear- 
ing ... As each day passes, more machines are controlled elec- 
tronically ... Yet the electronic technician and engineer are 
becoming more in demand. 

Are you considering electronics seriously? Would you like to try 
a short course that will prove to you whether you should make 
electronics your future work? We offer a short course that will get 
you started the right way ... Completion of the course will be 
your assurance that you should take more advanced study with 
one of the very fine schools we have in this country ... But it Is 
essential to start somewhere, so why not start with Sim -Tech and 
prove to yourself that you have what it takes to learn electronics easily -the cost is very modest -the course excellent -the lessons 
crystal clear, practical, easy to master and use. Early lessons make fundamentals clear even to the beginner, while other lessons will 
give you the practical knowledge of an expert! 

This is a real home study course of 38 lessons that has been bound 
into one giant tight by eleven inch. 216 page manual. Each page is 
divided Into two columns. A wide column features the text, while 
a narrow column at the side has the instructor's comments, helpful 
suggestions and additional pictures to simplify the more difficult 
Parts. 
Everyone can benefit from this practical course, Including 
those whose main Interest may be nothing more than a desire 
to have a clearer appreciation of electronics as it relates to 
their present work or bobby. 
In addition to the course, 61m -Tech offer the opportunity to take an examination in radio and electronics to those who have studied the electronics course and feel they have attained a sufficiently 
high standard of proficiency. There 1s an additional fee of one 
guinea ihr the examination. (Which is entirely optional.) Further details are given with each course ordered. 
Sounds good doesn't it, but how can you be sure that you are not wasting your money? Well, we will send you this course. on the understanding that you must be convinced this is the best value 
you have ever seen in electronie training, otherwise you may return the course (or have your money refunded if sent with order) alter you have examined it in your own home for a full seven days. 

The price? Only 39/13d plus postage 116d. Terms? Why, of 
worse! See coupon. Open to all permanent residents of the 
U.Y. excluding Ireland. 
SPECIAL ! SEND CASH WITH ORDER AND WE WILL 
INCLUDE A FREE 70 PAGE BOOK ON THE OSCILLOSCOPE 
OR RADIO FAULT FINDING. 

These books are regularly sold at 5/- each and are loaded with 
useful information. By sending cash you reduce bookkeeping and 
other costs, which savings we are able to pass back to you. 

- FREE TRIAL OFFER! - 
To: 1010-Tseh Book Compeay, Dap I. ITS., Oater's Mill. west End, Southampton 
Bans 
Please send your ELECTRONICS AND RADIO COURSE for a full seven, 
days' trial. If not delighted, I may return the course poet paid without further 
obligation on my part. Otherwise I will pay cash price, OR 10/8 fortnightly 
u ntil purchase price of 41/- plus 2/- service charge has been paid. 

D Tick here If enclosing full purchase price. 

Phase send me D FREE. RADIO FAULT FINDING BOOK. 

FREE. OSCILLOSCOPE BOOK. 

Amount enclosed 
I understand that you will refund this money in full if I am not 100% satisfied. 
Ovaeeas customers please send full amount (including Ireland). 

RARE 

ADDRESS 

.w..... County 

< / / // / / / / / // // / / / / / / / / / 
UNUSUAL 

SINGLE SPEAKER 

SYSTEM y, 

A 

CONCRETE 

COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good 
Bin. or loin. unit has 
attracted much in- 
terest and admiration 
because of its clean 
open sound. 
Complete kits of 
wooden fixtures are 
available including 
absorbent wadding 
and diffusing cone. 

Price 0.I5.0 for 8' model. 
Recommended 8' unit -Super 8 /RS /DD 
f6.14.2 including purchase tax. \ 
Price £4.18.0 for 10" model. Recommended 
10" units- Superl0'RS DD £10.18.8; 
Golden 101RS'DD £7.175; 
10" Bronze RS PD £4.12.9. 
Prices include purchase tax. 

Suitable concrete pipes can be purchased 
from builders' merchants at about 12/6 
and 17/6. 

Descriptive leaflet free on request from: 

Dept. P 

WHARFEDALE WIRELESS WORKS LTD 

IDLE BRADFORD YORKSHIRE 
Grams: Wharfdel Bradford 

Phone: Idle 1235'6 a 
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by the 8µF capacitor; V5 will now occupy V6's 
original position; the remaining space between 
i.f.t.3 and V5 is now used for the noise limiter 
detector valve V7. This may be a 6AL5/EB91, 
6H6 -GT or EB34; alternatively two 0A202 silicon 
diodes could be used in place of V7 or an EABC80 
could be used in place of V5 and V7. 

Fig. 2 also shows how a tuning indicator can be 
fitted if required; any type with characteristics 
similar to the EM81 may be used, the latter was 
chosen mainly for physical convenience. 

The R.F. and F.C. Stages (Fig. 3) 
To bring the " front end " up to modern 

standards substitution of an EF183 for VI and an 
ECH81 for V2 is recommended. 

These changes can be executed without 
disturbing the main coil and switch wiring. Vi 

WIRELESS 131 

and V2's sockets will have to be replaced by B9A 
sockets mounted on small aluminium plates. It is 
advisable to have a source of stabilised h.t. for 
the oscillator anode and mixer screen, so the power 
supply of Fig. 4 is recommended. 

VR2 is the r.f. gain control varying the bias on 
VI. A small two -lug tagstrip is mounted under the 
retaining bolt for the oscillator trimmer bank, thus 
making a junction point for R23, R25 and the 
150V stabilised h.t. line. A short piece of 80i1 
coaxial cable is used between the wavechange 
switch and pin 2 (control grid) of V2 because this 
lead is rather long owing to the orientation of the 
valve holder to give short leads to the oscillator 
section. 

The original VI and V3 had a common screen 
supply. The new VI now has its own separate 

L- -- - - - - -- w n 9 e á wnh9 - -_ _i_ - ------ - - - --J 
Fig. 3a: The modified r.f and f.c. stages of the circuit. Sections of the circuit outside the dotted box remain unchanged 

COMPONENTS LIST 
Resistors: 

R17 IMSì R22 5.6kû 1W 
R 18 3352 R23 10kí2 
R19 33k0 R24 22052 
R20 2200 R25 4.7kû 
R21 100kû I W R26 47kû 
All 10% fW carbon, unless otherwise stated 
VR2 10k0 w.w. potentiometer 

Capacitors: 
C17 100pF silver mica 350V 
C18 0.IµF paper 350V 
C19 0.01µF paper 350V 
C20 0.1µF paper 350V 
C21 0.1µF paper 350V 
C22 0.1µF paper 350V 

Valves: 
VI EF183 V2 ECH8I 

93 
EFL 

92 I k 
05(37 

91 

Fig. 3b: Pin connections for alternative r.f. amplifier 
valves (VI). The first grid of the EF39 is a top cop 

connection. 
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p 6.3V at 1A 

R27 R28 
son 5008 
3W 12W 

LF Choke 
10H /80mA 

v10a 
EZ81/6CA4 

6ób0 
L2 

June, 1965 

R30 
1kû 5W 

+ + 
C23==' C24° 
321,F - 32yF - 

350Vw 350Vw 

R29 
5k11 
5W R31 

18kû. 
1W 

+ 
C25° 
24}iF - 

350Vw 

0 0 6.3V at 3.5A 
V11 C26 

VR150 04.IF 
2 350Vw 

Fig. 4: An alternative regulated power supply. R27 and R28 may be omitted with a mains transformer rated at 
250- 0 -250V, 80mA. R28 is normally fitted to those sets obtained from disposal sources. Voltage outputs are "A" 250V 
to Vb (Fig. 2); "B" 220V to VI2 (Fig. 2), V3 and V4 (Fig. 5) VI and V2 (Fig. 3) and V9 (Fig. 6); "C" 150V to S2B (Fig. 2) 
and V2 (Fig. 3a). The Douglas MT.2AT mains transformer used in the original has an 0- 5 -6.3V rectifier winding which 
permits the use of 5Z4GT /G, a 5V4G or a 5Y3GT/G in the place of V10a. With the 5Y3, C23, C24 and C25 must be rated 
at 475V. With the transformer specified in the Components List, alternatives for VIOa are EZ8016V4, and 6AX5GT. 

COMPONENTS LIST 
Resistors: 

R27 500 3W R30 IkJ-2 5W 
R28 500n 12W R31 I.8ks2 I W 
R29 5ki-2 6W 

Capacitors: 
C23 32µF electrolytic 350V 
C24 32µF electrolytic 350V 
C25 24µF electrolytic 350V 
C26 0.1µF paper 350V 

Miscellaneous: 
V 10a EZ8I or 6CA4 (see also caption Fig. 4) 

VII VRI50 

T3 Mains transformer. Secondaries: 350- 0 -350V, 
80mA; 6.3V, IA;6.3V, 3.5A. (See also caption 
Fig. 4) 

L2 10H 80mA I.f. choke 

COMPONENTS LIST 
Resistors: 

R32 100k52 
R33 3300 
R34 I2kL2 1 W 
R35 I00kL2 I W 
R36 2.2142 
R37 22052 
All 10% +W carbon, unless 
otherwise stated 

Capacitors: 
C27 0.1µF paper 350V 
C28 0.IµF paper 350V 
C29 0.1µF paper 350V 
C30 O.1µF paper 350V 
C31 0.1µF paper 350V 

Miscellaneous: 
V3 6K7G V4 6K7G 

Fig. 51 Modified I.f. stages of the 
circuit. 

I.FT1 

To 
detector 

IFT3 

R32 R33 / R37 

k °ñ T27 ó?eT ii ° c2T ó ú,T c3T 220 
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supply, so V3 now requires a source of supply. 
The simplest way to do this is to make a common 
supply for V3 and V4 (Fig. 5). 

Fig. 5 shows 6K7 -Gs for V3 and V4 in place of 
the original EF39s; these were used because they 

+150V stab. S2B 

100pF 

R38 
47kfl 

133 

were on hand, in practice EF39s, CK7s, 6U7s, 
6SS7s or 6SK7s could be used without any circuit 
changes, although 6SS7s and 6SK7s have different 
connections to the other types. 

i 
ITo last 

F anode 
(V4) 

C37 
10pF 

C42 

+220V 

0.01jF 

R45 
100kí1 

100pF 

C41 
yF - 8 

C35 
0.1pF 

C38 
100pF 

22k11 C40 
3 30pF 

R41 I + R4C9 - 220 100k0í 

Fig. 6; The b.f.o. and product detector circuits. 

transformer 

Speaker on 
PCR 

Smoothing 
choke 

Ganged 
tuning 

capacitor 

Aerial 
coils 

O 
T.F. trap 

O 
1 

Aerial socket -. 

8881:118 
Output 

transformer Rectifier 

` O a) 

vn 

Mains 
transformer 1 

Smoothing 
choke 

O 
O 

O L3 

BFO coil 

Ganged 
tuning 

capacitor 

O 

O 

0 
O 
0 
u 

25pT 

COMPONENTS LIST 
Resistors: 

R38 47kû R43 47kû 
R39 47k2 R44 IOkû 
R40 47kû R45 100k0 
R41 100kû R46 22052 
R42 22kû 
All 10% INN carbon 

Capacitors 
C32 100pF silver mica 350V 
C33 140pF silver mica 350V 
C34 100pF silver mica 350V 
C35 0.1µF paper 350V 
C36 100pF silver mica 350V 
C37 10pF silver mica 350V 
C38 100pF silver mica 350V 
C39 25µF electrolytic 25V 
C40 330pF silver mica 350V 
C41 8µF electrolytic 275V 
C42 0.01µF paper 350V 
C43 8µF electrolytic 275V 

Miscellaneous: 
V8 6C4 V9 6BE6 
TCI 15pF variable capacitor 
L3 B.F.O. coil 

(Denco 8F02¡465) 

Fig. 7a (top): The original layout of 
the chassis. The loudspeaker is only 

included on the PCR model. 
Fig. 7b (bottom): The completely 
remodelled chassis layout. The valve - 
holder for VI should be orientated (by 
pointing its location pip -see Fig. 3b) 
to face the left, and V2 similarly 

orientated to face upwards. 
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°-er 
Aerial 

coil 

L.W 
padder u 

MW 
padder 0 0 

[%Z`,Zy7 

Aerial 
trimmer 

PF 'I-trimmers 

Oscillator 
coils 

Oscillator 
trimmers 
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=i 
()Aerial 

coil 

MW--O 
padder U e 

M 52 51 

e e e 

51 
padder O 0 O 

! ij i 

Aerial 
trimmer 

R.F. ~trimmers 

Oscillator 
coi Is 

Oscillator 
trimmers 

Fig. 8a: The arrangement of the trimmers and podders Fig. 8b: The trimmer and padder arrangement for the 

which is common to the PCR and PCR2 models. model PCR3. 

Product Detector and B.F.O. (Fig. 6) 

The addition of the product detector enables 
the demodulation of single sideband signals, a 
system of transmission favoured by many amateurs 
of today. 

V8 (6C4) is the beat frequency oscillator which 
takes its h.t. supply from the stabilised 150V line; 
any medium mu triode or triode connected pentode 
could be used for V8.. V9 is the product detector, 
a 6BE6 or its octal equivalent the 6SA7 -GT. 

There is ample space for L3, V8 and V9 on the 
chassis between the power supply and the three- 

Fig. 9: The front panel layout of the 
PCR2 and PCR3 after modification. 

modulated r.f. signal generator covering the i.f. and 
r.f. ranges of the receiver and suitable tools to 
adjust the i.f.t. cores and the trimmers. 

Both signal generator and receiver should be 
switched on for about five minutes to let them 
reach their correct operating temperature. The 
receiver should, of course, be checked to make sure 
that it is functioning correctly on all bands. 

I.F. Alignment (PCR, PCR2 and PCR3) 

Set generator to 465kc /s. 
Switch receiver to medium wave (tuning 

capacitor fully closed). 

INDICATOR 

OEMBI 
V12 

OFF 
&MAINS 
ON 

II Ö 

AVC 

410 
NOISE 

LIMITER 

VOLUME 

AM SSE 

BFO 
PITCH 

TUNING 

WAVEGE AERIAL 
TRIM 

MAINS CABLE 

gang tuning capacitor. New holes will have to be 
punched for these components. 

Should all these modifications he carried out the 
PCR will have been transformed into an extremely 
useful communications receiver with the following 
valve line -up: 

V1 R.F. amplifier, EF183. 
V2 F.C., ECH81. 
V3 First i.f. amplifier, 6K7G. 
V4 Second i.f. amplifier, 6K7G. 
V5 A.F., a.g.c., 6AT6 or 6SQ7. 
V6 Output, 6V6 -GT /G. 
V7 Noise limiter /detector, 6AL5 or 6H6. 
V8 B.F.O., 6C4. 
V9 Product detector, 6BE6 or 6SA7. 
VIO Rectifier, EZ81 /6CA4. 
VII V. Reg., VR150. 
V12 Tuning indicator, - EM81. 

Because of the rewiring of VI and V2 realign - 
moat will be necessary; this will require a 

Inject signal into control grid (pin 2) of V2, 
peak i.f.t.3, 2 and 1 in that order, starting with 
secondary of i.f.t.3, working up to primary of 
i.f.t.l. The EM81, if fitted, can be used as an 
output indicator. The generator output should be 
reduced as the circuits are peaked; this prevents the 
a.v.c. broadening the response. 

R.F. Alignment 
Positions of trimmers and padders are shown in 

Fig. 8. Generator signal is applied to the aerial 
terminal. 

All trimming and padding adjustments should be 
repeated until one has no effect on the other. 

When properly aligned the short wave perform- 
ance is excellent- stations in Europe, Canada, 
U.S.A., Cuba, Windward Islands (using only 5kW), 
India, Pakistan, etc., etc., have been received and 
Radio Australia is heard loud and clear using only 
an indoor aerial 15ft long. S 
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designing a 

MULTIMETER 

by K. Berry 

THE second multimeter, Design No. 2, enables 
measurements to be made of d.c. voltage, d.c. 
current and resistance. The meter employs 

switching but because there is no a.c. facility it is 
of the simplest nature and should deter no con- 
structor. The circuit is shown in Fig. 7. 

Specification 

Voltage D.C. only current 
0 -5 0-1mA 
0-10 0-IOmA 
0-50 0 -100mA 
0 -100 0 -1A 
0-500 
0 -1,000 

Adjust 
Ohms 

1kII 
--VVV^ l000v 

1M.0 

100 V 

100 kn 
50V 

50 kn 
1ov 

10 kn 
SV 

kII 

SIA 

1kn 

o 

o 

o 
o 

Resistance 
1,50052 mid scale 

o 
o 

o 

SIB 

O-ve +ve O 

Fig. 7: Design circuit No. 2. This instrument will measure 
d.c. volts, d.c. amps and resistance. 

Theory, Design and 
Construction of 
Simple Instruments 

CONTINUED FROM PAGE 32 OF THE MAY ISSUE 

The basic movement is a 2 1in. round 1mA meter 
scaled 0 -100. As in the case of design No. 1 the 
voltage ranges have been chosen so as to facilitate 
reading from the meter scale. The resistance of 
the meter used in the prototype was 1O0í1 and the 
values quoted for the shunts are based on this 
value. If a meter having a lower resistance than 
this is used a resistor can be connected in series 
with the meter so that the combined resistance of 
the meter plus series resistor is 10052. If a meter 
having a resistance higher than 100f2 is used, then 
the resistance of the shunts required can be calcu- 
lated from the expression given in the section on 
current measurement. 

COMPONENTS LIST FOR DESIGN NO. 2 

5V 
10V 
50V 

100V 
500V 

1,000V 

10mA 
100mA 

IA 

Multipliers 
5k12 

I0kf2 
50k11 

100kí2 
500kfE W. 

1,000k11 1W. 

+W. 

Shunts 
11.112 (3 x 33(1 in parallel). 
15? o]n approx. 

Miscellaneous 
M moving coil meter 0-1mA f.s.d. 
SI 1 pole, 11 position, 2 bank. 
Terminals. 
Dry cell 1.5V. 
Potentiometer 1k11. 
Resistor lkfl }W. 

Once again high -stability 1% or 5% resistors 
are recommended for use as multipliers.. For the 
shunts it is necessary for the 100mA and IA ranges 
to make one's own. This will necessitate the 
acquisition of some resistance wire; unfortunately 
this is not usually available in very small quanti- 
ties from the normal suppliers but a wire suitable 
for the purpose can readily be obtained from most 
electrical dealers. This is the wire contained in 
the spiral elements sold for replacements on 
" bowl " -type electric fires. 
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To determine the amount of wire required for 
the 100mA shunt connect the meter (switched to 
its 10mA range) in series with a 3V battery and a 
500 or 1,00051 rheostat. Adjust the rheostat until 
the meter reads exactly full scale. Disconnect the 
battery and set the meter to its 100mA range. 
Connect one end of the resistance wire to one of 
the meter terminals and connect a length of 
normal copper wire to the other meter terminal. 
Tap the copper wire on to the resistance wire at a 
point, say, 6in. from the meter terminal and 

WIRELESS Jurte, 1965 

reconnect the battery. Now slide the copper wire 
along the resistance wire until the meter reads 1sff 

full scale (i.e. IOmA). The length of wire required 
as a shunt is thus determined. This should be cut 
from the remainder of the wire and insulated with 
sleeving. It can then be wound into a coil for easy 
insertion into the meter circuit. 

It must be pointed out that the current in the 
circuit must not vary whilst the shunt is being 
found, i.e. the battery voltage must stay constant 
during that time. As a check the meter should be 

1000 V 

500 V 0 
O 

51B 
O 

O 

o 

111n 1mA 
O o--- 

5113 1OmA 

O 
100 mA 

0 -w +ve ) 
Fig,. 8: Design No. 3 -the most comprehensive, with facilities for measuring a.c. and d.c. volts, d.c. amps and ohms. 
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87 Experts guide you to advancement 
and higher rewards 

yOUR FUTURE, if it is in electrical engineering, 
depends on your ability and the services you can 
render. The more experienced you are the better 

your prospects, the better your income ... it's as simple 
as that! This New Edition of Newnes comprehensive 
and authoritative publication is invaluable to you if you 
mean to progress. Produced with the full technical 
resources of NEWNES it covers every facet of the vast 
field of modern electrical engineering. 

INSTALLATION WORK OF ALL KINDS 

Commercial Buildings, Small Houses and Flats, Hospitals, 
Schools, Theatres, Cinemas, Electric Appliances, 
Alarm Systems. 

INSTRUMENTS, MACHINES, EQUIPMENT 

Electric Motors, Control Gear, Transformers, 
Rectifiers, Electronic Control in Industry, Measur- 
ing and Recording Instruments and Electricity 
Supply Meters. 

OPERATION, MAINTENANCE, REPAIR 

Welding Plant, Electric Traction, Cranes, Lifts, 
X -Ray Equipment, Testing Domestic Equipment, 
Batteries. 

GENERATION, TRANSMISSION, DISTRIBUTION 

Power Stations, Power Cables, Public Supply, 
Underground Distribution Systems, Town and 
Rural Supplies, Cable- laying and Faults. 

Over 2,000 Instructive Action Photo- 
graphs, Diagrams, Working Drawings, 
Circuits. Many Concise Data Tables. 
SEND TO- DAY -FREE EXAMINATION will 
enable you to check it for your day -to-day 
problems -it will surprise you! 

IF KEPT SAME PRICE CASH OR TERMS -NOTHING EXTRA IF YOU PAT MONTHLY Use it Free 

for 1 days 
ABSOLUTELY COMPREHENSIVE! 

This is what you receive without cost or obligation - 
4 Volumes strongly bound in Grey Moroquette, 91 in. x 
61 in. 2,352 Pages of instructive information on latest 
practice. Over 2.000 Photos, Diagrams, Perspective 
and Working Drawings, Electrical Circuits, and Data on 
test procedures, etc. 

o O 0 

24 Data Sheets in colour and 12 Quick -reference Blue- 
print Chars complete in strong Chart Case, 

O 0 0 

'Nuclear Power Stations Booklet Contains fascinating 
cut -away sections in full colour with explanatory text. 

O 0 0 

Free! Newnes Electrical Pocket Book (Value 1016) Nearly 
400 pages with 258 illustrations, diagrams, tables. 

To: GEORGE NEWNES LTD., 15 -17 Long Acre, London W.C.2 
Please send Newnes PRACTICAL ELeCIRICAL ENomtrERTNO without 
obligation to buy. In 8 days I will return it or post only 16/- 
deposit, then 20/- monthly for 16 months, paying £16. 16e. in all. 
Cash in 8 days £16. 16s. 

If under 21 your father must fill up coupon. 
If married woman your husband must fill It up. 

Full Name 
(BLOCK LEITERS) 

Address 

(Mr.. Mrs., Mtn) 

OccupaHat 

Signature 
(Mr., Mrs., Miss) 

(PEE)72/1331 
L 

1711 II Wave esttaesis 
The okras w Idt Y 

Bated anion 

Parents' Noma 

furnished ooae. 
Temporary Addreae 
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7 VALVE AM /FM RADIOGRAM CHASSIS 
NEW 1965 MODEL NOW 
AVAILABLE. 
Valve line -rap ECCSS, ECH81, EF89, 
EABC80, EL84, EM81, EZ80. 
Three Waveband and Switched Gram 
positions. Med. 200 -550 m. Lang 
1,000-2,000 m. VHF /FM 88.95 Mc /s. 
Phlilipe permeability tuning insert 
on FM and combined AM /FM IF 
traneformere. Latest circuitry includ- 
ing AVG and Neg. Feedback. Three 
watt output. Sensitivity and reproduc- 
tion of a very high standard. Chassis 
slue 134 z 69in. Height 70in. Edge illuminated glass dial 119 z 3; In. Vertical 
pointer. Horizontal station names. Gold on brown background. A.C. 200/250 
v. operation. Magic -eye tuning. Circuit diagram now available. 
Aligned and tested ready for use 

>E 
13 19 6 Carr. A7/Ine. 

Complete with Tape o/p Socket, ext. epkr, A p/u Sockets, indoor F.M. aerial, 
and 4 knobs -walnut or ivory to choice. 3 ohm P.M. Speaker only required. 
Recommended Quality Speakers 10in. R.A., -27/8; 139 a 812. E.M.L, 'Fidelity' 
87/6; 1212. B.A. with cone. Tweeter, 42/6. Carr. 2/6. 

6 VALVE AM /FM TUNER UNIT 
Med. and VHF 190 M -550 M, 85 Mc /8-103 Mc /e, 8 valves and metal rectifier, Bell 
contained power unit. AC 200.250 v. operation. Magie eye indicator, 3 push- button 
controle, on /off. Med.. VHF diode and high output sockets. with gain control. 
Illuminated 2 -col. perspex dial 1lç x 4in. Chassis I ld e 4 x Slim. A remmmended 
Fidelity Unit for use with Milliard 313.5 -10 amplifier. Available only at I,reeent as 
built up units. aligned and reel r'I r odv for a Bargain price 212,10.0, Carr. 5 / -. 
We hope to produce tlo' ropwar ,nut m kit i um r, short lv. 

NEW BRITISH RECORDING TAPE 
Faman. Manufacturer. Bulk purchase, genuine recommended Tape Bargain. 
Unconditional Guarantee. Fitted Leader and Stop Foils (except 3ico 1. 

Standard (PVC bane) Long Play (PVC base) D'ble Play (Molar base) 
lin. 15001. 8/9 225ft. 4/9 300ft. 6/6 
bin. 600ft. 11/6 900ft. lbl- 1200ft. 28/- 
54ia 850ft. 14/8 1200ft. 17/8 1400ft. 52/6 
7in. 1200ft. 17/6 1800ft. 22/8 24001t_ 42/6 
Poet and Packing -3in. Reels, Od. Each additional Reel. 3d. 

4ìn. to 7131.. Reels, 11-. Each additional Reel, Od. 
EMPTY TAPE REELS (Plastic): 3in., 1/8; 4m., 2 / -; Sin., 2 / -; 5412., 2 / -: 7in-, 218, 
PLASTIC REEL CONTAINERS (Casettes): 3in., 1/8; Sin., 1/9; 5 fin., 2/ -; 7í9., 2/3. 

JASON F.M. TUNER UNITS 
lledgner- approved kite available. 
FM71, 5 gus. 4 valves, 20/ -. 
FM12, 27.10.0 5 valves, 86 /-, 

'TV Mercury, 10 gus. 3 valves 22/8. 
JTV2. 213.19.6, 4 valves, 28/6. 

NEW JASON F.M. HANDBOOK 218: 
Prompt Alignment Services 7/8 plus 2/6 

June, 1%5 

BARGAIN BUY! 
A 24 gus. Tape Recorder offered at the bargain 
price of only 15 gne, plue 10 /- cart. Supplied In 
3 Unite already wired and tested. A modern 
Circuit for quality recording from Mike. Gram 
or Radio, using latest B.S.R. Twin Track 
Monardeck Type TD2. Valve line-up -EF86, 
ECL82, EM84, ßZ80, and Selenium Diode. 
Send for detailed ILt -3d, stamp. 
Complete Kit Compriling items below: 

2-tone Cabinet and 7in. z 41n. Speaker. Size 
14 n 3 z 741n. 28. 5.0 Carr. 5/- 

Wired Amplifier complete with 4 Valves, front Panel, 
Knobs, etc. 25,19,6 Carr. 316 

B.S. ß. Monardeck Type TD2 27. 7.0 Carr. 4/6 
Accessories: Mike, Tape, empty Reel, screened Lead and 

('lugs, instructions, etc. 21. 0.0 Cart. 2/. 

BARGAIN PRICE 15 Gns. Core.10/- 

CONDENSERS -Silver Mica, All values, 
2 pie. to 1,1100 pF., Od.; each. Ditto 
ceramics 9d. Tib. 450v. T.C.C. etc. .001 
mfd., .91 and .1/350v. 9d, .02- 1 /500v.. 
1 /., .25 Hunts 1 /6. .5 T.C.C., 1/9. etc. 
RESISTORS -Modern ratings toll range 
10 ohms to 10 megohme. 20% 4 -9 w. 3d. 
ea. ditto 1 w. 8d, ea., 2 w. 9d, ea., loco 44 
w 44. co.. 5% Hi -stab. 4.1 w. Bd. ea. (below 
100 ohms anti over. I meg. 9d. 00.1. I9,, Hi- 
stat,.. A w. 1/6 ea. (below 100 (hots 2)- ea./. 
VOLUME CONTROLS -5K -2 Meg, ohms, 
312. SPINDLES MORGANITE MIDGET 
TYPE. lain. die. Guar. 1 vear. 1.00 
or L1N, ratios. less Sw. 8/.. 14 F, .0w. 4/6. 
Twin stereo less Sw. 6/8. Some values with 
DP 6w. 9/6. 
ENAMELLED COPPER WIRE -918. reels 
14g -211g. 3/-: 2g-25g. 8/6; 30g-34g. 412: 
3fig30g. 4/9: 39a-40g. 5 / -, etc. 

New Reduced 
Boxed VALVES Bargain 

Prices 
1T4 3/6 EY86 9/- 
1R5, 185 61- E281 7/- 
384, 3V4 7/. GZ82 9/6 
ECC91 1 PCC84 8/- 
ECCS'2 } 7/. PCF80 8/- 
F.C1;83 / PCL83 10/6 
E('L80 9/. Pl'L84 101- 
E('L82 10/- P('1.85 11/8 
EC1,83 10/6 PL36 10/8 
EFSII 7/8 PL81 918 
EF86 8/6 PL83 8/- 
F;L33 12/6 PY33 10/6 
EL34 12/6 PY82 7/- 
E1.84 7/- U25 10/e 
EY51 9/- ULM 9/- 

Send for detailed bargain lista, 3d. clamp. 
We manufacture all type, Radio Maine 
Travel. Chokes. Quality 0/P Trans.. etc. 
Enquiries invited for Speciale, Prototypes for 
mall production rune. Quotation by return. 

RADIO COMPONENT SPECIALISTS 
70 Brigstock Road, Thornton Heath, Surrey. 
THO 2188. Roars: 9 o.m. -6 p.m., 1 p.m. Wed. 
Teresa C.W.O. or C.O.D. Pour and Packing 
up to 4 1b, 9d., 1 lb. 1/3. 3 lb. 213. b 1b. 2/9, 
8 18. 3/6. 

tei,turÑn, 
MODEL H.F. 1016 `MAJOR' 
This unit makes use of the high flux density available in 
the magnet system of the previous H.F.1016 unit. A curved 
diaphragm is used with a rigid centre section coupled to the 
voice coil. The rigid coupling and the design of the cone ter- 
mination give a balanced response over the whole audio range. 
The unit is specially suitable for use in the smaller type of 
enclosure having a volume of approximately 14, cubic feet. 
Other Stentorian speakers: 

Type Flux Density Price Type Flux Density Price 

8' H.F.8I6* 16,000 gauss E6.6.0 T.816 16,000 gauss E5.19.3 

8" H.F.812* 12,000 gauss E3.16.6 T.I2 tweeter 16,000 gauss E13.17.9 

8" H.F.8I0 10,000 gauss E2.17.0 T.IO tweeter 14,000 gauss ¿4.12.9 

6' H.F.610 10,000 gauss L2.7.3 Steel 
E2.9.3.diecast 

1.359 
tweeter 

9,000 gauss ¿1.12.3 

'These two speakers incorporate a universal Impedance speech coil. 

Specification: 

Chassis -die cast aluminium 
Cone -graded pulp cambric 
surround; Cone dia. -10 ins., 

Pole dia.-1 in.; Flux density 
-16,000 gauss; Total flux - 
64,000 maxwells; Impedance 
-15 ohms. 

Price: E9.8.6 (inc. tax) 

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS. 

Telephone: MANSFIELD 1762 -5 London Office: 109 Kingsway, W.C.2 
WA3 
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switched back to its IOmA range, when it should 
read exactly full scale. 

This procedure is then repeated for the IA 
range. Some difficulty may be experienced in 
soldering the resistance wire, since it is sometimes 
difficult to tin. Satisfactory results should, how- 
ever, be obtained if the wire is cleaned carefully 
with a piece of fine emery cloth. The use of one 
of the proprietary non -corrosive fluxes can also 
be of assistance. If, however, the wire refuses to 
be tinned it should be wrapped round a small screw, 
say 6BA, sandwiched between a washer and a 
soldering tag. A nut is then threaded on the screw 
and the assembly tightened. The connection is 
obtained by soldering on to the solder tag. 

Design No. 3 

This, the last design, is the most comprehensive 
of the three. Facilities are included for measuring 
a.c. and d.c. voltages, resistance and d.c. current. 
This meter should prove suitable for nearly all 
measurements which are likely to arise. The circuit 
is given in Fig. 8. 

Specification 
Voltage A.C. and 

0 -5 
0 -10 
0-50 
0-100 
0-500 
0 -1,000 

D.C. Resistance Current D.C. 
15,00011 mid scale 0-1 mA 

0-1 OmA 
0 -100mA 
0-íA 

The basic movement is a 31in. round 100µA 
meter scaled 0 -100. The circuit employed (Fig. 8) 
uses two switches. The main meter range switch 
SWI is an 11- position four -bank switch, whilst 
the second switch SW2 selects either a.c. or d.c. 
volts and current. It would be possible to 
eliminate SW2 by increasing the number of banks 
on SW1 but this was thought to be undesirable 
on the grounds of cost and size. 

A feature of this design is the use of an 
additional switch bank (SWID) to safeguard the 
meter when it is used to measure current. The 
use of this switch ensures that the meter reads only 
when it is connected across a shunt and if a switch 
contact connecting that shunt into circuit becomes 
high resistance or open circuit then rib current 
flows in the meter. If the meter were permanently 
connected into circuit and the necessary shunts 
were switched across it then failure of the switch 
could result in damage to the meter. 

Examination of the circuit for design No. 2 
(Fig. 7) will show what is meant. If SWIB 
becomes defective the full load current will flow 
through the meter. The addition of an extra 
switch bank would eliminate this possibility. 

The meter used in the prototype had a resistance 
of 1,00011 and the values quoted for the shunts are 
based on this value. As in the case of design 
No. 2 these must be adjusted to suit the particular 
meter used. The values quoted for the a.c. multi- 
pliers are approximate and the precise value 
required should be found by/ the method given in 
design No. 1. 

COMPONENTS LIST FOR DESIGN NO. 3 

5V 
10V 
50V 

100V 
500V 

1,000V 

lmA 
l OmA 

100mA 
IA 

Multipliers (all }W) 
A.C. 

38k11 
80kí1 

450k11 
900kí2 
4.5M.¢ 

9M11 

D.C. 
50k1Z 

100kg1 
500kí2 

1 Mí1 
5Mí1 

10M11 

Shunts 
111ít (2912 +8211) 
1011 
In 

0.111 

Miscellaneous 
M moving coil meter 0 -100µA f.s.d. 
SI, I pole, 11 position, 4 bank. 
S2, 4 pole, 3 position, 1 bank. 
4 0A81 germanium diodes. . 

Terminals 
Dry cell 1.5V. 
Potentiometer 2.5k11. 
2 resistors 6.8k11 +W. 

The appearance of Designi No. 3 when made up. 

The construction of this meter should present 
no difficulties. As in the case of the previous 
designs no details of construction have been given 
but a suitable metal or plastic case will no doubt 
be easy to obtain. The version of this meter made 
by the author is shown in the photograph. 
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on the 

Short Waves 
MONTHLY NEWS FOR DX LISTENERS 

All times are in G.M.T. 
The Broadcast Band 

NEWS first of all this month from the 
Caribbean area. W. Smith (West Bromwich) 
reports the Windward Islands Broadcasting 

Service, St. George's, Grenada, and Radio Habana, 
(Apt Postal 7026, Habana, Cuba). W.I.B.S. has 
now returned to 15,085 from 11,895 for its 
evening transmission, whilst Radio Habana is using 
11,735 for its 2010 -2140 English trans- 
mission to Europe. (This is confirmed by Roy 
Patrick, Derby). Paul Harris, of Elgin, has heard 

\Habana in Spanish from 1900 -2000 on 9,655. 
A schedule and card have been received from 

Trans World Radio, Bonaire, Netherlands Antilles. 
The card is a big disappointment. giving no QSL 
details and no exact frequencies. English is carried 
from 1030 -1230 ( -1430 Sundays), and 0200- 
0430 on 800 medium wave and in the 31m band. 
Other transmissions are Spanish 1000 -1030 31m., 
0130 (0100 Sunday)-0200 19m., Dutch 2200 -2215 
19m., Portuguese 0930 -1000, 2300 -2330, 0030- 
0100 19m., German 2300 -2315 Thursday, 0000- 
0030 19m., Russian 2330 -2400 19m.ó., French 
2145 -2200 19m., and Cantonese (not Sunday) 
2200 -2215 19m. Many of these transmissions are 
also carried on 800kc /s medium wave which is still 
well heard during the night in the U.K. Judging 
from the World Radio Handbook, likely short 
wave frequencies are 9,6'75/9,755/15,265. 

Both Ian Taylor of Slough and R. Nelson of 
Castleton, mention La Voz de los Andes, HCJB, 
(Cas.691, Quito, Ecuador). The present QSL card 
gives no verification details. English is used from 
1900 -2030 on 17,890 /15,115/11,755. 

Moving Eastwards, Paul Harris mentions Radio 
South Africa (P.O. Box 8606, Johannesburg), which 
has full verification details on its QSL, and Radio - 
diffusion du Senegal (B.P. 1756, Dakar, Senegal), 
which he still hears on 9,675. He has also had a 
report acknowledged by the outlet of Radio 
Nacional de Espana in the Canary Isles. The 
schedule is given as 1400 -1600 on 9,660 to Europe 
and 0000 -0300 on 11,800 to South America. All 
in Spanish. 

One of the most popular European stations at 
present appears to be Radio Tirana (Rue Ismail 
Quemal, Tirana, Albania). Ian Taylor gives the 
English schedule as 2000 -2030, 2130 -2200 on 
7,090/9,715, whilst W. Smith says 1,088 medium 
wave is used additionally for the 2130 trans- 
mission. Both have had cards from the station - 
one with no date and one with no verification 
details. Alan Jones, of Chertsey, reports very 
strong signals at 0645 on 7,088 in an unidentified 
language. 

Coming right home, devotees of the BBC should 
note that the General Overseas Service is to be 
renamed the World Servios 

All frequences are in kc /s. 

s -by John Guttridge 
Items have come in about the two stations at 

Monaco. First Radio Monte Carlo (16 Boulevard 
Princesse Charlotte, Monte Carlo). W. Smith 
reports a QSL consisting of a piece of paper giving 
the date, time and metre band, and Paul Harris had 
a verification giving the date only. Paul also reports 
Trans World Radio (Rue de la Poste, P.O. Box 141, 
Monte Carlo) with a Norwegian broadcast from 
1700 -1730 on 9,630. 

Full details are given on the card issued by 
Radio Norway, Oslo, Norway. Amongst transmis- 
sions affected by frequency changes recently are 
0745 -0815 on 11 ,850/15,175/17,825 /21,730/6,130 
and 1700 -1830 on 11,850/15,175/17,825 /21,730/ 
6.130. 

According to W. Smith coloured QSL's giving 
full details are now being issued by Vatican Radio, 
Vatican City, Vatican State. 

New times and extensive frequency changes are 
features of the summer schedule of the Overseas 
Service of Swiss Broadcasting Corporation, Berne. 
The new English times are: 1200 -1300 on 
7,110/9,665; 1845 -2015 on 9,665/6,055; 0115- 
0245 on 9.655/9,535/6,120; 0415 -0515 on 9,655/ 
9,535; 1315 -1445 on 15,320/15305/15,255 / 
17,845; 1500/1630 on 17,830/15,305/15,255/ 
11,865; 2100 -2230 on 11,865/9,545; 0830 -1000 
on 17,830 / 15,305 /15,225. 

An Asian station heard recently by Paul Harris 
is Radio Republik Indonesia (P.O. Box 157, 
Djkarta). German, he says, is now aired by this 
station on Tuesdays and Fridays from 1700 -1730 
on 9,865/11,715. 

Roy Patrick reports new frequencies for the 
transmission in English to Europe from 1945- 
2030 by Radio Pakistan (71 Garden Road, Karachi 
3). They are 6,250/7,135. 

With the gradual improvement in reception con- 
ditions as solar activity increases, Radio Japan, 
Tokyo, Japan, has announced that it hopes to 
resume evening transmissions to Europe in the 
spring next year. Burmese is now transmitted in the 
South -east Asian service with the result that it has 
been extended by half an hour to run from 1230- 
1600. Frequencies are 9,675/11,705/11,875. The 
Hawaiian service on 15,235/17,725 has moved to the 
new time of .0600 -0700. Other services affected 
by frequency changes are the African (1900 -2000) 
on 9,670/11,780 and the North and Latin American 
(0200 -0400) on 11,780/15,135/15,235. Three 
General Service transmissions have been extended 
to a full hour. These are at 1000 and 1400 on 
9,505/9,740/11,815 and 2300 on 6,140/15.105/ 
15,425. The 1800 -1830 and 1900 -1930 transmis- 
sions are now on 9,505/9,605/9,740. 
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The Amateur Bands -by David Gibson G3JDG 

ONCE upon a time, a scribe was foolish enough 
to suggest a contest for stations using as an 
antenna an end -fed coathanger and a pair of 

base- loaded cuff links. Reader H. S. Stevens of 
Aylesbury bravely ( ?) took up the challenge and 
here are some extracts from his log this antennae 
were taken via a pi- coupler into an S640 receiver). 
All on a.m. 16in. Wire Coathanger Antenna: 
28Mc /s- 912DT, ZC4KW, ZC4MO. 21 Mc /s- 
UBIBL, PY2CH, PY9WL, PY5AQM, CT3XM, 
CR4AJ, ZS8C, CR6CG, CR4A1, CR6DL, PY9HL, 
YVIPF, YVIBM, ZE7JR, UBSBH. 14Mc /s- 
EA4, DL9,11,PAQ and SP5. 3in. Gold Plated 
Cuff Links Antenna; 1 zin. lead to pi- coupler: 
'21Mc /s- 5AITK, 5A4TI, WA4WVD, 9Q5RB, 
PY5AQM. 14Mc /s- UB2KAB, K2CAK, W4ZYS, 
K2HLB, SM5BL, W8NGO, WIJFG, SP5AR, 
WB2APG. 

Well done, Mr. Stevens -the outright winner 
(and only entrant)! 

2IMc /s 
" My favourite band." say more and more 

readers. This band is challenging 14Mc /s in DX 
popularity. 

Stephen Beal (London) collected these on his 
P.W. t.r.f. and 66ft. longwire: WIROU, 2ZX, 
2AWD, 2RGU, 2SJM, 3MSK, 8HRV, 8WYT, 
K2HV, 3MBF, UB5BX, EA8EA. All a.m. 

Bernard Hughes (Worcester) got these between 
1300 -1700 on his 840C +Codar preselector and 
dipole: CR5SP. CT3AQ, H18WSR, ITICFN, 
KV4CX, VE8BZ (Baffin Is.), VOIGX, WOZYM, 
ZS8G, ZC4MO, ZC4TJ, XE3AF, 9Q5DL, 
9Q5RB. 

John Fitzgerald (Gt. Missenden) says 15m has 
been wide open between 1100 -1900. His unusual 
rig is Hitachi WH837 8- transistor superhet plus 
a 20m dipole- CO3CO, CR4BC, 5SP, 6DL, 7FR: 
CT3AM, EA8EN, ET3USA, K7JDX, 9WEZ; 
LUSAQ, SVOWCV, TN8BK, YV4KT, ZBIRM, 
2AK: ZC4HK. ZS2AR, 6ADF, 8C. 8G: 7X2MD, 
9J2BK, 9LIWN, 9Q5A1, 9Q5HP. All a.m. 

Martin Briscoe (Bolton) uses a VR66 and PR30 
preselector, with a folded dipole, and logged: 
CR7FC, ET3USA, ITICF. KZ5TD, MP4DAA, 
OD5CY, SVIDL, ZBIRM, ZC4MO, ZSIAB, 
5AITK, 5A5TE, 9Q5RB, 9J2DT, 9X5RZ. 

BRS26171 (Lowestoft) found a new ground 
plane was better than his 264ft. longwire and 
dipole. This, with his Cr100 and a.y.u., produced 
these:- CPILN, CT3AQ, ET3USA, KP4AXC, 
MP4TAA (or DA A?), OD5EC, OD5DU, PY4BOP, 
PY6OPY, PYIAXP, ZBICE, ZB4MO (surely 
1MO ?), ZE7JR, 4X4AB, 9GISS, 9G5AB.. 

J. Cowley (Lanes) has an HA63 and a joystick 
on a 20ft. pole, aided by an old 19 Set a.t.u. He found- CR6EI, HK7UL, KP4ASN, KR6MB, 
OA4NQ, PYIFH, PZICM. UL7NH, VK2EW, 
VR6TC (Pitcairn Is.). W7KVT, WAQHHX, 
ZS5KI, 9J2FB. All these were on c.w. 

I4Mc/s 
Staying open later and packed with DX. A 

sample is the colossal log received from R. Garvey 
(Cheltenham) using an S640 and 90ft. longwire. 

We have selected the cream, as follows- AP5HQ, 
CN8BU, HM5BF, JA4BJO, JA6PN, KR6MH, 
UL7KSB, UM8AP, XW8BA, ZL2BG, 5R8AN, 
WA6HLU. All on c.w. 

Paul Bernard (Birmingham) sent this log: 
EA8EA, HA8WH, KIDHG, K2CAK. OZ7NK, 
SM6CKS, UAIKBE, UAIKUD, W2AXH, 
W2SFP, W3OJX, YO2BB, 4X4RD. The receiver 
was a one -valved Aerial was 69ft. longwire. 

Alan Dailey (Leeds) uses an R107 with pre - 
selector and comments on an amazing improve- 
ment by raising his 90ft. longwire from a height 
of 8 -loft. to 20ft. Proof of the pudding: - 
BVIUSG, CO8MN, CX8AX, DUTAA, FK8AU, 
HCIMX, HC8FM (Galapagos Is.), HK3AVE, 
HPIAA, HSIX, HVICN, HZ3TA, JAIBRD, 
KILMV /VE8 (Baffin Is.), KA5DG, KR6DL 
KA7DB, LU5DBS, MP4MAM, PY4AS, TG9EL, 
VK6XX. VK9TL (Norfolk Is.), VP2LS, VP2GTA, 
VS9AWR, ZD3C, ZDSR, ZD8WR, (Ascension 
Is.), 6Y5UC, 7X3CT, 9M4MB, 9M8EB. Some 
very fine DX there, Alan. 

W. Clarke (Devon) has an AR88 and inverted 
dipole. He pulled in these on s.s.b.- APIAD, 
ET3MEN, DU7GB, FM7AEL, HRISR, KC4OA, 
KG4AN, KP4CL, KL7DR, KX6BQ, OAISU, 
VK3AM, VK4RH, VK5MS, VP2LF, VP4KD, 
VP9CP, XEIME, XEIYO, YA3BMC, YV5FTS, 
ZL2KL, ZL2DU, ZL3FA, ZL3UY, 4X4HW, 
4X4BL. 

Norman Ponsford, also of Devon, uses a t.r.f. 
(CR45) with a 60ft. longwire. These were heard 
on a.m. on one day between 1600- 1730 -F8SC, 
HVICN, KIDIR, KIHVV, OH2TI, SP9ANH, 
SM4CHM, UQ2KFG, UA2KAK, W2GBC, 
W3ZVA, W3MSK, W7ESK, W8BF, WQNVZ, 
SA1TT. On a Sunday between 1725 -1840 he 
found: EL3C, HB9DO, OEIKRB, K2UYT, 
SM5AWL, UB5KSP, VE2ADL, VEIAGD, 
W8UFG, YV5BBU, 5A4TK. 

P. Whelan finds the band lively on his CR300 /2 
and reports CE7BV, CP5EZ, CX2CO, HK3KY, 
LA4EJ /P (Jan Meyen Is.), LU4DM, LU4ACJ, 
OD5CY, PY2ON, VP7NY, YV5AXA. Eis ariel 
is 50ft. of wire stretched between the lifeboats, 
and the log above was received "somewhere off 
the Kent coast." Does this make him P. 
Whelan /MM? 

L.F. Bands 
The only report of a non -G station this month 

was of OKIKLX. This is surprising since DX has 
been about (W6, VP3, VE, etc.) -maybe it's 
because the DX is on c.w. 

One or two have braved the QRM and G side - 
band nets to winkle out the interesting ones. 
Gilles Whylie (Renfrewshire) got OHONC, 
TI2JIC, VE3CW, ZL2AAG, ZL4LM, all on s.s.b. 
Alan Dailey got HBQAFM /M, HBQAFM, 
PJ2AA, VE3AXU /M. D. Foster (Essex) raised 
VE11E. VOIHI and W2ZTL. 

One or two have taken up the challenge of DX 
on 7Mc /s, including M. Woollin (Leeds). who 
found WB2GWY, KILTZ, K2ODC, KV4CI and 

-continued on page 162 
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FfdTUt` 
Automatic V 

Control Systems 
by A. D. Taylor, G8PG /GW8PG 

AUTOMATIC changeover on telegraphy or 
"push-to-talk " operation on telephony is a 
great operating convenience in the amateur 

station. It allows the operator to monitor the 
frequency during an " over ", thus reducing the 
effects of interference, changes contacts between 
stations from monologues into conversations and 
considerably reduces fatigue during long operating 
sessions. The relay control system described in 
this article allows " listening through" between 
words on c.w. and also at any time on telephony 
by merely releasing the " press -to- talk " switch. 
The delay time can be adjusted, between a few 
milliseconds and about one second, by means of a 
potentiometer. As the transmitter v.f.o. is held on 
continuously while sending words the problem of 
'chirp" on c.w. is eliminated. The system has 
been operated on the various bands with a trans- 
mitter running at powers up to 60W. 

Circuit Description 
The circuit is shown in Fig. 1. Transformer 

TI, rectifier MR1 and capacitor Cl together 
provide a 24V 0.5A supply for operating the 

T1 

AC. 
input 

June, 1965 

A system of 
fully automatic 

change -over from 
send to receive 
and vice- versa, 
with only two 

relays. 

relays. This supply energises the relay coils when 
the morse key or " push-to-talk" switch is 
operated. Both relays then operate immediately, 
the current which operates RC /5 flowing through 
rectifier MR2. As soon as contacts RC1 close, 
C2 charges up from the 24V supply and the 
potential across this capacitor is sufficient to hold 
RC /5 operated for a time which can be varied by 
altering the value of VR1. When the morse key 
is released for the space between symbols the 
keying relay, RK/ 1, releases immediately, but RC /5 
coil is isolated owing to the removal of the 
forward bias on MR2; this relay therefore remains 
operated. When the operator presses the key for 
the next symbol RK /1 operates immediately and 
the loss of charge on C2 is made good by conduc- 
tion through ,MR2. If the operator makes a 
longer pause, such as that between words, C2 
discharges sufficiently for RC /5 to release and 
return the station to the " receive" condition. The 
provision of MR2 and relay contacts RC1 are key 
factors in the operation of the circuit. If MR2 
were not fitted the charge on C2 would hold both 
relays operated and keying would be impossible. " s lb. I -o! 

Key or MR2 I RC1 
mie switch 

C1° 
25T24v 

f 1 
Rk1 

To keyed stage vial 
valve keyer or 

key click filter 

fq 
Rc5 

C2° 
20°24V 

247 

Speech amp HT. 

Speech amp 

Receiver 
aerial 

terminal 

Rc2 

VEO. Rc3 
HT. supply - -7 

VEO t---oJ 

Receiver Rc4 
muting O-2 

(See Fig.2b) o 
Fig. 1 r The transmitter control circuit. TI should be a general -purpose low voltage transformer. MRI and MR2 should 

be 24V 0 -SA components (e.g. GEC X54I B.I.P.1. or surplus IA bridge for MRI). 
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If C2 were connected directly across the coil of 
RC /5 instead of via RC1 the relay would be slow - 
to- operate as well as slow -to- release, thus interfer- 
ing with the operation of the system. 

The use of the remaining contacts on RC /5 is 
self -explanatory except for the method of connect- 
ing the aerial to the receiver via contact RC2, 
which is unconventional as will be seen from 
examination of Fig. 2a. On receive the receiver 
aerial connection is " tapped in " to the inner 
conductor of the coaxial cable used to connect the 
transmitter output to the aerial coupler. This 
method eliminates the need for a heavy -duty aerial 
changeover relay and, provided the precautions 
mentioned later are taken, it works very well and 
has no effect on the transmitter output or the s.w.r. 
on the cable. 

Receiver muting is achieved by connecting a 
variable resistor in series with the earth return 
from the existing r.f. gain control and shorting it 
out on " receive" by means of contacts RC4 as 

PA. tank 
circuit 

WIRELESS 143 

Construction 
The unit can be built on any suitable chassis 

or in a wooden box. The relays are fairly quiet in 
operation but it is suggested that they be mounted 
on a piece of sound- absorbent material to reduce 
noise to a minimum. The aerial sockets, SKI and 
SK2 in Fig. 2a, should be mounted as close to 
each other as possible, and relay RC /5 should be 
placed so that the lead from contacts RC2 to the 
sockets does not exceed lin. in length. The frames 
of the two sockets must also be bonded together 
carefully. The layout of the remaining components 
is not critical. The receiver aerial connection is 
made via a terminal, the key connection is via a 
jack and the remaining control leads are 
connected via an international octal plug and 
socket. 

Setting -up Adjustments 
The first tests should be made with the inter- 

national octal plug withdrawn. The mains should 
be connected and the 24V output from the power 

(a) 

shown in Fig. 2b. This method has the advantage 
that it is only necessary to unsolder one wire in 
the receiver when installing it. 

Choice of Relays 
Relay RK /1 is one of the small, ex- Government 

high -speed relays often described as " Siemens 
high -speed relays ". These are available from a 
number of sources and any model (there are five 
different types) should be suitable. Relay RC /5 
can be any 24V relay which mounts the necessary' 
contact assemblies and has a coil resistance of 
80011 or more. If a very high resistance relay is 
used (say 10,00012 coil) the value of RV1 should be 
increased to 100k12. 

Transmitter Requirements 
Owing to the type of aerial connection to the 

receiver the p.a. should use fixed bias or a clamper 
valve if RK /1 is used to key an intermediate stage. 
Unless this provision is made there is a possibility 
that during reception the p.a. valve may radiate 
noise which will be picked up in the receiver. In 
the prototype installation no noise was picked up 
from a p.a. using a simple clamper valve, keying 
being in a buffer /doubler stage preceding the p.a. 

Fig. 2a (left): The receiver aerial 
connection. 

Fig. 2b (below): The circuit arrange- 
ment for muting the receiver. 

Existing 
receiver 

gain control 
circuit 

H.T.-t- - 

Manual gain 
control line 

_J 
Break existing 

Cl earth lead and 

C1O1. 

F Insert VR1 and 
350V VR2 . 

20kß 

a 

(b) 

Rc4 (Fig,1) 

supply checked. The key should then be 
connected and when it is pressed relays RK /1 and 
RC /5 should operate immediately. When the key 
is raised RK /1 should release immediately and 
RC /5 after a delay period. It should be possible 
to vary this delay period by adjusting VR1. The 
operation of contacts RK1 and RC2 to 5 should 
then be checked with the aid of an ohmmeter to 
ensure that they make and break correctly. The 
unit can then be connected to the transmitter and 
receiver, after which VR1 is adjusted to give the 
desired delay and VR2 (Fig. 2b) to give the 
desired level of sidetone from the receiver. a 
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OWING to the great popularity of the transistor 
portable, it is understandable that many car 
owners have endeavoured to employ this 

possession in the car as well as in the home, office, 
on the bench and so forth. One advantage of the 
use of a portable in a car is that a separate car 
radio licence is not required. That is, provided the 
radio is not a fixture and does not run from the 
car battery. 

It is generally possible to embrace the 
portable within the household licence covering the 
domestic radio and TV set. Note, however, that if 
the portable is used by a different family, even in 
the same house, then a licence may be required 
specifically for the portable. The Post Office will 
advise on these matters. 

Unfortunately, the portable does not work very 
well in the car by itself. This is because it relies 
upon its internal ferrite rod aerial for picking up 
the signals, and signals do not pass very easily 
through the metal body of a car. 
There is some signal present in- 
side the body of a car, of course, 

--ee some is bound to get in 
through the windows, and a cer- 
tain amount even through the 
metal panels. Thus, by turning 
the volume control pretty well full 
on reasonable reception may be 
possible provided the set is orien- 
tated so that the internal ferrite 
rod aerial picks up as much as 
possible of the little signal there is 
available in the car. 

Under this condition the set is 
highly sensitive. The background 
noise is often fairly high, this 
being in the form of a " hiss " 
when the required station is tuned 
in. Provided this was the major disadvantage, the 
set could probably be used in 40 per cent of the 
cases on the local stations with reasonable enter- 
tainment value. 

However, the trouble really starts when the 
engine is turning. Since the set is now pulling really 
bard to catch on to as much signal as possible, it 
responds strongly to the smallest amount of inter- 
ference. And inside a car with the engine running 
exists a high level of ignition interference, even 
when the engine is moderately suppressed. 

Superimposed upon the weak signal, therefore, 
#S-lhekoontinuous, staccato crackle characteristic of 

Strong inside 
interference (I) 

ignition interference. Unless the tuned station is 
producing a relatively high signal field in the area, 
the interference generally outweighs the signal 
inside the car and the set has to be switched off. 

POOR S/I RATIO 

This arises, of course, from the poor signal/ 
interference ratio, as shown in Fig. 1. Here we 
have the strong outside signal So giving rise to 
the weak inside signal Si "due to the screening of 
the car. Also inside the car is the strong inter- 
ference signal I. The signal /interference ratio is 
thus Si /I. 

At S/I ratios below 100 -to -1 (40d13) the inter- 
ference can be heard in the background. When the 
ratio rises above 100 -to -1 the interference is 
pushed well into the background and is not heard. 

Strong outside s% signal (So) 

S 5 S Weak inside 
signal (Si) 

Portable receiver 

Fig. I: Poor signal interference ratio and signal fading are factors associated 
with using an ordinary transistor portable inside a car. Here the signal /inter- 

ference ratio is given by S,.I. 

At ratios below about 50 -to -1 the interference can 
be so disturbing that the portable just cannot pro- 
vide reception of entertainment value in the car. 

The problem is considerably aggravated due to 
the directivity characteristic of the portable's ferrite 
rod aerial. Thus, if the set is carefully orientated in 
the car for the best signal /interference ratio with 
the car travelling in one direction, the ratio is 
worsened when the car alters course. 

To retain the best signal /interference ratio while 
travelling in a car, therefore, it is necessary to turn 
the set correspondingly each time the car alters 
course. This is highly undesirable and not particu- 

I 

1 

.:t 
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larly safe so far as the lone rider is concerned. 

It is possible to improve the signal /interference 
ratio by placing the receiver in line with one of 
the windows of the car. This overcomes the 
screening effects of the metal car body to some 
extent and the signal /interference ratio may then 
rise to S011. On fairly strong stations this may be 
sufficient with correct orientation of the set to 
produce a ratio better than 40dB. 

Unfortunately, however, the directivity problem 
still exists and complete fade -outs can occur when 
the car turns a corner. Moreover, it is not usually 
very convenient to have a portable perched up 
near one of the windows. 

Transistor portable manufacturers, realising the 
need to do something about these problems, now 
almost universally fit a car aerial socket on their 
sets. This allows a car aerial to be employed with 
the set, the theory being that a signal of value,S0 
(Fig. 1) is brought into the set. 

MARGINAL IMPROVEMENT 

The theory is good, but in practice the results 
are very marginal and sometimes there is virtually 
no improvement at all with the car aerial con- 
nected. There are two reasons for this. 

One is that transistor portable manufacturers are 
in a very competitive field and so obviously they 
are not in a position to spend a great deal of extra 
money to introduce additional facilities for a 
minority market. 

The other is that the extra signal picked up by 
a simple car -type aerial is hardly worth bothering 
about if one compares the efficiency of the ferrite 
aerial in the set with that of the car aerial. The 
former is many times more efficient than the latter. 

Over the past two years the author has been 
making a special study of the subject and has 
reached the conclusion that one solution is to 
improve the overall efficiency of the simple car- 

' type aerial so that it is at least as efficient as the 
set's ferrite rod aerial without being directional. 
Another solution is to " radiate" inside the car 
a signal field over the whole of the long and 
medium wave bands at least equal to that of the 
signal field outside the car. The resulting designs 
are the subject of British Patent App. No. 4097/64. 

Set manufacturers have also now introduced the 
"hybrid" portable /car radio set. This is basically 
a transistor portable with facilities for switching 
out the internal ferrite rod aerial and switching in 
circuits for accepting the signals picked up on a 

iilia:ill.- _t L 

G. J. KING 
car -type aerial. This type of set has considerable 
advantage over the ordinary portable used in the 
car with an aerial plugged into the car aerial 
socket because the aerial circuits are designed for 
optimum matching to a car -type aerial. 

One of the reasons why an ordinary portable 
fails to react so well with a car -type aerial is that 
the matching and coupling efficiency between the 
car -type aerial and the aerial socket is not 
generally very good. Then. of course, there is the 
disadvantage of the ferrite rod aerial remaining in 
circuit as we have seen. 

It is not easily possible for the owner of an 
ordinary portable to introduce modifications so 
that the ferrite rod can be switched out of circuit 
when the set is used in a car with a car aerial. 
This is because the ferrite rod aerial acts as the 
aerial coils as well as the " collector " of signals. 

RE- RADIATION INSIDE CAR 
The author has tackled the problem from the 

aspect of the existing type of ordinary portable 
whose owner may wish to take it out in the car 
without introducing any modifications whatever. 
The " radiation " principle is of interest. 

In this system a wideband amplifier feeds into a 
push -pull wideband power amplifier, using tran- 

Car -type 
aerial 

Tt 

Ferrite - 
loop 

radiator 
+ve 

Fig. 2: A wideband amplifier driving a push pull r.f. power 
amplifier can be employed to "radiate" strong signals, at 
least equal in strength to those outside the car, inside the 

car. 

sistors, as shown in Fig. 2. Here a wideband 
medium frequency amplifier is supplied with 
signals from a car aerial and the signals at the 
output of this amplifier are coupled to the power 
amplifier by TI. The collectors of the output 
transistors are then loaded to a ferrite loop 
radiator which is located at a convenient site inside 
the car. 

All the signals thus picked up by the car -type 
aerial are re- radiated inside the car at a strength 
at least equal to that outside the car as shown in 
Fig. 3. The signal /interference ratio then becomes 
S; =So /I and, provided ordinary ignition inter- 
ference suppression precautions are taken, the 
ratio is generally better than 40dB on all but very 
distant stations. 
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strong signal (So) -- 
outside car 

Car -type 
aerial 

Portable receiver 
Radiator 

- - -z --- z L 
Strong signal inside 

car (Si) 

Fig. 3: The resulting improvement In the signal /interference ratio by the use 
of the "radiator" is shown here as Si -Sol. Directivity troubles are also 

eliminated. 

Car aerial 
socket Ferrite rod aerial =____ 

Fig. 4: Most transistor portables feature a "car aerial" 
socket connected to the ferrite rod aerial by means of a 

small coil, as this diagram shows. 

EFFECT OF A.G.C. 

The amount of interference produced by a 
portable operating in an interference environment 
is affected not only by the signal /interference ratio 
but also by the strength of the wanted station 
irrespective of that of the interference. 

This is because the greater the strength of the 
signal picked up by the portable the greater will 
be the effect of the automatic gain control (a.g.c.) 
circuits inside the set and the less will be the 
sensitivity of the set to interfering signals anyway! 

This means that the effect of interference 
resulting from a given signal /interference ratio 
will be less the greater the strength of the signal 
proper. As an illustration the signal /interference 
ratio is 10 to 1 with a wanted signal of 100µV and 
an interference signal of 10µV. The interference 

oíítsld- ̀  
signals na 

Car type aerial 

would be considerably trouble- 
some under these conditions 
because 100µV of wanted signal 
would be barely sufficient to push 
the set into a.g.c. 

However, with a wanted signal 
of ImV and an interference sig- 
nal of 100µV (still 10 to 1 ratio) 
the interference effect would be 
less, since lmV of wanted signal 
would push the set well into 
a.g.c. action and thus diminish its 
sensitivity to the interference. 
A.G.C. action thus tends to 
improve the effective signal/ 
interference ratio. 

It will be appreciated, of 
course, that the set -up in Fig. 3 

completely destroys the direc- 
tional properties of the transistor portable when it 
is used in the car, for the portable and /or radiator 
is positioned for the most convenience and the 
optimum signal /interference ratio. Neither the 
set nor the radiator moves relative to each other, 
so this optimum will be maintained whatever 
station tuned. 

In practice it has been discovered that the 
complications and expense of re- radiation can be 
deleted without detracting from the overall effect 
by utilising the aerial coupling loop provided by 
the set manufacturer. This loop comprises a 
number of turns of wire wound round the ferrite 
rod and terminated across the car aerial socket as 
shown in Fig. 4. 

DIRECT BOOST 

By using this we can do away with the push -pull 
output stage shown in Fig. 2 and employ only the 
wideband amplifier by connecting the output of 
the amplifier direct to the car aerial socket. This 
arrangement is shown in Fig. 5, from which it will 
be seen that the outside signal now present in 
proximity to the set's ferrite rod aerial is So x A, 
where A is the gain of the wideband amplifier. 

If the amplifier has a gain of ten times then the 
signal focused around the set's ferrite rod is 

10 x So, which could be considerable. The signal/ 
interference ratio now rises approximately to 
So x A /I. In general the signal /interference ratio 
is improved by at least ten times relative to the 
interference actually inside the car. 

This can be easily demonstra- 
ted by running the portable 
inside the car with the engine 
running and the amplifier 
switched off, noting the back- 
ground noise and interference 
crackles, and then switching the 
amplifier on. When the arrange- 
ment is correctly employed both 
the interference and the back- 
ground noise disappear com- 
pletely or very significantly. 

The success of the arrange- 
ment is not only due to the boost 
that the amplifier provides to the 
signal, thereby improving the 
signal/interference ratio directly 
and also by pushing the set's a.g.c. 

Very strongtosi (So x A) applied 

Fig. 5: By use of o wideband amplifier with gain A the signal /interference 
ratio Is improved approximately to So -A /I. Thus, the ratio is improved 

by the numerical gain of the amplifier. 
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Fig. 6: Inside view of commercial wideband amplifier for 
use with transistor portables inside cars. 

hard on, but by the improvement in matching that 
can be secured between the car -type aerial and the 
set's aerial socket. The amplifier can thus be 
designed to match at its input a simple type of car 
radio aerial and at its output the aerial circuit of 
the set. 

In that way optimum signal transfer results from 
the aerial to the set which, as has already been 
intimated, rarely occurs when a car -type aerial is 
plugged straight into the set. As with the 
" radiation " arrangement the direct boost also 
kills the directivity of the ferrite rod and, in fact, 
the aerial /amplifier combination easily matches 
the efficiency of the set's ferrite rod aerial, which 
was the original target of the exercise. 

There are one or two points that should be 
remembered when these arrangements are adopted. 
One is that the signal /interference ratio improve- 
ment relates to the interference actually inside the 
car and not to interference outside the car. This 
means that ordinary suppression of the ignition 
and electrical system is required as when any radio 
is used in a car. Another is that if the amplifier 
is made with too great a gain unsuppressed passing 
traffic can cause trouble. Excessive gain is 
unnecessary since it just cannot be used on a main 
road. The same applies to an amplifier whose 
response extends beyond about 2Mc /s. 

EXTRA L.W. BOOST 

Above that frequency local car interference 
starts showing up really badly, so it is as well to 
curtail the response of this type of amplifier at 
about I.5Mc /s. It is generally desirable to give 
a lift of around 40dB at 1,500m, for the Light 
Prhgramme is pretty poor in some parts of the 
country, and this now makes a handy station for 
late night car travellers since the recent extension 
of popular music. 

To determine the maximum amount of gain that 
can he accommodated under practical conditions 

Continued on page 170 
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D.F. RECEIVER 
Design for an eight tran- 
sistor D.F. receiver for 
small craft. Specially de- 
signed for the Marine 
Radiobeacon band. 

,:.; 

© STEREO AMPLIFIER 
Hi -Fi 10 + 10. 25 c /s -40 kc /s ± 2dB. 
18dB negative feedback. Crosstalk 26dB 
down. 

O JUNIOR AMPLIFIER 
Amplifier for the Junior Crystal Set. 
Comprehensive construction details. 

O VALVE KEYING 
CIRCUIT 
Improved valve keying circuit for the 
amateur transmitter. 

JULY NUMBER 
ON SALE JUNE 3 

ORDER YOr/RQOpYNOW 
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Incompetence 
RARELY have I seen a corre- 

spondent so completely " off the 
beam " as R. A. Packer (May 
issue). Not only is he under the 
impression that an 807 is an I.O. 
based valve (all the 807s that I 

have used during the past 20 
years have come supplied with 
five -pin U.X. bases) but he is 
addicted to making sweeping and 
completely false generalisations. 

He obviously never peruses 
the advertisement sections of 
P.W. because a quick glance 
through any recent issue would 
show him that many manufac- 
turers are still making and selling 
a large variety ' of kits and 
completed units using the ever - 
popular I.O. valves. 

His remarks regarding "Com- 
petent Constructors " are not 
only illogical but show great 
intolerance -a "constructor " is 
one who constructs, a "designer" 
is one who designs. 

Moreover, most amateurs I 
have met do not enjoy the 
obviously ample financial sources 
of Mr. Packer; 6K8s and 6V6s 
at a bob a time are a far more 
attractive proposition to the 
typically financially embarrassed 
amateur than ECH8Is and 
ECL86s at several shillings each. 

Finally, in case Mr. Packer 
thinks that I am a " Radio 
Square", let me hasten to add 
that for years I have regularly 
(and quite competently) con- 
structed equipment using every- 
thing from Jumbo valves to 
miniature deaf -aid components. 
J. D. Methven. 

Crawley, 
Sussex. 

Correspondents 
I WOULD like to correspond 

with anyone who is interested in 
radio and of my own age (13). 
Richard Edeson. 

32 Crewe Avenue, 
Ferrybridge, 
Knottingley, 

Yorks. 

I AM a radio experimenter and 
keen reader of P.W. I would like 
to correspond with anyone who 
shares an interest in the same 
field. I am 26 years of age. 
Kenneth Smith. 

7 Luyan Hill, 
Belmont, 

Port of Spain, 
Trinidad. 

NEWS AND.. 
STEREO HEADPHONES FOR DEAF CHILDREN 

The little girl on the left is wearing 
a hi -fi stereo headset manufactured 
by Standard Telephones and Cables 
Limited and designed to rather 
special requirements. The micro- 
phone on the boom feeds the child's 
speech through a small amplifier 
back to the phones at increased 
volume. In fact the headsets have 
been designed to help deaf children 
learn to speak by enabling them to 
listen to their first efforts of forming 
sounds and words. 

These specifications required 
the phones to handle, without 
distortion, sounds exceeding the 
threshold of pain level for normal 
hearing, and for each earpiece to 
have individual volume control. 

RECORD DECKS AT THE FAIR 
The 1965 Audio Fair was recently held in London, and naturally enough, 
record decks and players were well represented by a number of British 
and overseas manufacturers. 

Garrard Engineering Ltd. (Newcastle Street, Swindon) had a wide 
range of decks on display, from inexpensive auto -changers to high 
performance transcription units and including three which had not 
previously been seen in the UK. One of these, type A.70, incorporates 
a new record -changing mechanism which, with a sloping centre spindle 
and a pusher platform at one corner of the deck, provides a gentler disc 
release than the conventional arrangement. 

One of the foreign manufacturers represented at the Show by their 
UK agents Denham and Morley Ltd. (173 Cleveland St., London,W.l) 
were the Scandinavian Radio and Television Company of Denmark. 
Two S.R.T. transcription decks and a record player were displayed, the 
transcription decks both featuring belt driven turnable and variable 
speed control. 

The German firm of Telefunken were represented by their agents 
Welmec Corporation Ltd. (27 Chancery Lane, London, W.C.2), who had 
on show two Telefunken sound systems comprising record deck, 
amplifier and speaker units. One of these featured a belt driven deck 
and a 12 -valve amplifier. 

SOME NEW MICROPHONES ON THE MARKET 
Vitavox Ltd., Westmoreland Road, London, N.W.9 have recently intro- 
duced a new dynamic microphone (Multi -Zed MI00) with four alter- 
native output impedances. Impedances of 2552, 20052, I0kSI and 'high'. 
are available from the mic. which incorporates a tapped ratio line 
transformer. Frequency response is from 50c /s to I5kc /s f3dB. 

Another new microphone is the model 4126 capacitor from STC. 
This professional instrument measures only two inches plus, yet it 
incorporates the unusual feature of an integral field- effect -transistor 
head amplifier. Another unusual feature is the price- around £120. 

Another recent addition to the STC range of microphones is their 
model 4119 ribbon mic. This is a high quality tubular microphone with 
a narrow cardioid directional sound pick -up. Especially suitable for 
pop singers, the microphone costs £25. 
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..COMMENT 
PMG TO GRANT LICENCES TO VISITING AMATEURS 

Good news for overseas amateurs visiting the UK. is the recent 
announcement of the Postmaster -General that in future they can 
expect to be granted licences to operate transmitting equipment 
whilst in this country. This concession will apply to all foreign 
amateurs whose own country are prepared to grant similar 
facilities to UK licensed operators. 

NEW TRANSISTOR AMPLIFIER KIT 

This is a I2- transistor amplifier with a 20W r.m.s. music power output 
(40W peak) claimed by its makers. It is Sinclair Radionics' new X -20 
unit which combines preamp and power amplifier on a panel measuring 
only 8f in. x 3' -in. x lin. Tone and volume controls for mono or stereo 
can be added to suit practically any requirements. and any type of 
pick -up, as well as outputs from f.m. tuners and tape preamps, can be 
connected to it. Frequency response of the amplifier is 20c /s to 20kc s 

IdB, input sensitivity ImV into 5k13 and signal to noise ratio is better 
than 70dB. Power requirements are 36V d.c. at 700 mA. 

In kit form the X -20 will cost you £7 19s. 6d., or built and tested the 
price is £9 19s. 6d. from Sinclair Radionics Ltd., Comberton, Cambridge. 

POLICE TO GET POCKET TRANSCEIVERS 
Police forces throughout the country will soon be using pocket -sized 
radio transmitter /receivers manufactured by G.E.C. (Electronics) Ltd. 
400 of these sets have been ordered by the Home Office, following a 

period of 12 months' operational use by the Lancashire Constabulary. 
G.E.C.'s transceiver is the smallest v.h.f. pocket set to be granted 

G.P.O. and Home Office approval and already many arrests have been 
attributed to its use. 

STEREO TRANSMISSIONS; NEW TIMES 
The experimental pilot -tone stereophonic transmissions from Wrothom, 
which have until recent weeks been taking place three afternoons a week 
on the Third Network Music Programme, are now forming part of the Music 
Programme transmissions from Wrothom on 91.3Mc /s on Mondays from 
2.30 to 3 p.m. and on Thursdays from 11 to 11.30 a.m. 

These transmissions will also be radiated by the Swingate station near 
Dover, on 92.4Mc /s. 
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BECAUSE OF THE LARGE NUMBER 
OF OUTSTANDING "SELL OR 
LOAN" REQUESTS NOW HELD BY 
US, WE REGRET THAT FOR THE 
NEXT FEW MONTHS WE WILL 
NOT BE ABLE TO ACCEPT ANY 
LETTERS FOR THIS COLUMN. 

Sir, I would be grateful if any 
reader could sell or loan me... 

.. details on the power unit No. 2 for 
the 19 Set, and any other information on the 
19 Set. -1. Watts, 103 Strathnairn St., 
Roach, Cardiff, S. Wales. 

.. conversion details of v.h.f. receiver 
R126 (a) to include a.v.c., (b) to all 6V 
valves. -F. S. Murphy, Old Abbey, Drogheda, 
Ireland. 

.. operating manual etc. on aircraft 
receiver RU19 model, type CW-460 -480, 
made by Western Electric. -P. Ecterley, 
The Ingle, Granby, Notts. 

details of a four transistor superhet 
receiver. -Shahid Mumtaz, 791 -F Satellite 
Town, Rawalpindi, West Pakistan. 

.. an instruction manual for the P.107 
and any details on this receiver. -T. Nolan, 
50 Albert Road, Gurnard, Isle of Wight. 

.. any information on where to buy 
an Eke," car radio CR /6IA: E. Amadasu, 
6 Idahosa St., Benin City, Nigeria. 

.. a circuit diagram and operating 
manual for a No. 38 Mk. 3 set. -G. A. 
Mackay, 32 Ty -Wern Ave., Rhiwbina, 
Cardiff, Glamorgan, S. Wales. 

.. circuit and service details on the 
Pye domestic receiver, model 39J /H, made 
about 1950.- Desmond Walsh, Ballyfynch, 
Carrick -on -Suir, Co. Tipperary, Ireland. 

. a manual or service gen. on ex- 
army receiver R107. The h.t. is weak and 
will not oscillate.-W. Brewer, 174 Tyne- 
mouth Road, Heaton, Newcastle upon 
Tyne 6. 

.. any information, layout, circuit 
diagrams etc., on ex- Admiralty receiver. 
B28. -W. Hillman, 42 Gertrude Street, 
Abercynon, Mountain Ash, Glamorgan, 
S. Wales. 

.. surplus valves 5V4 and 6C5 cheaply. 
I am 12 years old but am a very keen radio 
fan. -E. King, 14 Windmill Road, Cookham 
Rise, Berkshire. 

.. the circuit diagram and conversion 
details for reception set 8220 Mk. ;L- 
C. R. Pearson, 3 North View Avenue, 
Bideford, Devon. 

.. circuit diagram and manual for the 
Eddystone S640. Also any modifications for 
s.s.b. reception. -R. Garvey, 181 Arle Road, 
Cheltenham, Glos. 

.. the circuit diagram of a Philips 
AG8I06 tape recorder.-C. Jones, Tenby 
House, High Street, Newchapel, Stoke- 
on-Trent. 

.. circuit diagram and service details 
of walkie talkie set 38 Mk. 3, manufactured 
by Minimitter Ltd. -H. F. Hynd, NASA 
Switching Centre, Room I, Annexe. Electra 
House, Victoria Embankment, London, 
W.C.2. 

. any information and circuit diagram 
on the No. 19 Mk. 2 "B" set. -M. Franklin, 
17 Hitherwood Drive, London, S.E.I9. 

...service sheet on dual standard TV 
set (17ín.) made by British Radio Corp. The 
only mark on the chassis is PÁ77: -P. 
Gormley, 2 Francis Street, Londonderry. 
N. Ireland. 

.. the handbook of the Armstrong 
chassis No. F.C.48: T. Renfrew, 6 Wellmg- 
ton Terrace, Birkenhead, Cheshire. 
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A 
Stabilised 
Nine Volts 
A compact unit to power transistor 

receivers from the mains. 

THIS power unit was originally constructed to form 
part of a mains -battery transistor portable radio. 
In the light of experience gained from building 

and operating similar power supplies, it was felt that 
a stabilised type with ampie power rating was to be 
preferred. Further in designing this power unit parti- 
cular attention was paid to economy, compactness 
and hum level. 

Circuit Design 
To give an ample current rating about 350mA is 

needed. The output voltage varies from 9.3V without 
load, to 8.7V with a load of 350mA (See Fig. 1.). 
Different output voltages may be attained for indi- 
vidual` needs, by using a different zener diode. 

The operation of the circuit is as follows. The 
secondary voltage from mains transformer T1, is 

13 

12 

11 

BY P. G. THOMSON 

rectified by a full wave rectifier consisting of D1, D2, 
D3 and D4, capacitor Cl being used to smooth the 
output from these rectifiers. Resistor R1 allows 
current to now through the zener diode D5, so 
setting the base reference voltage for transistor Trl. 
The transistor de- amplifies the large voltage variations 
on its collector side, so that they appear as only very 
small variations on its emitter side. Decoupling and 
extra smoothing are achieved by capacitor C2. 
Fuses Fl and F2 are included to protect the power unit 
and any equipment it may be connected to. 

Other output voltages and current ratings can be 
obtained using the same circuit, with modified 
component values. The main design considerations 
for this circuit are: - 
(1) The mains transformer:- 

Current Rating > (IM+Iz) 
Vc 

Voltage Rating 
A/2 

Where: - 
IM Maximum current taken by load. 
Iz .Current taken by diode to establish zener 

voltage. 
Vc -Maximum voltage at collector of Trl. 
Vz - Zener voltage. 

Vc is given by:- 
Vc= V2 x Transformer secon- 
dary voltage. 

The higher the secondary voltage 
(i.e. the greater the voltage 
allowed across Tri) and current 
rating of the transformer, the 
better the regulation. 

(2) The current ratings for each 
of the full wave rectifier diodes 
should be:- 

#(Im -I-Iz) 
The voltage ratings for each of 
the rectifier diodes will depend 
upon the transformer secondary 
voltage, which will in turn depend 
upon the output voltage, and the 
voltage it is decided to allow 
across the transistor. The voltage 
rating for each of the diodes will 
be:- 

j(Vc) 

ß 6 
ó 
> 

4 

3 

2 

200 N\ 
220 

Current out (mA) 

350 400 

Fig. I t This graph illustrates the reduction of output voltage from the unit, 
with increased current load. 
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LEARN - THE 

PRACTICAL 
WAY .. e 

your career . e 

hobby .: . 

own business ... ? 

The demands for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities, then now is the time to choose - 
Electronics. If you are already employed in this field - 
then now is the moment to seek high qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- 
tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching of electronic subjects. 
It employs only fully qualified staff to conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses 
Kart right from the beginning and no previous know- 
ledge or experience is necessary or expected. Training 
is carried out in easy step -by -step stages using the most 
modern methods of tuition. The great advantage of 
the home study method is that it provides a complete 
self- contained course giving everything needed for the 
subject concerned and enabling work to be done in the 
comfort of one's own home and over any period of time 
desired. 

EXAMINATION COURSES 
CITY & GUILDS TELECOM. TECHNICIANS CERT. 
CITY & GUILDS FULL TECHNOLOGICAL CERT. 
A.M.Brit.I.R.E. EXAMINATION 
RADIO AMATEURS LICENCE EXAMINATION 
P.M.G. CERTIFICATES FOR RADIO OPERATORS 
R.T.E.B. SERVICING CERTIFICATES 

OTHER COURSES 
MATHEMATICS 
TELEVISION 
TRANSISTORS 

SERVO -MECHANISMS 
COMPUTERS 
RADAR & NAVIGATIONAL 
AIDS 

Learn - by building - as 
international receiver in 
the top quality r class .. . 

nine transistors .. TWO L. W. 
Lt.W. TWO SHORT 
WAVE Bands and VHF/ 
FM ... inoorporates every 
modern receiver dents' 

technique. 

ohm /volt ` B ® 
modern 

= p ®A ' 
modern multi - 
range teat meter ... Cathode ray oscilloscope 

to chow bow circuits 
work... 

111111' I I rr 
; Complete petnre w e, 

THEMAT ICS' 
Practical 
library of theory books s and 

Transistorised 
signal generator 
of new design and 
wide !regoeney 
enserage .. . 

BUILD AND EXPERIMENT WITH ALL 
THE ABOVE -AS- YOU -LEARN . . 

This is a new complete experimental course comprising a 
mixture or theory and practical work using a very full 
range of electronic components and apparatus. Starting: 
right from the beginning-0r at n later stage if heeded -the 
erotrse enables the student to Id up all the basic oler 
Ironic circuits--amplifier: oscillator; rectifier: detector. 
te. -and finally to the design. construction, testing and 

servicing of a latest design fully transistorised receiver 
using nine transistors and covering long and medium wale 
and TWO SHORT WAVEBANDS plus \'HFIFAI reception.. 
It is of real Ills ury quality throughout- operates from a Nv. 
battery and can be used anywhere in the world. Evers pre - 
cent -tlay technique in circuitry is covered and the course 
also includes multi -range test meter: signal generator and 
o srilloseepe. Ity the end of the course the student will he 
able to deal with any type of servicing work with confi- 
dence and will also have a very useful workshop of equip- 
ment. Nearly 100 interesting and absorbing EYPERI- 
MI NTS are carried not during this comprehensive course 
enabling anyone In gain frill mastery of eleotronles. 

-T-1 IN MI NI IN NUM 
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 

Please send me your free Brochure, giving details of your Courses, without any obligation, to:- 
NAME 

ADDRESS 
I am interested in 

}Block Caps 

JPlease 
courses above 

(We do not employ representatives) PW 6'65 

'National Radio School 
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THE LINEAR `SUPER 30' HIGH FIDELITY 
PUBLIC ADDRESS AMPLIFIER 

TECHNICAL DETAILS 

SENSITIVITY FOR 30 WATTS 
Gram. -50 millivolts 
Mic. 1-5 millivolts 
MSc. 2 -150 microvolts 

FREQUENCY RESPONSE 
±2 dB, 30 c.p.s.-20,000 c.p.s. 

BASS CONTROL 
+15 dB to -15 dB at 50 c.p.s. 

TREBLE CONTROL 
+12 dB to -12 dB at 10 Rc /s. 

HUM AND NOISE 
-60 dB. 

HO.1MONIC DISTORTION 
0.5% for 30 watts. 

VALVES 
Mallard ECC83, ECC83, ECC83. 
EL34, EL34. (0Z34. 

NEGATIVE FEEDBACK 
90 dB. 

DAMPING FACTOR 
12. 

.:. ,+44,xd.. 
u 

RETAIL ,3 
PRICE ns. 

Send S.A.E. for leaflet. 

For operation on standard 200- 250v., 
SO c.p.s., A.C. mains. 110/120v. models 
available for export. 

Trade and export enquiries Invoted. 

LINEAR PRODUCTS LTD. 
ELECTRON WORKS, ARMLEY, LEEDS 

A HIGHLY 
EFFICIENT 

30 WATT GENERAL 
PURPOSE PUBLIC 

ADDRESS UNIT 
With input mixing 
facilities and outputs 
for 3- 7.5 -15 and 
330 ohms (IOOv line) 

A special feature of the 
'SUPER 30' is its high 
degree of stability, en- 
suring that the longest 
output leads can be 
used without fear of the 
usual troubles associ- 
ated with instability. 

Three high eeesitivhy etoadard 
Jack inputs with provision for high 
and low impedance microphones. 

-aCG tkede an,c4 luatafeeced suoi 
Mon. Sat. 9 a.m. -5.45 p.m. Wednesday I p.m. 
Lunch 1.30 to 2.30 

Special 24 Hour Express Mail Order Service 

AZ711 
DAF91 
DAF96 
DF91 
DF96 
DK91 
D1192 

12/6 
4/6 
6/6 
3/- 
8/8 
6/8 
7/- 

EBF89 7/6 
ECY'A1 4/- 
EC'C82 5/- 
ECC83 5/8 
ECC84 8/8 
ECC85 6/- 
ECH35 12/8 

EF89 
EF91 
EF92 
EF95 
E14183 
EF184 
EC13 

8/. 
4/- 
4/. 

10/- 
9/- 
8/- 

17/6 

E7A1 
E780 
E761 
G732 
11L41DD 

KT68 

7/- 
5/6 
5/6 

12/6 

12/6 
17/6 

PC1l83 
04'1.84 
PCLF5 
PCI,sO 
01,26 
rim]. 
l'182 

9/- 
7/- 
7/8 

10/- 
11/6 

7/0 
7/8 

1i26 10/- 
1126 10/6 
UI91 13/6 
1'301 18/6 
1i801 19/8 
t'A BC805/6 
CA1,42 8/0 

U1.84 a/- 
U041 7/6 
11Y89 5/8 
VPiB 17/6 
011150130 

7- 
R'81M 5/6 

6Y3G1GT 
8/6 

5A7 12/6 
SAS 8/8 
6.61.5 3/6 
6A1116 4/- 
6AQ5 8/6 

6C5GT 
6C6 
641146G 
641116 
6Q6 
6F6 
0116 

81- 
6/6 

25/- 
10/- 
3/6 
6/9 
1/- 

6V60 
6V641T 
0X4 
6X5G 
655GT 
6/30L2 
7118 

4/- 
7/8 
4/6 
5/- 
8/8 

12/8 
21/- 

1211A6 7/6 
128P:6 7/8 
IYKIGT 5/- 
12KAGT10/- 
12QI0T 6/- 
128Q7 12/- 
19AQ5 8l 

DK96 7/6 EC1142 816 MAI 9/- KT81 10/6 PL83 7/6 0111'41 13/6 561M 13/6 6AT6 4/6 8J5G/GT6/6 7117 9/6 2574 7/6 
DL92 6/- EC}181 7/- E1,42 9/- KTN061 7/- l'L84 7/- UBF80 7/6 578 26/- 6B8Ci 2/8 6.170 6/- 7C'5 10/8 35L6GT 8/6 
DL94 7/- ECC83 5/9 E084 6/- Ml'14 17/8 P032/3 10/- 1-I4FF9 7/8 579 40/- 611A6 5/6 6K7G 2/- 7C6 9/6 35W4 8/8 
DL96 6/8 ECL80 8/8 EL95 9/9 v78 22/8 PY++1 8/- 14'1142 8/6 1115 5/8 011E6 5/6 6K7GT 5/8 7117 6/- 3574 6/6 
EABC806/6 EC1.82 8/8 F1M80 8/8 074 5/- P182 5/6 íC'0)01 7/. 185 4/6 914.15 8/- 6KPG 4/. 767 18/- 3O,5 8/6 
EAF42 8/6 E4'LS6 8/8 E51.81 8/_ PCC84 6/- P083 7/6 l'c1.h3 8/6 ITl 3/- 6B117 10/8 6K9;T 9/6 714 6/6 80 7/8 
EB91 8/8 EF'41 7/8 EMS4 8/- PCC89 8/9 180800 8/6 1'4'1,3 9/- 3T4 5/- 611E8 12/8 6L43: 7/6 803 4/- 90i34 25/- 
EBC41 8/- EF80 5/. E151 7/6 PCF80 7/- P730 12/6 l"F41 7/6 :114 7/- 611'6 9/- 6Q70 6I- 16E1 10/- 99CV 25/- 
EBF80 7/6 EF86 7/- EV86 7/- PCF86 9/8 81561 3/-. 0F89 7/_ 51 4G 4/. 6B0,47 9/- 6Q7UT 10/- 12AG7 5/- 507 9/6 
EBF83 8/- EF86 7/- EZ40 7/- PCL82 7/8 U14 9/. 01.41 7/6 5V4G 9/- 64.4 8/8 6155G 7/6 I2AX7 6/8 954 4/- 

COMPLETE VALVE LIST FREE WITH 
ORDER 

OBSOLETE VALVES A SPECIALITY 
SEND FOR QUOTATION 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4/2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 
Mon. -Sat. 9 a.m.-.5.45 p.m. Weds. I p.m. 

Lunch 1 -30 to 2-30 

BRAND NEW TRANSISTORS 
0C35 I0,- 0072 81- OC8I D 
0C42 6/- 0074 81- OCBIm /pr 
0C44 Sr- 0075 8'. 0082 
0C45 51. 0077 81- 00820 
0071 5,- 0081 51- 0C170 

SILICON RECTIFIERS 
400 volts 350 mA ... ... ... ... 716 each 

51. 
1216 

81- 
61- 
61- 

SETS OF VALVES 
185, 155, 1T4, 3S4, 3V4 
DAF9I, DF9I, DK9I, DL92. DL94 ... 
DAF96, DF96, DK96. DL96 ... 

Set of 4, IV 
Set of 4, I7/ 
Set of 4, 251 

R.B.T. VALVE_ MAIL O R D E R CO., oPMoa Y oCaOers 

211a STREATHAM ROAD MITCHAM SURREY 
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Fig. 2; The simple circuit of the power pack. 

(3) The value of R is given by:- 
V',, -Vz 

R- 
I 

Since the voltage at the collector will vary with 
the load, it is advisable to use the lowest value of 
collector voltage (Vic), or else it is possible that the 
zener diode may operate in the wrong portion of 
its characteristic. It should also be ascertained that 
the maximum power rating of the diode is not 
exceeded. The power dissipated in the diode is 
given by the expression:- 

pe Vz X (Vc- V,,) 

R 
(4) The dissipation in Trl varies with the load 

current, however it may be taken to be: 
PTr1= (Vc -Vz) x IM 

As well as not exceeding the maximum power 
rating of the transistor, the maximum collector 
emitter voltage rating should not 
be exceeded either. For the 
power unit built by the author, 
the maximum power dissipatéd 
in Trl was about 4 watts, as the 
maximum permissible dissipation 
was 11 watts only a small heat 
sink was required, which enabled 
the size of the unit to be reduced. 
Indeed it is possibly better to 
employ a higher rating transistor 
working at far less than its 
maximum dissipation, simply for 
the economy in space. 

Fig. 3: An exploded view of the 
aluminium chassis. The right -hand 
panel extends above the top of the 
chassis to carry the mains socket, 

switch SI and the fuseholder for FI. 

COMPONENTS LIST 
Trl 0C35 or any other power transistor of IOW 

or higher rating 
DI, 2, 3, 4 0A202 miniature silicon rectifiers or 

similar 
D5 VR9B 9V 2-25W zener diode 5 %, or similar 

9V zener diode 
TI Small bell transformer, or similar, with IN 

IA output 
RI 680 S2 -}W carbon 
CI 500µF miniature electrolytic 25V 
C2 320µF miniature electrolytic 10V 
FI IOOtnA fuse 
F2 500mA fuse 
BI Optional -see text 
SI Optional- single -pole, 2 -way switch 
Two fuseholders. 3 -pin mains input socket (T.S.L.) 
and plug to match. Aluminium for chassis. Piece 
of Veroboard for sub -chassis. 

www.americanradiohistory.com

www.americanradiohistory.com


154 PRACTICAL WIRELESS 

IIII 
i%e 

b 
o 

Ci 
. 

- 

i 

Q 
7 11 Ì 

3ái 

ffiifil 

Th 

II 
~ 

111 

Z II 

O 

45 

Fig. 4e: A view from underneath the chassis. 

Construction 

The aluminium chassis is made in three- parts. 
The chassis dimensions and the position of the fixing 
holes are shown in Fig. 3. The exact dimensions and 
relative positions of the holes are not shown since 
they will depend upon the particular components 
used by the constructor. 

The position of the larger components is shown in 
Fig. 4. The rest of the components are assembled 
together on a sub-chassis made of Veroboard (this 
consists of a perforated board of insulating material 
with strips of copper laid across it, Fig. 5). However 
these components could equally well have been 
assembled togethe' on a piece of perspex, or similar 
material ;and connected by means of conventional 
wiring. 

The procedure when wiring is as follows. First 
mount the principal components (those shown in 
Fig. 4) to the chassis and connect them up. Then 
wire the sub -chassis and when complete, connect to 
the components already mounted on the main chassis. 
The sub- chassis is held in position by means of the 
wire connections made from it to the chassis. 

Operation 

Ti will be seen from the theoretical circuit (Fig. 2), 
that Switch Si and a battery BI have been included in 
the circuit. As previously mentioned the unit was 
designed to be incorporated in a transistor radio, 
BI and SI facilitate mains- battery operation, whether 
or not they are included in the :constructor's version 
will depend upon the function the power supply is 
put to. 

The hum level of this power supply is exceptionally 
low. The prototype was used to feed a one -watt 
transistor amplifier driving an 8 x 5in. loudspeaker, 
at a load of 220mA (12mA quiescent into the amplifier, 
the remainder into a resistive load). Hum was only 
discernable'6in. away from the loudspeaker, the hum 
level increased at 350mA but was still barely audible. 
At higher loads the hum level increased appreciably. 

It is important to realise that since the transistor 
is bolted to the aluminium chassis, the whole of the 
chassis is at collector potential and thus must not be 
earthed. 

Conclusion 

The total cost to the author was about £2, which is 
less than other similar units, and has been achieved 
without sacrificing voltage regulation and smoothing. 

Mains 
input socket 

June, 1965 

s1 

Fig. 4b: Looking down from above the chassis, FI, SI and 
the input socket are shown to be fitted to the front panel. 

Fig. 4c: An end -on 
view showing how 
the two vertical 
panels wrap round 
the end of the 

centre piece. 

The would -be constructor is advised to look through 
radio magazines to find the most reasonably priced 
components. 

The completed unit is capable of powering most 
types of transistor portable radios and record players. 
It will be appreciated that the output ratings and 
construction configuration of the unit may be easily 
modified to suit individual requirements. 1111 

To mains earth, 
and 

Cl 
output 

To of 5nondary 

To coIlector 
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Tri and F2 

f:f ' 
¡Oi 

' 'l 
O O O 

O; O O 

oo f ; o 
O, 101 

o% 
10 10: 

: 11 .' I 

O 

o 

o 

O 

o 

144 

Fig. 5: The component layout and wiring details of the 
Veroboard -based sub- chassis. 
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SURPLUS HANDBOOKS 
19 set Instruction Handbook 3/6 each, P.P. fid. 
1155 Instruction Handbook 3/6 each, Y.P. fid. 
H.R.O. Instruction Handbook 3/6 each, P.Y. 6d. 
Frequency Meter, RC 221 

Instruction Handbook 3/6 each, P.P. 6d. 
ffi Trans /Receiver 

Details and Notes 3/6 each, P.P. 6d. 
38 set A.F.V. Inst. Handbook 3/6 each, P.P. 6d. 
R.F. unit 24 circuit diagram 

and details 1/6 each, P.P. 3d. 
R.F. unit 2;, circuit diagram 

and details 1/6 each, P,P. 3d. 
R.F. unit 26 circuit diagram 

and details 1/6 each, P,P. 3d. 
Receiver 161355 circuit 

diagram and details 1/6 each, P.P. 3d. 
Receiver 111224A circuit 

diagram and detalle 1/6 each. P.P. 3d. 
11.1116/A circuit diagram 

and detalla 1/9 each, P.P. 3d. 
*9c. O O o O 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 

MORSE KEYS 
Morse hey assembly. 
Eev with base cover and 
terminals. Complete with 
lead. 6/11. P. & P. 1 / -, 

Morse Keys for 12/6 
post free. 

Cr '..C7? 
I7 

}.7.q9 
O0 00000000 

19 TRANS. REC. MAINS POWER 
PACK 

Operate your 19 set receiver straight off the 
mains. Ready built power unit complete with 
modification and fitting instructions. Price 59/6. 
P. & 1'.3/6. Please state model Mk.11. or Mk.11I. 

TANK AERIALS 
Sully Interlocking copper rods. One foot sec. 
tions. Ideal for ear or scooter aerials. Will make 
excellent dipoles. Six sections complete with 
canvas carrying case 3/6. P. & P. 1 /6. Addi- 
tional sections 6d. each. Please send sufficient 
postage. 
50 0 0 0 0 9 9 9 0 0 0 0 4 4 0 0 0 0 D 0< 

PAXOLIN SHEETS 
Strong, high quality paxolin sheets. Site 101 x 
S1 x 1/l0in., 3 for 5 /s. P. & P. 1/-, 6 for 10 / -. 
Post free. 
O O O O O 0 0< 9 4 44 .O0004 

DOUBLE THROAT MIKES 
Doable throat mikes. l'an be adapted for use 
with musical instruments. 5/11. P. & P. 9d. 
004000009 ono 400440000e, 

WIRELESS SET 
No. 38 AFV 

A lightweight walkie talkie 
with transmitting range 3 to 
5 miles and frequency cover- 
age 7.4 to 9 Mc /s. Operates 
from 12 and 120 v. external 
dry batteries. Large, clearly 
numbered tuning control, 
with toning lock. In good 
condition. Prise 84 per pair, 
post free. 

O 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4 0 0 0 

DYNAMOTOR 
Run all your mains A.t'. /D.C. equipment from 
your car battery. 6 v. input gives 250 v. output, 
or 12 v. input gives 500 v. output at 30 watts. 
Very low battery drain. Size only filin, x 31ín. 
A must for the caravanner. ONLY 26/ -, 
P. & P. 3/6. 

.044444-44+4-494+404-1+4444. 
Portable Mains Soldering [ron, 30 watt version. 
Features removable handle that covers tip and 
barrel. Complete with lead and plug. Only 
10/6, P. & P. 1 /6. 
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TWO -WAY RADIOS 

A compact V.H.F. Trans, /ree. that can be hel,l in 
the haul. Size approx. 15 x 3 x lin, Range up to 
three miles under favourable conditions. Utilises 
three miniature valves and oelbcontaimd standard 
batteries. Ease to operate and economical to run. 
Ideal for authorised fixed or mobile operation. 
Itril.ish manufacture. Limited number left. 
Price'12 gns. per pair. post free. 

> 0 0 0 0 0 0 0 O. 0 0O 0 0 4 0 0 0 9 4 0 0 

THE GOLDENAIR "THIRTY" 
HI -FI AMPLIFIER 

A high quality 30 -watt amplincr developed for 
use in large halls and clubs, etc. Ideal for bass, 
lend or rhythm guitars, schools, dance halls, 
theatres and public address. Suitable for arty type 
of mike or pick -rap. Valve line -up: two EF86; one 
ECC83; one 11734; two EL34. Foue separate in- 
puts are provided with two volume controle. Rase 
and feeble controls are incorporated. Amplifier 
of erat es on standard 50 c/c ton /us. 3 shun and 
15 ohm speakers may be used. Perforated cover 
with carrying handles can be provided if required, 
price now 26/ -. Customers are invited to sec and 
hear this amplifier at out shop premises in Lam- 
beet's Arcade. Send S,A.E. for illustrated leallet. 
Cash price 16 gns. Carriage ill -, to be sent with 
order. 

000040000000004 0900094 

TYPE 19 SHORT WAVE RECEIVING 
SET 

Works straight off the 

Ó 
Q ° tains. An excellent 

short wave receiver, 
requires only phones 

O ;,..111 ses " 
- 

ÿ for immediate opera- 
tion. lion. Price 25.19.6. 
l'. & P. 10/, 

During an evening's testing of this excellent 
re elver, we obtained clear reception troni scores 
of stations, nonne of them thousands of utiles 
di tant, including ship stations, Government 
transmission, maritime broadcasts und also' the 
oh rt wave radio Luxentbonrg broadcasts. 
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YORK 
New shop open at 

97 WALMGATE, YORK 
Open weekdays 9 a.m. -5.30 p.m. 

Sacs. 9 a.m. -6 p.m. 
Half -day Wednesday. 

Callers welcome. 

O D O O O 0 4 0 0 O 0 O o 0 9 OO.,. 0 

High Impedance Personal Listening Earpiece. 
Suitable for all types of crystal sets and 
transistor sets. Complete with lead and plug. 
Price 4/11, P. & P. 6d. 

O 0 0 0 0 0 0 0 4 0 0 0 4 4 0o 0 0 0 0 4 

Valve Sale, 2/6 each, P. & P. 9d. O for 5 / -, 
post free. 6V6, 807. 6146, 007, 6118G, EF50, fL4. 
'',0 0 0 0 4 4 0 0 C 0 4 4: 0 0 0 0 0 0 0 

Monster Pareel No. 8. Sis crocodile clips. One 
portable mains soldering iron, 6 phono plugo, 
6 coils of multi cored solder 6 valves. 3 T.V. 
aerial pinga. 12 British octal valve holden. 
12 wafers. 3 car aerial plugs, 3 chests of 30 x 61u. 
paxolin, oft. copper roil aerial. 3 eimdily made 
panel mounting fuse holders. 24 new resistors. 
6 assorted pote, i operators unit, a very useful 
piece of equipment. All this for only 26 / -, 
P. & P. 3/6. 

M.A.T. Transistors. M.A.T. 100, 7/9; M.A.T. 
120, 7/9; M.A.T. 131, 8/6; Ferrite slab aerials 
suitable for Translator sets, 3 / -, P. & 1'. 6d. 

O 0 0 0 0 0 0 C O 0 O O 0 0 O 0.. 
CRYSTAL SET 

A wonderful educa- 
tional kit for all 
children. Provides 

.srrsu 
err ` -' hours of amuse - err 

menu while following the 
easy step by step instructions. 
It le powered entirely by wireless waves, elimin- 
ating the expense of batteries. No soldering 
required. Receives all main stations. Include, 
super sensitive personal listening device. 
Prim now 25/ -. P. & P. 2/6. 
009000000400400000000. 

SENSITIVE 
MULTIMETER 

203uel olmo. per viii, i "rrc?is- 
t ance used throughout. Single 
control system for all ranges. 
Compact and lightweight. 
Highly accurate. 27a1 Oso 
P. & P. 3/-.7 
>00000000000000 O O O 

VEHICLE RADIO TELEPHONE 
Originally used by the armed forces for inter- 
communication. This handy little trans /rea in 
powered by a car battery and standard H.T. 
batteries. Communication is possible up to 
distance of three miles depending on local 
contlitioas. Very low battery drain. Few left 
in stock. Price 5 gns. each, 2 for 210, post free. 
0000 0000000000000000 

TRAWLER BAND 
TRANSISTOR RECEIVER 

A compact 4 semi- conductoe receiver, complete 
with personal listening earpiece that receives 
amateurs and maritime station. You will he 

zed at the stations that can be received on 
this set. Works from standard batteries. 
Complete kit with building instructions. Price 
49/6, P. & P.1 /6. 

O O O O O O O O 9 O O O O O O O O O 0 O .000.90400 O 9 0 O C o O 9 O C 0 O o C. 

NEW WALK ROUND STORE. OPEN IN LAMIIER'F'S ARCADE, LOWER HRI(,GA1'E, 
LEEDS I. NEXT TO IIALFOI{D'S CYCLE SIIOP. OPEN ALL DAY SATURDAY. 

ALL MAIL, ORDERS TO OUR ISRLG6AI'E IIOUSE ADDRESS. 
.POSTAGE RATES APPLY U.K. ONLY. S.A.E. WITII ALL ENQUIRIES 

TERMS: 

CASH WITH ORDER 
5/- EXTRA ON C.O.D. 

ORDERS 

No C.O.D. under 30/- 

SEND 1/- FOB LISTS 

TRADE SUPPLIED 

ORDERS FROM 

ABROAD WELCOMED 

SONA ELECTRONIC CO. (Dept. PW18) BRIGGATE HSE,13 ALBION PL, LEEDS 
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WIRECOMP'S BARGAIN STORE 
48 Tottenham Court Road, London, W.1 

Thousands of bargains: Transistor Radios- Record Players -Tape Recorders -Radiograms -Rock Bottom Prices 

FAMOUS MAKE TRANSISTOR RADIO 
THE "STELLA" 
7 transistor portable radio. Long 
Med. and Short wavebands. Fitted 
tone switch and sockets for per- 
sonal earphone and external 
aerial; chrome telescopic aerial. 
Uses four 1.5 v. torch batte. 
Plastic cabinet in beige and red, 
size 4 x 7 x 141n. Excellent tone, 
3in. p.m. speaker, Comp with shoulder strap and external aerial. Full guarantee. List price 17 gns. 

WIRECOMP'S PRÇE P. & P. 51- 

NEW SUPER MINIATURE POCKET RADIOS 
TILE SINCLAIR MICRO -8. Self -contained pocket radio. Size 
only 1'/,, x le /to x lin. Complete with earphone and detailed con- struction data. Can be built for only 59/ô Mercury cell 1/11 extra (2 required). 
THE SINCLAIR SLIMLINE. The new 2- tarsistor pocket radio 
size only 24 x 11 x 1110. Micro alloy transistorised and printed 
circuit. All components available separately. Easy to 49/8 assemble. Can be built for 

INTERNATIONAL BRAND TAPE 
MYLAR BASE Fully Guaranteed 
31ín. Triple play, 800ft. 15)- ACETATE BASE 
41n. Triple play, 900ft. 17/8 3111.-1501t. 3/8 
51n. Double play, 1,200ft. 15 /- 31n.- 225fí. 4/11 
bin. Triple play. 1,8001t. 35/- lin.- 3001t. 7/8 
Blin. Double play. 1,800ft, 22/6 Sin. Long play, 900ft. 10/- 
Min. Triple play, 2.4001t. 45/- 511n. Long play, 1,200ft. 12/8 lin. Stand play, 1,200ft. 12/8 lin. Long play, 1.800ft. 15/- 
7ín. Long play. 1.eOOft. 19/8 P.V.C. BASE 
71n. lay. 

3.8 Der ree158/6 151 and 

Standard 
play, 

8O 
71n. 

P. 
&p 

extra 
raper s1 in. Stand. ost 840ft. 11/ 

PAMPHONIC 3001 INTEQRATED STEREO AMP 
New, unused and fully guaranteed. Brief spec.: 7 watts per chan- 
nel: freq. response 90 c/s to 20 Kc /s; sep. inputs for crystal and 
magnetic pick -ups, radio and tape; 15 ohms out.; sockets for tape 
recording: Volume, bass, treble and balance controls. For A.C. 
mains 100/250 v. In free standing housing, size 13 z 10 x 4á1n. 
Makers list price 238.10.0. 
WIRECOMP'S PRICE 23 GNS. Carr, and Pack 1016 

PAMPHONIC 1002A CONTROL UNIT 
Inputs for pick -up, radio, tape and microphone. Controls for 
volume, bass, treble, filter and selector. Fitted with 2 -ECC40 
valves. 
WIRECOMP'S PRICE /4.19.6 Carr. and Pack 216 

PAMPHONIC 1002B CONTROL UNIT /PREAMP 
An individual push- button correction network is provided for 
every important recording characteristic with separate inputs 
for radio, tape and mic. Max. output is 1 volt. Unpowered. Vol- 
ume, bass, treble and filter controls provided. 1 -EF88 and 2 -ECC81 
valves fitted. Size 10 x 4 x 51n. Brand new and boxed. 
Makers list price 225.4.0. 
WIRECOMP'S PRICE 16.19.6 Carr. and Pack 216 

PAMPHONIC 2001A PRE -AMPLIFIER 
Sensitivity from 3 to 120 mV. for I v. out. Fitted with 2 -ECC40 
valves. Inputs for radio, tape, pick -up and mic, with pre -set level 
controls. Bass. treble, filter and selector controls fitted. Un- 
powered. Size 10 x 4 x 41n. 
WIRECOMP'S PRICE 15.19.6. Carr. and Pack 316 

PAMPHONIC 732A SWITCHED RADIO TUNER 
Gives instant pre -selection of 3 medium wave stations and 1 long 
wave station (easily adjustable to your local frequencies). Self 
powered. For use on 200 /250 v. A.C. 3 valves. Fitted with tone and 
volume controls for use In conjunction with a power amplifier. 
In metal case, size 18 x 7 x 311.n. 
WIRECOMP'S PRICE 0.19.6 Carr. and Pack 716 

323 EDGWARE RD., LONDON, W.2. AMBnider 378 HARROW RD., LONDON, W.9. CUN9530ham 

All branches open all day Saturday Early closing Thursday Mail Orders to the above address for prompt service 

FREE, TO 1 / NB/T/O Us El V O/NEERs - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 556 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full 'details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
46 NO PASS - NO FEE" 
Whatever roar age or esperfene.. you mend agora 
le miss rending this famous book. B you are earning 
Yu than 130 a week, send for your copy of 
BNOINEERINO OPPORTUNITIES" today -PRES. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Ent., 
Production Eng.. 

Building, Plastics, 
Draughtsmanship, 

Television. eta, 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M.I.Meeh.L 
A.M.LC.E. 

A.M.I.Prod,L 
A.M.I.E.L 

A.I.O.B. 

ago. 
A.M.I.E.lt.L 

City & Guilde 
Rea. Cert. of Edaatios 

Etc., eta 

ÉQpMEÑT 
Seele Practical and TheoeeS 
tin Courses for beginuen I 
Radio, 'T.V., Eleotroniea, 
Eta., A.M.I.E.R.E., City at 

Guilda 
Radio Amateurs' Seri. 

R.T.E.B. Pertinent* 
P.M.G. Certificate 

Practical Radio 
Radio &Televi,ion ServlstM 

Practical Eleotronia 
Deoironia Eaeineerfag 

Automation 

INCLUDING 
TOOLS! 

The specitilitt Plea 
tremu Division of 

NOW offers gem a 
real laboratory ,rain_ 
ist at home with 
practical equipment. 
Ask for details, 

B.I.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW 

I 

ADDRESS 

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write It You prefer cot to out page) 

NAME 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /2I ),29 Wright's Lane, London, W.8 SUBJECT OR EXAM 
THAT INTERESTS ME 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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THE power pack described here is suitable for 
powering both audio and r.f. units of the 
generator. A chassis similar to that for the 

audio generator described last month is used. 
First mark the positions for the fixing holes of the transformer, capacitors, tag strip, switch, warning 
light and valveholder on the chassis. A suggested 
layout of the major components is given in Fig. 6. 
Securely bolt all components to the chassis, 
placing a slip -proof washer under each nut. The 
theoretical circuit is given in Fig. 5 and no diffi- 
culty should be experienced in wiring up the power supply. 

When all wiring is complete it should be care- fully checked for incorrect connections and short - 
circuits. If all appears to be correct, the unit should be switched on and the h.t. and Lt. outputs 
tested with a multimeter. The open circuit h.t. voltages should be about 300V and the l.t. should 
be 6.3V. If all appears in working order the unit 
may be put safely to one side until the audio oscillator is ready for testing. 

The RF Oscillator Circuit 

The oscillator is basically a cathode- coupled 
Hartley oscillator. The four switched coils are 
tuned by a 500pF tuning capacitor and a range 
of about 175kc /s- 22Mc /s is obtained. A fifth 
range covering the higher frequencies was tried 
but great difficulty was experienced in getting the 
valve (an ECC81) to oscillate at these frequencies. 

CONTINUED FROM 
PAGE 73 OF THE 

MAY ISSUE 

If such a band is needed, other valves (such as 
ECC84 or ECC85) should be tried. 

The r.f. signal may also be modulated by a fixed 
tone of about 440c /s obtained from a simple 
transformer -coupled oscillator stage (V4a). Modu- 
lation is switched off by shorting the grid of the modulator oscillator to chassis. 

The output is taken from the anode of the ri. 
oscillator V4b to a cathode- follower output stage. 
This is found to be quite adequate for normal use 
as r.f. and i.f. stages are usually of high gain and followed by the audio section. The output 
coup ing capacitor C24 should be of 1,000V 
working for absolute safety. 

V6 
6X5G 3 

Pilot 
lamp 

6.3V 

T2 

250/ 
230V L5 

1111 

210V 
C29 

00O1pF 

7 

A.C. 
mains 

0.00111F 
C30 

= ==Qs 

Fig. 5r This circuit will provide suitable power outputs for both the audio and r.f. oscillator- units. 

tree 
L6 
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Fig. 61 Component layout of the power pack chassis. 

POWER SUPPLY COMPONENTS LIST 

Resistors: 
R26 4.7k 4W R28 3.3kû 5W 
R27 4.7kû 4W 

Capacitors: 
C25 32µF electrolytic 350V 
C26 32µF electrolytic 350V 
C27 32µF electrolytic 350V 
C28 321IF electrolytic 350V 
C29 0.001µF paper 
C30 0.001µF paper 

Miscellaneous: 
V6 6X5 
S7 On /off toggle switch 
T2 Mains transformer. Primaries: 210/230/ 

250V. Secondaries: 250/0/250V, 60mA; 
6.3V, 4A 

LS, 6 R.F. chokes 
6.3V indicator lamp and lampholder. One Inter- 

national Octal valveholder. 

Construction 

This unit is built in a similar manner to the 
other two units. In order that better connections 
can be made to the chassis at high frequencies it 
would be better if a tinplate chassis was available 
as wires can then be soldered directly to the 
chassis. 

The switch and valve holes should be cut and 
the transformer fixing holes and the grommet holes 
drilled. Holes should also be drilled to take the 
coil formers and tuning capacitor brackets. 

The wiring should now be completed except for 
the coils. All wiring must be short and direct and 
either ceramic or mica capacitors should be used 
at r.f. The leads to the range switch should be 
wired. The coil for range 1 (Ll) can now be 
wound. 

Take the 2 x hin. former and put a small dab 
of plastic cement about }in. from the base. Fasten 
one end of the 30s.w.g. enamelled copper wire in 
the cement, leaving about 6in. free. Pile -wind 350 
turns spaced to -iin. on the former, then twist a 
6in. loop in the wire to form the centre tap. Wind 
another 350 turns in the same direction in the fin. 
above the centre tap. Fasten the end temporarily 
with a small knot. 

Connect the coil to the circuit. Test the 
oscillator by applying the output to a receiver 
tuned to the long waves via a 10pF capacitor. The 
range of the coil should be adjusted by means of a 
ferrite slug until it covers about 600- 175kc /s. In 
order to match up with Band II the coil should be 
adjusted to oscillate at 600kc /s (500m) with the 
vanes of the capacitdr about 5° enmeshed. 

The coil for range 2 (L2) is wound in a similar 
manner, there being two pile windings of 90 turns 
each over fin. with a centre tap between them. 
This coil should be connected into circuit and the' 
coverage adjusted by means of the ferrite slug so 
that it resonates at 600kc /s with the vanes about 
5° from fully enmeshed. The highest frequency 
can be found with a s.w. receiver and will be about 
2.5Mc /s (120m). 

Range 3 coil (L3) has a total of 80 turns with a 
tape in the centre, but this coil is wound in a single 
layer. When connected its minimum frequency 
should be adjusted to about 2.5Mc /s with the 
condenser 5° from enmeshed. If the maximum 
frequency of range 2 is nowhere near 2.5Mc /s then 
range 3 should be adjusted to overlap at a 
convenient frequency. 

Range 4 (1.4) coil has a total of 14 turns, centre 
tapped. In the author's prototype oscillation was 
not obtained over the whole band but only over 
the higher frequency half (the 90° with lower 
capacity in the tuning capacitor). The minimum 
oscillation frequency should be adjusted to give a 
suitable overlap with range 3. As the frequency 
on this band is very dependent on stray capacities 
no two units will be alike and constructors should 
be prepared to experiment with this coil. 

The number of turns on the coils given above 
is only a guide. If the correct range cannot be 
obtained with the slug the number of turns should 
be adjusted. If adjustment seems to need the 
ferrite slug to be driven further in increase the 
number of turns; if it needs to come further out 
decrease them. When adjusting the coils remember 
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S.A.E. FOR DETAILS OF 
ALL EQUIPMENT 

LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 
7 valves + ltectiller. 4 Bands 
550 Kc /s -31 Mc /s. `S' Meter - 
BFO -ANL- Bandspread Tuning 
200/250v A.C. Brand New. 
24 Gus. carr. paid. 

STAR SR 40 
COMMUNICATION RECEIVER 

4 Bands 550 lie /s -30 Mc /s. 'S' 
Meter- BFO- ANL -Ba nds pread 
Tuning - Built in speaker. 200/ 
250v A.C. Brand New. 
181 Gus. Carriage 10 / -. 

STAR SR.600 AMATEUR 
COMMUNICATION 

RECEIVER 
New crystal controlled triple 
conversion de -Luxe 80 -10 Metre 
band receiver. Employs up-to- 
date design and techniques. 
95 Ens. S.A.E. for lull details. 

LAFAYETTE TE -20A R.F. 
SIGNAL GENERATOR 

120 Kc /s-390 Me /s on G ranges 
Variable B.F. and A.F. outputs 
Large clear scale. Size 71 x let x 
9110. 200/2505. A.C. Operation. 
Brand New £12.19.6. Carr. 5/ -. 

OS18B/U OSCILLOSCOPES 
High quality Portable American Oscillo- 
scope. Sin. c.r.t. T/B 3c/s-50 kc /s X Amp: 0- 
500 kc /s Y Amp: 0-2 Mc /s. Power requirements 
105 -125v. A.C. Supplied in "as new" condi- 
tion, fully tested. 
£25. Carr. 10/ -, Suitable 230/115v. Transfor- 
mer, 15/6. 

LAFAYETTE TE -46 RESISTANCE 
CAPACITY ANALYZER 

2 pF. 2,000 mFd. 2 ohms, 200 megohms. 
Also, checks impedance. Turns ratio, 
Insulation 200/250v. A.C. Brand New 
£15, carr. 7/6. 

FOR CODAR EQUIPMENT 
MAIN LONDON AGENTS 

I 

TE -22 SINE SQUARE WAVE 
AUDIO GENERATORS 
Sine: 20 c.p.s. to 200 Kc's on 9 bands. 
Square: 20 c.p.s. to 25 Kc /s. Output 

imp. 5000 
ohms. 200/ 
290 v. A.C. 
Brand new 
Guaran- 
teed. £15. 
Carr. 7 /G. 

RKI40 STEREO TAPE DECKS 
WITH BUILT -IN PREAMPLIFIER 
4 Transistors, 4 Valves. Will record 
playback I Track Stereo or Mono at 7/ 
or 31 IPS. Tin, spool size. Twin meter 
level indicators, 4 Inputs. Output 500 
MW. 40- 18,000 CPS., response. Size 15 x 
10 x 6110,, 200/250 volt A.C. operation. 
Brand New 42 Gns. P. P. 15/ , 

VARIABLE VOLTAGE TRANSFORMERS 
Brand New Guaranteed. Fully Shrouded. 
input 230v. 50/60 c/s output 0-23v. 
1 Amp £4.10.0. 8 Amp 214.10.0. 
2.5 Amp £5.17.6. 10 Amp 216.10.0. 
5 Amp £9.10.0. 12 Amp 218.15.0. 
2.5 Amp Portable 20 Amp 232.10.0. 
Metal Case with Meter Fuses etc. £9.17.6. 

All Martin Audiokits 
In Stock 

Mollard 
0081 
Two 
for 
5/- 

CLEAR PLASTIC PANEL METERS 
First grade quality. Moving Coil panel meters, 
available ex- stock. A.A.E. Mr illustrated /outlet. 
Diseouuts far quantity. Asallable au /allows. 
Type MR, 36P, 1 21/321n. square fronts. 

10V. 11C 22/8 
20V. DC 22/6 
soy. DC 22/6 
loss. DC 22/a 
150V. DC 22/6 
:9o9V. DC 22/6 
6110V. DC 22/6 
750V, DC .. 22/6 
15V. DC 22 /a 
10V. AC 22 /6 
150V. AC .. 22/6 
300V. AC 22/6 
5004. AC . . 22/6 
"s" Meter 1mÄ 29/6 

2111A .. .. 22/6 
I-usA . .. 22/6 
01nA .. .. 22/6 

SutuA .. 22/6 
100mA .. 22/6 
1501nÁ .. 22/6 

50µA .. 32/6 r110mA .. 22/6 
100µA 28/6 1100mÁ 22/6 
200µA .. -, 27/6 500116A 22/6 
500µA 25/- 750mA 22/6 
50 -5 -50µA 29/6 1- 0 -lisA -, 22/6 
los- 11100µA 27/6 1A. Dl: 22/6 
500- 0.600µA 22/6 2A. DC , 22/6 
lasA -, 22/6 5A. DC -, 22/6 

3V. DC . 
POST EXTRA. Larger sizes availl,le -send for liste. 

ILLUMINATED "8" METER. far /sels. square front. Cal. in 8 units. 6V. lamp. 
29/6. P.P. 1 /.. Ditto 2 6 /l6in. square 39/8. P.P. 1 /.. 

AMERICAN TAPE 
First glade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
Sin. 2251t. L.P. 9/ 
31ín. ti00ft. acetate molar 10í- 
51n. 600ft. std. plastic 8/6 
in. 900ft. L.P, acetate 10 /- 

51n. 1200ít. D.P. mylar 15 /- 
5pin, 12001t. L.P. acetate 12/6 
Olin. 1800ft. D.P. mylar 22/6 
Tin. 1200ft. std. mylar 12/6 
Tin. 1800ft. L.P. acetate 15/- 7in. 1800ft. L.P. mylar 20/- 
710, 2400ft. D.P. mylar 25/- 
Postage 2/ -. Over £3 post paid. 

RECORDING HEADS 
Reuter: 1 track. set of 2. 19/8 Minifux: I track, set of 3, 29/6 Bradmatic: i track, set of 2 99/6 Post Extra 
CLASS D WAVEMETER No.1 Mk.I I 

Crystal Calibrated covering 
1.9 -8 M /es on 2 bands, 6v. D.C. 
operation. Supplied brand new 
with handbook, headset and 
case, 59/6. Carr. 5/ -. 

G a 9, 1111i 

COSSOR 1035 DOUBLE 
BEAM OSCILLOSCOPES 
Guaranteed perfect order. £35 Carr. 20/ -. 

ARMY FIELD 
TELEPHONES TYPE F 
Generator Bell Ringing, 2 Line Connec- 
tion. With Wood Carrying Case. Fitted 
Batteries. Supplied Fully Tested 
24.19.6. Pair Carr. 5/ , 
LAFAYETTE 
HI -FI STEREO 
HEADPHONES 

1GO -25- 15,000 Cycles. Air Cushioned Headband 
with cable and overload Junction Box. Brand 
New Guaranteed. 82/6. P. & P. 2/6. 

TS -76 20,000 O.P.V. PUSH 
BUTTON MULTI- TESTER 
Large clear plas tic scale, simple operation, D.C. 
volts up to 1,000v. A.C. volts up to 1.000v. Resi- 
stance up to 10 megohm. Current up to 250mA. 
Decibels, 20 to + 36dB. Size Gin, x 4s /tstn. x 281n. 
Complete with leads, batteries and instructions. 
ONLY £5.5.0. P. & P. 2/ -. 

TYPE 13 DOUBLE BEAM 
OSCILLOSCOPES 
Perfect order. 227.10.0. Carr. 20/ -. 

SINCLAIR X 0 AMPLIFIER 
IN STOCK. Nin hit £5.19.6. 
Ready Bullt£6.19.6. P.S.U. 22.14.0. 

MODEL 250.) 
2.000 o.p.v. 
0/10/50/500/2,500V, DC 
0/10/50/500/2,500V. AC 
0/2 Mego 
0 /250mA -20 to +36dB 
49/6. P.P. 2/6. 

MULTIMETERS 
Brand New -Fully Guaranteed. Lowest 
ever prices. Supplied with leads, batteries and instructions. 

MODEL PT-34 
1,000 o.p.v. 
0/10/50/250/1,000V. AC 
and DC. 
0/1/100/500mA DC. 
0 /100K a 
39/6. P.P. 1/6. 

MODEL ITI-2 
20,000 o.p.v. 
0/5/25/250/503/2,500V. 
DC. 
0/10/50/500/1,000V. AC 
0 /50µA /25/250mA DC 
0 /60K /6 Mega 
01 -.3mFd 

78/6. P.P. 2/6. 

.17,4y/r, iss 

MODEL Alt -620 
20,000 o.p.v. 
0/10/50/250/500/1,000V. 
A.C. and D.C. 
0/500 µA l0 /250mA 
0 /10K /100K /1 Mega 
250pF- .02mFd 
0 -500 Henrys 
92/6. P.P. 2/6. 

MODEL NH-201 

0 l.2005Ì /1Ól50/250/508/ 
1,000V. D.C. 
0/10/50/250/500V. A.C. 
0 /50µA /10/250mA 
0/5K/500K/5 Mega 
99/8. P.P. 2/6. 

MARCONI TF144G/4 STD 
SIGNAL GENERATORS 
85 Kc /s -25 Mc /s. Perfect order. 
£25. Carr. 30/ -. 

SILICON RECTIFIERS 
250 P.I.V. 750mA 
200 P.I.V. 6 amp 
1,000 P.I.V. 650mA 
800 P.I.V. 500mA 
400 P.I.V. 3 amp 
900 P.I.V. 500mA 
150 P.I.V. 165mA 
70 P.I.V. 1 amp 
95 P.I.V. 3 amp 

Post extra 

5/6 

5/6 
7/6 
3/6 

3/6 
576 

MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with instructions. 39/6 each. Care. 
10 / -. Battery 8/8 extra. 
BEST BUY! 
Send 1/- P.O. for full catalogue 
and lists. 
Open 9 a.m. to 6 p.m. Every day. Monday to Saturday. Trade 
supplied. 

Q (RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

-'=3- 4` ̀ LISLE STREET, LONDON, W.C.2 
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CLEARANCE of COMPONENTS at GREATLY REDUCED PRICES! 

Here is your once -a -year chance! We must clear these lines 
to make way for new stocks. On the len -hand side we list the 
quantity available, in case you wish to make an offer for the lot. 
In cases where we have only a few items left it would help ii 
you could state a second choice. 
Order TO -DAY! PLEASE INCLUDE 21- EXTRA TO COVER 
POSTAGE AND PACKING. 

Cash Quantity Loch 
PLUGS AND SOCKETS 

120 Films A Equipment Co -ax Plugs .. .. 11- 
50 Films A F,quipmeut Co -ax Sockets ., 2/6 

CONDENSERS (ELECTROLYTIC) 
100 5003F 25v T.C.C. 21 x luir, ., .. .. 1/8 

30 300µF 25v T.C.C. 2 z Iln .. .. .. 1/9 
80 1001.0 50v T.C.C. 11 x fin. .. .. .. 21- 
40 32µF 150v T.C.C. li x fin. .. , .. .. 1/6 
20 25p,F' 50v T.C.C. 1; x iin. .. s , 1/- 

100 1641F 375v T.C.C. 44 a lien, .. .. - 4 for 2/- 
100 161.1F 810v Dubilier 2 a lin .. 4 tor 21- 

24 41/F 450v T.C.C. 1f x fin. , .. 1/- 
260 16 +16 300v T.C.C. 24 x fin. . 1/6 

CONDENSERS (NON- ELECTROLYTIC) 
100 4µF 600V Dubilier 41 x 2 x (fin, Viroonol Type 4/8 
800 211F 400v Dubilier 44 x 2 x Ifin. Viacouol 'Type 
200 241.F 600v Dubilier 24 x 1f x 11in. ,. .. 2/8 
300 2µF 500v Dubilier 24 x 11 x fin- .. .. 1/6 
300 24ie 500v Wego 21 : If x fin- .. .. 
60 .01µF 400v Hunts W97 .. .. 1/- 

CONDENSERS 

(1210H VOLTAGE CERAMIC) 
20 apt' 40V working .- .. 1/8 
60 1000pF (kV working ,. .. 2/8 
60 200pF 10kV working .. .. 4/- 

CONDENSERS (TUNING) 
10 2 -ganga AM /FM 500pF and 10pF (each section) 8/8 
24 2 -gangs 50p1 leach section) 4/6 
80 Single gang 160510 Eddystone S.W. Condenser 2/8 
80 Single gang 200' Eddystone B.W. Condenser 
60 Single gang 20pF .. .. .. .. iÌé 

owarugv Aaes 
CONDENSERS (TRIMMING AIR DIELECTRIC) 

:00 10OpF Jackson type ,. .. .. .. .. S tor 2/- 
50 3OpF Poise (spindle fin. long) .. .. .. 118 
50 205E Jackson type . 118 

CONDENSERS (TRIMMING, POSTAGE STAMP TYPE) 
200 '2OOpF'+ 1000pF .. .. .. 8 tor 2/8 
500 SOpF +50pF +50pF +60pF +5OpF .. .. .. .. 1/- 

METERS 
J4 40 Amp. (1OmA without shunt), 24in. Scale ,. 19/8 
20 500 Micro -amp Thu. Seal, worked 0 -15 and 0 -600 ,, .. 161 - 

MISCELLANEOUS 
1.2 Crumbs Leads with lack plug .. .. 3/8 
36 Handles Brass. 4i ............... 2/- 
10 Hardies, Metal, covered in grey plastic, 19in .. .. 1/- 
30 CF. ìranslormerv. 10 Mie .. .. 2/1 
50 Panel Mounting Neon lamps complete with G.E.C. tuneon 

bulb and suitable resistance for mains use - - 2/- 
24 High Voltage Lead- throughs. 1 1 x lin., liking disc 111n. 2/- 
50 Heavy Duty Suppressor Chokes .. .. ,. 11- 
50 11 x lin. Ceramic Coil Formers, with fixing luge .. .. 1/- 
'10 High quality Dindes, suitable 4'M .. .. .. 1/6 

250 Carbon Granule Microphone Inserts .. .. 4 tor 2/- 
POTENTIOMETERS 

:490 251 Il Pre-sets .. .. ,. .. .. 8 for 4/8 
RELAYS 

60 Siemens high speed changeover Belays. 1,000 (5000 (mob coil) 
16/- 

RESISTORS 
700 DSO Wirewoand 1% non -Inductive. Surprise your Mends 

slow thew a million ohm wire -wound resistor. ice 1 x fin 
Surprise us too, by buying one' .. .. .. ., BL 

SWITCHES 
30 Toggle Switches. D.P.D.T,. 230v SA .. .. .. .. 2/- 

TRANSFORMERS 
250 Output Transformers, 70 0 to no suitable ECL86. Made to 

high Admiralty specification. Make a cheap Stereo outfit 2 tOr 7/6 
VALVES 

50 F.F'S3 Mullard Valves. Brand new S/- 
12 EMSO Mullard Valves. Brand new SI- 
70 EF92 Mullard Valves, Brand new S'- 

200 TTI1 Valves. Brand new ,. 2/6 

HOME RADIO LTD. Dept. PW, 187 LONDON ROAD, MITCHAM, SURREY 
'Phone MIT 3282 

COMMUNICATION 
MINI - RECEIVE 

1'111.\1) II) 1,1151C PJ t.7i1t \1.1. \. 1111. "<1, 1'CR I'F1t" PERSONAL 
('ll.\LSIU\l('ATHISS RI:CI:1 \t'It, Highly sensitive. World -wide short- 
waves reception including -in English and countless other broadcasts 
from RUSSIA, AMERICA, SWITZERLAND, BRAZIL and other far flung 
countries. Take it anywhere -it's teatherwefght! Size only 6 x 31 x 1110. It 
lectures: Handspread Tuning, Vernier Dial, Miniature Valve Circuits, Plug -in 
Coils. Own Rod Aerial, etc. 50% of production to be exported -supplies may be 
limited later. Anyone can assemble it within 2 hours -only a few connections 

o make -experience definitely unnecessary. Complete set or parts including 
Case, Personal phone. Easy -To-Follow- Plan -everything at unbelievable 
DIRECT FROM FACTORY TO YOU PRICE OF 49/6 pins 2/6 post, etc. 
1t I-(FU ,'D IF NOT DI:LI(mH'l'ED. (Parts a ailable separately.) 

READ WHAT SATISFIED CUSTOMERS SAY 
L,S, of LONDON W.S writes... given S.B, of SOMERSET writes... delighted 
d a good try out and I am very pleased with this radio ...glad If you could send 
with the results. one wore. 
J. W. of BRIGHTON writes ... I have T. F. of STEVENAGE writes ... I would 
recommended your radio to many of lost like to say how pleased my son is 

my friend. with this radio. 
E.M. of Harrogate writes ... 1 would like 
to thank you ... Lt is a real bargain. 

Ill III III Ill IIll 
CONCORD ELECTRONICS LTD. (Dept. P.W.) 9 WESTERN RD., HOVE, SUSSEX 

Please send me Immediately COMMUNICATION MINI- RECEIVERIS. 

I have enclosed £ Cash/chequelP.O. 

017 NAME 

TN /as COUPON ADDRESS wow! iu il 
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Fig. 7: The r.f oscillator circuit. 
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56 6.3V or 
R.F. OSCILLATOR COMPONENTS LIST 

C22 100pF mica 
C23 50pF mica 
C24 0.001µF mica 
VCI 500pF variable 

Resistors: 
RI8 330k) R22 
RI9 47kû R23 
R20 2.2kû R24 
R2I IMO R25 
All 10% fW carbon 
VR4 550kO potentiometer 

Capacitors: 
C16 0.01µF paper 
C17 0.01µF paper 
CI8 0 0Ip.F paper 
C19 25µF electrolytic 25V 
C20 I00pF mica 
C2I 50pF mica 

47ki? 
330kû 
IMO 
2200 

Miscellaneous: 
V4 ECC8I VS 4-ECC8I 
54 On /off toggle switch 
55 2 -pole, 4 -way rotary switch 
56 On /off toggle switch 
Ti Valve inter -stage transformer; 5 : I ratio 
LI, 2, 3, 4 See text 
Aluminium for chassis. Coaxial output socket. 
Two B9A noval valveholders. 

to keep the centre tap exactly in the centre of the 
coil. When all the coils are adjusted to the 
constructor's satisfaction the winding should be 
fixed in position with polystyrene cement. 

The modulating frequency is altered by changing 
C16. It should be about 440c /s (a middle C on 
the piano) for standard work, but this is not 
critical. 

When the unit is completed satisfactorily it may 
be fixed in the case and calibrated. 

Calibrating the r.f. 
There are many ways of calibrating an r.f. 

oscillator, some more accurate and complicated 
than others. Such methods include the use of 
crystal markers or very accurate oscillators. The 
same restrictions were enforced in the calibration 
of this oscillator as with the audio and the 
following method was evolved. The only equip- 
ment necessary is a reasonably accurately 
calibrated receiver covering the required range. 
The R1155 receiver will cover up to 18Mc /s and 
many " domestic" sets will cover 18- 25Mc /s. 

Switch the signal generator and receiver on and 
leave them to warm up for at least 15 minutes. 
Tune the receiver to 200kc /s. This is the standard 
for the whole calibration and must be done 
accurately. Turn the generator to Band I and tune 

to the most powerful heterodyne. This corre- 
sponds to 200kc /s and a note should be made of 
the dial reading (the dial is fitted with a temporary 
scale marked 0- 180'). Tune the receiver to about 
400kc /s to find the second harmonic of 200kc /s. 
Tune the oscillator to 400kc /s and note this 
reading. Return the oscillator to 200kc /s. 

Repeat this procedure over the whole of Band I 
and over as much of Band II-as possible (until the 
harmonics are too weak. This will be at about 
1.4Mc /s). You will then have a series of 200kc /s 
marker points. 

In order to draw an accurate graph of Band I 
more points are needed. Tune the receiver to 
1Mc /s. When the oscillator is tuned to about 
midway between 400 and 600kc /s the second 
harmonic of 500kc /s will be received. Repeat this 
at 600kc /s on the receiver to get the 300kc /s mark. 
Fill in as many of these odd 100kc /s marks as is 
possible by using the known frequencies (i.e. third 
harmonic of 300kc /s gives 900kc /s). 

The oscillator should be tuned to S00kc /s and 
500kc /s marks made as far up the band as 
possible. If extra points are needed for range 2 
250kc /s marks can be made; 1Mc /s marks are 
adequate for range 4. 

When sufficient checkpoints have been made 
four graphs can be accurately drawn showing the 
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relationship - between dial reading and frequency 
for each band. A permanent dial can then be 
made from the graphs and firmly fixed to the 
knob. To check that the dial is in the correct 
position it is only necessary to check its position 
at 200kc /s. 

Although this method is certainly not the most 
accurate it is sufficiently so for most amateur 
purposes and it is quite simple. 

With all three chassis included the constructor 
now possesses a signal generator of reasonably 
high quality and accuracy, suitable for any 
purpose for which the average amateur may need 
it. at a price such that they cannot afford to be 
without it. The author built his generator from 
scratch for under £4 and it has served him well for 
some years now. 

The cabinet constructed by the author was made 
from plywood which was lined completely with 
tinfoil to provide screening. Alternatively a 
cabinet may be constructed from 20s.w.g. 
aluminium sheet. 

C1D 

R.F. 
cutput socket 

eV4 ll =n o=4 
sa vRa C24 

R -p ® 
C 

) ria 

1 
C17 I 

L --J 

Fg. 8: M underchassis view of the r.f. unit. Dimensions 
for this chassis are 7in. x 4in. with a 21in. front panel 

(Md }in. flanges. 

WIRELESS June, 1965 

ON THE SHORT WAVES 
-continued from page 141 

6W8BF on c.w., together with hordes of 
Europeans and U's. 

S_ W. L. Jolley (Staffs) uses a 66ft. longwire 
and a 19 Set sans a.t.u. and preselector and found 
this lot between 2330 -0030, all on c.w.- HA5KFR, 
ITIAGA, OE6MZG, SP8AQK, UA3AN, 
UA1KCU, VE1OU, WIHGT, WA1UKS, W2CA, 
WB2DU, W2CJC, W3DVO, W3FKB and 5K4ALE. 
If anyone knows which planet the last one comes 
from we would be pleased to know. Another 
interesting one was G3AM /TR, using only 500mW 
and working ONSPA. 

28Mc/s 
Ten metres almost, but not quite, deserted. 

D. H. Foster (Essex) using an HRO with "very 
much bent' 132ft. longwire found CR4AE on c.w. 
at 1830 in QSO with CO2OM. Also OD5BU and 
LU4DM on phone. L. Morrison (Suffolk) found 
ZE8IH and ZE5JS on phone around 1130. Wilfred 
Smith (Staffs) reports several G's active and logged 
ZE1JE and 9J2DT. At G3JDG a 28Mc /s ground 
plane has sneaked skywards and great things are 
expected. 

General Snippets 
P. Collins informs us that FH8CD is active 

on Comoros Island on 14 and 21Mc /s s.s.b., Malta 
will probably be changing to 9H1 (at the moment 
it's ZB1), and PY7BAL /O is on 7012kc /s, and is 
situated on Fernando de Noronha. 

A new one for Chatham Island is ZL3AWJ /3, 
and the pre -fix for Portuguese Guinea will 
probably now change to CR3. 

ISWL /G11570 says that three W's will operate 
CEOXA on San Felix and San Ambrosi Islands 
for about one week from around April 20th. Any- 
one hear them? Alan Dailey says the MP4MAH 
operates from a caravan in Oman. ZB1JM is on 
Gozo Island, north-west of Malta. VS9OC is on 
Masirah Island and is active on 20 and 40 c.w. 
AC5H on 14035kc /s and XW8AX and XW8AZ 
are both active on 20 s.s.b. 

GM3LXI left for St. Helena on the 1st 
April, and another call already on the island will 
be ZD7IP. G3JDG is active on 28Mc /s Sunday 
mornings (real DX). 

Contest enthusiasts have a quiet time for May. 
On the 3rd, I44Mc /s portable contest; 8 -9th, 
USSR DX c.w.; 15 -16th. Second 70Mc /s Open 
Contest; 29 -30th, first 432Mc /s, contest. June 
4 -7th, CHC /FHC /HTH QSO party Finally, June 
12 -13th is National Field Day. 

In future please submit your logs in alphabetical 
order of prefix. 

CATALOGUE RECEIVED 
We have recently received the latest illustrated cata- 
logue of Messrs. Henry's Radio Ltd. (303 Edgware 
Road, London, W.2). This latest edition which has been 
completely brought up to date to include many new 
lines, contains 90 pages detailing hundreds of com- 
ponents and may be obtained from Henry's for 2s. 6d. 
post paid. 
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RETURN-OF-POST 
ON CASH OR C.O.D. ORDERS 

MARTIN FM TUNER KIT 
P'ulr truuInn,ri,.ou. tiuìt ...ruction, front. end and I.F. Amplifier supplied 
:.'.I ?roily built and ,ested. illustrated leaflet available. £12.17.8. Deposit 
22.11.6 and IO outil lily payment, of 18 /11. Total credit price £12.18.6. 

HI -FI LOUDSPEAKERS 
GOODMANS Cash Price Deposit 
Ariette Sin. 85.10.11 81. 7.11 
Axiom loin. 86.12. 3 £1.12. 3 
Axiom 201 12in. .. ,. 811. 8. 9 22. 8. 9 
Axiom 301 121n. .. .. £15.18. 9 83. 8. 9 
Audiom 51 Bass 121n. 29.12. 5 81.18, 5 
Audiom 61 Bass 12in. ,. 815. 0. 0 £3. 0. 0 
Icebox 100 ., .. 86.16.11 21.18.11 
X05000 Crossover Bait.. -, 82. 2. 2 - 
W.B. 
11F1018 Maim loin. ,- ,- £9. 8. 0 81.18. 6 12 of 14/2 
HF1018 loin. .. ,. .. 87. 7. 0 81,16. 0 6 of 21 /- 
8E1012 Iola. £4.12. 0 81. 7, 8 3 of 26 /- 
8E816 yin. ,. £8. 6. 0 81.10. 0 8 of 18/6 
1316 "tau. -- £5.18. 3 81. 8. 8 6 of 17,8 
1359 Tweeter ., -, 21.12. 3 
T10 Tweeter .. ,. . 19.12. 9 £L 7. 9 3 of 86 /- 
CX3000 Crossover Unit., 81.13, 3 - - 
CX1500 Crossover Unit.. .. £2. 2. 0 - 

TAPE RECORDING EQUIPMENT 

Credit Terms 
Monthly 
Payments 
6 of 16/4 
6 of 19/2 

12 of 18111 
12 of 83/5 
12 of 14/6 
12 of 22'- 

0 of 19/8 

Total 
Credit 
Price 

£6. 5.11 
£7. 7. 3 

£12. 8. 9 
£17. 9. 9 
210.12. 5 
£16. 4. 0 
27.11.11 

810. 8. 8 
£8.2.0 
£6. 2. 0 
87. 1. 0 
86.14. 3 

85_2. 9 

TAPE DECKS 
credit Term Total 

Atuuthly Credit 
Ail carriage ire, Cash Price Deposit Payments Price 
Collaro Studio. latest model, two 
track, Bradumt,e Heads 810.19. 6 82. 3. 6 10 of 10/4 611.19.6 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers. For CNlaro 8.111.8 2-Track £11,11.0. 8311 -4 -V 4- Track, Marriott 'X" heed, 012.12.0. 
Tape Pre -Amplifiers. For Collaro 8319CP 2-Track 88,8,0. 8319 -4-CP 4- Track, Marriott "X" heads 89.9.0. 
Drop through assembly for mounting 8319 PreAmp under Collazo Deck, 
81.11.6. Carrying Cam with speaker for Collate Deck and 8311 Amp, 85.0.0. CREDIT TERMS available oo deck,, amp. and cases. Ask for Quota. 

MULLARD TAPE PRE -AMPLIFIER KIT 
We stock 'omplete lots and all separate components for the Mollard Tape l'reAraplitler. Fully detailed list available. 

ARMSTRONG Credit Terms' Total 
Monthly Credit 

Cash Price Deposit Payments Price 
127 M. AM I'M 'Tamer Amp- .. £28.10.0 £5, 8. 0 12 of 38/10 £28.12. 0 
224 1'M 'Tnour .. .. .. £22.10.0 0(10. 0 12 of 33i- £24. 6. 0 

ILLUSTRATED LISTS 
,ra,la(.Ir tin 1.01. D2I'EAKERS, TAPE DECKS, TEST ill :Aaf01'110NE EQUIPMENT, AMPLIFIERS. Any will be sent 

AMPLIFIER KITS 
We have roll stocka of all components to; the Nullard 510, Mollard 3 -3. Oulhud 2 and :; Valve Preamp, Nullard 9trreo, Mallard Mixer. Fully detallyd list on any of these sent upon request. 
Instruction Manual: All Millard Audio C'Ircutts lu "Circuits for Audio Amplifiers". 9/5 Post Free. 

LATEST TEST METERS 
Ca.h l'riur Daposlt 
£24. 0. 0 84.10. 0 AVO Model 8 Mark III.. 

A VO Mode, 7 Mark II ., 
AVO Muluminor Mark 4 
T M K TPIU .. 

T M K TP53 
T "1K500 
TAYLOR Model 127A ., 
TAYLOR Model 888 ., 

.. £22. 6. 0 £4. 8, 0 
.. 29.10. 0 £1.18. 0 
.. £4. 7. 0 CI. 7. 8 

86.11. 6 81.11. 8 
£9.17. 6 11.17. 8 

.. 210.10. 0 82. 2. 0 

.. £23.10. 0 8414. 0 

Credal Term 'Total 
M :mthly l' redit 
Payments Pr. 
t'! ',i 35'2 £25.18. C 

12 of 32,9 624. 1. 0 
12 of 144 £10.10. C 

+ of 23/4 £9.17. b 
6 01 19 /2 £7. b. b 

12 of 15,. £10.17. 0 
12 of 16/8 £11.10. 0 
12 of 34/8 826. 8. 0 

STEREO COMPONENTS 
51.rgauit0 gauged potentiometers as specified for the Mullatd circuits. *Log/ Anti -Log, 3006, 1 meg.. it meg. * Log/Log, 50k, 2506. 1 meg.. 2 med. * LIn01,in. 250k. 1 mea., 2 meg. All 10,8 each. Postage extra. 

GRAMOPHONE EQUIPMENT 

4HF 

01.1. I.AI. I,e.1 1101,1:L.,. A1.1. POST FREE Credit Ternie Total 

GARRARD CHANGERS Cash Price Deposit Payment, 
( redit 
}ri AUTOSLIM Mono 86.10. 0 

, 

£1.11. 0 6 of 20' 87. 5. 0 AUTOSLIM ATO Mono , £11. 9. 0 YE. 8. 0 12 of 16;11 £12. 9. 0 AUTOSLIM AT8 8tereo!Mono 812. 6. 4 22. 9, 4 1! of 18 :- 813. 5. 4 
ATO LM /3000 LM, .'tereo;Nono 0.2.15. 0 £2.15. 0 12 of 18/4 £13.15. 0 
A70 (Derain Caro Stereo /Mono 127. 5. 6 £5. 9. 6 12 of 40/- £29. 9. 6 PLAYER UNIT Nom. £18.12. 8 £3. 8. 8 12 cì 24'5 £17.19. 6 DA15 Mono B.S.R. CHANGERS £6.19. O 01.14. 8 n of 20 - £7.14, 6 UA15 ateuro,M,,no (7.19. 8 £1.19.8 6 uI 22:6 28.14. 6 ÚA25 lieu,. .. C.19. e 81.14. 6 of 20,- £7.14. 6 UA25 stereo. Mono ,. 27.19. 8 £1.19. 6 t,, of 22,C 88.14. 0 

see our Gramophone List tue details Ite,c'a l Play vie and Transcription Lulls 

WATTS RADIO (Ordr) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone: Weybradge 47156 

she uopo 
CLOSED FOR ANNUAL HOLIDAYS: AUGUST 7th to 30th 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and electronics, 
or are engaged in the industry and wish to prepare 
for a recognized examination, ICS can further your 
technical knowledge and provide the specialized 
training so essential to success. ICS have helped 
thousands of ambitious men to move up into higher 
paid jobs -they can help you too! Why not fill in 
the coupon below and find out how? 

Many diploma and examination courses available, 
including expert coaching for: 

Institution of Electronics & Radio Engineers 
(Brit.I.R.E.) 
C. & G. Telecommunication Techns' Certs. 
C. & G. Supplementary Studies 
R.T.E.B. Radio/T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students Coached until Successful 

NEW SELF -BUILD RADIO COURSES 
Learn as you build. You can learn both the theory 
and practice of valve and transistor circuits, and 
servicing work while building your own 5 -valve 
receiver, transistor portable, signal generator and 
multi -test meter -all under expert tuition. Three 
courses to choose from 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and 
Electronics. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 171, Inter-text House, Parkgate Road, London, 

S.w.1 I 

Please send me the ICS prospectus -free and without 
obligation. 

(state Subject or Exam ) 

NAME 

ADDRESS 

6.65 

INTERNATIONAL CORRESPONDENCE SCHOOL 

www.americanradiohistory.com

www.americanradiohistory.com


164 PRACTICAL WIRELESS 

MINIATURE 
METALLIZED 
POLYESTER 
CAPACITORS 

Ideally suitable for printed wiring panels and 
transistorised circuits. 
Incorporating a new dielectric material and of unique 
construction, they are of small physical size and meet 
the requirements of H.5 D.E.F. 5011 Specification. 
The windings are virtually non -inductive and the wire 
terminations are soldered direct to the metal electrodes 
eliminating contact resistance and ensuring the mini- 
mum possible inductance. 

Cap. 
p.F 

Dimensions T.C.C. 
Type 
No. H. T. 

0.01 }}' 9mm srs' 55mm PM XI 

0.072 }resole IV5.5mm PM X2 

0.047 *' Skase is' 55eam PMX3 

0.1 it' llim {y'7ßmm PMX4 

fr 

June, 1965 

L.:1 

Cap Tolerance 
±20% 

Voltage Rating: 
Ranges available in 250V 
D.C. and 400V D.C. 
Power Factor: 
<0.01 at I Kc /s at 
+20 °C. 
Temperature Rating: 
Suitable for working at 
+85 °C. without de- 
rating. 

Details of the full range 
are given in T.C.C. Bulle- 
tin 93, available on 
request. 

Insulation Resistance 
10,000 megohms or 
2,000 ohm farad which- 
ever is less. 

Terminations: 
22 s.w.g. solder- coated 
parallel wires for ver- 
tical mounting. 

Finish: 
Insulated -special non - 
cracking heat resisting 
thermosetting com- 
pound providing good 
insulation and good pro- 
tection against the in- 
gress of moisture. 

THE TELEGRAPH CONDENSER CO. LTD. 
Electronics Division NORTH ACTON LONDON W.3 Tel: ACOrn 0061 Telex: 261383 

also at CHESSINGTON, SURREY and BATHGATE, SCOTLAND 

EX- RENTAL TELEVISIONS 
14 in. 17 in. X 

/3.1o.0 £11.10 o 

Coloured FREE LIST Y 

Demonstration daily from our 
large selection {. II 

12 months written guarantee 

Channels for all area " s 
Personal collection advised, or swsnn ' 
Insured Carr., I4in.201 -: I7in. 301- 

AERIALS. BBC /ITA combined Loft and room aerials -from 2a/ - 
BBI.a /UHF and colour aerials-from 20 /6. SEND FOR FREE LIST. 

EX- MAINTENANCE TESTED TUBES 
I7in. -3S1- Most makes and types available. I4in. -151- 

Guaranteed good picture. Carriage 51- extra 

'4" 
ONE YEAR 

21 in. 
GUARANTEED 

99/6 100% 

TUBES 

REGUNNED 

101- or old tube. 
110°-90/6 plus 
refundable on 

tube. Carr. 1016. 
Slimline 17 & 
overseas post - 

301-. 

17 in. \ 
Add 

79/6 All 
301- 

15114 
old 
14in. 596 I9in.- 
age 12 In. 

VALVES SS. each. 1,000's available. Send for List. 
CONDENSERS. 100 -101- New. Assorted electro- 
lyrics and P. A P. 2/8. 
V /CONTROLS. 20 -10/, A election of types and 

P.& P. 2/6. 
SPEAKERS, S. . 7/9. 8fn., 8in., 7 Z 41n. and 8 i 31n 
Ex. mid. Salvage. P. A P. 2/3. 
SPEAKERS. 12/9. Brand new. 7 z.a. and 8 z 31n- 
P. A I'. 213. 
Speakers- Overseas Postage 4/ -. 

TELEPHONE 
HANDSET 

15/6 
pair 

G.P.O. pattern' 
Houaetoworksop, 

e,rnter- otsoe. 

works off any email 
battery. P. AP. 4/e 

DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park, E.12 

Liverpool St. -Manor Pk. -I0 mint. 
Phone: ILFord 6001/2/3. Stamp for Free List 

Designed f o r the electronics age .. . 

PRIMAX and PRIMAXA solder guns 

s 
P 
o 
T 
L 
1 

G 
H 
T 

S 
o 
L 
D 
E 
R 

G 
U 
N 
S 

Distributed by 

PRIMAX 
ao W SPOTLIGHT 

86/8d 
PRIMAXA 

100 w SPOTLIGHT 

112/Sd .,. 

S. KEMPNER 
384 FINCHLEY ROAD, LONDON, N.W.2 

LTD. 
Tel: I-lAM 6365 
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PREPARING ó 

13 o 
m BRIAN ROBINSON. 

8. AMPLIFIERS, FREQUENCY CHANGERS AND 
DETECTORS 

8.1 The Triode as an Amplifier 
IT will be remembered from Article 6 that the 

triode valve can be used as an amplifier and also 
that the amplification factor, µ, was given by 

the ratio of the change in Va to that of Vg when 
both were causing the same change in la. The three 
types of amplification generally met are Class A, 
Class B and Class C amplification. 

Class A -the valve is operated on the straight 
line portion of the la /Vg curve. 

Class B -the valve is operated on the curved 
portion of the la /Vg curve. 

Class C -the valve is biased beyond the cut -off 
value. 

8.2 Class A Amplification 
Assume that an alternating voltage is applied to 
the grid of a triode and that this voltage has a peak 
value of 2V. If the negative bias applied to the grid 
is -3V then it can be seen that the actual negative 
voltage applied to the grid can vary between -5 
and -1V (i.e. -3 -2 = -5V and -3 +2 = -1V). 

120V ' Peak AC. 
output 
voltage 

=20 

-7 -5: -3 -1 0 1 Vg 

--.1 2V !f yV 

Applied bias 
-3V 

Fig. 67: Typical conditions for Class A amplification. 

It can be seen from Fig. 67 that the alternating 
voltage applied to the grid causes an alternating 
current to appear in the anode circuit. The alterna- 
tion of la does, of course, cause an alternating 
component to occur in Va, this is shown dotted in 
Fig. 67. The peak a.c. output voltage is 20V as 
shown, and therefore the change in grid voltage 
of 2V has caused a change in anode voltage of 
20V. (For the sane change in la.) The amplifica- 
tion factor is 20/2 or 10. 

For Class A amplification the valve must be 
operated on the straight line portion of that la/ Vg 
curve otherwise distortion of the signal will 
occur. The effect on the output caused by opera- 
ting the valve used in Fig. 67 with an applied bias 
of -6V is shown in Fig. 68. It can be seen that 
distortion of the output signal occurs. This type 
of distortion is called harmonic distortion and is 
most undesirable in a Class A amplifier. 

a 

Distorted output 
signal 

-8i -61 

Fig. 68: Class A distortion due to over -biasing. 

Grid bias voltage 

Fig. 69: Typical conditions for Class 8 amplification. 
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8.3 Class B Amplification 
In Class B amplification the valve is biased near 

to its cut -off value. In Fig. 69 a graph showing 
typical operating conditions is given. The output 
signal is virtually only a half cycle. This output is 
therefore distorted as no anode current flows on 
almost half a cycle. The Class B amplifier is much 
more efficient than the Class A amplifier but the 
distortion of the output signal is a serious problem. 

If the input signal is connected to two valves 
connected in push -pull, as shown in Fig. 70, then 
the problem of distortion is overcome. The signal 
is applied to the valves through a centre tapped 
transformer and the output is also taken from a 
centre tapped transformer. If the valves have 
identical characteristics the output from the 
secondary of the output transformer will be a sine 
wave. In the circuit as drawn anode current does 

not flow in either valve for the duration of the 
dotted part of the cycle. 

8.4 Class C Amplification 
For this type of amplification the valve is biased 

beyond its cut -off value. In this case then no anode 
current will flow for the greater part of the cycle. 
Class C amplifiers are generally used for radio fre- 
quencies when the tuned circuits which are used are 
sufficiently selective to filter out the harmonics 
which occur as a result of distortion. The Class C 
amplifier is the most efficient of the three and is 
frequently used in transmitter circuits where large 
power outputs are required. 

8.5 Frequency Changers 
In the superheterodyne receiver (or " superhet ", 

which will be dealt with later) the incoming signal, 
which could be say a broadcast 
station, is not amplified and then 
rectified (or detected) at its 
original frequency but is first of 
all converted to a lower 
frequency. This converting of a 
signal from one frequency to 
another is called frequency 
changing. The frequency to 
which the signal is changed is 
called the intermediate fre- 
quency. The advantages of 
lowering the frequency at which 
the signal is to be amplified are 
as follows - 

1 The receiver becomes 
more selective, i.e. signals 
of stations with very close 
frequencies can be more 
easily separated. 

2 Strong signals will not 
"block" the receiver. 

3 Amplification is more 
efficient at a lower 
frequency, i.e. the Inter -, 
mediate Frequency or i.f. 

The frequency changer works 
in the following way. Two 

separate valves are required (both may however 
be in the same envelope), one being called the 
mixer and the other the oscillator. As can be seen 
from the block diagram in Fig. '72 it is assumed 
that the incoming signal is at a frequency of 
5Mc /s. If an oscillator generates a signal at 
5.5Mc /s then a tuned circuit at 5.5- 5= 0.5Mc /s 
can be placed in the anode circuit of the mixer 
valve. The incoming signal has therefore been con- 
verted from a frequency of 5Mc /s to one of 
0.5Mc /s which is the Intermediate Frequency. 

Fig. 70: A 

Cut -off 
point 

=Ia flowing 
- -=Ia not flowing 

Class B push -pull amplifier circuit. 

Grid bias voltage 

Fig. 711 Typical conditions for Class C amplification. 

Input 
signs IF Output in anode ."--."1.2,4 Muter circuit of Mixer 

5.0Mc/s at a frequency of 
O.5M0 

5.5M01 (5.5 - 5.OMc/s) 

Oscillator 

Fig. 72: A block diagram illustrating the principle of the 
mixer. 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 
Transistors Superhets:- 

P50 /IAC Oscillator Coil for I76 pF tuning 514 ea. 
P50 /2CC 1st & 2nd I.F. Transformers S/7 ea. 
P50 /3CC 3rd I.F. Transformers ... ... ... ... 6/- ea. 

All mounted in individual cans in. diam. x tin. high. 
RA2W Ferrite Rod Aerial 208 pF Tuning .., .., 1216 ea. 
LFDT4 Driver Transformers ... ... ,.. 9/6 ea. 
OPTIA Output Transformers .., 1016 ea. 
PCAI Printed Circuit Panel ... ... 916 ea. 
Constructor's Booklet .., .., 21- ea. 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 
receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 
coils are ideal. The standard superhet circuit using the ever -popular triode -hexode frequency change 
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different 
bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be 
added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating 
such a layout. 

H Coils 3/9 each. 

PLEASE NOTE OUR CHANGE OF NAME 

WEYRAD (ELECTRONICS) LIMITED 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

Lenders Unitive Electronics Sp'eciar/¡sts,. 
TRANSISTORS 
XB.101 7/6 
XA.102 5/- 
X6.104 6/- 
ZT.21 19/9 
ZT.22 13/- 
Z7:23 19/9 
ZT.43 19/9 
ST.721 18/- 
ST 722 18/- 
8T.723 22/8 
GET.3 4/- 
GET.103 41- 
GET.104 4/- 
GET.103 5/- 
OET.111 7/- 
GET.573 16/8 
OET.872 5/4 
GET.875 7/- 
BCZ.11 9/- 
OC.16 20/- 
OC.23 25/- 
00.28 17/6 
OC.29 17/6 
OC.35 15/- 
OC.36 15/- 
OC.44 6/- 
00.45 5/4 
OC.68 25/- 
OC.71 4/- 
OC.72 6/6 
OC.73 8/6 
00.76 8/- 
00.77 6/9 
00.81 8/- 
00.810 6/- 
00.123 8/6 
00139 12/6 

OC.140 19/6 
OC.170 8/8 
OC.200 10/6 
OC.201 81/6 
OC ̂ 02 28/- 
OC.203 14/- 
00.204 20/- 
00.205 82/- 
OC.208 82/-. 
V8/R2 3/- 
V8/R4 3/. 
V6/8R 

8%- 
V15/20P 8/- 
V15/30P 8/- 
V80/201P 8/- 
V60/201P 10/- 
V60/30P 10/- 
MA303 8/- 
811.344 8/- 
20.211 81/6 
28.002 47/3 
28.003 46/6 
38.004 72/4 
28.012 211.16.0 
28.012A 28.18.0 
28.013A 28.1.0 
28.014 44/6 
28.017 85/8 
28.018 25.14.0 
28.019 £5.4.8 
28.020 £6.8.9 
28.024 28.10.0 
28.102 17/9 
28.103 19/9 
28.702 8/3 
RECTIFIERS 
8J.20-11 2/6 

eJ.201-F 2/8 
83.301-B 2/9 
GJ.3M 5/- 
OJ.SM 5/8 
GJ.8M 8/- 
ZR.11 10/- 
ZR.20 13/8 
211.20R 18/6 
ZR. 21 17/- 
ZR.21 R 17/- 
ZR.24 34/- 
7,R:24R 84/- 
ZR.30C 50/6 
ZR.30CR 50/8 
OEX.541 14/- 
BX.631 4/3 
BX.633 4/5 

811.036 6/6 
8X.638 7/3 
8X.643 7/6 
B%.644 46/- 
8X.845 53/- 
8X.751 14/6 
IN.2373 29/9 
1N.2374 8716 
IN.2375 46/3 
IN.2379 25.11.6 
251120 35/- 
25HR20 36/- 
BYZ.14 27/6 
OA.211 7/3 
8X.751 1418 
6.GB 7/6 
R8.22A 418 
RB.:5A 6/- 
18.113 7I- 
18.115 10/- 

18.002 41/2 
1N.253 15/- 
TM.41 18/6 

ZENER DIODES 
V R.10-B 7/- 
V 1t.525 e/- 
2.0 8/- 
7.6 
K8.36A 5- 
K8.44A 7/6 
8X.47 8/- 
eX.51 5/9 
8X.50 7/6 
SX.62 5/- 
BX.68 6/- 
821.75 5/8 
8X.82 6/9 
eX ú61 4/- 
82.100 12/- 
12.08 10/8 
12.8.2 10/8 
11.10 10/8 
OAZ.224 7/8 
OAZ.248 5/- 
Z.2A33F 7/- 
Z.2A36F 7/- 
Z.2A39F 7/- 
2.2A47F 7/- 
Z.2A82F 7/- 
2.2Al2OF 18/- 
18.213A 16/9 
18.5013 18/- 
I8.5075R 19/9 
18.5075RA 24/- 
18.5120RA 24/- 
18.7036 16/9 
18.7043 16/9 

I8.7047Á 18 /3 
16.7058 16/9 
18.7002A 18/8 
18.7088/. 18/8 
18.7075A 18/8 
18.7002A 18/8 
18.7100A 18/8 
18.8150 16/9 
SIGNAL AND 
MICROWAVE 
DIODES 
28.8 
28.10A 11/6 
28.1013 10 /- 
Z6.20A 11/3 
Z8.20B 10/8 
28.22 14/- 
Z6.82B 4!4 
Z8.34B 1.0/6 
OEX.45/1 3/- 
OEX.54 8/- 
8X.11 1/6 
OA.S 6/- 
OA.73 2/- 

OA.95 3/6 
OÁ.200 6/- 
0A.202 6/8 
18.121 28 
18.303 7/8 

TUNNEL 
DIODES 
ARY.11 22 /6 
MIXER DIODES 
0136.2 87/6 
6111.15 87/8 

METERS 
2.0. Ammeter. 0.10 amps. Moving Iron 26 -100 o/e 21a. 
diam. 17/6- P. S P. 3/ -. 
A.C. Ammeter 0 -I5 amps. Moving iron 400 e /e. 3916 
diam. 39 z 381n. eq. 91.17.8. P. S P. 3 /.. 
Milliammeter 0.100mA 1.a4. Scaled 0 -10 volts. Moving 
coil 211n. diam. Round Bush. 29/6. P. e P. 2/, 
Voltmeter 0.10 volte D.C. 191n. diam. 3} x 3flm eq. 
87/13. P. S P. 2I /, 
Voltmeter 0-16 volts A.C. Moving iron 50 c/a 2 }1r. 
diam. Round Bush 17/6. P. 8 P. 2/- 
Voltmeter 0 -20 bolts A.C. Moving Iron 60 o/e 2 }1n. 
diem. Round Flush. 17/6. P. S P. 2/ -. 
Microatmneter 200 /WA.F.8.D. Scaled Power Watts. 
0.10, 0 -100, 0 -200W 21o. round Bush Simpson Elect. 
Co.. U.S.A., 26 / -, P. S P. 2/.. 
MIcroammeter 20 -0 -20 W.A.F.B.D. Clear Beale 39In. 
round Bush 29/6. P. S P. 2/ -. 
Mmcroemmeter 20 -0-20 W.A.F.S,D. Scaled 10.0.10. 
111n. 11ín. x 111n. sq., 29/6. P. A P. 2/.. 
Mleroemmeter 0 -600 W.A.F.B.D. Scaled 0-1mA. D.O. 

round Such 19/6. P. S P. 2/ -. 
Microammeter 100- 6.100W.A.F.e-D. Ree. 487 ohes4, 
5% 21in. round Bush. 22/6. P. S P. 2/, 
Microammeter 600 W.A.F.B.D. lin. sq. 2} x 21 89/8. 
Mlcroammeter 500 -0.600 W.A.F.B.D. 29ín. eq. 3 }x3 }In. 
89/8. P. S P. 8/- 
Milliammeter 0.1mA F.B.D. tin. sq. 29 x 211n. 85/-, 
Milliammeter 0-1 mA 0'.8.D, tin. eq. 21 x 29In. 85/ -. 
Milliammeter 0.1mA F.B.D. 39tH. sq. 41 x 431n. 76/ -, 
Milliammeter 0 -26mÁ F.B.D. 29m. sq. 89 z 8 }In. 89/0. 
Milliammeter 0.500mA, F.B.D. 24mn, round Bush. 
Scaled 03 amp. Res. 150 ohm. 17/6. P. A P. 2/ , 
Milliammeter 80.0.30mA, 341n. round Bush 1216. 
0-4 mop. Radio Frequency Meter Thermocouple. Sell - 
contained, 0nl,hed In black bakelite. Size 21 z 311n - 
lain. depth. 29/6. P. S P. 2/, 
Micro- switches. Single pole. Extremely sensitive. Size 

z 11 x @In. Rated C. 2 for 6 / -. P. S P. 1 /0. 
Small Magnetic Impulse- counter. High -speed type. 10 
impulses /second with 4 digits. 24v. D.C. with eilde 
metal cover 34 x 1 z lin. 29/6. P. & P. 1 /6. 
Relay 30 O 3 V, single contact. Sine 11 z f x lin, 2/ -. 

ILLUSTRATED LISTS OF TRANSISTORS. DIODES, RECTIFIERS AND VALVES AVAILABLE Send 3d, postage 

MAIL ORDERS to:- Dept. P.W I 

WAea sending cosh with order, please melo,, 
2/6 N £ postage and packing. Minimum 1/8. 

6.0.31. orders not accepted 

LIND :AIR, (SUPPLIES) LTD. 
63. TOTTENHAM COURT ROAD LONDON W.1 

LANOham 3683 
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SURBITON PARK RADIO 
IMMEDIATE ATTENTION TO ORDERS BY POST 

AUDIOKITS & RECORDAKITS 
1.31. TC'VGR UNITS Nos. 15, 16 and 17 Cash £12.17.ßd. 
Or dip. 51 /6 und 12 m. pymts. of 18110 (H.P. Price 813.17.6) 
TRANSISTORISED AMPLIFIER with 5 stage input selector, 
pre -amp and controls. 10 watt 15 ohm amplifier and o power 8 ck. 
Or dep. 62/- and 12 m. ponts. of 22 /6 (H.P. Price £16.12.0d.) 
TRANSISTORISED AMP. ASSEMBLY as above but 

f £1 watts output at 3 ohms 
Or Dep. 57/- and 12 m. ponts. of 20 /10 (/1.P. Price £15.7.Od.) 

Above Include front panels. knobs and instructions. 
TWO TRACK RECORDAKIT AMP. (Valve) FOR STUDIO 
DECK Mel valves. controls. Cash £11.11 Od. 
Or Dep. 97/- and ß7n. 55101.5. ni 25/6 (H.P. Price 312.11.0d.) 
COLLAR() STUDIO DECK. 3 -sp.. latest Cash £10.19.6á. 
Or Dep. 491- and 8 ni. pyntt.s. of 2416 (H.P. Price £12.0.Od.) 
COMPLETE KIT with tape, mic, case & spkr... Cash £29.19.8d. 
Or Dep. 120/ - and 12 m. pymts. of 441- (H.P. Price 832.8.0á.r 
HALF TRACK ASSEMBLY inc. Collaro Studio Deck with Mar- 
riott "X" Heads, case. Type, Mie and Amp Cash £33.19.6d. 

(H.P. Price £36.14.0d.) 
Cash £8.8.00. 

(H.P. Price £9.8.0d.) 
Cash £9.9.Od. 

(H.P. Price £10,9.0á.) 

MARTIN 

Or Dep. 136/- and 12 m. pymts of 99/10 
} TRACK PRE -AMP for Studio Deck 
Or Dep. 34/- and 6 m. pymts. of 2.518 

} TRACK as above, self powered 
Or Dep. 39/- and 6 m. pymts of 28/4 
We are leading stockists for all Martin constructional kits. 

Leaflets of full ranges on request. 

AMPLIFIERSTUNERS Selection 
ARMSTRONG 222 10 +10w STEREO AMP Cash £27.10.00. 
Or Dep. 110/- and 12 m. pymts. of 4014 (H.P. Price £29.14.0d.) 
ARMSTRONG 224 F.M. TUNER, powered Cash £22.10.Od 
Or Dep. 90/- and 12 m. pyrnts. of 32/2 (H.P. Price £24.6.0d.) 
ARMSTRONG 223 AM /FM tuner, powered Cash £28.15.00. 
Or Dep. 115 /- and 12 m. pymts. of 42/2 (H.P. Price £31.1.0d.) 
ARMSTRONG 127 /M, 5W Amp. with AM /FM..... Cash £26.10.00. 
Or Dep. 106/- and 12 m. per ts. of 38/10 (H.P. Price £28.12.00.) 
ARMSTRONG 127/S Ditto, stereo Cash 637.10.0d. 
Or Dep. 150 /- and 12 m. pymts. of 551- (H.P. Price £40.10.06.) 
ARMSTRONG 227M. 10w. Amp. with AM /FM.. Cash £36.15.0d. 
Or Dep. 147/- and 12 rn. peints. of 53/10 (H.P. Price £39.13.0d.) 
ARMSTRONG 227/S 10 +10W amp with AM /FM.... Cash £52.15.0d. 
Or Dep. 211/- and 12 m. pymts. of 77/4 (H.P. Price £56.19.0d.) 
ARMSTRONG 226/S Ditto, mag.. PU., Filter. Cash £61.0.00. 
Or Dep. 260/- and 12 m. pymts. of 88 /- (H.P. Price £65.16.0d.) 

We Stock the Complete Armstrong Range 
ROGERS CADET Mk.3 10 +10W Stereo Cash £29.10.Od. 
Or Dep. 118,- and 12 m. pymts. of 43/3 (H.P.Price £31.17.06.) 
Case Model as above £3.0.0 extra. 
LEAK Transistor Stereo 30 Cash £49.10.00. 
Or Dep. 198/- and 12 m. pymts. of 7217 (H.P. Price £53.9.00.) 

LOUDSPEAKERS Selection 
GOODMANS' MAXIM Cash £17.10.60. 
Or Dep. 70/6 and 12 m. peints. of 25/8 (H.P. Price £18.18.6d.) 
WHARFEDALE SUPER 8 RS /DD Cash £6.14.24. 
WHARFEDALE SUPER 10 RS /DD Cash £10.18.04. 
Or Dep. 49/- and 8 m. pymts. of 29/3 (H.P. Price £11.18.02.) 
FANE 122/10 heavy duty 12ín. 20 Watt Cash £5.5.011. 
Full ranges of Goo0ntans', Wharfedale, W.B. etc., aimais 

available. Leaflets on request. 

MOTORS. PICK-UPS Selection 
GARRARD -all models, including following: 

Cash £8.12.ßd. Autoslim 9-sp. changer, mono Cash £16.12.60. AT.6 Autoslim de luxe 
Or 421- Dep. and 8 m. pymts. of 23/6 (H.P. Price £11.101)0.) 
DECCADEC'K' Single player. with 'Deram'.... Cash 615.15.00. 
Or 63/- Dep. and 12 re. pymts. of 23/1 (H.P. 

h £217.0.0 .) 
Price 

301 Trans. with strobe 
Or 88/- Dep. and 12 m. pints. of 32/3 (H.1'. Price £23.15.0c1.1 

GOLDRING GI. 70, with arm but less cartridge.. Cash £27.9.40. 
Or Dep. 111/4 and 12 m. pymts of 40/1 (H.P. Price £29.12.42.) 
3000 4-sp changer, LM arm, stereo Cash £11.12.0 
or Dep. 4616 and 8 m pymts of 25/9 (H.P. Price £12.12.6) 
A70 Transcription changer, no cart Cash £22.11.0 
Or Dep. 90/- and 12m. pilots. of 33/- (H.P. 

Price 
824..0) LAB 80 Transcription changer. no cart. 

Or Dep. 110/- and 12 m. pymts. of 40/4 (H.P. Price £29.14.0d.) 
GOLDRING-AU models including following:- 

Cash £11.11.Oá, Gib 4-sp. manual, mono 
Or Dep. 47/- and 8 m. Mints, of 25/6 (H.P. Price £12.11.0d. ) 

GL58 4-sp. manual, no cart. £17.1.Oá. 
Or Dep. 69/- and 12 m. pyrnts. of 24/11 (H.P. Price £18.8.0d.) 
GL70 Transcription with arm. no cart. Cash £29.18.60. 
Or Dep. 120/6 and 12 m. pymts. of 43/9 (H.P. Price £32.5.6d.) 
* ed. stamp with all requests for leaflets please. 

We stock full ranges by all makers shown above 

SATISFACTION OR MONEY REFUND GUARANTEE 

SURBITON PARK RADIO LTD. 
48 -50, Surbiton Road, Kingston -on- Thames, Surrey 
Phone KIN. 5549 :: Hours 9 -6 daily (Weds 1.0 pm) 

June, 1955 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS 1R5, 185, 1T4, 354, 314, DAF91, 0591, 01891, DL92, UL94. Set stilt 
f 4 for 15/ -. DAF96, Dß96, DK96, DL96. 4 for 24/6. 

J 571l' 7I6 \4 3/9 UAF91 8l9 LCFb6 10/9 
)iLi:T 8/3 áX5U1' 6/8 UAIr'96 6/- EUH35 61- 
Nfi(1T 8/- 71uí 11/9 DcC90 8/9 EC1442 8/8 
R5 9/9 787 81- 01,33 8/- E01181 6/6 

lN.i 3/9 71:5 7/9 I)F91 2/6 E011S3 8/6 
114 2/0 sell 7/9 pF96 8/- ECLBO 6/3 l' 19/6 7417 .5/9 01174 8/6 F,('1.82 7/6 
3.\5 619 7Y4 el- UH77 41- EC1,86 8/6 
3Q4 4/10 IOLDI3 7/6 nHsl 12/6 E1'39 3/9 
3±1 4/9 l'2AT; 3/9 01832 8/- E14l 6/6 
3Y4 5/8 LAU7 4/9 Uli9l 4/9 EFBO 4/9 
51!4U 4/6 12AX7 4/9 1)1892 81- F1'55 51- 
5Y3UT 5/3 L^IL7(1T 4/3 D69/ 618 E1,S6 7/6 
5'/,4U/(ITS/- 1'2K8(:T' 8/9 1/1,33 7/3 8F89 9/3 
r,3(11.2 8/9 ILQ7(ïr 4/3 DL35 619 EF91 2/9 
6A1.5 2/- IOP06G 6/9 I)I :)2 4/9 EIYr2 216 
6A Sid 2/9 81'97 7/6 1/1:ri 5/6 01F97 .18 
6AQ.5 6/- 251'4 1316 UL96 81- hFli3 716 
r,A'Pd 4/- 2111'5 11/9 1)1170 4/11 FL:38 11/8 
61:A6 4/9 " 51,6UT 419 I)Yöd 6/9 @ L41 7/3 
ABE( 4/9 :inClc 916 01'87 8/- 

bi 

5/- 
6BG6G 12/8 301,5 818 EAI3U80 el- 1.L95 5/6 
66146 5/- s9FLl 9/8 1,,A 542 8/- 151:34 7/11 
6BJM1 5/6 101.15 10/3 61841 91- 4 1480 613 
/111Y6 7/9 00P4 1316 E891 2/- 1M81 7/3 
61,13 3f6 311P19 13/6 EBC33 5)- 1 M84 6/3 
61+I4 9/- 30P1,1 9/6 I:8C41 7/3 L5187 7/- 
6270 4/6 3051,13 10/9 EB1,80 61- E151 8/- 
61870 1/6 30PL1411/e EBFS3 7/6 4:15I 5/6 
667(iT 5/3 30.93 14/- EBF89 6/6 E740 6/9 
(Khi) 4/3 35L6OT 6/3 OBLII 10/6 0241 6/6 
6K8GT 7/6 3.5W4 4/9 EC040 3/9 E7,80 4/- 
61"28 9/6 357402 5/6 150081 3/9 11%81 4/6 
6Q70 4/9 53KU 8/6 ECC82 419 FW4/5006/3 
6Q7UT 7/9 AC1VP21216 ECC83 71- U783 14/6 
681,7GT 4/9 B736 4/8 E0084 6/3 G737 8/9 
66N70T 4/9 CL33 9/8 EU' S85 6/8 18132 4/6 
616G 819 CY1 12/6 5C580 7/6 18T76 8/- 
6160T 6/6 DAC32 718 E(:F82 7/8 510140015/- 

MU14 5/- 
51s 4/10 
5108 7/11 
OM 4/6 
U'24 4/3 
PUSS 6/9 
Pct,7 /- 
Pt'C84 516 
P(5:89 9/6 
l'31FS0 6/11 
l'1IM'2 6/9 
Pi T89 7/9 
PCFBd 9/8 
I'C1,805 9/6 
PCL32 6/11 
PC L.83 9/- 
PC'L84 8/3 
PCLS 9/6 
PEN A4 6/6 
l'E5383 9/6 
PEN4VA 

12/6 
PEN36015/- 
PL36 8/9 
P L8l 7/- 
PL8'2 5/8 
PL8:3 61- 
PL84 6/8 
PX_3 /9 
PY32 9/- 
PY33 9/- 
PY80 5/8 
P181 5/9 
PY82 W- 
5,183 5/9 
PY88 7/8 
PY800 6/6 
TH'210 9/6 
114233 719 

U2.i 8/6 
U26 8/9 
1;47 8/6 
1149 916 
U50 5/3 
USI) 4/8 
l'S4 8/8 r 7 319 

191 10/- 
!Si 816 

U"91 9/- 
11301 11/9 
csol 1519 
t A8C80 5/9 
UA)4'2 '/9 
Ii BC41 6/6 
18084 7/8 
UBF80 8/- 
l'BF89 6/9 
UC'('84 8/- 
Uc('öó 6/9 
UC)'80 8/6 
UCH42 7/6 
UCH81 I- 
UC1df2 7/6 
UCL83 9/9 
UF41 7/3 

11104.9 6/8 
t11A1 /6 
1'1.44 15/- 
L'L84 8/8 
L'Y21 '/- 
UY41 4/9 
UY85 5/6 
VP4B 12/6 
W76 3/5 
W77 2/8 
X79 261- 
7,77 2/9 

READERS RADIO 
24 COLBERG PLACE, and at 85 TORQUAY GARDENS, 
STAMFORD HILL I REDBRIDGE, ILFORD 
LONDON, N.I6. STA 4587 ESSEX. CRE 7441 

Postage an 1 valve Od. extra. On 2 valves or more, postage 6d. per valve extra 
Any Parcel Insured against Damage in Transit Od. extra. 

NOMBREX INSTRUMENTATION 
TRANSISTORISED AUDIO GENERATOR 

Model 63 £17.0.9 

* Laboratory Specification 10 C/s to 100 Kcls. * Direct Calibration. * Sine and square output. 

Also available: * INDUCTANCE BRIDGE 66 * POWER SUPPLY UNIT 61 * C.R. BRIDGE 62 ... * R.F. SIGNAL GENERATOR 27 

£18. 5.9 
£6.13.6 
£8.10.9 
E9.15.9 

All Prices include Battery, Post and Packing. 
Prompt delivery 

S.A.E. for Technical 
Leaflets enquiries invited 

Trade and Export 

NOMBREX LTD. Phone: 3515 

Estuary House, Camperdowa Ter., Exmouth, Devon 
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Fig. 73a (above) and b (below): Two typical mixer circuits. 
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To 
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The i.f. would still be 0.5Mc /s it 
the oscillator frequency were 
4.5Mc /s, i.e. 5- 4.5= 0.5Mc /s. (In 
Fig. 72 it would, of course, also be 
possible to have an i.f. of 10Mc /s, 
i e 5 +5.5= 10Mc /s, but this would 
destroy the object of the frequency 
changing!) The output from a 
mixer at the Intermediate Fre- 
quency is taken through an Inter- 
mediate Frequency transformer. 
Two mixer circuits are shown in 
Fig. 73a and b. The main 
difference between the circuits is 
the way in which the oscillator 
voltage is injected into the mixer. 

8.6 Detectors 
The simplest type of detector 

simply uses a diode valve. (Or a 
Germanium or Silicon Diode.) 
Generally a simple half wave 
detector iii! he used and this is 
very similar to the diode rectifier 
dealt with in Article 5. It is 
assumed that the r.f. signal 
received by the detector is modu- 
lated, i.e. speech or some other 
sound is superimposed on the r.f. 
signal. The modulated r.f. signal is 
of the form shown in Fig. 74a. 0.00v, This is applied to the anode circuit 
of the detector and anode current 
only flows on the positive half 
cycle, the rectified signal is then of 
the form shown in Fig. 74b. The 
rectified signal is then passed 
through a capacitance and resis- 
tance connected in parallel, and 

these filter out the r.f. component which remains 
in the rectified signal; the resulting waveform is as 
shown in Fig. 74c. The signal will then be passed 
to an audio frequency (a.f.) amplifier through a 
coupling capacitor, and as the capacitor only trans- 
mits variations of voltage the voltage which 
reaches the a.f. amplifier will be of the form shown 
in Fig. 74d. 

A simple diode detector is shown in Fig. 75. 

HT- 
) 

Fig. 74 (left): Illustrating the action of the diede as a 

detector. 

RF, 
input 

AF. 

220kI2 
output 
to amp. 

Fig. 75: A simple diode rectifier circuit. 
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The diode detector can handle large signals and 
its linearity is good. It does consume power from 
the circuit, however, and the " Q " of the tuned 
circuit will therefore be lowered, the sensitivity of 
the diode is also low. 

8.7 The Anode Detector 
If a triode is biased almost to cut -off point then 

a change in the grid voltage will cause a corres- 
ponding change in the anode current (average). 
This change of anode current will follow the 
changes of grid voltage and the result is that 
rectification will take place in the anode circuit. A 

typical circuit for an anode detector is given in 
Fig. 76 (below). The anode detector takes no power 
from the tuned circuit and some amplification of 
the signal takes place. It will not handle signals as 
large as the diode will however, and its linearity is 
not quite so good. 

Another popular detector using the triode is the 
grid leak detector and the reader is advised to look 
up details of this in one of the recommended text 
books. 

RF 
Input 0.001 

RF 
choke 

O.1pF 

rfózF 
amplifier 

471,0 

+ 
H.T. 

Question 
In Fig. 77 (below) 
a What is the applied grid bias? 
b What is the peak input signal voltage? 
c What is the peak change in anode voltage? 
d What is the amplification factor? 
e What type of amplifier is depicted? 

Tel 

___1. 
_ -- 
--- 
Ta 

-100 

e o1 

----- 
Va 

-- 
-- I -- L--_-- 

r 

1 

-6 -5 -4 -3, -2; -1 
1 

0 1 Vg 

r 
, 

Input agnal 

June, 1965 

Answer to Last Month's Question 

i his answer is given in Fig. 78 a and b. 

la 

Fig. 78a (above) and b (below): Graphs the same as, or 

similar to these should have been obtained from the data 
given in last month's question. 

la 

USING A PORTABLE IN THE CAR 

-continued from page 147 

a prototype amplifier using an OC171 in a wide - 
band circuit extending to about 3Mc /s was 
produced. The gain was measured at about 36dB 
at the top end of the m.w. band. An ordinary 
portable was set up at sea level on the South 
Devon coast and tuned round the frequency of 
Radio Caroline. There was no trace of the station. 

The above -mentioned amplifier was then 
connected to the portable and to an ordinary, 
clip -on car radio aerial. Radio Caroline was then 
received loud and clear at full volume. The only 
trouble was that the combination picked up almost 
every source of interference for yards around. It 
seems that the most useful gain is 20dB provided 
good matching is maintained at both the input and 
the output of the amplifier and that the response 
does not rise much above 2Mc /s. 

Negative feedback can be adopted in the design 
both to equalise the response over the required 
spectrum and to secure the best input matching to 
the car -type aerial. The author has had a great 
deal of success with single transistor common - 
emitter amplifiers with a wideband ferrite trans- 
former or choke in the collector circuit and with 
controlled negative feedback. Commercial repre- 
sentation of the author's design is shown in 
Fig. 6. 
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NOW ADD F.M. RADIO to your MARTIN 
AUDIOKIT SET-UP 

UNIT 15 
F.M. Head 
& tuning 
condenser 

£5.12.6 

Sensitivity -20 micro -V 
for 20dB signal noise 
ratio: 5 micro -V for 40dB 

A.F.C. - ensures easy 
accurate tuning. 
Tuning -88 to 108 Mc/s 
Audio Response -Flat 
from 30 to 15,000 c /s. 

ID Controls- Tuning, and 
on of with switch through 
stage for recording, etc. 

View above shows 'Jnits 15, 16 and 17 assembled. 
Below, the attractive escutcheon. 

UNIT 16 
I.F. Amp. £5.7.6 

UNIT 17 
Mounting drive 
escutcheon &, 
controls 

£1.17.6 

SUPERB QUALITY FOR VERY MODEST OUTLAY 
From Radio and Hi -Fi Stockists Trade enquiries invited 

MARTIN ELECTRONICS LTD. 154/5 "igh Str et, 
BBrentford 

with only 3 easy -to- assemble 
prefabricated units 

Height width Depth 
71 Ia 34 in. Il is 
71 in. :54 in. 12 la 
71 in. 34 in. 15 is 
71 in. 23f in. 18 in- 
85 in. 34 is 12 is 
85 in. 42 in. 12 in. 

STEEL 

SHELVING 
BRAND NEW 
C.W.O, or C.O.D. FREE, DELIVERY 
within 14 days. N. Scotland. Ireland. 
I.O.M., 10% extra. 

65/- 
71in. high x 34in. 
wide Pain. deep 
with fi .helves 
as illustrated. 

Each shelf w III hold over 3 riot 
shelves adjustable every y 2 in, Stove 

uninelled 
dark greea White enamel 

te 50% extra. 

No. of 
shelves Price 

Price each 
:I or more 

Extra 
shelves 

6 63/- 81 /- 7/- 
6 65/- 83/- 8/- 
6 74/- 72/- 9/6 

I i 86/- 84/- 11/6 
h 78/ 71/- 8/- 
6 91/- 89 /- 11 /- 

Contraetore to H.M. Govt. and United Kingdom Atomic Energy 
Authority. Exporters of Steel Shelving. 

Boy direct from the manuf turera 

METAL-PRODUCTS 
WATERFOOT - LANCE 
Phone:Rossendale 3221.13 

Drill. P.W. 

The unique and outstandingly successful system 
developed by Martin Electronics whereby pre- 
fabricated transistorised units can be assembled 
to make your own choice of hi -fi now brings 
3 further Units, No. 15, 16 and 17 to enable you 
to build a modern F.M. Tuner of exceptionally 
good design and performance. Intended primarily 
for those who have chosen an Audiokit hi -fi 
set -up, the Tuner may also be used with other 
good amplifiers if desired. With a few simple 
connections, you will have a tuner of excellent 
appearance to please the most critical ear, yet it is 
surprisingly inexpensive, 

A whole range of Audiokit Units is available which 
you can assemble to your own choice with ease and 
complete success. Ask for the Audiokif leas e 

r 
MARTIN ELECTRONICS 

154 High Street, Brentford, Middlesex 
F.M. Tuner Leaflet Audiokit Leaflet 

Tick as required 

Name 

Address 

P.W.6 

LEARN ELECTRONICS AS YOU 

BUILD 25 
ricluding; 
O MINIATURE CATHODE 

VALVE EXPERIMENTS 
BASIC AMPLIFIER 
BASIC RECTIFIER 
PHOTO ELECTRIC CIRCUIT 
TIME DELAY CIRCUIT 
SQUARE WAVE GENERATOR 
SIMPLE TRANSMITTER 

CIRCUITS 
EXPERIMENTS 
TEST GEAR 

RAY OSCILLOSCOPE 
TRANSISTOR EXPERIMENTS 
BASIC OSCILLATOR 
ELECTRONIC SWITCH 
SIGNAL TRACER 
BASIC COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
MORSE CODE OSCILLATOR 
ETC. ETC. 

This complete practical course will teach you all the basic facts 
of electronics by making experiments and building apparatus. 
You learn how to recognise and handle all types of components -their symbols and how to read a circuit diagram. You see how 
circuits are built and how they work BY USING THE OS- 
CILLOSCOPE PROVIDED. Applications of all the main 
electronic circuits are demonstrated -radio reception and 
transmission; photo- electrics; computer basics; timers; con- 
trol circuits, etc; including servicing techniques. NO MATHS 
USED OR NEEDED. NO THEORY NEEDED. NO PRE- 
VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor 
.service available. No extras needed -tools provided. Send now, 
for FREE DETAILS without obligation, to address below. 

TO: LERNAKIT Dept. K 10, RADIO HOUSE, 40 RUSSELL 
STREET READING 

POST 

NOW 

Please ,send free details- 
NAME 

ADDRESS 
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SHORT WAVE 
MAGAZINE 

Covers the whole Feld of Amateur Radio 

Is now in its 28th Year and 23rd Volume 

Runs 64 pages every Month 
Circulates in more than 75 Countries 
Is Independent and Unsubsidised 

Prints Constructional, Practical and Theoreti- 
cal Articles on Amateur Transmission 
Includes Regular Activity Features 

Is Entirely Devoted to Amateur Radio 

Stocks most American Radio Books and 
Manuals 
Costs 42s. a Year ($6.00 U.S.) by Subscription 
Is obtainable to order through any Retail 
Newsagent (3s. 6d.) 

(Specimen Copy 3s. 6d.) 

55 Victoria Street, 
London, S.W.1. 

EXPRESS ELECTRONICS 
32 SOUTH END, CROYDON, SURREY 

Telephone: Croydon 9186 
FOR THE FOLLOWING BRAND NEW UNITS 

AMPLIFIERS 
TRIPLETONE HI -FI MAJOR 12 watt 
TRIPLETONE CONVERTIBLE 5 watt 
TRIPLETONE GEMINI STEREO 5 watt 
LINEAR ... ... ... 3 watt 
LINEAR DIATONIC ... 12 watt 
LINEAR CONCHORD ... 30 watt 
ADASTRA 3.3 ... 4 watt ... 
LEAK TLI2 ... 14 watt ... 
LEAK VARISLOPE PRE -AMP 
LEAK TLSO ... ... ... 50 watt ... 
QUAD IS watt ... 
QUAD STEREO /MONO PRE -AMP ... ... 

LOUDSPEAKERS 
GOODMANS AXIETTE 8,n. 
GOODMANS AXIOM 10in. 
GOODMANS AXIOM 201 

6 watt 
10 watt 
15 watt 

BAKERS `SELHURST' 3 or 15 ohm 
JUNIOR Bin. ... ... 8 watt foam ... 
STALWART 12ín.... ... 15 watt ... ... 
BASS GUITAR 12ín. 25 watt 
STANDARD Heavy Duty 12ín. 20 watt 
BASS Heavy Duty 12ín. ... 25 watt ... 
AUDITORIUM ISin. ... 35 watt ... 

115.18.6 
(6.19.6 

(15.15.0 
16. 6.0 

112.12.0 
116.16.0 

(4.19.6 
118.18.0 
LIS.1S.0 
133.12.0 
E22. 1.0 
[1S. 0.0 

15. 5.0 
16. 6.0 

110.15.0 

ES. 5.0 
[5. 5.0 
E5. 5.0 
17. 7.0 

E12.12.0 
E18.18.0 

RECORD PLAYERS 
GARRARD SRPIO 4.speed ... ... 14.19.6 
GARRARD AUTOSLIM 4 -speed ... ... (6. 7.6 
GARRARD AT6 TRANSCRIPTION ... ... ... 19.17.6 
GARRARD 4HF TRANSCRIPTION ... ... ... 114.17.6 
GARRARD A LAB SERIES ... ... ... ... 117.10.0 
GARRARD 301 LAB SERIES ... ... ... ... 119. 5.0 
DECCADEC WITH DERAM HEAD ... ... ... (14.15.0 
De -luxe record players with excellent sound reproduction 
incorporating the latest BSR 4 -speed autochanger, independent 
tone and volume controls, high quaky speaker. Not in kit form 
but factory made and tested. Finished in most attractive two -tone 
cabinets in blue/ grey, red /grey or charcoal /grey with gilt trim. 

200-250v. AC. (12.12,0. 
Delivered free U.K. S.A.E. enquiries. 

ASTONISHING Time Tested RADIO BARGAINS From CONCORD 
MAKE 5 DIFFERENT TRANSISTOR 

RADIOS FOR 

35/- 
NO EXPER- 
IENCE NEC- 
ESSARY. 4i /ii84 No Soldering. ® pb® Only 8 con - 

o - 0 first radio to work 
nections for 

Just look, you get 
A.B.C. Plana, Cabinet. 

Loudspeaker (alone 17/8). Earphone. 
4 Semi- conductors, Coils. Condensers, 
Resistors, Tuner, Switch, Screws, etc. 
YES - EVERYTHING: Loud clear 
English and Foreign reception. As sup - 
plied to Educational Authorities. H.M. 

'Forces, etc. TESTIMONIALS GALORE. 
Mr. R. O'D. of Londonderry, writes:- 

. 1 received your components and 1 must 
iy that lam very satisfied with them. !have 

it already set up! ..." COMPLETE HOME 
RADIO COUR'E, Originally as SEND 
ONLY 35 /- plus 2/6 post etc. 

NEW RADIO 
ANYONE 

CAN BUILD 
IN 2 -3 HOURS 

196 
EVEN THE OLDER CHILDREN 
RI 11.D THEM! ... no soldering -only 
16 connections! then hear it reach out 
bringlne in station after station, loud and 
clear. Palm-of-hand s.re 44 x 21 x lifn. 
Many Testimonials: MM. of Bradford 
writes: '... 1 have nisi rompleted one eV' 

havesets r ar :dtanythini like a ralo, and 
1 must sea e here and nos'. 1 am amazed ho.,. 
easy it to :o a layman like un,'. Your Instruc- 
ttonsand plan have obviously been very core- 
Jugs thought out so that even the most dim 
can follow them . Direct from 
Manufacturers to You. Send 19 /6 
plus 1/8 post etc. 

PARTS AVAILABLE SEPARATELY 

AMAZING CIGARETTE 

RADIO! 
ONLY 

1816 
Ye , a perfectly Ordinary packet of 
eigaretles: - but watch your Mende 
astonishment on hearing It WWtc0 In 
station after station, loud and clear! 
Still holds 10 Cigarettes -yet cleverly 
conceals highly sensitive, fully transistor- 
ised circuit (InclUding tiny battery). 
Even a young boy can assemble It In under 
2 hours. No solder:or. No exPerlenee 
necessary. Only 16 connections tb make. 
Ides, for taking to wort: with you. From 
our . ulging testimonial file. Mr. D. B. of 
Huddersfield writes: "... f have fitted 
the parts In and it is working wonder- 
fully ..." ALL PARTS including Sens - 
Conductors. A.B.C. Plans. etc. ONLY 
18/8 plise 1/8 post, etc. 
(Parts available separately). 

READ WHAT SATISFIED CUSTOMERS 
R.C. of HARRINGAY writes 
Received with thanks Skyroma 

Very pleased. Working 
well. 

B.M. of HARROGATE writes 
I would like to thank 

you . It is a real bargain. 

L.S. of LONDON W.8 writes D.R. of GLASGOW writes 
given it a good try out . it is o lovely litre thing 

and I am very pleased with and as clear as a bell. 
the results. 

S.B. of SOMERSET writes T.F. of STEVENAGE Writes ... delighted with this radio I would just like to say how 
. glad if you could send one pleased my son is with this 

more. radio. 

SAY 
J.W of BRIGHTON writes 

I have recommended your 
radio to many of my friends. 

W.H. of MIDDLESEX writes 
Thank you for my dear little 
radio. It is a real treasure 
tome. 

CONCORD ELECTRONICS 
SEND Ii- FOR FULL LIST OF OTHER KITS AND STOCK RANGE 

LTD. (Dept. P.W.20) 9 Western Road, Hove, Sussex 
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PRACTICALLY' 
WIRELESS 

THOSE of the faithful who 
managed a visit to the 

Russell Hotel for this year's 
International Audio Festival and 
Fair may well be wondering just 
where the search for realism is 
leading us. 

Stop -at- homes, who rely on the 
reports they read in magazines 
such as this, are quite sure. The 
road to fidelity runs right off the 
edge of a cliff. Before it gets to 
the brink, it performs that 
curious optical confidence trick 
of vanishing to a perspective 
point. As we get nearer and 
nearer what we believe to be the 
ultimate, there is less and less 
difference between the steps we 
take. Improvements, to quote a 
reviewer, are " marginal". 

Last year, the gimmick was 
Multiplex Stereo. This year, with 
the radio powers- that -be still 
living in the age of Morse, 
with international committees 
wrangling over standards while 
countries go their diverse ways, 
even the most optimistic ampli- 
fier maker was reluctant to make 
Multiplex a prime selling point - 
despite the Quad decoder. 

There were numerous " refine- 
ments ". Among these, the loud- 
speaker with no moving parts, 
and the pickup with almost as 

Tell a chap he is seeing double .... 

inertialess a virtue. Now that 
Fane appear to have got rid of 
the QRM bug that beset Plessey 
in the earlier lonophone, and 
Decca the transverse pick -up 
stresses, we must surely be a pace 
more along that vanishing road? 

The optical illusion metaphor 
is apt. Tell a chap he is seeing 
double and he'll shrug it off as a 
bit of a joke. But tell him that 
the pop disc that " sends " him 
has sounds the composer never 
scribbled, that the backing group 
did not put there, and which the 
vocalist could not produce, even 
with that twisted larynx, and he'll 
call you a purist. Worse, if you 
show him scientifically that half 
of what went in the microphone 
fails to come out of the loud- 
speaker, moving parts or no, he is 
likely to write you off as some 
sort of big- headed necromancer. 

The old sneer about the audio- 
phile who listens to the decibels 
rather than the music is still to be 
heard, even in the discreetly 
carpeted corridors of our exhibi- 
tion hotels. 

Some of the charges are justi- 
fiable. After all, who wants the 
London Symphony Orchestra in 
the lounge? They would only 
knock over the ornaments. On 
the other hand, if we consider 
that good listening is elusive, who 
is to tell the hearer whether he is 
getting all that the composer 
intended? 

Using this subjectivity argu- 
ment we can muse on whether 
the composer actually intended 
what we hear under " normal ", 
or even " ideal " concert con- 
ditions. Consider the latest 
Festival Hall assisted resonance. 
Helmoholtz resonators mounted 
above the ceiling, microphones 
and loudspeakers tuned to spot 
frequencies from 70 to 340c /s 
(with the 100c /s spot missing - 
ask Messrs Moir and Parkin 
why; don't complain to Henry). 
In all. 89 channels, with ampli- 
fiers adjusting reverberation time 
of each individually. All cun- 
ningly installed and adjusted 

173 

No. 10 
Some Odd 

Audio 

The coughs and sniffs of a Hanoverian 
court. 

unknown to us blissful concert- 
goers over a period of weeks. 

The point is, what of the later 
Beethoven? Did he, hand cupped 
to ear, imagine his symphonies 
as acoustically pure as the 
London County Council is en- 
deavouring to make them? More 
likely, he would have considered 
himself in a vacuum without the 
coughs and sniffs of the Hano- 
verian Court. 

It does not seem to matter so 
much with some modern music, 
where even the orchestra leader 
is not sure if the score is upside 
down. It should matter even less 
with a beat group. Perhaps it 
is at this point that the two 
cultures meet, so let's get back to 
the electronics and leave the 
musicians to wrangle among 
themselves. 

Electronics -that's a laugh. 
What about the baby grand 
piano at the Paris Festival du 
Son, which contained tape 
recorder, record player, ampli- 
fiers, F.M. tuner, and, crowning 
insult, keyboard of an electronic 
organ under the lid. 

A parting mention, to get your 
audio teeth into. Patent 982,934 
describes a hearing aid with the 
microphone coupled to a short 
range radio transmitter, and its 
receiver fitted in a hollow tooth 
so that the rectified signal tickles 
up the exposed nerve endings. 

Ouch! 
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Long Wave 
Convertor 

Y JAM 37S 3133EC3}7TT 

THE BBC medium wave Light 
Programme on 1,214kc / s is 
prone to selective fading and 

interference from Continental 
stations during the evening, and 
this is very much worse in the 
south and east of England. The 
long wave Light Programme on 
200kc /s does not sufler these dis- 
advantages but, however, there 
are a considerable number of 
both valve and transistor receivers 
which will only receive medium 
wave. The purpose here is to 
describe a self- contained simple 
unit not requiring any modifi- 
cation to the existing receiver 
that will convert the 200kc /s 
Light Programme to a convenient 
point on the medium wave band. 

Description 
The circuit (Fig. 1) consists of 

two stages, Trl being a mixer 
amplifier and Tr2 a local 
oscillator. 

The 200kc /s signal is received 
on the ferrite rod aerial and 
tuned by TC1 /C1. It is then 
amplified and converted to a 
medium wave frequency by Trl. 
The output is taken direct from 
the collector load resistor via the 
blocking capacitor C4 and does 
not require a tuned circuit as the 
receiver to which it is connected 
will provide the necessary selec- 
tivity. No earth connection is 
needed provided the unit and the 
receiver are connected by only a 
short wire, the capacity between 
them providing the earth coup- 
ling. 

The local oscillator which will 
determine the medium wave out- 
put frequency is tuned by TC2 
and L3 and coupled by the wind- 
ing L4 to the base of the mixer. 

ni 
i 

I n n u 
n 
in 
iii 
Ii 

ni 
ni 

This unit will very simply 

add I.w. Light Programme 

to any medium wave -only 

receiver. 

To receiver 
external 

aerial socket 

6 

In 
III 

Ferrite C2 
rod 

aerial 

Fig. 1: The two -stage transistor circuit. 

S1 

o 

81 
4) V 

7 

COMPONENTS LIST 

Resistors: Capacitors: 
RI 39kÇZ R5 4.7k0 CI See text 
R2 6.8kS2 R6 39kí2 C2 0.1µF 
R3 10k0 R7 6.8k11 C3 0.1µF 
R4 4.7kí2 All 4W carbon C4 0.1µF miniature 

C5 33pF ceramic 
Miscellaneous: C6 470pF 

L1,2 Aerial coil lsee C7 0.1µF 
L3,4 Oscillator coil f text TCI Trimmer see text 
Trl,2 0C44 or similar TC2450pF compression 
BI 4.5V battery trimmer (Clydon type 
S i On /off toggle switch 26/3). 

44-in. length of +in. diameter ferrite rod. Piece of paxolin for sub - 

panel. Plastic or wooden box. 5 16ín. diameter former, with iron 

dust core and screening can (Aladdin). Knob, grommet, wire, etc. 
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FIVE 

A CESThis is a hand that can't be beaten. Five 
models from our tremendous range of soldering 
instruments. Superb performance. Amazingly 
compact. Developed to simplify YOUR soldering. 
Copper bits for greatest speed. 
Permatip bits for long life. May we deal you in? 

Brochure P.W.10 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey 
Telephone: CROydon 8589 

PRACTICAL WIRELESS 
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1965 EDITION 

RADIO AMATEUR 

HANDBOOK 
40'- by .Ai.KL Postage 21- 
BASIC THEORY & APPLICATION 

OF TRANSISTORS by U.S. Dept. 
o; Army. I0' -. Postage 11 -. 

TRANSISTOR SUBSTITUTION 
HANDBOOK by Foulsham -Sams 
12'6. Postage I' -. 

WORKED EXAMPLES IN ELEC- 
TRONICS & TELECOMMUNI- 
CATIONS Vol. I by B. Holdsworth 
& Z. E. Jaworski Vol. 125' -. Postage 

TRANSISTOR RADIO SERVICING 
MADE EASY by W. Lemons. 181 -. 
Postage 1' -. 

A BEGINNER'S GUIDE TO 
RADIO. Pub. Newnes. 816. Postage 
9d 

WORLD RADIO TV HANDBOOK 
1965. 26' -. Postage l' -. 

A BEGINNER'S GUIDE TO 
TELEVISION. Pub. Newnes. 816. 
Postage 9d. 

AERIAL HANDBOOK by G. A. 
Briggs & R. S. Roberts. 816. Postage 
11 -. 

COMPLETE CATALOGUE I'- 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone, PADdington 4185 

Open 6 days 9 -6 p.m. 

LYONS RADIO LTD. 
3Goldhawk Rd. LONDON W.12 

PROGRESSIVE 
SHORT %%AYFI RECEIVER 

Specially designed kits employing plug -in coils with exceptionally clear wiring dia- grams and instructions to enable even the very beginner to Con trect a short wave radio with every confidence of success. A 
second and then t. third valve stage can be 
added the chassis supplied being punched to take all three stages. Can be operated from 
dry batteries or from a simply constructed 
mains power unit. PRICE 32/6. COST OF ALL PARTS TO BUILD THE 1 VALVE SIIV 
RADIO, including one coil 40-100 metres nnl, 35/ -, post 2 -; 1/2 valve conversion stage 
7/6: 2/3 valve conversion stage 10/ -; Extra_ 
plug -in coils to cover 10/20, 20/40, 100 /200 and 
200/450 metres 4/- each. Plans supplied separately 1/6. 
MORSE CODE PRACTICE. KITS. Com- 
prise ex Army morse key, buzzer, battery 
connecting wire and book "Learning Morse" 
all- for 9/6, post 1 /ú, 

READY MAIZE BARGAINS post free. 
FELEPHONE AMPLIFIER, speaker out- 
put from G.P.O. phone leaves you free to write without holding phone, eliminates "hanging -on" etc. PRICE ONLY 63/ , 
4 TRANSISTOR PUSH -PULL AMPLI- FIER, 200mW, Can be Used in conjunction with many protects, such as Record Player, 
Intercom, Output stage for Radio Tuner 
Unit. Supplied with circuit diagram. 
PRICE ONLI' 39/6. 
2 WAY INTERCOM /BABY ALARM, 
PRICE oNI,Y 58/6. 
(MULTI- RANGE; TESTMETER 1,000 
ohms /volt AC /DC volts in 3 ranges 0 /1100v. 
Resistance range 0 /100k ohms, DC current 
0/150 mA. PRICE ONLY 42/6. 
Mt' LTI -RANGE TESTMETER 2,500 
ohms /volt. AC/DC volts in 5 ranges 0 /1200v. 
Resistance in 2 ranges 0/1 Meg. ohms. 
Decibels in 5 ranges DC current; 0/40' micro 
amps. 0/12 mA, 0/300 mA. PRICE ONLY 67/6 

10 WATT MONO AMPLO .:ll. Complete with built 
in pre mplitier in metal case, plastic veneer covered 
0 inputs, 3 each level. With equalisation each input. 

1 input switch selected each level with separate vol. 
control for mixing. tVi.le range tone controls. Separ- 
ate Rasa and Treble. For use on 220-250v. A.C:mains, 
Case isolated from mains. ECLIfi valves in output for 
Foe distortion. Suitable all high impedance Micro- 
phones and pick -ups. Size overall including plastic 
feet: Height 41ín., Width lliu., Depth Olin. 
READY BUILT AND TESTED £14.10.0 POST and PACKING 5/- 

3W + 3W STEREO AMPLIFIER. As above amplifier 
hut ! separate amplifiers giving full 3 watts each 
channel controls. 1 Mono- Stereo 2 Balance, 7 Left. 
Vol., 4 Right Vol.. 5 Bass. R Treble, Input and output 
sockets at rear. A.C. mains,'- "20- 2250v. Case isolated. 
READY BUILT AND TESTED £14.15.0 POST and PACKING 5/- 

RADIOGRAM CHASSIS. Latest style 3 waveband 
chassis. Tandem controls through vertical glass dial 
n x 171ín. Printed Gold -on Black. Controls: 1 Wave- 
band, LW., MW., SW., GRAM., 22 Tuning, 7 Vol.. 
4 Tone on /oft. Ferrite, Red Aerial. A.V.F. negative 
feedback. Full 3 watts output for 311 speaker. Pilot 
Lamp, 220-250v. A.C. mains chassis isolated. Overall 
.size: Height 13 }in., Depth Sin., Width sin. 
Complete with knobs. Dial 
Aligned and Tested. 15 £9..0 POST and PACKING 5/- 1 a 
TERMS: C.W.O. or C.O.D. 2/6 extra. 7 -Day 
Money Rack Guarantee. 5'ail Order address only. 

ROITONE (Dept. P.W.) 
61 HIGH STREET, CINDERFORD, GLOUCESTER 
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The foremost name A complete basic guide- 

BEGINNER S 

in microphones and sound TO COLOUR 
accessories TELEVISION 

LUSTRAPHONE 
The many Public Authority and Service 

users of Lustraphone equipment appreciate 

the quality and reliability resulting from 
our extensive] experience as Specialists 

in the design and manufacture of micro- 

phones and associated equipment. 

Microphones for all purposes incor- 

porating the newest techniques : portable 

P A systems for indoor and outdoor use : 

noise cancelling intercom systems : audio 

equipment accessories and components. 

LUSTRAPHONE LTD. 
St. George's Works, Regents Park Road, 

London N.W.I. PRImrose 8844. 

I LISTEN TO THE WORLD 
SHORT WAVE 

I-VALVE 
RADIO 

Receives speech and music 
from all over the world. Price 
includes valve and one coil 
covering 40 -100 metres. Can 
be extended to cover 10-100 
metres. Can be converted to 2 
or 3 valve and all -mains 
speaker use. Total Building 
costs 35/. P. & P. 2/- 
All parts available separately. 

SLEEP LEARNING EQUIPMENT 
Clockwork Time Switch suitable for any tape recorder, 

eerr,,lTime Switch and 
outfit 

E27.10.0udingRecord- 
READY 

PO POCKET RADIO E R.C.S. PERSONAL SET 

I 

gill & P. 2/-. 
Covers Medium 
waveband. No bat- 
ter' es n eeded.Com- 

etewlthea .fece. 

Designed for personal listening 
without disturbing others. Sup- 
plied 

piece- -nóete xtrasba 
battery and 

uy! 
Sensitive one transistor diode 
circuit gives quality reproduction 
over medium wave band. Attrac- 
tive case with large tuning dial. 
Ideal for use as tape tuner. bile 
only 3} x 

2ONLY 27la g P.& P. 2i- 

I ( 
BATTERY ELIMINATORS 

The 
TOR 

ideal RECORD PLAYER TAPE RECORDER, 
AMPLIFIER etc. requiring voltages shown. 
Types 

n eable: 9v.; 
6v.; .; p(In le output). Size 3t x 3 x 

9v. + 9v.; 8v. + 6v. or 4yv. + 44v. (Two separate outputs). 
Size 3 x 3 x 21n. PRICE 42/8 each. P. & P. 2/9. (Please state 
output required.) 

FOR THE CONSTRUCTOR 
Easy to build CRYSTAL RECEIVER, 8/8. P. & P. 21 -. 
Easy to build PERSONAL SET with earpiece, 87/8. P. & P. 2/ -. 
Easy to build 3- TRANSISTOR SET with speaker. 37/8. 
P. & P. 2/ -. .411 parts available separately. 

RUC.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.I7. (Mail Order only) 

Export Trade Enquiries Invited 

June, 1965 

GUIDE 
by 

Terence L. Squires 
A.M.Brit.I.R.E. 

Explains fully how the signals are created 
in the television studios, how they are trans- 

mitted and the tech- 
niques used to re- 

ceive and display 
them. 

128 
pages 
58 

diagrams 

Covers: Historical 
Outline the 
Colour Signal - 

The Chrominance 
Signal Colour 
Transmission - Re- 

ceiving the Colour Sig- 
nal - Domestic Aerial 
Systems - The Re- 
ceiver Block Diagram 

The SECAM Receiver 
etc. 

Only ISs. from all 
Booksellers . er in 
ease of difficulty, 16s. by 

post from George Newnes 
Ltd.. Tower House, South- 
ampton Street, London, 
W.C.2. asN E W N E S 

BARGAINS FROM 
BROADWAY ELECTRONICS 

GARRARD A.T.8 Hi -Ft Autochanger G.C.8 mono cartridge - 
69.19.6, post free. 
GARRARD AUTOSLIM 4 speed changer -88.10.0, poet free. 
Ixin. ALTHAM SPEAKER with built in tweeter 3 ohm or 15 ohm 
7,000 Gauss Magnet. Only 89/8. postage 3/6. 
HAYDON CABINET (17 x 15 x 810.) designed to take a 121n. Heavy 
Duty Speaker. 501 -, postage 7/6. 
The Famous 11.M.3 XTAL MICROPHONE with neck lanyard 
30/, table stand for above 9/8 extra. Xtal insert 7/3. 
GUITAR PICK -UP complete with clip and screened lead -12/6. 
3-WAY PUSH BUTTON UNITS. Each button operates a 4 -pole 
2-way switch -4/8. 
BARGAINS LS TRANSISTORS. Mullard üF Paccks OC44 two 

0071.:ó /8 ÓO72. 93/ ; Packs 
dil diode w9/3; ClII0 /8 /6; AP,117. 6/6; ORP12. 

light cell. 718: OC29, 12/8: OCH 12 /8. 
TRANSISTOR 

v ea oh. VTICS 
1. 2, 4, 5. 8, 10, 18, 32, 80. 100 

Mfd. 
McMIC 

at 
TELESCOPIC TV AERIAL 281n. extends to 45ín., 

Fitted with coax plug, will suit any set. Only 7 /8. 
CARTRIDGES. Aces 67 -1G Low Output, 67 -2G Medium Output 
GP59 -5 High Output, Garrard GC2 or GOB all with mounting bracket 
18 / -. 
Ronette Stereo with mounting bracket, 25 / -. 
EARPIECES with cord and 3.5mm l 9 ohm magnetic 3/-; 

wihnnice lon8 shank oete with 
ac 3/Xta1, 41-; 3.5mm Plugs 

3.5mm plugs with nice long shank complete w thlack SCREENED, 
4/ -. 
TOGGLE SWITCHES. Single pole with on /oft plate, 2/6. 
NEON PANEL LIGHTS. 240v. A.C. Arcoleotric. 8/6. 

TERMS: C.W.O. OR C.O.D. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 

Phone: BALham 3984 

(four minutes from Tooting Broadway Underground Station) 
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To 
receiver 

F'g. 2: This component layout was found satisfactory for the plastic case used 
for the prototype. The methods of mounting the components is largely a 
matter of convenience, but thick elastic bands can be recommended for holding 

the ferrite rod and battery. 

The bias of both transistors is conventional and 
the values chosen will provide suitable operation 
conditions for a wide range of popular r.f. tran- 
sistors such as 0C44, etc. 

Coils and Variable Capacitors 
The tuning may be achieved by using pro- 

prietary coils or winding one's own. 
If proprietary coils are chosen a suitable ferrite 

aerial is the Repanco FS4. This covers long wave 
only and has a suitable coupling winding L2. The 
local oscillator transformer is any medium wave 
coil with a coupling winding and screened, a 
suitable one being the Repanco XMA16. 

To wind one's own coils the details are as 
follows LI 200 turns 36s.w.g. pile wound. L2 
20 turns 28s.w g. close wound and adjacent to LI. 
Both wound near the centre of a 4 +in. piece of 
+in. diameter ferrite rod. L3 80 turns 36s.w.g. pile 
wound. L4 20 turns 36s.w.g. close wound. Both 
wound on a Ain. diameter former fitted with a 

Fig. 3: Layout of components on the paxolin sub- panel. 

177 

dust slug and screening can, a 
suitable one being the Aladdin 
former and screening can. 

Since the tuning of LI is to be 
fixed at 200kc /s a low -value 
trimmer TCI may be used and 
the total capacity made up to 
approximately 300pF by Cl. 

If the compression trimmer 
TC2 specified is not readily 
available a small variable capaci- 
tor with solid dielectric such as 
the type sold with crystal sets 
may be used. 

Construction 
The unit is built in a box 

approximately 5in. x Sin. x 
there being plenty to choose 
from, sold as sandwich boxes. A 
wooden box can also be con- 
structed but a metal box must 
not be used as it would screen 
the aerial. 

The parts may be positioned in 
the box as shown in Fig. 2 and 
fixing holes marked out. The 
battery is held against the box by 
bolting to the box a piece of 
broad elestic band. The ferrite 
rod may be held is place in the 
same way. 

The component sub -panel (Fig. 3) is a piece of 
paxolin drilled with a fine drill to support the lead 
wires of the components and the inter -connecting 
of the components done on the reverse side, using 
the component lead wires. Where wires cross, a 
piece of sleeving should be slipped over. 

The sub -panel is held on to the box by a small 
angle bracket. 

Alignment 
The unit is connected to the receiver and the 

receiver switched on and tuned to a quiet part of 
the medium wave band. Note this frequency then 
move the receiver tuning by 200kc /s as indicated 
by the receiver dial. Switch on the converter and 
adjust its oscillator tuning (TC2) until the receiver 
produces a change in background noise showing 
that the converter oscillator is on the frequency 
indicated by the receiver. Reset the receiver 
tuning to its original setting and the 200kc /s Light 
Programme should be heard. A slight adjustment 
of the converter tuning TC2 may be required due 
to inaccuracies in the receiver dial alignment. 
Adjust TCI for maximum signal and the unit is 
aligned. 

To assist in the initial alignment a long wire 
aerial may be attached to the base of Trl via a 
220pF capacitor, but on removal a slight adjust- 
ment of TCI will be necessary. 

If it is thought that the quietest point has not 
been found on the medium wave band a small 
adjustment to the receiver tuning may be made, 
followed by a readjustment of TC2 to regain the 
Light Programme. In this way the Light Pro- 
gramme may be brought up almost anywhere on 
the medium wave band. 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
Acton, London, W.13. 

At the meeting held 18th May there was a talk and discussion on 
"Antennae". The Club meeting place is 66 High Road, Chiswick, 
and meetings start at 7.30 p.m. 
B RADFORD RADIO SOCIETY 
Hon. Sec.: E. G. Barker, G3OTO, 63 Woodcot Road, Baildon, 
Nr. Shipley, Yorkshire. 

On 29th April, there was a visit to the Spen Valley A.R.S. where 
there was a talk on Manned Space Flight. 
B ROMSGROVE AND DISTRICT AMATEUR RADIO 
CLUB 
Hon. Sec.: J. K. Harvey, 22 Elm Grove, Bromsgrove, 
Worcestershire. 

G6WI will give a lecture on 14th May, entitled "14Mc /s Operation 
and Conditions ". 

Meetings are held on the second Friday each month at the Co -op. 
Rooms, High Street, Bromsgrove. 
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, G3TZO, Field House, 19 Kingsley 
Road, Gt. Boughton, Chester. 

There will be a surplus sale on I Ich May and G3DRB will present 
a film show. 

Meetings are every Tuesday except the first in the month, at 
8 p.m. in the Y.M.C.A., Chester. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, S Uplands Avenue, Little. 
over, Darby. 

On 1st and 2nd May, there was the 144Mcis Contest (portable 
eyent) and on 29th May there will be the first 432Mc /s Contest. 
GOSPORT AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: J. T. Nightingale, 21 Pier Street, Lee- on -the- 
Solent, Hants. 

Recent activities have included a talk and demonstration on 
Mobile 4 metre operation, and a visit to the Radio Museum of 
H.M.S. Collingwood. 
HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: J. Ingham, G3RMQ, Lambert House, Greetland, 
Halifax, Yorkshire. 

On 25th May there will be a 2 Metre evening at the QTH of 
G31GW, Rose Dene, Wood Lane, Hipperholme, Halifax. 
HUDDERSFIELD AMATEUR RADIO SOCIETY 
Hon. Sec.: R. Higton, S Brian Avenue, Dalton, Huddersfield, 
Yorkshire. 

The Club recently had a visit from members of the Spen Valley 
Club. A favourable QTH has been taken over by the Club, so the 
Club station will be on the air under the callsign G3HOV. 
ISLE OF WIGHT RADIO SOCIETY 
Hon, Sec.: M. Pettit, 18 Berry Hill, Lake, Sandown, I.O.W. 

The Society is running an R.A.E. course every Monday evening. 
Normal meetings are held every Friday evening. and include 
lectures, a construction course and film shows. All meetings are 
held at the Club's H.Q. at Unity Hall, Wootton Bridge, Nr. Ryde, 
I.O.W. 
MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Ashfordby 
Hill, Melton Mowbray, Leics. 

On 27th May there will be a visit to the shack of Mr. D. Fisher. 
All meetings are held in the St. John Ambulance Hall, Ashfordby 

Hill, Melton Mowbray. 
MID -WARWICKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec.: H. C. Loxley, S Guy Street, Warwick. 

At the meeting on 3rd May, there was a talk on S.S.B. Reception. 
and on the 17th J. Beam Aerials Ltd., will give a talk about Amateur 
Aerial Arrays. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY, 
G2SU 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax. 

The Club has recently obtained a licence (callsign G2SU) which 
is a re -issue of one of the founder member's callsign. 

The meetings are held at the Sportsman Inn, Ogden, Nr. Halifax, 
at 7.30 p.m. 

On 12th May there will be a visit to Manchester airport and on 
26th May, there will be a recorded lecture by the late G2SU on 
Microphones. 

June, 1965 

READING AMATEUR RADIO SOCIETY 
Hon. Sec.: N. C. Taylor, G3TOQ, 83 Stoneham Close, 
Tilehurst. Reading, Berks. 

The next meeting of the Club will be on 29th May. The meeting 
will take the form of a full scale rehearsal for NFD and will be held 
at the QTH of G5HZ, commencing at 2.30 p.m. 
ROYAL NAVAL AMATEUR RADIO SOCIETY, G3BZU 
M. J. Matthews, H.Q., H.M.S. Mercury, Leyden*, Petersfield, 
Hants. 

The Society is holding a Mobile Rally at H.M. Signal School, 
H.M.S. Mercury, to celebrate their 5th year in existence. 

Mobiles equipped for amateur operation will be able to get a 

"Talk -in" through GB3RN operating on 1880kc s, 70.26Mc;s and 

1442Mc's. G3BZU will be operating on 3720kcis for mobiles 
equipped for S.S.B. reception on that band. 
SALTASH AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: D. Bowers, 95 Grenfell Avenue, Saltash, Cornwall. 

On 7th May, there will be an R.S.G.B. tape lecture, "Hints on 
Mobile Operation". 
SLADE RADIO SOCIETY 
Publicity Officer: R. L. Jenkins, 42 Warwick Road, Warley, 
Birmingham 32. 

On 24th May there will be a lecture by Mr. D. Collins on Logic 
and Digital Circuits. 
SOUTH BIRMINGHAM RADIO SOCIETY 
Hon. Sec.: J. Rowley, GTQO, 195 Castle Lane, Solihull. 

On 20th May, there will be the half -yearly Junk and Surplus Sale 

and on 17th June there will be a demonstration and display of 
Heathkit Products. 
SOUTHGATE, FINCHLEY AND DISTRICT GROUP OF 
THE R.S.G.B. 
Hon. Sec.: R. Wilkinson, G3TXA, 23 Ashridge Gardens, 
Palmers Green, N.13. 

On 13th May there will be a talk by Truvox Ltd., postponed 
from some months back. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds. 

There was a talk on Manned Space Flight on 29th April, and on 
13th May there will be a visit to Wharfedale Wireless Works, at 
Idle, Bradford. 
WEST KENT AMATEUR RADIO SOCIETY 
Hon. Sec.: H. F. Richards, 17 Reynolds Lane, Tunbridge 
Wells, Kent. 

On 23rd April there was an Exchange and Mart evening. On the 
14th May final arrangements will be made for the NFD. 
WIRRAL AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Seed, G3FOO, 31 Withert Avenue, Bebington, 
Wirral, Cheshire. 

On 30th April there was an "expedition" covering top band 4 

and 2 metres. 

ALL this 

Experimental Slot Aerial for BBC2 

Reforming Electrolytics 

How to cure Line Scan Ringing 

The C.R.T. and its uses 

and more in 

PRACTICAL TELEVISION 
JUNE issue -out May 20 -2'- 
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OVER 17,000 SOLD ! 

Smaller than any set in the world 
FASCINATING TO BUILD MARVELLOUS TO USE 

No set in the history of radio has ever 
captured the public's enthusiasm as has 
the world famous Sinclair Micro -6 
Never was a set so small, never so 
efficient and powerful. Smaller than a 
matchbox, the Micro -6 brings in 
stations from all over Europe for your 
pleasure and entertainment (unless you 
use it in the U.S.A. or Australia, for 
example). It performs with fantastic 
efficiency in cars, buses, trains as well as 
steel -framed buildings, yet everything 

All s rs, se, diag tran- 
sistors, ss, case, dial light- 
weight earpiece and in- 
structions come to 

to do with this set except the light- 
weight earpiece is contained in the 
minute white, gold and black base which 
is small enough to be held in a tea- 
spoon! The many attractive features 
of the Micro -6 include an unusual and 
original 6 -stage circuit, powerful A.G.C., 
bandspread for easy Luxembourg 
reception, vernier -type tuning and three 
special M.A.T. Transistors. Tunes over 
the medium wave -band. The instruc- 
tions make building easy. 

MALLORY ZM.3I2 MERCURY 
CELL (2 required) each I /II 

Pack of 6 ZM.312 cells 10/6 
TRANSRISTA nylon wrist strap for 
wearing Micro -6 on wrist 7/6 

A.G.C. 

Iist R.F. 
Amp. 

L Ist A.F. 
Amp. 

2nd R.F. 
Amp. 

j 
DeteetorFy 

-w, 
2nd A.F. 

Amp. 
3rd A.F. l 

Amp. 11 

BLUCK DIAGRAM OF MICRO -6 

Three special Sinclair Micro -Alloy 
transistors (MAT) are used to provide two 
stages of R.F. amplification, followed by 
an efficient double diode detector which 
drives a high -gain 3 -stage A.F. amplifier, 
Powerful A.G.C. applied to the first R.F. 
stage ensures fade -free reception from the 
most distant stations tuned in and the set 
measures only li x l " / x ) inch. 

SINCLAIR MICRO-6 

SINCLAIR TR750 AMPLIFIER 
Designed specially for use with Micro -6 

SIZE 
A Sinclair design which enjoys enormous popularity. The 
TR750 amplifier makes a powerful car, portable or domestic 
radio used with the Micro -6. With its own built in volume 

control and on -off switch, the TR750 has a full 
750 milliwatt transformerless output for 
an input of IOmV into 10K ohms. Frequency 

response from 30 to 20,000 c/s -- I dB. 
For standard 25 -35 ohm speakers. 
Also makes a record reproducer. 

All parts with instructions 
come to 

Ready built and tested 

sinlair 

39/6 
45/- 

SINCLAIR MICRO INJECTOR 
This ingeniously designed device 
generates and injects a test signal 
into any part of audio or radio 
equipment at any 
frequency from 1 

Reis to 30 Mc/s by 
means of which it 
becomes easy to 
locate faylts rapidly 
and accurately. Mea- 
sures l' /, x 1'/,,, x lin. 
excluding probe. 
With full instruc- 
tions. 
No constructor 
should be without 
a Micro- Injector. 
!'arts for 
bsildino come/027 /6 

H..n7i built and tested 32 6 

0 
See next page 

SINCLAIR RADTONICS LTD. 
COMBERTON Cambridge COM2 ;N 
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Complete Kir !art'. 
and X -20 Manual 

£1.19.6 
Built and tested £9.19.6 

X -20 power unit £4.19.6 

New design - New power ! 
First to bring P.W.M. to constructors, Sinclair now take amplifier 
design even further ahead with the Sinclair X -20. This elegantly 
styled amplifier has all the qualities demanded of the costliest hi -fi 
equipment, but it costs many times less, and is far more efficient. 
With a maximum output of 20 watts R.M.S. (British rating) the X -20 

gives you power and power to spare. It provides unsurpassed quality 
too, and is so designed that for very little outlay, you can add the 
tone and volume control system of your choice to the pre -amp stage 
included in the X -20. This is the ideal amplifier for stereo reproduc- 
tion, and the X -20 manual included with this amplifier gives full details 
of how to make a stereo assembly. The X -20 measures only 81" x 31" 

x I "- dimensions which will inspire constructors to build to entirely 
new concept% of design and layout. 

= = _ and the X -10 for those requiring a 

less powerful P.W.M amplifier 
Although -the X -10 has been superseded in power by the X-20 this 
superb Sinclair integrated P.W.M. Amplifier and Pre -amp. giver 
you all the advantages of quality and efficiency which makes these 
Sinclair designs so outstanding. is every way. Many thousands of 
X.10's are already in use and this unit will go on giving service in 
those. cases where its power is likely to be beat suited to your 
listening conditions. Prices.too are particularly attractive. An X -10 
manual is available, 11.. 

The complete kit costs only £5.1 9 .6 
Beady Niai £6.19.6 a-10 Pawer s,<ppt y ,.,,,,' £2.14.0 
For 12.11V operation. Tone control system is added to choice. 
Power output b maul R.M.8., 10 roans peak. 

sinlair 

20 WATT 

COMBINED 

AMPLIFIER 

AND PRE-AMP 
No. of transistors -12 
Output stage uses newest silicon 
epitaxial planar transistors and re- 
quires no heat sink. 

Frequency response -20 to 20,000 c's 
ÿ IdB 

Total harmonic distortion -0.I°ó at 
10 watts R.M.S. 

Input sensitivity -ImV into 5 K ohms 

Signal to noise ratio better than 70dB 

OUTPUT INTO 7.5 ohms 
20 watts R.M.S. music power 
15 watts R.M.S. continuous 

OUTPUT INTO IS ohms 
15 watts R.M.S. music power 
12 watts R.M.S. continuous 

Low pass filter in output stage 

Power requirements -36Vdc at 
700 mA 

P.R.F. 65-75 kcjs 

Overall size -81 x 3 }' x I" 

Total weight -44 ozs. 

FULL SERVICE FACILITIES AVAILABLE 
TO ALL SINCLAIR CUSTOMERS 

SINCLAIR RADIONICS LTD. 
COMBERTON CAMBRIDGE COMBERTON 682 
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WHAT YOU SHOULD KNOW ABOUT 

THIS BRILLIANT NEW SINCLAIR DESIGN 
SQUARE WAv 

r,AroRl NR . 
TE A TAAA <aRtlN! tlt<IRON,< 
Nr,CRArO ACCU 

1I 

1 SWITCH 

I 

-- 

_ _ 

OUrYUr 
STAGE 

nuu 

Illustrations show schematic diagram in simplified form 
SC AA, of the principal stages used in the Sinclair X -20. 

It embodies the very latest in transistors and quality 
components. 

WHY P.W.M. WAS CHOSEN 
This advanced form of Pulse Width Modulation used by 
Sinclair in the X -20 offers many important advantages 
over conventionally designed amplifiers. These can be 
summarised briefly as follows: 
I. Completely faithful reproduction of the signal fed 

into the pre -amp. stage. 
2. Brilliant transient response. 
3. Absolutely flaa frequency response at all power levels. 
4. 95% energy conversion factor -power is not dissi- 

pated in unwanted heat. 
S. Fantastically compact size in relation to poweroutput. 
6. Prices that make it possible for everyone to enjoy 

hi -fi at its very best. 

PULSE REPETITION FREQUENCY 
In the interests of quality the P.R.F. must be as high as 
possible without extending into the region of radio 
frequencies. In tie X -20, the pulse repetition frequency 
is between 65 and 75 Kcis, a value which is found to 
satisfy the most stringent demands likely to be made 
upon it in terms of uncompromising quality. This 
frequency is generated within the circuitry of the X -20 
itself and the output has rise -fall times of less than 0.2 
micro- seconds, a value sufficient to ensure maximum 
efficiency in energy conversion to the loudspeaker 
with perfect reproduction of the audio signal itself. 

OUTPUT STAGE -95 °ó EFFICIENT 
Rise and fall times of less than 0.2 micro -seconds are 
achieved by using silicon epitaxial planar output 
transistors which makes the efficiency of the output 
stage at least 95 %. Thus only I watt is dissipated in 
each of the output transistors when the amplifier is 
giving an output of 20 watts. 
The complete I.nearity of the integrater and careful 

6uaranfee 
Should you not be completely 
satisfied with your purchase 
when you receive it from us, 
your money will be refunded 
M full and at once without 
question. Please quote PW.6 
should you prefer to write 
your order instead of cutting 
out this coupon. 

The Sinclair X -20 integrated Pulse Width 
Modulated Amplifier and Pre -amp marks a 
further important advance by Sinclair in the 
development of entirely new and original 
amplifier designs. Many months of research 
and development have gone into its produc- 
tion and units have been subjected to 
impossibly severe working conditions with 
sensationally satisfactory results. The X -20 
has even been run flat out continuously and 
at the end has still shown no signs of strain 
or distress. 

modulator design ensure absolutely negligible distor- 
tion right up to the maximum output. 
LOW -PASS FILTER 
A low -pass filter cutting off above 20 Kcs built into 
the output of the X -20 ensures that the output transis- 
tors always "see" a high impedance at the P.R.F., 
making the amplifier widely tolerant of the type of 
load to which it is connected. 

PRE -AMPLIFIER 
This consists of three transistors with two negative 
feed back loops which define the gain and ensure an 
absolutely flat frequency response. The sensitivity is 
sufficient for all types of pick -ups. Provision is also 
made for connecting high- output devices such as F.M. 
Tuners and Tape Pre -amps. 

TONE CONTROL SYSTEMS 
The Manual included with the X -20 Amplifier details 
a variety of tone and volume control systems, any one 
of which may be added to the amplifier for very little 
outlay. Full information on stereo operation is also 
provided, of course. 

POWER SUPPLY 
A special A.C. Mains operated power supply unit is 
available for the X -20, delivering 36 volts D.C. Full -. 
wave rectification is used, and the unit is supplied 
ready built in a completely enclosed steel case. 

Complete Kit of Parts including y 7 9.G 
Transistors ompl e and X-20 Manual L V 

Ready built and tested £9. 19,6 

AC Mains Power unit for up to two X -20's £4. 1 9,6 

GUARANTEE ORDER FORM 
Please send me 

for which I enclose Cash /Cheque /Money Order 

value L s d. 

NAME 

ADDRESS 

PW6 
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SOUND RECORDINGS 

A UNIQUE BUY. Recording 'ape, top 
brand, 7in., 2,400ft., D.P., 25/ -; 59in., 
1,200ft., 19/6..P. and p. 1/6 per spool. 
Bargains in all sizes. S.A.E. for list. 
We repair buy and sell Recorders. 
E. C. KINGSLEY & CO. LTD.. 132 
Tottenham Court Road, London. 

RECEIVERS & COMPONENTS 

TRANSISTORS: PNP from 7d.; NPN 
high gain from 5/ -: Power types. 20 
watt, from 7/6; diodes 6d. All guaran- 
teed. S.A.E. list. LONGLAND'S, 6 

Mansfield Place, Ascot, Berks. 

TRANSISTORS AT GIVE - AWAY 
PRICE! NKT 124 5 Switching tran- 
sistors. Also capable of being used in 
all stages of a superhet. 6 for 10/ -. 
OCIl equivalent 1/. each. 25 for £1 
or £3 per 100. Miniature earphones 
with plug and lead 5/ -. Transistor 
electrolytics 1/6 each. Brand new 4in. 
speakers 10 / -. Goods under 10/. add 
6d. postage please. G. F. MILWARD, 
07 Peel Close, Drayton Bassett, Staffs. 

TRANSISTORISED SIGNAL INJEC. 
TOR. Complete kit of components 
and circuit of injector for testing 
amplifier or radio, 10 /- only. Post 

tfree. G. F. MILWARD. 17 Peel Close. 
Drayton Bassett, Staffs. 

BRISTOL'S SHOP 
For Radio & TV Components 

THE RADIO SHOP 
Tie Haymarket, Bristol I 

INEXPENSIVE 
Valves, Autochangers & Amplifiers 

WE HAVE large stock of surplus com- 
ponents to dispose of, so we have 
decided to offer you a mixed parcel 
of 200 items for 45/- post paid. You 
won't be disappointed.- GEORGE 
HANNINGTON, 88 Latimer Road, 
London, W.11. 

QUALITY COMPONENTS, guaran- 
teed. S.A.E. for latest leaflets. J. 
KINDER, 6 Hooker Road, Heartsease, 
Norwich, Norfolk. 

RESISTORS! You can't resist these! 
1.000 assorted wattage and value. 
Cannot be repeated at £2/10/- per 
0.000. G. F. MILWARD, 17 Peel Close, 
Drayton Bassett, Staffs. 

R & R RADIO & T V SERVICE 
Dept. P.W. 

MARKET STREET, B4ACIIP, LANCS. 
Telephone 65 

SALVAGE VALVES 
6P13 4/6 10P14 5/- 
61,18 4/8 201.5 6/6 
EL'80 1/6 30P4 7/- 
EC1182 3/- 6E15 5/- 

, ECLB 3/6 EB91 1/- 
30l'5 5/- EF85 5/- 
PL38 8/- 6130L2 4/- 
PCF80 9/- 201'3 e/- 
51d1 5/- 30PL1 4/- 
P'/.30 5/- PI46 8/- 
11329 6/- PUL82 5/- 

Tested before despatch 
PL82 3/8 20P4 8/8 
U801 7/8 301'16 5/- 
lO1l 1/6 l'OC84 4/. 
20E2 5/6 l'CL83 5/- 
30FL1 5/- PESI. 3/6 
PY3a 6/- U301 8/- 
6U'4GT 5/- 1111.13 5/8 
6E1 2/6 201)1 2/- 
ECC81 3/- 301.12 5/- 
EE86 4/- PY83 51- 

Speakers, Ex -TV. Sin. round, 6 s 4in 3/8; 8in. 
round, 8/ -; post 2/ -. 
Line Output Transformers available. State act 
model No. 

Turret Tuners, 8 / -, post 2/ -. 

Sean Coils, eta. Quote set model No. with all en- 
Quiriea and B.A.E. for prompt reply. All goods 
subject to satiafation or money refunded. 

RAPES: 7/3 per line or part 
thereof att'rage live words to line, 
minimum lines, Box No. II- extra. 
Adverti.entents must be prepaid and 
addressed to Ait erl i semen 
Manager, "Praclioal 1Y ireless," 
Tower House, Southampton SL, 

London W.C.S. 

RECEIVERS & COMPONENTS 
(continued) 

MUST CLEAR! Silly Prices! Turret 
Tuners, mostly Plessey, 2/6 plus 2/- 
post or £1 dozen post free. Worth 
more for the components alone. 
Speakers. removed from TVs, all 
tested, 7in. x 4in.. 5in., 5/- plus 2/- 
post or £2 dozen post free. STROUD 
AUDIO, Pa e,inhill Lane, Stroud, Glos. 

MARCONI CANADIAN RECEIVER 
NO. 52 Shipping, 

Amateur, 
& Broad- 
cast. Mag- 
nificent 10- 
valve re- 

ver 
three swit- 
ched wave- 
bands cov- 
ering 1.75- 
16 Mc /s. 
(19 - 170 
metros). 
plus 3 
valve cry 

"r'., íìlitaR sial cali- 
brator employing dual crystal to provide marker 
check at 10- 100.1000 ke /s. One Ill and two IF 
stages. Other refinements: valve, IIT, and Signal 
check meter. Internal Os. speaker and two III 
)'hone outputs with switched control. IlF -Al 
Gain, Noise limiter, Filter, 161(1, Heterodyne pitch 

Acontrol, 
Wide and Narrow Bandwidth, Man , 

VC on uW & LT. Fast awl Slow tuning with lock. 
Additional OSC Tuning (plus & minus). Power 
requirements IIT 160v. 60,,A; LT 19v. ll amps. 
size 15 x 14 s 12in. fully tested and working. 
ONLY £9.19.8. Carr. 15/6 or complete with Power 
supply unit suitable for 115 /230v. AC mains and 
12e. DC, £12.19.8, Carr. 2 - 

4 VALVE 4 WATT AMPLIFIER 
"C" Core transformers 
A.C. Maim 110/230 volts 
600 ohms of high i,mped- 
nee input. Output 3 or 

600 ohms (state choice) 
Controls: On /ON switch. 
Gain control. Indicator 
light. Valve inspection panel. 19 x 7 s 7in. Brand 
New in makers cartons. 79/6, Car, 10 / -. 
TELESCOPIC AERIAL MASTS. Tubular steel 
copperised, spray finish, ring cam locking on each 
section provides for full or any height required. 
Suitable all fisings and hase locations. Bottom. 
section 17ín. diameter. 20ft. (4 scoliou) Closed Sit. 
gin. Weight 1016. 55/ -, Carr. 5 /.. 34 it. (li section) 
Closed Sit. lin. Wcighl 201bo. 75/, Darr. 3 

/ -. 

Further height by adding :1 -4 it. Whipseotions 13/6. 
Carr. 4/-- Special prie for quantities. 

WAVEMETER CLASS D 

OW L MN 

® s ö m I 

Freq. hand 1,000 
Et.. to 8,000 Ko /s. 
(158 -37.5 metres) 
n, two ranges. 1,900 
Ku /s. 4,0110 Eels. 
also 4,000 Kc /s. 
0,000 Ke /s. Supply 

D.C. input. 
Complete with twin 
crystal. As new. 
PRICE 62/6. 
P. & P. 5 / -. 

CREED TELEPRINTERS. 711 Used condition. 
)'rice term £15, Parr. 30 /, 
MOVING COD. HEADPHONES. (BRAND NEW). 
(chamois padded, complete with jack plug, 15/6. 
Post 2/ -. also available with matching moving coil 
Microphone, 19/6, post, 2/-. 
B44 ME. RI. llipolo and rod aerials 30/- per set. 
I'. & P. 5/-. Microphone with connecting plug 1518, 
P. & P. 2/ -. Battery input and phone plugs, 5/- 
each, P. & I'. 1 /6. 
All No. 19 Set parts available. 
Many other bargains! S.A.E. all enquiries. 

A. J. THOMPSON 
FILING LODGE" 

CODICOTE, HITCHIN, HERTS. 
Phone; CODICOTE 246 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS, UNMARKED, UN- 
TESTED. 40 for 10 / -, p. and p. 11 -, 
4 packets post free, Relays, thousands 
of types, special catalogue free. 
General catalogue of Mechanical and 
Electrical Gear, Tools, etc., 5.000 
items free. K. R. WHISTON (Dept. 
PRW I. New Mills, Stockport. 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in :he U.K. Line Output Transfor- 
mers, Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Daly Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes. Day and Night Telephone 
GIPsy Hill 6166, 126 Hamilton Road, 
West Norwood, S.E.27. 

GUARANTEED NEW AND TESTED TRANSISTORS 

Money returned if not satisfied 
)(A 102( NA 103: NA 104: NA 111: NA 11.2,1/9 each. 
X It 113: I n' 109, 2/44. each. 
OC 42: OC. 43: OC 44: OC 45: OC 71, 3/- each. 
Ye 101: NC 121, 4/6 each. 
GET 8, 5/6d. each. 
NA 701: NC 141, 6/3 each. 
OC 26, 8/- each. 
NA 702, 11/- each. 
NA 703, 13/8 each. 
Red, white or Green Spots, 9d. each. 
I leneral purpose diode, 6d. each. 
Rectifier Ili 3M, 3/. each: RYL 13, 6/- each. 
Send J.A.E. for fall Price Lists of transistor 

components values. etc. 

CLEVELEYS ELECTRICAL 
ENGINEERING COMPANY 

Dept. P.W., Bank Chambers, Poulton le Fylde, Lanes 

TRANSISTOR PORTABLE TRANS- 
CEIVERS. Model STR64 with 9 

transistors each unit (steel cases). 
Range 5 miles. Superhet crystal con- 
trolled on transmit and receive. Half 
price £15 pair. MAZEL RADIO 
SERVICE STATION, 124/138 London 
Road, Manchester 1, Lanes. Phone 
Ardwick 3505. 

TAPE DECKS - B.S.R. 2 track new, 
boxed £4/10/- carr paid. Tuning 
Ca pacitors, S.W. Midget 50 pf ; 
spindle, 2/3 each, 5 for 10/ -. Bulgin 
mains S.W. D.P. on off toggle, 5300, 
2/3 each, 5 for 10/ -. G. A. TAYLOR, 
80 Nasmyth St., Denton, Lancs. 

SIGNAL GENERATORS, Marconi 
TF144G, 8 to 25Mc /s, £7; also Marconi 
TF390G, 10 to 150Mc /s, £4. Buyer 
collects. HARTLEY, 11 Pollard Road, 
London, N20. 

8 F 375V Unused Tag -ended Electro- 
lytics. 11/ Pc.- ,!oz. post paid. 2 
Colebrook Aven,. èouthampton. 

V.11.5. Receivers 1'I01 (1t130í . MO to 150 
Me /s. 13 valves, tuning meter. ,cod condi- 
tion and complete with conversion instruc- 
tions. £3.10.0, carriage 15/ -. 
Whip Aerials. Substantial base and eight 
4 ft. sections to make any length up to 
24 ft., 35/ -, carriage paid. 12in. sections, 
any number fit together for 18 Set, etc., 
451. each. Post 1/- any number. 
Ceramic Insulated 3 -Gang Variables, 56 x 
56 x 351°F. 3/6, post 1 /6. 
Canadian Chamois Padded Head and 
Mike Sets for 19 and 22 Set. etc.. 10 / -, post 
2/6. Canadian Carbon Mikes with lead and 
jack. 4/6, post 1 /6. 
(G'arriage charges apply fo England and 

Wales only) 
Telephone: Worthing 9097 

lest 40/42 PORTLAND 
ROAD. WORTH /NG 
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RECEIVERS & COMPONENTS 
(continued) 

Al POST FREE BAROAINSI Guaran- teed set tested Valves. EF80 EBE. ed. each: ECL60. 2/ - EOC82, PÌ3:, PZ30, 
3/- each: PY80, {Y82, 3/3 each: PL83 
3/8; PL82, PCF80, 3/9 each. 20P1. 4/ -: 
EBF80, N37, 413 each: PL33, 4/6; 
PL81, 419; 1OP13, 6/3. S.A.E. for list 
Or enquiries. Al RADIO COM- 
PONENTS. 14 The Borough, Oanter- 
bury, Kent. 

SPEAKER REPAIRS. cones fitted ; 

Satisfaction guaranteed. L. S. 
REPAIRS. Plucaley, Ashford, Kent. 

POWER TRANSISTOR BARGAINS: 
180!2A 60W SMris, 25 . OC44'46/ 
82 Equiv., 21 -; 0A70 70. 8d.; BY100, 
4/8. S.A.E. for list. D. & W. LTD., 
220 West Road, Westcliff -on -Sea, 
Essex. 

ELECTROLYTIC% 8mF 160V 0' xx 1f- W/E 

4F/ /- 3a, WmF 60Vr 11- }. 8 1 166mF 00Vl 
T.E., 3.// 16 +16 +16 215V 1- x 2- Pronngg gg 
100+200 275V it x 4" Cl 100 +200'355 

/0eV 

1p0Ó0+ Ó00 
Clip, z 3+ 2,f9 

/;fy5/01e +5 
}0 

9g7b8V 

11/8: 
500+3003Oä000 

016 30200+400+00+16 
64 + 20 356/8 1 

60X4100 

/11' 
Germanium 

r Pont aid g All Guaranteed. 
HOLLY ELECTRONICS, Holly House, 
Ford End. Chelmsford, Essex. 

't HEATNKITS e' can now be seen in 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW7 /9, 
126 Hamilton Road, West Norwood. 
S.E.27. GIPSY Hill 6186. 

POTENTIOMETERS. 25001W, 5000 
1W. 5000 }W 2.S14W, Sk }W, 2514W, 
SOk }W, 501 }W, IOOk }W. 1001 {W, ISOkIW 
20014W, 400k1 W, SOOk }W, I Met. kW, 
I Meg. ;W, 1.5 Meg. 1,W1.5 Meg. ;W, 2.5 
Meg I W. Your selection. I5 / per dozen. 

SILVER MICA CAPACITORS. 4PF 
to 5000PF. 6,6 per doze, your selection, give 
alternatives. 

CAPACITORS. 50 mFd, SOV, 9d.; 500 
mFd. SOV. 258 ea.: 1000 mFd, 50V, 3t4 ea.; 
100,200 mFd, 275V, 754 ea.; .01 mFd, 1%, 
200V. 5,. per doz.; .02 mFd, 20%, 250V, 
3/6 per doz.; .02 mFd, 20eó, 200V, 356 per 
doz.: 0.1 mFd, 254( I50V, 356 per doz.; 
0.1 mFd, 150V, 24 per doz. Many others 
available. Send for list. 

RESISTORS. }W to 3W, I% to 10%, IV- 
per hundred, our choice. 

METAL RECTIFIERS. 400V, Max. RMS 
I SOmA, 21- each. 

TRANSFORMERS. Standard Mains Input, 
6.3V, 10 amps. output, 1216 each. 

VALVE HOLDERS. B7G Chassis mount- 
ing or PC mounting or suitable for screening 
35 per doz. Octal chassis mounting, 3f. per 
doz. 

Postage and Packing for orders under 
LI, I5 -, under L5, 21 -, above 15, free. 

TRANSUNITS LTD. 
79 HIGH STREET, 

WALTON -ON- THAMES 
Telephone: Walton -on- Thames 21361 

RECEIVERS & COMPONENTS 
(continued) 

EXCLUSIVE OFFER 
V.H.F. Receivers, 65 -100 Me /s. 

and 100 -IBS Mies. 
PYE PTC 114, 62 -100 Me /s., 12 Vo1N D.C. - 

This is an 11 
valve double 

euperhet 
receive 

r operating on 
one fixed fro- 
gamey between 
112 100 Me /s. 
crystal control- 
led, using wid- 
get valves 
throughout. 
These seta were 
made for mo- 
bile use (Police 

c ,,..r and therefore operate from a 12 volt D.O. 
supply. buppliad lu tiret class condition complete 
with the Speaker la the control box, tuning data. 
clrenit diagram and complete crystal ketonic. Ideal 
for commercial. 4 metres ammeters (70.2) ere. 
500 only, to be offered at 70 /.. poet SI -. or tuned to 
any requested frequency in the above range. Sup. 
plied with crystal, air tented and bench checked, 
46/. extra. Control but 8 /8d )not necessary), 
PTE PTO 704, 100486 31 /os., 100460 Volta A.O. 
This net using 
14 valver, feat - 
wring muting, 
noire limiter. 
.v.C, double 
uperbe; nod 

speaker output. 
Operating 
on one fixed 
frequency be. 
twerp 100 185 
Moo. crystal 
controlled, mid. --- 
got valves, pow. 
ered by 100.220 volts A.C. Case front coloured in a 
very attractive Maintop Blue. These sets are sold 
In first claw. condition with tuning data, circuit, 
full crystal formula. Few only at 150 /., caer. 10 :., 
or tuned to any requested frequency in the above 
range, et ppliel with crystal. air tested and bench 
checked, 45 /..,,°n. 

J. T. SUPPLY CO. 
38 MEADOW LANE, LEEDS I1 

FOR SALE 

APPROX 70 P.W.s. Ex. W.H.Y. 52 
Grove Rd., Tot., N.15. 

TV CHASSIS, 110 with v.h.f., stare 
soiled, £6 including carriage. NEW 
'9in. TUBES with small spot burns. 
£4 including carriage C.W.O. TRURO 
VALVE SUPPLY LTD., Careless St., 
Truro. Cornwall. 

MORSE MADE 
EASY 

The famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an abso:ute minimum. 

One studen:, aged 20, took only 13 
DAYS. and another. aged 71, took 
only 6 WEEKS to obtain a G.P.O 
pass certificate. If you wish to read 
Morse easily and naturally, please 
enclose Od in stamps or two inter- 
national reply coupons for full 
explanatory booklet 

Tp 030148, 
45 GREEN LANE, PURLEY. SURREY. 

FOR SALE 
(continued) 

SENSATIONAL SCOOP - ruinous 
manufacturer clearance items. 6V printed circuit, Transistorised Record 
Players. Plays all microgroove 
records. Built and working but may require slight attention. Made to sell 
at over X20 -Give away at 39/11. Also 
quality, 8V 3-speed motor aad turn- 
table 19/11, with pick -up 29/11. 31a. 
25 ohm P.M. Speakers 7/8, or 3 for 
20/.. All p. and p. paid. BARGAIN 
CORNER, 22 Birchall Road, Rushdea 
Northants. 

24 ELECTRIC POWER 
£7from 12 n11 CAR BATTERY 
s M AMERICAN DYNAMOTOR UNIT 

Ia,t12teu,s,12a'210, e ISO u22In;u. 
hllln Ile 11IIVltlIO. Ponts toots et 111 

Medal aC/K IllttlIUl leatPMat.; tie 
snlnld mslh.hln 0eltja *FUMIp. 
Seed steeled e°slsl lee tell IllsdntO 1,5111, 

W lcrlettPICe10111.1ttl, Cllrlllrtu.o 

OFFERS: 'Practical Wireless " 270, 
Practical Television " 82, " Wireless 

World " 72. Other radio books. Box 
No 59. 

NOW 
READY! A modern way 

of instrument 
case assembly using our "Dis Strip ". 
The strip has been specially made for us at 
Birmingham on qty. production, for low 
price to the public. It is made of high 
strength alloy and will enable any one to 
assemble an instrument case or cabinet 
in minutes. Full details of these products 
will be d'sec free. Please send large 
envelope self addressed. 

NN net transmitter /receiver. Chassis less 
valves, 20f. each. Post paid. 

Copper Laminate Board, single or double 
sided, 5/ per square foot panels either 
type aft. by 4ft., 33f.. 

High Stab Resistors. 5 %, Sd.; 2 %, 9d.; 
I °b, It.. Every six packed in 7- compartment 
linen finish component box. 

Speakers, 3 ohm P.M. Sin., 51 -, 6in., 61 -, 
7 x 4in., 7t -, Bin., 85, loin., 1216. 

Please send S.A.E. for full bats of other goods 
on offer. 

U.K. ONLY 

E. R. NICHOLLS 
Mail Order and Retail Shop 

46 LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT 

CHESHIRE 

YUKAW 
SELF- SP% ( 

Y I'x_nN Aerosol eprayklt contains 16 td, clue 
quality durable easy instant spray. No stove 
baking required. Available to Orey Hammer at 
14/11 at our counter or 15/11, Carr, psk4 per 
pushbutton seltepray can. 
SPECIAL OFFER: 1 can plus optional transferable 
snap-en trigger handle (value 6/-i for 18/11. 

Ort this Aie Desna, Grey. HAMMER FINISH now - 
IT'S SUPERB ... THE P00.111-BU TTON WAY! 

Please enclose cheque or 
P.O. for total amount to: 

YUKAN 
Dept. P.W.6 
307a EDGWARE IID., 
LONDON W.2 

C'losed Thurs. , tctavos°, open ail dey SOY. 
C'holee of 12 self -spray plain colours aed perca 
(Motor cat quality) also available. 
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FOR SALE 
(continued) 

CONDENSER BARGAIN! M!niature 
Paper Condensers tin. x ¡In. Ideal 
for transistor sets. .0001, .01)1. .002, 
.005. .02, .4F, also small 500,,,F and 
2.2uuF Condensers. All 7/6 per 100. 
£3 per 1,000. G. F. MILWARD, 17 

Peel Close, Drayton Bassett, Stails. 

ELECTRIC SOLDERING -IRON 

FANTASTIC 
BARGAIN OFFER 

Lightweight. l'ito1 Grip handle 
40 watt. 240/250v. A.C. Solid 
copper bit. Detachable handle 
forms cover for iron when not in 
use. With 4lit. Safety 3 -core 
flex. Indispensable for 
every home handy - ONLY 
man. A boon to model / 
makers and a necessity 9 6 for every wireless en- 
thusiast. Offered to P. &P. 
you at this new amaz- 1/- 
ing price. 

C. H. SERVICE, (Dept. P.W.3) 
Lusted Hull Lane, 'l :,1 *tirld, Kent. 

HAMMER FINISH PAINT. The 
modern finish for electronics. Can be 
brushed or sprayed. Blue or Silver. 
2l)oz. tins 3/6, post 8d; }pint 7/6, pos:. 
1/9; I pint 15/ -, post 2/9. Orders over 
30/- post free. Retailers supplied. 
Write for details. Amazing results! 
Return of post service. FINNIGAN 
SIP'ECIALITY PAINTS (PWI, Mickley 
Square, Stocksffeld, Northumberland. 

TRANSISTORS 

11- each. Red or White Spots. 

21-each. XAIOI, XAI02, XBI03, 
OA90, XA I I I, XA 112, 0C430, 
VIO /IS. 

3f- each. 0C44, 0C45, 0070, 
0071, 0081, OC81D, XAISI, 
XB104, XC101, XCIOIA, 
0C169, 0C200. 

41- each. AFI14, AFII5, AF116, 
AFI I7, OC170, OCI71, XAI03, 
XAII6, XBI02, XBI05, XCI21, 
XU6I I. 
51- each. 0C139, 0C140, 
OC204, ORP60, XA701, XA703, 
GET7, GETS, GET9, XCI4I, 
BY I00, 0A211. 

101- each. OC19, 0C22, 0C25, 
0C26, 0C28, 0C35, 25013. 

ZENNER DIODES 
4.7v. to 30v., =,w. 316, I.5w. 51 -, 
7w. 61- each. 

Plus many more. Send 6d. in 
stamps for full list and eq. chart. 

B.W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FOR SALE 
(continued) 

COMPONENTS new and used. Bargain 
prices. S.A.E. list. CUMMINGS, 6 
Holly Street, Salford 5, Lancs. 

WANTED 

WE BUY New Valves for cash, large 
or small quantities, old types or the 
latest. Send details. Quotations 
by return. WALTONS WIRELESS 
STORES, 15 Church Street. Wolver- 
hamiton. 
AMATEUR TRANSMITTER. Working 
for MCW /CW Shortwave. Write, 
CAMPBELL, 68 South Mains Road, 
Miingavie, Glasgow. Enclose S.A.E. 

WE BUY New Valves and Transistors, 
Amplifiers, Short -wave Receivers and 
Components. etc. A.D.A. MANUFAC- 
TURING CO., 116 Alfreton Road, 
Nottingham. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

URGENTLY WANTED, new modern 
Valves, Transistors. Radios. Cameras. 
Tape Recorders and Tapes. Watohes. 
Tools, any quantity. S. N. WILLETTS, 
16 New Street. West Bromwich, 
Staffs. Tel. 2392. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace. Bradford 7. 

MISCELLANEOUS 

CONVERT ANY TV SET into an 
Oscilloscope. Ins: ructions and dia- 
grams 12/6. REDMOND, 42 Dean 
Close. Portslade, Sussex. 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S.. 20 Maude Street. 
Darlington, Durham. Send 21d. stamp. 

METAL WORK 

METAL WORK. All types cabinets, 
chassis racks, etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St.. Loughborough. 

CABINETS CASES 
CHASSIS 

Anything in metal. "One- offs" a pleasure 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Mount Pleasant Street, Oldham 
Lancs. MAIN 9400 P.W. 

SERVICE SHEETS 

SERVICE SHEETS, Radio and Tele-. 
vision, 3 6 post paid. VEST AND 
EMERY, 17 Hollgarth St., Durham. 

SERVICE SHEETS, Radio, TV, 5,000 
models List 1 / -. S.A.E. inquiries. 
TELRAY, 11 Maudland Bank, Preston 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1965. Prices from 
1/. with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6.000 
models 1/6. Valves, modern and 
obsolete. Radio. TV Books. S.A.E. 
lasts. HAMILTON RADIO, Western 
Road. St. Leopards, Sussex. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT'S TELEVISION, lb Shep- 
herd's Bush Road, London, W.12. 
Phone: SHE 8441. 

S.E.S. SERVICE SHEETS for all TV, 
Radio and Tape Recorders. etc. List 
1/6 plus S.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's Road. 
Hastings, Sussex. 

SERVICE SHEETS (75.000) 4/. each. 
Callers welcome. Always open. 5 
South Street, Oakenshaw, Bradford. 

SERVICE SHEETS 
41- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Record- 
ers, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you 
require, please complete the at- 
tached coupon. 

From: 

Name: 

Address: 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
Please supply Service Sheets for the 
following: 
Make- 

Model No. Radio TV 
Make- 

Model No. Radio /TV 
Make- 

Model No. Radio /TV 
I also require list of Service Sheets 

at 116. 

(please delete items not applicable) 
1 enclose remittance of 
MAIL ORDERS ONLY Ju PW 

1 
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SITUATIONS VACANT 

RADIO AND TV Exam. and Courses 
by Britain's finest Home-study School. 
Coaching for Brit.I.R.E., City and 
Guilds, Amateur's Licence. R.T.E.B., 
P.M.O. Cert. etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

TV AND RADIO: A.M.I.E.R.E., City 
and Guilds, R.T.E.B. Cert., e:c., on 
" No pass -no fee " terms. Over 95% 
successes. For details of exams. and 
home training courses (including 
practical apparatus in all branches 
9f 

148 
V 

-page handbookctfree. B.Ì.F B.I.E.T. 
(Dept. 2420). 29 Wright's Lane, 
London, W.8. 

A.M.I.Moh.E, A.M.I.E.R.E., City and 
Guilds, Q.C.É., etc.. brings high pay 
and security " No pass -no fee " 
terms. Over 95% successes. For 
details of exams and courses in all 
branches of Engineering, Building, 
Electronics, etc., write for 148 -page 
handbook - FREE. B.I.E.T. (Dept. 
242B1, London. W.8. 

RADIO TECHNICIAN 

A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally at Cheltenham but with oppor- 
tunities for service abroad or appointment 
to other U.K. stations.) 

Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio:Electronic workshop experience. 
They must offer at least "O" level GCE 
passes in English Language, Maths. and, or 
Physics, or hold the City and Guilds Tele- 
communications Technician Intermediate 
Certificate or equivalent technical quali- 
fications. 

Pay According to age, e.g. at 19, L722; at 
25, 0929 (highest pay on entry) rising by 
four increments to 11,067. 

Prospects of promotion to grades in 
salary range L997- (1,634. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regula- 
tions apply. 

Apply: 

RECRUITMENT OFFICER (RT 37) 

Government Communication Head- 
quarters, Oakley Priors Road 

Cheltenham 

EDUCATIONAL 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1965. Grants available. Day and 
boarding students. Stamp for pros - 
pectus. WIRELESS COLLEGE, Colwyn 
Bay. 

TRAINING 
FUIT -time courses In RADAR and 
RADIO -TELEGRAPHY for prospec- 
tive marine Radio Officers. Govt. 
approved exam. centre. 
Alep courses in basic ELECTRONICS. 
RADIO TELEVISION and PRACTI- 
CAI S:RVICING. 
Apply: Director, British school of 
Telegraphy, 20 Pen) wern ltuad, 
Earls Court, London, 5.11.2. 

EDUCATIONAL 
(continued) 

THE INCORPORATED PRACTI- 
TIONERS IN RADIO AND ELEC- 
TRONICS ( I.P.R.E.) LTD. Member- 
ship Conditions booklet 1 / -, Sample 
copy of I.P.R.E. Official Journal 2/- 
pos; free. Secretary, Dept. B, 32 
Kidmore Road, Caversham, Reading, 
Berks. 

BECOME "TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam. Home-study 
Courses In Radio, TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds etc. Highly informative 120- 
page Guide - FREE. CHAMBERS 
COLLEGE (Dept. 383), 148 Holborn, 
London, E.C.1. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 

how ICS can help you in your career 
IC' DEPT. 541. PARKGATE ROAD, 

LONDON. S.W. II. 

BBC2 (625 LINE) TV AERIALS 

Mast Mounting Arrays, p element 45/ -: wide spaced high gaip, 11 element 55 / -; 14 
element 6E /6. Wall Mounting with 
Cranked Arm, 9 element 60 / -; wide spaced 
high gain. 11 element 87 /6: 14 element 
75/ -, Chimney Arrays Complete. ele- ment 72/ -; wide .paced high gain. 11 ele- ment 80 / -: 1,1 element 87/6. Loft Arrayri. 
7 element 32/8: wide spaced high gain, 11 
element, with Tilting Arm, 6E /e: 14 ele- ment 70/ -. All high gain units have special Multi -rod Reflector. Low loss en-axial came 1/P per yard. VHF tran- sistor pre -amps from 761- 

BBC ITV F.M. AERIALS 
B.B.C. (Band U. Tele- 
scopic loft 21 / -. External 
S/D 30/ -. 
I.T.V. (Band 3). 3 Ele- 
ment loft array 25 / -. 5 
element35 / -. Wall mount- 
ing. 3 element 35/ -. 5 
element 45/ -. 
Combined B.B.C. /I.T.V. 
1,oft 1,-3,41/3;1 +5, 48/6: 
Wall mounting 1 +3. 56/8: 
1 +5. b3 /9: Chimney' 1 +.,. 
3/9: 1+5. 71/3. 

VHF transistor pre -amps 
from 75/- 

F.M. (Band 2). Loft 810 12 /6. "H ", 30 / -. 
3 element, bE /8. External units available 
Co -ax cable Sd. yd Co -ax plugs. 1/5- 
Outlet boxes 4/8, Diplexer Crossover 
Boxes, 12 /6. C.W.O. or C.O.D. P. & P. 3/-. 
Send Cd. stamps for illustrated lists 

K.V.A. ELECTRONICS (Dept P.W.) 
3b Godstone Road, Kenley, Surrey 

CRO 2527 

11111111111111IIIIIIIIIIIIIIIIIflllllll 

EQUIPMENT CABINETS 

OF DISTINCTION 
- rrrrv. ;rpr 

II 

Imperial 

Illustrated in this advertisement aro 
two fine cabinets from the Lewis 
Radio Range. 
These Cabinets are just two of a 
really extensive range. 
Each one carefully made by British 
Craftsmen and soundly oonstructed 
from the best materials available- 
Fill in coupon below to obtain FREE 
catalogue showing this wonderful. 
range of cabinets. 

............ ............. n.v 'r'.'. {Sags 

Lowboy 

THE NEW LEWIS 

RADIO CATALOGUE I 

Designed to assist your choice of I 
Cabinet. 
The New Lewis Radio Cabinet Cata- I 
logue -the most comprehensive ever I 
prepared. Sent absolutely FREE! 
Please send your FREE 24 woo cabinet I 
catalogue. 

NAME 

ADDRESS 

(Dept. P665) i 
Capitals please 

020E1 radici 
1 100 Chase Side, Southgate, London 
I N.14. Tel: Palmers Green 3733/9666 I 
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10:14 WATT HI -FI AMPLIFIER KIT 
A stylish 

bed 
monaural 
u prfiier 

with an 
output of 
14 watts 
rom 2 

ELS4's in 
push -pull 
Super rep- 
roduction 
of both 
music and 
s p e e c h 
with negli- 
gible hum. 
Separate inputs for mike and gram. allow records 
and announcements to follow each other. Fully 
shrouded section wound output transformer to 
match 3 -150 speaker and independent volume 
controls and separate bass and treble controls are 
provided giving good lift and cut. Valve line -up 
2 EL84's, ECC83, E1186 and EZ80 rectifier. Simple 
instruction booklet 1/6. (Free with parts). 

£6.19.6 P. P. 
Also availablseparately. ONLY 8/6 
Also available ready built and tested complete with 
standard input sockets. £8.15.0. P. & P. sill. 

Carrying Case for above 28/8. P. & P. 7/6, 

SPECIAL HARVERSON OFFER I ! ! 

BRAND NEW HEAVY DUTY 12in. SPEAKERS. 
Response 45 c /s -13 Rc /s. lIin. voice coil. Available 
in 3 or 15 ohms. Guaranteed full 15 watts British 
rating. Heavy cast aluminium frame. These are 
current production by world famous maker and as 
they are offered well below 1(.át price we re not 

disclose permitted to LIMITED NUM- 
BER ONLY. UNREPEATABLEATI M 89/8. NP. & 
P. 5/ -. Also 25 watt Guitar Model available at 
25.5.0. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 
Typo TAI 

Peak output ln excess of 1/ watts. All standard 
British components. Built on printed circuit 
panel else ex3lm Generous nee Driver and Output 
Transformers. Output transformer tapped for 3 

ohm and 15 ohm speakers. Transistors (GETI14) 
or Si Mollard OC81D and matched pair of 0081 0/It 

9 volt operation. Everything supplied, wire 
battery clips, solder, eta Comprehensive. easy 
to follow instruction and circuit diagram 1/6. 
(Free with Kit). All parts mid separately. 
SPECIAL PRICE 451- P. & P. 3/ -. 
Alm ready built and tested, 52/6. P. & P. 3/ -. 
A pair of TA l's are ideal for stereo. 

HARVERSON'S F.M. TUNER Mk. I 

F.M. 
tuning 
head by 
famous 
maker, 

Guar- 
anteed 
non -à'tft 

Per- 
meability 
tuning. 

Pre - 
gaeacy coverage 
88 -100 Mc /s. 

Balanced diode output. Two I.F. stages and 
discriminator. Attractive m and gold 
dial (7 x 3M. glass). Self -powered using a good 
quality mains transformer and valve rectifier. 

Valves used ECC85, two EF'SO'.s and El.) 
(rectifier). Fully drilled chassis. Size of com- 
pleted tuner 8 x 6 x 51in. All parts sold separately. 
Set of parts if purchased at oie time 85.19.8. 
plus 8/6 P. & P. and ins. Circuit 

one 
and in- 

structions 116 post free. Mark II Version as above 
but complete with magic eye, front panel and 
brackets, £6.12,8. P. & P. 8/6. 
Mark Eli Version as Mark I but with output stage. 
(EC1682) and tone control. 87.7.0. P. & P. S /6. 
Handsome Metal Cabinets. Choice of Black or 
Green. To dt Mark I, 25/ -. P. & P. 3 / -. To fit 
Mark I1, 17/8. P. & P. 3/ -. 

SPECIAL PURCHASE TURRET TUNERS 
By famous maker. Brand new and unused. Complete 
with PCC84 and PCFSO valves, 34 -38 Me /s I.F. 
Biscuite for Channels 1 to 5 and s and 9. Circuit 
diagram supplied. ONLY 25 /- each. P. & F. 3/8. 

GOELER F.M. TUNER HEAD 
88-100 Mc /s 10.7 Mc /s. L.F. 15/ -, plus 2l- P. & P. 
(E0085 valve 8/8 extra). 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New In Maker's Original Packing 

SINGLE PLAYERS 
GARRARD SRP10 £5.9.11. Cart. 5/6. 
B.S.R. 007 with unit mounted puck -up arm. 

£4.18.8. Carr. 5/6. 
AUTO CHANGERS 

LATEST B.S.R. UA25 Super slim mono. 88.2.8 
B.S.R. UA15 £8.19.8; B.S.N. UM8..88.19.8 
LIT EST GARRARD AT5 £8.8.0 
htaudanl GARRARD Autosliw £8.10.0 
GARRARD ATO ....210.10.0. Carr. 0/6 on each. 
.411 the above units a complete with tic, mnorm 

head and sapphire styrlii nr can be supplied with 
ompatilde stereo head for 12,0 extra. 

SPECIAL OFFER! 
Limited number of 

E.M.I. 4 -SPEED SINGLE 
RECORD PLAYER DECKS 

with unit mounted pick -up. Incorporating 
the following special features: Heavy x ¡in. 
metal turntable. Low flutter performance 

shaded pole motor for 200 /250V. A.C. with 
50V tap. Latest ultra lightweight pick -up 
(5 grammes tracking weight). High output 
mono ceramic cartridge. Autostop. Overall 
motorplate size, 1.3 x 10 x 2!in. below and 
tin. above. 

UNREPEATABLE OFFER AT 89'6` 
l;mr. 5/a 

THE NEW HARVERSON 
CONSTRUCTOR 
A really u llent 
all purpose A.C. 
mains 00 /240v. 
AMPLIFIER KIT 
TYPE HSL 'FOUR' 
3 VALVE, 4 WATT 
USING ECC83 
EL84, EZ80 

z'1 
Special features fn- 

O n ® O o 

with electrostatic screen. Separamte Bass, Treble 
and Volume controls, giving fully variable boost 
and out with minimum insertion loss. Heavy 
negative feedback loop over 2 stages ensure high 
output at excellent quality with very low distor- 
I ion factor. Suitable for use with guitar, micro- 
phone or record player. Provision for remote 
mounting of controls or direct on chassis. All 
I his builds onto a chassis size only 7 Aim wide x 4in. 
deep. Overall height 41in. All components and 
valves are brand new. Very clear and concise 
instructions enable even the inexperienced ama- 
teur to construct with 100% success. e Supplied 
complete with valves, output transformer (3 ohms 
only), screened lead, wire, nuts, bolts, .solder etc. 
(No extras to buy)- 79 j P. & P. 

PRICE 0/- 
Comprehensive circuit diagram, practical layout 
and parts list 2/6. (Free with Kits). 

KIT FOR THE HOME 

HARVERSON AMPLIFIER 
BARGAI N 

Special offer of Manufacturers' Surplus 
2 VALVE GRAM AMPLIFIERS 

Valves U5'.í5 hievtilico and UCL52 Triode /Pentode 
giving 3) watts output. Overall chassis size (ins. 
valves) 5 n. high x wide x 2in. deep. Each 
ampliter new and tested and supplied complete with 
valves, 3 ohm output transformer and knobs for 
tone and volume u I troc. 

ONLY u 
nn )7/6 P. & P. 4/- 

Can be used with 80 v. motor tap or 1.5k. mains 
dropper 2 /6 extra if required. Owing to the limited 

onumber available and the extremely high value the r,' ere semons voter intro were rorresnonelenre. 

NEW CARTR!DGE BARGAINS 
ACOS 71 -5 .iuelc hided cnaal cartridge foe Stereo 
and L.P. re orris. complete with diamond stylus 
and universal mounting bracket. List price £2.6.4. 
Our psi a 18/8. ml'. & P. 1 /, 
ROSETTE STEREO 105 CARTRIDGE. stereo/LP/ 
70. Complete with two sapphires. Original list 
price 87/9. 
GARRARD 

OUR 
PRICE 

24) -. P. & P. 1/ -. 
complete. List price 24/11. 

OUR PRICE 12/6. .c P. 11 -. 

STEREO AMPLIFIERS 
Incorporating 2 El'I.S2's and 1 EZOO heavy duty 
double -wound mains ns transformer. Output 4 watts 
per channel. . Full toue and volume controls. 
Absolutely complete. 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier. Size 

w. x 2lin. d. x 5tia .h, Thisamuplifier (which is 
used in a 29 gn. record player) employs heavy duty 
double wound mains transformer, ECC83, 
ESSO valves. Separate bass, treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready builtaml tested 

PRICE 69'6 P. & P. 4/9. IN 
ALSO AVAILABLE. Mounted on board with 
output transformer and vin. speaker, ready to 
III. into cabinet below. l'R ICE 99/6. P. & l'. 5/1). 

QUALITY PORTABLE R/PLAYER CABINET 
Uncut motor board. WViil take above amplifier and 
11.9.11. or GA It RA 1t11 Autochanger or single 
Record Player l'nit. Size 1S x 14 x S1in. 

PRICE E3.9.6. Carr. 7'6. 

LATEST MODEL B.S.R. TU /I2 
4 -SPEED PLAYER 
AND PICK-UP -UP 
ONLY 69 C73. 

V VV 5/a 
. 

71n. Metal turntable 
Low gutter perform- 
ance. 200/250 v. 
shaded pole motor 
with 90 v. tap for 
valve heaters. High 
gain crystal pick- 

up w i 1i, turnover 
1.1t17á' head complete with sapphire styli. 

BARGAIN PRICE 

SUPER DE LUXE version of above incorporating 
ECL86 valves, separate bass and treble controls 
and full negative feed back. 8 gus. P. & P. 6 /6. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first -class 2 waveband transistor superhet, 
Printed circuit panel (size 8) x °pin.)- 3 pre - 

aligned I.F'. transformers, High -gain Ferrite Rod 
Aerial. All First -grade transistors. Car aerial 
winding. Push -pull output. All parts supplied 
with simple instructions. All parts sold separately. 
Set of parts if purchased at one time. ONLY £4.5.0.1 
P. & P. 2/6. Circuit diagram 2/- (free with set u 
parts). 

35 OHM SPEAKERS 
Suitable for use with above. Mu. Goodmans. Ideal 
replacement for most pocket portables, 8/8, 3pfn- 
12/8; 5in., 17/8;7 x 410., 21 / -. P. &P. 2/- per speaker - 

Portable CABINET 
Size approx. 91 x 0¡ x :i)in. Suitable for above 
using :lijo. speaker, 25/ , l'. o P. 2 /li. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 I.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and car aerial coupling). 82/8 complete, post 2/ -. 
0 transistor printed circuit board to match, 8/6. 
Post I / -. Circuit diagram 116 extra. 

SPECIAL BRAND NEW 
TRANSISTOR BARGAINS 

GET 15 (Matched Pain 15/ -; V15 /l0p. 10 / -: 
0071 5/ -; 01276 8 / -; ÁF117 7/8; ORP12 10/8. 
Set of Mallard 6 transistors, ÚC44, 2 -OC45, 
OC811) matched pair, OCSl, 25/ -. 

EDISWAN MAZDA 
PX A101 8/8; XA103 818. 
B.F.I. Pack: l- PYA102 Mixer; 2- PXA101 
I.F. Amp. (Equiv. OC44 and OC45) 10/6 
R.1 +. ! Pack: 2- PX4101 I.E. 1- PXA10'' Oso,; 

1 -lN 4102 Mixer 12/8 
L.F'.ti Pack: Consisting of PE B113 Dryer, Matched 
pair P \171, mounted complete wi' heat sinks 
( Equiv. (WSW Us and 0081) 12/8 
ALI, TRANSISTORS POST FREE. 

HARVERSON SURPLUS CO. LTD 
170 HIGH ST., MERTON, S.W.19 

Open all day Saturday Early closing Wed. I p.m. 
A few minutes from South Wimbledon Tube Station (Please write clear) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSE. 
ORDERS CHARGED EXTRA. 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

CHErrywood 391 

SEE 
RIGHT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hi -Fl 
reproduction of 
recorde A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chassie nice 71in. 
w. z 41n. d. x 411n. h. 
Incorporates ECC83, 
EL84, EZ89 valves. 
heavy duty double - 

wound manu transformer and output transformer 
matched for S ohm speaker, separate Bass, Treble 
and volume control.. Negative feedback line, 
Output 44 watts. Front panel can be detached 
and leads extended for remote mounting of con- 
trols. The BÁ34 has been specially designed for us 
and our quantity order enables in to offer them 
complete with knobs. valves, P. & P. 
etc. wired and tested for only U/- 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

bin., 18 8; Elfin.. 15/ -; Bin., 21 / -; 10in., 26 / -; 
lain., 57/8: (lain. 16 ohm, gel -), loin. x eio., 28/ -. 
Latest type E.M.I. 14 x Sim with high dux 
ceramic magnet, 11,000 gauss. Alaminlum centre 
cote. 10 watts, 50 c/a to 10 Ko /s., 42 / -; 15 ohm 
46/ P. d P. gin. 2/-; Aland 81n. 2/6; 10 and 121n. 
3/6 per speaker. 

TAPE DECKS 
COLLARD STUDIO DECK. 3 motors, speeds, 
push button control. Up to 71n. spools, 810.10.0. 
P. & P. 7/6. 
B.RR. MONARDECK, Single speed, 31ín. per 
see., simple control mes 55 in. spools, 28.15.0 plue 
7/6 caer. and ins. Tapes extra ou both. 

BARGAIN OFFER CORNER 
PRECISION 8 MINUTE DELAY ACTION SWITCH. 
Clockwork actuated. Made by Smiths. Separate 
witching actions at Intervals up to 6 mine. 

Each switch action designed for current loading 
up to 16 amps at 250 volts. Suitable for photo- 
graphic timer, sequence switching operations, etc., 
etc. Brand new and unwed units offered at a 
fraction of their true value. 01JR PRICE ONLY 
10/- each. P. a P.1 /5 (5 or more post tree). Special 
quotations for quantity. 
MAINS OPERATED WATER COCK. A solenoid 
actuated Sow control valve. 200/260v. 60 c /s. 
A.C. operation. Operating solenoid is isolated by 
robber diaphragm from valve mechanism which 
is contained In heavy cast braes base. 41n. O.D. 
plain tube outlet, fan. Inlet bore fitted with Alter. 
As used in automatic washing machine. and Ideal 
for any application where remote Sow control of 
fluids Is required. Brand New. Approx. sire 
3} z 14 z &fin. high. 12/8 each. P. A P. IN 12 or 
more poet free). 
bEAVY DUTY NON INDUCTIVE D/P MICRO 
SWITCH. Conservatively rated 10 amps at 550v. 
Standard one -hole fixing. Body size 11 x 1 x lice. 
deep, Inc. terminal. 3/- each. P. & P. 1/- (6 or 
mote post free). 
KOLA uELE5TION. Approx. C x 'In. 8 ohm 
Biddle register speaker, 10/6. P. & P. 3/ -. 
VYNAIR ANL REZINE SPEAKER AND CABI- 
NET FABRICS. Approx. 6410. wide. Usually 
361- yard. OUR PRICE 18/6 per yard length. 
P. & P. 2/6 (min. one yd.) S.A.E. for samples. 
ACOS CRYSTAL MIKES. High Imp. For dealt 
or hand use. High sensitivity, 15/8, P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. Listed at 45/ -. 
Our price 18/8, P. & P. 1 r6. 
T.0.0. SUPPRESSOR CONDENSERS. 250v. A.C. 
005 + .005 o .1. In tubular can 111n. long z 
(In. din. 2 for 8/-. Poet Free. 
TRANSISTOR DRIVER and 0/P TRANSFORM- 
ERS. (Tapped 7 ohms and 15 ohms output). 
Plus 4 suitable Transistors giving approx. 1 watt 
output, 251 -. P. & P. 3/6. 
CONDENSERS. 6.000 mrd. 12v. wkg, Blae 
3 x lin. din. 5/. each. P. & P. 6d. each. 
2-GANG .0005 TUNING CONDENSERS. 211n. b. z 
211n. d. x 1110. w. with built -in trimmer. 4/6. 
P. & P. 2/, 
MATCHED PAIR OF 24 -WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stack else 14 x 15 z fin. Output trans. tapped for 
3 and 16 ohrq output. 10/- pair. P. & P. 
BRAND NEW PLESSEY 12v. 4 pin non-sync. 
vibrators. Type 12 1.46D. ONLY 5/6. P. & P. 
1/B each. 
TWIN TELESCOPIC AERIAL. Comprising two 
lt- section heavily chromed rods. Closed 121n. each 
eutendmz to 32in. each. Completely adjustable 
from remits. to horizontal. Supplied complete 
with universal mounting bracket, coax lead and 
plu Suitable for RM, or T.V. 18/6. P. & P. 21-. 
1 -WAY NON -TANGLE TELEPHONE CABLE. 
latest spring back coil type, emends 121.. to 5f t. 
Complete with rubber bushes. 4/8 each. P. & P.1 /6 

Harverson Surplus Co. Ltd. 
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FAMOUS FOR THIRTY YEARS tor 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

N.A.C. were the original suppliers of Short- 
Wave Receiver Kits for the amatelo con- 
structor. Over 10,000 satisfied customers - 
ineWding Technical Colleges, Hospitals, 
Public Schools, R.A.P., Army, Hams, etc. 

IMPROVED 1965 RANGE 
1 -Valve model "C% ", complete kit, Price 14/6 
Customers say: 'Definitely the hest one- 
valve S.W. kit available at env price. Tile 
kit contains all genuine Short -Wave com- 
ponents, a drilled elm /We, accessories and full 
Instructions. Ready to assemble and, of 
course, as all our products fully guaranteed. 
FULL RANGE of other kits still available 
including the famous model 'K', price 77/-. 
Before ordering call and Inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dent. T,B,) , 44 Old Bond St., London W.1 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1BS, 1B5 1T4, 384, 3V4, DAh'91, DF91, DK91, 
DL92, D):.94, SET OF 4, 14/, 
DAF96, DF96, DK96, DL96, SET OF 4, 23/6. 
1175 413 EBC41 6/3 PCL84 "/9 
155 3/3 EBF80 5/9 PL38 8/6 
1T4 2/3 EBF89 5/11 PL81 6/9 
354 4/3 ECC81 3/6 PL82 5/- 
3V4 5/- ECC82 4/8 PL83 5/11 
,K7G 1/3 ECC83 5/3 PL84 6/3 

8K8G. 3/3 ECC84 6/3 PY32 8/I 
66170 4/3 FCC85 6/- PY33 81C 
68L7GT 4/8 ECF80 7/6 PY80 4/C 
6V6G 3/6 ECF82 7/- PY81 5/3 
12KSGT 8/6 ECH35 5/9 PY82 4/11 
20P4 13/3 ECH42 7/9 PY83 5/6 
20P5 11/8 ECH81 8/3 PY800 5/11 
30FL1 9/6 ECL80 5/11 1225 8/- 
30L15 10/3 ECL82 7/6 1726 8/6 
30PL13 10/6 ECL86 8/- 73191 9/G 
35L6GT 6/- EF39 3/6 U301 11/- 
65A2 5/9 EF41 5/9 U801 15/- 
CL33 8/8 EF80 7/3 UABC80 5/- 
DAC32 7/8 EF65 4/6 UAF42 6/11 
DAF91 3/3 EF86 7/3 UBC41 6/- 
DAF98 5/11 EF89 4/3 UBF80 5/6 

DF91 
7/6 EL41 7/- 

LCC84 
6/6 

DF96 5/11 EY51 5/6 UCC85 6/- 
DR32 7/6 FY86 5/6 UCF80 8/3 
DK91 4/3 EZ40 8/6 UCH42 8/9 
DK92 8/- EZ80 3/9 UCH81 6/9 
DK96 6/3 EZ81 4/3 UCL82 /3 
DL33 6/9 KT41 6/6 UCL83 8/9 
DL35 5/- PCC84 5/6 UF41 8/3 
DL92 4/3 PCC89 8/8 UF89 5/9 
DL94 5/- PCF80 8/9 UL41 7/- 
DL96 5/11 PCF82 8/- UL84 5/9 
DY88 8/8 PÇF805 9/- UY41 3/11 

^ UY85 4/11 
X79 YO/8 EABC80 5/9 PCL83 8/11 

Postage on 1 valve 9d. extra. On 2 valves or 
more, postage 6d. per valve extra. Any 
parcel insured against damage In transit 

6d. extra. 
Office address. no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.I6. 

AMPLIFIERS AND SPEAKERS 
NORTHCOURT "FIVE" AMPLIFIER 

Suitable for gui- 
tars, grams and 
radios. The 5 
watt output am- 
plifier incorpor- 
ates separate 
volume, treble 
and bass controls. 

Two jack 
socket inputs 
are fitted. Twin 
speakers give 
exceptionally 
realistic repro- 

duction and are built into an attractive 
cabinet. Size: Length II lin. Height I lain. 
Depth 5 +in. Finished in mottle grey with the 
front covered in VYNAIR. Mains Voltage 
200/250. SO K / /c. Ideal for home use with 
any guitar. Retail (9.17,6. 

EXTENSION SPEAKER 
Suitable for radio I 

and Record Play - ' 
ers. Size: Length 
loin. Height lin. 
Depth Sin. Fitted 
in wood cabinet. 
Attractively fin- 
ished in mottled 
grey with speak- 
er front covered 
in VYNAIR. .._ 
Price 2919 Retail. 
A: above fitted with volume control. 
3519 Retail. 

TWIN EXTENSION SPEAKER 
Suitable for all radio and record players 
(incorporating two speakers 6 x 4in.`). Size: 
Length 12in. Height fin. Depth 5 #in. 
Fitted in wood cabinet. Attractively finished 
in mottled grey with speaker front covered 
in VYNAIR. Price 39,6 Retail. 
As above fitted with volume control, 4316 
Retail. 

FULLY SHROUDED UPRIGHT 
TRANSFORMERS 
350.0.350 IOOmA 6.3v. 4A C.T. 0-Se. at 3 
amp. 2916 Retail. 
300-0-300 100mA 6.3v. 4A C.T. 0óv. at 3 
amp. 2916 Retail. 
250-0-250 IOOmA 6.3v. 4A C.T. 0-5v. at 3 
amp. 2916 Retail. 

All products guaranteed 12 months. Trade 
supplied For name of nearest stockist and 
luli accessory brochure, write to: 

NORTHCOURT (Electrical Bid.) 

LIMITED 
Transformer and Coll Manufacturers 
Dept. P.W. SOUTH PARK MILLS' 

PUDSEY. Yorks. 

HIGH STABILITY RESISTORS 
1% IW, 2/- each. Full standard range 100 
to 10 M 0 plus many special values required 
for multlmeters etc. 
PRECISION WIREWOUND RESISTORS 
1 Watt. 1 0 to 5K 1% 3/ -; to 20 K 4/3. 4° add 
3d. Your value wound to order. 

WVHEATSTONE BRIDGE KIT 
Set of 18 precision wlrewound 4% resistors 
and 18 switches to make accurate bridge l'or 
measurement of resistance from 1 011m to 
1.11 M 0. The variable arm Is from 0 to 11,100 
ohm.. in 10 ohm -teps, multiplying and 
dividing ratios xl, x10, and x100. (Unknown 
can be read to three figures and 1% accuracy) 
With circuit and Instructions 87/6 post free. 
THREE DECADE RESISTANCE KYT 
The variable arm from the above kit, 12 x 4 6 
resistors and 12 switches, with clrcult, 45/6 
post free. 
Multlmeters. Leaflet on request. EP1OK, 
10.000 o.p.v. 67/8, post 2/ -; EP3OK, 30,000 
o.p.v. 101/ -. post 3/ -; EP5OK, 50.000 o.p.v. 
141/ -. Pont 3/ -. 
Ayr) lltultlminor Mk. 4 model, 29.10A post 
free. 

PLANET INSTRUMENT CO. 
25(w) DOMINION :11'ENUE, LEEDS 7 
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SENSATIONAL HALF. PRICE OFFER 
THE FAMOUS. 

`Continental' 
RADIOGRAM 

Magnificent Stereophonic Radiogram 
Chassis complete with two 10in. elliptical loudspeakers. 

Plus a Mono Stereophonic 4 -speed automatic record changer 

Easily fitted 
No soldering or technical 
knowledge necessary 

Fits almost any cabinet with 
minimum trouble 
Built -in ferrite rod aerial 
Piano key switching 

Only £29 -19 -6 
Luxembourg and Caroline 
received at full strength 
Listen to U.S.A., Russia, Africa 
Canada and even Australia 

Unique Lewis Radio 365 day 
guarantee, even on all the valves 

e All British make 

SPECIAL terms available of E3 deposit followed by 18 monthly pay- 
ments of EI.14.6 (Total H.P. payments £34.1.0) post and packing I5 /- 
extra. 

INDIVIDUAL CABINETS SUPPLIED ON REQUEST 
To avoid disappointment send cheque or P.O. for E3.15.0 immediately. ® radio LEWIS RADIO (P.W.65) 100 Chase Side, South- 

gate, London, N.14. Telephone: PAL 3733/9666 

RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188 
Trade enquiries invited. The oldest component specialists in the trade. Est. 35 yrs. 

LOU DSPEAKER BARGAI NS STILL AVAILABLE 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers 
enable us to offer these units at THE LOWEST PR ICES EVER! Don't miss this 
golden opportunity to obtain a first -grade permanent -magnet LOUDSPEAKER 
off the production line at LESS THAN THE MANUFACTURER'S COST! Read i 
carefully the prepared list below and choose Just the right speaker for the job- 
CO MPARE THE PRICES ANYWHERE! SELLING FAST -STOCKS CHANGING 
RAPIDLY. 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
Diameter Gauss 

in in 
inches lines 

loped. 
fn 

ohms Price 

Diameter Gasses hyped. Diameter Gauss loaned. 
in in in in 

inches lines ohms Price inches lines 
an 

ohms Price 
2 
2} 
2} 
2} 
3 
3 
3 
3 
3 
3} 
3f 

RUipfica! 
Size 

5 x 3 
5 x 3 
5 x 3. 
5 x 3 
5 x 3 

8 x 4 

7000 
7000 
7000 
7000 
8500 
6000 
7000 
7000 
6500 
6000 
7000 

Gauss 
in 

lines 
6000 
9000 
7000 
9000 
9500 
6000 

80 
35 
50 
80 

3 
5 
5 

35 
80 
15 

:3 

Draped. 
in 

ohms 
3 

35 
3 

3 

3 

3 

8/- 
8/6 
8/8 
8/- 

10/- 
8/8 
9/- 
9/- 
9/6 

10/- 
9/8 

Price 
7/8 

12 /- 
8/- 
8/8 
9/- 
8/8 

31 
3/ 
31 
31 
4 
4 
4 
4 
4 
4 
4 

ElliPtfral 
Size 

6 x 4 

0 x 4 

6 x 4 
6 x 4 

7 x 38 
7 x 39 

9500 
9500 
7000 
9500 
7000 
6000 
7000 
7500 
9000 
9500 
9500 
Gauss 

in 
7inea 
7000 
8500 
9500 
9500 
7000 
9500 

3 
8 

35 
50 
25 
35 
:f5 

50 
35 
15 

Imped, 
in 

ohms 
3 

3 

3 

36 
3 

3 

10/8 
10/8 

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

11/8 
11/8 
12/- 

Price 
9/- 
9/8 

101- 
18/- 
9/8 

10 /8 

4 
5 
5 
5 

5 
5 
5 

5 
5 
6} 
8 

Elliptical 
Size 

7 x 4 
7 x 4 
8 x 21 
A x 21 
8 x 2f 
8 x 5 
8 X 5 

9500 
6000 
7000 
7500 
850(1 
951/0 
9509 
8500 
9500 
6000 
6000 
Gauss 

in 
lines 
9500 
9500 
6000 
7000 
9500 
8500 
8500 

25 11/8 
:3 8 / -s 

8/8 
3 9/- 
:3 9/8 
3 10 /8 

15 12/0 I 
25 10 /8 
35 11 /8 i 

3 11/- 
15 18/6 , 

Imped. 
in 

ohms Price 
3 11/- 

30 12/8 I 
3 8/8 

0/- 1 

S 11/- 
15 15 /6 1 

ALLOW 2/- each Speaker for postage and packing and handling charge and please specify the exact 
requirements -the newest available will be sent 

SELECTED BARGAINS 
Beautifully geared AM /FM 2 gang Condensers. 4/6: AM /FM IFT'S 465 kc /s and 10.7 Mcls i 
4/6 pair; Magnavox Crystal Tape Recorder Mikes, 12/8: 3 watt Stereo Amplifiers, 
complete, ready to switch on, 79/6; Sentercell rectifiers R312D- D3- 2-1 -Y, 2/6 each. e 

DIODES -0A79. OÁ90, CG46H, GDIO, 2/- each. 
TRANSISTORS: 0C45 4/6, PXA101, 3/9, AF115, 4/6. Sub. min. Germanium diode 1/3, 
Ml diode 6d. each. Silicone diodes, 200 p.l.v. 200 mA. 1/- each, 400 p.i.v., 330mA, 2/6 each 
please send STAMPED and ADDRESSED envelope with any enquiry. We regret no 
Catalogue -our stocks move too quickly! Kindly make provision for additional postage 
and package charge to avoid delay. Terms: Cash With Order or C.O.D. on Orders 
oser 10 / -. 

June, 1965 

TEST METERS 

raw V* 

20,000 O.P.V. MODEL TP 53. Reads voltage up t" 
1,000 D.C. a 2)1,000 ohms per volt and A.O. at 
10,000 O.F.V ; D.C. Civrent to 500mA; Resistance 
to 10 Diego.; Capacitance to 0.1p,8'; Decibels irons 
-20 to +36. Size 31iu. x i }in. x Olin., 25,19.8. 

2.000 O.P.Y. MODEL TP 10. heads A.O. and D.C. 
Volts up to 1,000: D.C. Current to 500mA; 
Resistance to 1 Meg; Capacitance to 10F: 
Decibels from -20 to +36: Output jack for 
Audio Measurements. Size 33 x 5 x liía., 
£3.19.9. 

30.000 OHMS PER VOLT MODEL 500. Reads 
voltages up to 1,000 D.U. at 30,000 ohms per volt 
and A.l'". at 15,000 O.F.V.; D.C. current to 12 
amps. Resistance to 60 Megs.: Decibels hum -20 
to +56; Incorporates internal buzzer for audible 
warning of direct shorts and blocking condenser 
for A.F. output measurements. Size 3146 x 6.4e 
x 2111., 28.19.6. 

TRANSISTORISED TEST EQUIPMENT. Fully 
guaranteed, brand new. By NOMBREX: 150 
Ke /s. -350 Mc/s. Signal Generator, 69.10.0. 
Resistance- Capacitance Bridge, £8.6.0. 1-15 volts 
D.C. Power supply, £8.10.0. Audio Generator 
101100,000 c/s., 218.15.0. Inductance Bridge, 
218.0.0. 
By T.M.K. INSULATION TESTER. Measures up 
to 500 mesohms at 3 testing voltages, 100, 250 and 
500. Supplied with leather case and leads, 817.10.0. 
Illustrated details ou any of the above sent oa 
request. 

LINEAR AMPLIFIERS. LOSO , 4 watts, size 81 x 
43 x 21in. high, £5.5,0. L45A 5 watts, size 
7 x 7 x Gin. high, £5.19,8. Protective cover, 12/9. 
L5/55 5 watts stereophonic, also 103 x 8 x 6ín., 
212.12.0, cover with carrying handles 25/ -- 
"Diatonic" 10 watts 111 -Fi Ultra Linear. Push -Pun 
size 9 x 7 x 60ín. high, £12.12,0. Cover with 
carrying handles, 19/6. L1 /10 10 watts HI-F1 
Ultra Linear size 9 x 7 x lin. high, 218.18.0. 
(Sever with carrying handles, 19/8. "Conchord" 
30 watts Hi -Fi Ultra Linear .size 12} x 9 x 7 

high, £10.18.0. Diver with carrying handles. 25/ -. 
L50 30 watts Hi -ó') Ultra Linear, size 14 x 10 o 
Sin. high, £23,2.0, Cover wan carrying handles. 
32/8. All amplifiers for normal A.C. mains, and 

a stock. Details on request. 

"Tripletoae" Convertible Amplifier. Size 10 x 
3 x 41in. high. 4 watts output matched for 2 -3 
ohms, OR 2 amplifiers can be coupled together for 
STEREO, 28.168 each. 
"Tripletoae" F.M. Tuner, size 11 x 6 x Sin. high. 
Coverage 86 -l04 Me ¡s. £13.19.8 (unpowered), or 
£15.14.8 (self powered). Details on request. 

MICROPHONES. Crystal Types. Guitar 12 /6. 
Desk, with built -in stand 15/ -" Aces 99/1 Stick. 
and Table Stand 32/8. Super Stick, with heavy 
Desk Stand 49/8. Moving Coil Types.. Stick, with 
heavy Desk Stand 59/8. "slimliue" Stick, 50K 
in tpedasse, with switch 75/-. Omni-directional 
chrome plated die -cast frame, 50K, with switch 

99/8. 

ADJUSTABLE MIKE STANDS, with heavy bases 
and plated steins. 'ruble type 29/8, floor type 55/- 

HARRIS ELECTRONICS 

(London) LTD. 

138 GRAY'S INN ROAD, 

LONDON, W.C.1 
Telephone: TERntiuue 7937 

Please include carriage cost on ALL genes. 

Trading hours 9 a.m. - 6 p.m. Monday - Friday. 
Closed Saturday. We are 2 mina. from High Holborn 
(Chancery Lane Station) and 5 mina. by bus from 
King's Cross. 
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VERO B OARD 
The perforated Copper Board for 

Modern Circuitry 
15 x .15 pitch 

2.5 x 3.75 .. 3/- 3.75 x 3.75 2/8 
2.5 x 5 .. 3/9 Spot face cutter 9/- 
3.75 x 5 .. 51- 
Special Veropins, Pkts. 200 14/- 

P. & P. on all items 1/- 

TRANSISTORISED 
MORSE OSCILLATOR 

Fitted 211n. Moving Coil Speaker. Uses type PP3 or equiv. Pv. battery. Complete with latest design Morse Key, 22/6. plus 
1/6 P. Si P. 
TRANSISTORS --est Grade only, no seconds, no rejects, no surplus. 
0C28 
0C29- 
0041 
0C44 
0C45' 
PC71 

X22' 
0073 
0075 
0076 

171- 
18/- 7l 
8/8 
5/- 
5/ 
7/- 
6/- 
77/. 
6/- 

0077 
0p081' 
0083' 
0C139 
0C140 
00171 
00200 
0C201 
0C203 
GET104 

9/- 
8/- 
6l 

112 /- 
18/ 
10/6 
10/8 
21 /- 
14/- 
8/- 

OET105 10 /- 
0ET57312 /6 
7.N706A 17/6 
214458 20/- 
52345 7/6 
ACltr; 14/6 
AF114 11/- 
AF .115 10 /6 
AF I18 10 /- 
AF'117 9/6 

Available in matched pairs 
SIEMENS SEALED il /S RELAYS 

H91,IA, 2,2 ohm +2.2 ohm. new .. . 12/6 
11699. 50 ohm 'e 50 ohm, new .. .. 12/0 
1196C. 146 ohm + 145 ohm. new .. .. 12/6 
H96P. 500 ohm +500 ohm. new .. .. 19/6 

M 1196E. 1700 ohm 1700 ohm, ex- equip... 18 /d 

BUILT) AN EFFICIENT STROBE; UNIT 
FOR ONLY 37/6. 

This wonderful device enables you to 
"freeze" motion and examine moving 
parts as stationary. We supply a simple circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds, from 1 
flash ln several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/8 plus 3/- P. & P. 
NSP2 ('V2296 STROBOT'RON FLASH - 
TUBE made by Ferranti brand new, I.0. 
base. Price 15/ -. P. & P. 1 / -. 
NEW AMP FULL RANGE 
Variable Voltage Transformer 

input 230v. A.C., Output con- 
tinuously variable from 0- 
260v. at I amp. Open type as 
illustrated. £3.3.0.. inc. post. 
1 amp type fully shrouded 
£4.10.0. Also available, 2.5. 
4. 5, 8, 10, 12, 20. 37.5 and 50 

£2.3s.Od.! amp. Write for details. 
LIGHT SENSITIVE SWITCH 

Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell. Relay 
Transistor and Circuit, etc., price 25/- plus 2 e P. & P. ORP .12 including circuit. 10/8 each. plus 1/- P. & P. 

D.C. AMMETERS 
0 -20 amp. D.C. M -Coil 2in. round . 12/6 
0-5 amp. D.C. M.I. 21in. round . .. 11 /6 
0 -500 Microamp, sub -min. Iain. dia. 

Scaled 0-1 milliamp. .. .. 21/- 
Postage extra 

SER:VJCETRADING CO 

as your OWN TRANQICTOR 6ADM with a 

Dewtron Wave Trap 
eat. App. for * Boosts distant and "Pirate" stations. * Reduces "fading. * Cie i ear with 

- 

no r portable und you need n anrlall * Absolutely no 0onneetiona t._i sertbing: 
not place special lead neat radio. * Woks 

with any transistor portable. with or without 
aerial .oeket. 
l se, caundard -type tra.,al,rnr Antier" i PP3) 
rhirh teats for a,onth,, l'at..ptetelb tell -contained 

attrurtirr redipre5 plastic case with gold 
Pria 9 %8 omelets with battery. P. d P. _!- 
extra. 

Money-hack guarantor 

Obtainable ('.W .O. from:- D.F.W. Ltd 
Dept. "PW" Ringwood Road. Ferndown, Done` 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1965 

New Ealluon 401 -. Po stage :.G. 
Transistor Substitution Handbook 
American, Jap. etc. 12/8. P. & P. 1/ -. Troubleshooting Blth the Oscilloscope 
by Middleton. 20 / -. P. & P. 1 / -. A.B.('.'s of Ill -FI and Stereo by Fantel. 
18/ -. P. & P 1 /-. Transistor Transmitters for the Amateur 
by Stoner, 21/ -. P. & P. 1 / -. 
Solar Cell and Photocell Experimenters' 
Guide by Haberman- 24/ -. P. & P. 1 / -. 
Amateur Radio Call Book 1946 by R.S.G.B. 
8/ -. P. & P. ed. 
(Guide to Broadcasting Stations, new ed. 
by Wireless World. 6 /. P. & P. 6d. 
Mullard Reference Manual of 'Transistor 
( ireuits, 12/8. P. & P. 1/ -. 

UNIVERSAL BOOK CO. 
11 Utile Newport Street, London, W.C.2 

(adjoining Lisle Street) 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- tical and experimental uses. 
12 volt 36 watt AC /DC SBC 6/6, P. & P. 1/-. 
12 volt LO watt AC /DC SBC 8/8, P. & P. 11-. 
'1 ransformer to suit the above: Input 280 
240 A.C. Output 12 Volt A.C. 36 watt. 18/8. 
P. & P. 2/6. Input 200 -240 A.C. Output 12 volt 
A.C. 60 watt, 22/6, P. & P. 3/6 
Set of four colours FLUORESCENT Paint. 
Orange, Yellow, Green and Red, in ;oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs. 9/6, P. & P. 1/8. 
VAN DE GRAM, ELECTRO-STATIC 

GENERATOR, fitted with 
Motor drive for 2'.ì0v. A,C. 
giving a potential of approx. 
50,000 volts. Supplied abso- 
lutely complete. including 
accessories for carrying out 
a number of interesting 
experiments, and full inst- 

ructions. This Instru- 
ment is completely safe, 
and ideally suited for 
School demonstrttions. 

P. 
Price 

&P, £6.6.0, plus 4/- 

A.C. YOLTM ET'ERS 
C -200v. A.C. Rect. M -Coll 311n, type W23 45/- 
C -300v. A.C. M.I. 21in. F.L. .. .. 22/6 
C: 300v. A.C. Rect. M -Coil 211n... 29/- 
0-300v. A.C. Rect. M- Coil311n. type W23 55/- 

A.C. AMMETERS 
C -1, 0-5. 0.10, 0-15, 0-20 amp. F.R. 2 ;in, dia. All at 21/- each. 

All Mail Ordere, Also Caller, at: Personal callers only it Little New - 
47-49 High St., Kingston -on- Thames port St., London, W.C.Y. Tel. Ger 0576 Telephone: Kingston 9450 Closed Saturday loft Leicester Square) 

PADGETTS RADIO STORES 
01,1) TOW N HALL 

I.IVERSEDG E, YORKS. 
Telephone: Cleckheaton 2866 

Bush 12in. T'V24C 13 channel. Tested with 
good tube, only 'wants cleaning. 75/ -, carriage 10/ -. 
141n. 13 Channel. Untested TV sets, 30/ -, carriage 10/ -. Well packed but sent out at 
owner's risk. 
Special Offer. Brand new rebuilt TV 
Tubes. 12 months guarantee (not seconds). 
MW36/24/44, 37/6, carriage 10/ -. Also 
MW43/89, 23.5.0, Carriage 10 / -, 
Single Fhase 240 volt 1400 r.p.m. m-h.p. motor with pulley, 26/ -, less pulley, 94/-, fully guaranteed, ex. washing machine. 
Carriage 8/6. 
One Sixth II.P. Motor. 240 volts, 15/ -. post 6/9. 

VALVE LIST 
Ex equipment. 3 months' guarantee 

EL91 1/6 20P4 8/6 PZ30 5/- EL80 2/- 0801 8/6 PCC84 4/- 
ECC82 3/- 0281 5/- PCL82 5/- 1,x51 2/6 0282 5/. PCL85 5/- 
EY86 5/- U329 5/- PL36 5/- EBF80 4/6 KT36 5/- 12AT7 3/- F.891 9d. 6V6GT 4/- 6CH6 1/6 
EL38 5/- 6B3 1/6 R18 3/6 
EF91 9d. 6K25 5/- ARP12 1/6 
6F1 1/- 61'25 3/6 807 5/- 
6F14 5/- 6U4 5/- EF50 1/- 
6F15 5/- PY33 6/- Doz. 81- 
1012 5/- PY80 3/- EF80 1/8 
10F1 1/- PY81 3/- Doz 10 /- 
10P13 5/- PL81 4/- 6K7 1/3 
10P14 5/- PL82 3/- Doz. 10 /- 
2CD1 2/- P1,83 3/- 6V6 1/9 
20L1 5/- PL38 3/- Doz. 18/- 
20P3 4/- PY82 3/. 61(8 1/9 
201'1 4/- PCF80 4/- 

U25Doz.18 
/- 

Bush 91n, TV Set, BBC Only. Untested but 
complete, 21/ -, carriage 10 / -. 
Just the JOb for u Scope. Tested with 
good tube, 55 / -: BBC -ITV. All channels, 
75/ -. carriage 10/ -. Well packed but sent at 
owner's risk. 
Spare Tubes. 100°x, 17/ -. carriage 7/6. 
PM Sneakers, ex TV sets. All perfect. 
Kola, 6 x 4, 3/-, post 2/-: six for 20/ -, post 
free. 
Goodmans, 7 x 4, 5/-, post 2/ -; six for 32/ , 
post raid. 
Phllltra, G.B.C., Plessey, 61n. and Sin. 
round post 2 3/, p 2/-. 
Reclaimed 'l'V Tubes, Six Months' 
Guarantee. Mullard MW 43/80. 10/ -: Mullard MW 43/69, 30/ -: Mazda CRM 172, 
30/ -: Mazda CRM 142, 17/ , Carriage 10 / -. 
New 121n. Speakers with built-in tweeter, 
28/6, post paid. 

Solve your communication problems with 
this 4- STATION TRANSISTOR INTER- 
COM (ONE MASTER and Three SUBS) 
housed in attractive plastic cabinets Ibr 
desk or wall mounting. Four -way calling, talking and listening from MASTER to 
SUBS and SUBS to MASTER. Buzzing 
system operates to call even when switched 
off. thus saves battery. Operates on single 
9V PP3 battery which lasts months. On /ott 
switch, Volume control. 21in. dynamic 
speaker. Ideally suitable for Office, Shop, 
Warehouse, Workshop and Home. Hun- 
dreds of uses. Complete with 3 pcs. of 
cord (each 66 ft.) 45 staples, one roll 01 
tape and a battery. Ready to operate. 
P. & P. 4/6. 

WEST LONDON DIRECT 
SUPPLIES (PW /11) 

6 CHIGNEI,L PLACE, WEST EALING. 
LONDON, W.19. 

"GLOBE -KING" 
Amateur Sbort -t as c lIncho 

For over twenty years the famous in 
comparable "Globe -King" single -valve 
kits have been used by enthusiasts In 
almost every country In the world 
where low cost but high precision 
standard equipment was essential and 
demanded- We now take pleasure in 
announcing the new transistor version. 
model TR2 -iust two transistors giving 
a tremendous performance. Send s.a.e. 
today for interesting free literature on 
this and other equipment- Overseas 
enthusiasts. note we despatch to all 
parts of the world via International 
Postal Services. 

JOHNSON (RADIO) 
St. Martins Gate. WORCESTER 

www.americanradiohistory.com

www.americanradiohistory.com


190 

CONTIL CASES 
have all these advantages: 
* Lowest prices yet. * 21 gauge steel with 10 

cange trout panel. * Electric blue hammer finish 
with white panel. * Front panels supplied with a 
eportal easy to nark nut strippable coating. * 
loose feet supplied free. 

PRICES: Examples 
Case No. 1 c 10 200 

755 351- 34/- 33/- 28/9 
575 37/6 38/6 3.o /6 2819 

967 37/- 38/- 35/- 29/6 
1277 42 /8 41 /- 39/- 35/8 

16127 M. 86 /- 84/6 78/- 
161278 119/- 117/- 116/- 109 /- 

5 % discount for cash with order 
RETURN OF POST DELIVERY SERVICE 

Postage 45 each, except 1277. hi- and 16127 , 716 

WEST HYDE NEONS 
These high intensity ueuus give 25.000 Iwm averag 
life. 
PRICES 
Minimum quantity 10 at 2/S each, 100 at 2/2 cacti, 
1,000 at 1/10 each, 10,000 at 1/9 each. Terms cash 
with fir e. Nu discounts. 

WEST HYDE DEVELOPMENTS 

LIMITED yLL F;.ET` 
30 HIGH STREET. sORPdWOOD, S:IDDX. 

V orth won, l 24941 

TO THAT BETTER PAID JOB IN 

RADI 

PRACTICAL WIRELESS 

KEY BOOK 

June: 1965 

paperbacks... 
SIMPLE 
RADIO 
CIRCUITS 
by A. T. Collins 

SINIPLE 
nlo CIRCUITS 

A CONFUTE &OM YOUR OWN RADIO GUIDE 

ittiCtWKS 

HI FI-AUDIO 
£i3E lit u&lAí£ix9, ClOSTM£° T-ef3 

A T CaL#NS 

Learn Transistor radio servicing by building 
a set. 

The National Extension College offers 
unique home -study courses using the 
very latest teaching techniques with 
optional residential study at weekends. 

PRACTICAL RADIO 
An introáucouc to raa;o prccup and 
theory based upon the construction by the 
student of a radio from parts supplied by 
the college. An ideal starting place for 
higher technical skills - and a better paid 
job in radio! 
Courses in Electronic Engineering also 
available. 
The National Extension College is a non - 
profitmaking organisation created by the 
Advisory Centre for Education. 
Write for free brochure to; 

NATIONAL EXTENSION 
COLLEGE (Dept. 10) 
Shaftesbury Road, Cambridge 

TA 1729 

A Complete `Build Your 
Own Radio' Guide. 
Simple Mains Short 
Wave Receiver, Medium 
Wave Transistor 
Receiver, Dual Wave 
One -valver, Broadcast 
Bands Receiver, Two - 
valve Short Wave, 
Amateur Bands Hybrid, 
Transistor Superhet 
Tuner, etc. 96 pages. 

HI -FI 
AND 
AUDIO 
by A. T. Collins 

Modern Designs for the 
Amateur Constructor. 
High Sensitivity 
Amplifier, Two -valve 
Pre -amp and Equaliser, 
Mains Gramophone 
Amplifier, Output 
Transformers and 

Loudspeakers, Cross- 
over Networks for 
Loudspeakers, Seven - 

watt Quality Amplifier, 
etc. 96 pages. 

Only 3s. 6d. each 
MOM ALL BOOKSELLERS 
ireluaing obi branches of W. H. Smith, Wyman, Menzies and Boots, or in cose 

of difficulty 4s. each by post from George Newnes Ltd., Tower House, South- 
ampton Street, London, W.C.2. NEW N ES 
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4- VALVES At 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 
Valve 641, 2-11. 1 / -. 

FREE for 12 or more 
valves. 

3 MONTHS 
GUARANTEE 

writiug with 
eveo valve. 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Guarantee 
on Goode If returned 

within 14 days 

024 
1A7GT 

COOT 

06 éié 
MGT 6/- 

LD6 4%8 
LN5 4/6 

GT 
6/6 

05 6/8 
16 7 
166 4Ì6 
114 

D31 
SA4 
A6 
DB 

884 
394 
6R4GY 
614 
5040 
694G 

Y8G 4/9 
2.301 6/6 

6Y4G 9/8 
5240 

D8 

5240T 9/8 
/SOLI 91- 86801 6/9 
AB 8/8 6X4 4/9 
A7 9/. 631511 5/- 
A80 7/9 8X501 6/- 
ABGT 10/6 788 10/9 
AC7 S/- 707 7/9 
AGO 2/9 7C5 7/9 
AG? 6/9 7C8 7/6 

8AR6 6/- 7117 7/S 
BALb 3l3 714 6/- 
BAR{ e/- 7Z4 6/- 

AQS 8/- 
AT 8 5/. 

4/8 0X801 6/- 2OL1 16/-101.82 9/- EZ80 6/9 Ú241 
8/3 11117 6/9 20P1 9/6 DL92 5/- EZ81 8/- 024 
/. 6X70 2/- HOPS 12/8 

8X702 4/9 20P4 17/- 
6580 6/- 20P6 16/- 
8X801 11 /- 26980 St 
0X26 8/6 25L601 7 

0L1 9/6 26160 8/- 
6L60 7/6 26240 7/- 
6L18 7/9 2526 8/- 
ßL19 11/8 26260 9/- 
6L000 7/9 2750 17/8 07 7/6 8001 6/9 
81.1 9/6 90016 11/6 

30125 7/6 
80FL1 9/6 
SOLI 8/8 
30L16 9/9 
80P4 9/6 
ß6P12 7/6 
30919 18/6 
80PL1 9/8 

31- 6P26 8/6 6/8 6P28 9/9 
819 

OQ7O1 8/9 4/D 6R70 9/- 
/ 88A7 5/9 

8/8 6007 4/9 
9/6 6607 4/9 
8/. 68117 31- 
5/6 6977 6/6 
7/6 16017 6/- 

68L7GT 6/9 
68N701 4/9 
6607 6/9 
6887 8/8 
8Ú40T 9/8 
8760 4/6 

AU 7/- 100CC8 14/6 
AV6 5/910F1 4/9 
97 6/6 10F9 10/8 
B8G 8/. loris 10/- 
BA{ 6/6 
2E6 5/6 

80060 16/- 
BH6 6/6 
276 5/9 
BQ7A 8/6 
BR7 8/6 
SRO 9/6 
9W6 7/9 

004F7 2/3 
C5 5/6 

ßC6 11 /- 
60060 19/6 
C116 6/3 
02 36 
D3 9/6 

1OLD11 14/8 
1áP18 9/6 
1áP14 9/8 
10918 7/6 
12A6 2/3 
12AH6 11 /- 
12AT6 8/6 
12AT7 5/8 
12AU6 9/- 
12AÚ7 8/- 
12A66 8/9 
12AX7 8/6 
18BA8 7/- 
128E8 6/8 
12BH7 8/9 
1208 6/6 
12E1 17/6 
12X8 1/9 

608 al- 127501 3/3 
6F1 41912J7GT 8/- 
98 7/8 121(706 4/9 

Pa 
F6Y 4/a 
F1ß 4/9 
F14 9/6 
F16 9/6 
F19 8/- 
F82 4/9 
F38 4/. 

5 
1/6 6 4/8 

J6O e/- 
6J60T 4/8 
J8 8/8 
J7 8/8 

6.170 4/9 
81701 7/8 

12X8 9/9 
18X90611/6 
12Q70T 4/9 
12ßA7 7/- 
12007 4/8 
128017 8/6 
12277 5/6 
128X7 4/6 
1206701 6/9 
12807 8/6 
1808 8/6 
1911115 7/9 
19808 14 /- 
2001 8/9 
20F2 9/6 

8PL18 9/8 
3605 8/6 
86L6GT 8/- 
36W4 8/- 
86240T 6/6 
367401 7/- 

6/6 
66 

60B6 7%9 
6005 8/8 
60L60T 7/8 
63E17 9/6 
61131 17/6 
61SPT 11/- 
628T 18/6 
75 5/8 

80 6Ì8 
63 9/6 ECL82 1868? 19/6 gCL83 
186BTA19/8 ECL84 
807 7/6 ECL88 
813 49/. EF22 71- 

0/9 
126 

DL94 8/8 FC4 8/. 026 10/8 
DL98 7/8 FW4/600 7/- 026 8/6 
EA50 1/3 0T1C 12/8 1131 7/- 
EABC63 8/9 0Z82 7/6 U83 14/- 
EAC91 4/- 0284 11/6 1386 12/6 
EA942 8/8 HH90 9/8 1787 28/- 
EB84 1/8 HL41DD 8/8 060 4/9 
E241 6/- 112809 19/- 062 4/9 
E591 8/- HIES 9/- 078 6/8 
EB038 4/9 KT82 8/9 078 4/8 
EB041 7/9 KT33C 4/- 0107 12/6 
E2081 7/9 K188 14/- 0191 11/6 
EBF80 7/6 X144 6/- 0281 9/6 
EBF88 9/6 KT66 17/6 11282 12/- 
E2989 7/9 K181 11/-11801 18/- 
E13L21 10/9 KT88 4/6 0809 6/6 
5052 4/9 KT66 18/6 U809 9/6 
E091 4/6 XT78 818 0889 11/6 
2092 8/8 KT88 19/-17408 10/6 
E0081 /8 KTW81 6/9 0404 8/- 
50082 4/- K1W82 6/6 0801 17/8 
ECC83 4/9 KTWBS 6/9IIABC80 7/- 
E0034 9/- XTZ6 11/- UAF42 7/9 
ECM 6/9 L87 8/- 
ECC40 9/6 1.14152 6/8 
ECC31 6/6 M014 7/- 
EC082 8 - 287 10/6 
ECC88 8 6 N 17/- 
ECM 7/6 N108 17/- 
130086 7/8 2162 8/7 
ECM 9/6 P41 7/6 
ECF80 8/9 P61 2/9 
107982 8/8 
20H21 10/9 PC88 11/8 1101521 9/6 
ECRU 11/6 PC97 9/8 00H42 7/0 
E01142 8/8 PCC84 6/6 UCH81 7/9 
ICCH81 7/- POCOS 7/9 IICL82 9/- 
E00283 8/8 PC1788 11/91701.63 12/- 68 PCC89 

34 8 
10/8 8/9 
12/. 

/- 

111341 7/- 
UBC41 7/6 
OBC81 7/9 
IIBF80 7/9 
UHF89 7/8 
115121 12/- 
11992 7/9 
UCC84 9/9 

PABC80 81- 
UCC86 7/3 
UCFB 10/6 

PCC189 
PCF80 
PCF82 
PCF84 

832 14/- PCF86 

888A 12/e EF36 8/8 PCL82 
EF87A 8/- POLSO 

904 3/9 EF89 7/8 PCL84 966 2/3 EP40 11/-PCL86 
968 2/- EF41 8//- PCL88 
1826 5/8 EF42 6/9 PEN26 
6060 7/8 EF6d-BR 1/8 PEN46 
6067 9/8 EF60(A) 2/8 PEN46 
8087 9/6 EF54 3/- PUB 
6788 7/8 EF80 4/8 PL88 
0001 3/6 EF85 6/- PLIS 
0002 4/9 EF86 7/6 PL81 

6/9 EF89 8/9 PL82 
EF01 8/- PL83 
EF92 3/- PUN 
EF188 9/9 PL820 
EF184 9/6 PM84 
EX82 7/6 PX4 
EL82 8/9 PX26 

ATP4 
AZ31 7/6 

8861 8/9 

051.81 16/8 
00885 18/8 
0131 7/6 
D77 3/3 
DA30 11/6 
DAC82 8/- 
DAF91 4/6 
DAF98 7/8 
DIM 8/9 
DF91 8/- 
DF98 7/8 
DF97 7/6 
DH83 5/8 
DH78 4/6 
DX32 9/8 
DIM 5/8 
DX92 7/. 
DK98 7/9 
DL33 7/8 
OLIO 7/6 
0L83 
DL75 

0941 8/- 
11942 6/8 
17980 8/- 
0985 7/8 
UF89 8/- 
UL41 8/- 

13 UL44 14/- 
91- UL48 9/9 

I71.84 6/6 
1151110 -/8 
CAN 7/6 
017g8 11/B 

11UU8 18/6 
17115 11/- 
17121 9/8 
0141 8/- 
IIY86 8/- 
vI'48 9/- 
VP28 2/9 
VP41 6/8 
VR105 6/8 
VR160 6/- 
W78 4/9 

51.83 11/- P181 8/- 1V81 7/8 

21.34 11/8 PISO 10/- 
x6116 11/- 

111.35 8/- PYSS 10/8 888 8/6 
885 

EL88 12/6 PY80 8/8 588 17/9 EL41 8/- PY81 9/3 MR 11/- EL42 9/0 P182 0/9 1(78 21/- 51,81 8/9 9188 6/9 X79 21/- 
SLSS° 

6/6 
%9 PY800 

8/9 
/9 

,c612 5/. 

EL61 3/9 P1801 7/9 263 8Ì- EL96 6/- P7.80 9/8 203 4/9 53184 8/9 519 8/8 288 8/8 5M80 7/6 EL18 11/- 
EM81 819 BP41 2/3 
EM85 9/8 SP81 2/- 
E281 16/.51726 18/- 
E161 7/6 802160 4/6 
E188 7/3 T41 6/9; 
EY88 9/6 TDD4 8/8', 

9/. EZ40 7/- 1714 7/2 
el- EZ41 7/- 018 7/6 

10/8 
10/6 

8/8 
4/6 
9/6 
9/6 

16/- 
8/8 
6/6 

7/- 
8/8 

12/8 
9/- 
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Tub HIGHEST QUALITY - es COMPARE OCRPRICES 
GUARANTEED 

tarn A lure. 

MOST MOLLARD 
MAZDA. CO86OR 

EMITRON. RBI - 

SCOPE. BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

12 /6 

12m. 
14in. 
15-17in. 
19in. 
21 in. 
23in. 

0 Months 

£2. 0.0 
£2.10.0 
£3. 5.0 
£3. 5.0 
£3.15.0 
£3.15.0 

12 Mouths 

£3. 0.0 
£3.10.0 
£4. 5.0 
£4. 5.0 
£5.15.0 
£5.15.0 

NEW 
TYPES 

MW ßi/74 

£3.15.0 

MW 36/24 

£4.15.0 

CRM 172 
MW 43/64 

£8.0.0 

SATISFACTION 
PROFESSIONAL TAPE 

RECORDER 
MAYFAIR FT157. sit rrandstor, 
Capstan Drive. 'l'wo Speeds, Dual Track, 
Push- button Controls, Tape, ideal 
Speech and Runic, Many Refinements, 
Only 3°v Wow Flutter. Beautiful 
Finish with Mike, tin. Tape. Telephone 
adaptor. £17.17.0 
CO -AX. low loss. 64. yd.. 25 yard., 
11 /6, 60 yd.., 22/ -, 100 yds., 49/6 
Co -u Plugs, 1 /3. Wall outlet boxes 8/8, 

SPECIAL C.LT. OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 36/24 Tubes at 
the unrepeatable price of 89/ -. P.P. 
12/8. The above are guaranteed for 

6 months. 

LOUDSPEAKERS 30 Top Makes 
n. ó4' 776 6'; 8/6 

CONNECTING WIRE 
P.V.C. Bright Colours. Five 4/. 

22511. coils only. 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed 
Upright mounting 230- 0.200v VALVE HOLDERS, B76, 6d. ea., with 
00 mA, 6.3v. 3 A (60rnA 12/6/ 9 '6 Screen U. ea., BOA 8d. ea.. with Screen 
Ditto semi- shrouded 9 /6. / Bd. en. Int. Octal 8d., Mazda Ootal /A- 

BA 8d. (lees 13% in dozens). 

GUARANTEED 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction, Red bet 
1 /6 tandard L.F. type now only V 

White Spot R.F 2/w 
Mallard Matched Output Efts 12 /6 OCSlD and 2.0081 
R.F. Kits 0C44, 0046 (2). 12/6 3 transistors. 
AF114 8/- 0C44 5/6 
AF115 7/6 0045 b/8 
AF116 7/6 0072 6/6 
AF117 71- OM 5/4 
ÁF127 9/8 OC81D 5/6 
0026 12/6 0082 6/- 
0088 14/- 00170 9/8 

00171 8/6 
GERMANIUM DIODES 
General Purpose miniature detector, 

8d. or 8/8 doz. 
Gold Bonded highest quality. Indi- 
vidually tested. 

1 
/ 

9/6 doz. 

SILICON RECTIFIERS 
Guaranteed performance. Top bakes 
Tested 250v. working. 
IOOmA ^_50mÁ 
(3 for 9/61 3I9 (3 for 19/6) 7Ió 

* BULK BARGAINS * 
12 POTS. l opulur valuto. 51C to 
2 Meg. t "wised. mixed, pre - A/6 

t, long rp., switch, etc. 
CONDENSERS. 23 Mixed Eleotrolyt I,. 
Macey popular sloes. List 10 /w 
Value P6. Our price 

100 RESISTORS 6/6 
Excellent. Sizes S -3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
Condensers, 8 pF to 6.000 ph'. LIST 
VALUE OVER P5. 

25 TAG STRIPS 4/- 
!. 4, 6, 8 way etc. Unused. 

100 HI STABS 9/6 
1% to 5^i I00 0 toy MO. 

A.T.6 CHANGERS 
ATO CHANGERS. limited number of 
these .uperb auto- changer. with 
semi-transcription characteristics. 
Wire for Stereo complete with 
HP67-10 Mono cartridge 

e 
at the 

unrepeatable price of £0.19.0 P. M P. 7/6. 

19in TELEVISIONS 
19in. TELEVISIONS. Uual standard 
top make 405 /025 with all channel 
1 -13 coils but less U111' tuning head 
(obtainable) superb finish In manufac- 
turers cartons at truly unrepeatable 
price, factory fresh, 

xi 
lava5 

with guarantees.. Li9 
post free 

ELECTRIC MOTORS. AC /DO 3-8 
volts. Totally enclosed standard 
mounting, powerful V pulleys, 7/6 spare brushes, lin. x tin. 

ELECTROSTATIC 
SPEAKERS 

Type LBH76. Originally 22,.. as fitted 
to German HI -FI Radlos. Hargain 0/- 
ekel. 9/8 Wir. 

ACCUMULATORS 
Small 2 volt 3 amp /hour. 2/6 each. 

H.T. TRANSFORMERS 
200/250v. A.C. 350 -0 -350v. 160 mA.. 
6.3v 5 amp, 6v. 3 amp. Gift 87/8. 

TUNING CONDENSERS 
F.M. 2 gang 15 + 1J pi. standard with 
MOW motion, 3/9. AM /FM 500 pF. and 
15 pF. t gang with slow motion 4/9. 
Standard .003 2 gang, 4/8. small 
(0005 2 gang, 4/6. 

A.C. MOTORS 
For 120v. A.C. Powerful, sell -starting 
weight 1 /Ib., 12/8. 

SYNCH. MOTORS 
200 /250 A.C. 50 f) top quality 4 rece. 
per day. Ideal clocks, timers, etc. 12/8 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes for Items 
not listed, particularly rue valves. 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY 

Ib-. 2/- 4 IL:. 2/e. 7 Its. 3/6. lo Ib-. 9/-, etc. it.U-Il. rri:,,. á1.1. t'.41.t'E:t I.L:03 J-;, AND 1-'081' FREE IN IIO2EN1? 

TECHNICAL TRADING CO. 

350 -352 Fratton Road, Portsmouth. Tod: 21034 
Al .I. MAII. ORDER. RETAIL SHOP AND HI -FI ROOM 

DEVONIAN COURT PARK CRESCENT PLACE, 
BRIGHTON. Tel. 608722 
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Head Office and \%'arehouee: 

44A WESTBOURNE GROVE 
LONDON W2 
Tel.: PARK 5641/2/3 

íX' I AERO SERVICES LTD. 
86 TOTTENHAM COURT ROAD, 

Please send all correspondence and Mail Orders to the Head Office LONDON W1 

when sending oa.h with order, plesee include 2.6 in c for postage and handling Tel.: LANgham 8408 
MINIM 1; hl CHARGE 1,6. No C.O.D orders accepted 

OAS el-;AJV. 7/-1GK7 5/-.12Kö 10/-eIl 201-i1788Cl: 14/-EF54 el-.MöPE\1' '1"l'21 321-TRANSISTORS 
OB! 8/-':A1t6 41-i,KS 8/-.I2Q7r.'l' 51-."32 201-'1:.4B1..v0 7/- lIFSñ 8/- 101-'l'l`22 32/-r23004 10/- 0116 40/- OCiö 71- 
UR3 el-"A\n 101- II I 10/ I.IaG-' 5/. 8"i{ 14/.f\l'42 8/61.1'.n 51- \7'I 15/- 11/- AF1H 9/- 01224 2E/8 OUï80 71- 
0u3 8/-,iAQn 8/- II trw l' 7/6 le 15/ 9:'.I:1 601- E641 5/- l 1':, 101- \PSl 25/- _,; 111-At'I Ir, ß18 oC26 8/- 0081 7/- 
OD:t 5/- tlA1t.l 61-1e1.1s 9/_2.1.1. 14/-!'.-,1 51-E13I'62 7/- .I'05 6/-'VSF2 22/- 191 111-A1 

1 I6 8h U12817/6 0(1810 7/- 
A ¡GT 5/-!11870 2210,,c1'_1 12/6 ^.1'L 14/-!':.d 3/- liltl '41 7/-' I:I',< 7/- Ol'P71 24/- 2: 

I 12/6 
A,1'I' 8/-65 f6 14/ j'Q tl'r 8/-,'p1'1 12/. 3 3, 2/-I.II,'el 6/6 .1' 9 4/6 lit: .1'1" 12/- .I 131- 11'117 7/6 0129 17/8 01163 61- 

,.1r.1' ,l IA1;6 6/-!081,71, '1' 5/-.281'4 141-"' 51-I:BI'8n 818.F'.'1 41-.O1tl'6, 101- 14/_;V'I1. 17/8 Oí,;;' 

11581/16-- 

UC189 121- 
H.i1;T 7/-c:\1-s 61-'S\TU'l' 4/8 _ul'l l'll-!; 4h P;RI'8:: 716 Y.F!,a 4191't8n 12/- ::,. 121-,uY:'l'l14 5l8 Ol'ss 0C140 19/6 
I.o 17/- 'It7 5/- "1 4G l 10/6 1 C 5/- 81 1 1l1 s0 619 I I.t l 61 Pc n 121- I; /( Y.'l'1 I, 71- (Il 42 u('170 8/- 
\5,:l 8/-'811-. 41961 s 7/6 251.6111 BI i 8/ II "; 12/6 l'.', 10/ Pt hµ 91- - I 18/ 1:'l'l1r;151- 0144 8/- 01'171 0/- 
Qo01' 8/-"Iil.n 5/ '\n 9/- /4t. - :t 10/ I t s 12/- I I .':. 5/ 13 4 6/6 m20 n 7/6' I 

R4 61-RH6 7/-'05 eGT 7/6,25Z5 /6 'melt 25/- I. 00 216 1 I ' I . : 1 
8/- I t a 85 /- ill, '0 6/- GE 0145 el- 04."200 1018 

Rh 5/- 611.1h 8/-0,1 4/- r G l' 8/6,6 dig 2/6 It 1 5/- II-Ip.l 8/ 1 o1+e 12/- 51 12 6/. ',El 91- O('70 5/- 01'201 20/- 
84 5/-08114 201 A,GT 516.'et'I'' 10/- At"1'111101 1 t S 4/-, I I880 10/- I1 C89 11/- h, 4L 71 t F:f8801E/8 O171 5/- OC20'2 161- 
S3 4/6,11tK7A 81- ti :G 6/ :33'17 121 .:1/.I 9/-113 l.iS 7/- Y:I :4 10/- Pt ('1?n 10/- I..I I.1 i\4.A el- OC72 81- Dl. w3 141- 

(IA 5/- 5/-0H\1A 8/-i1:.. 10/--:IIIdI.I 11/-,`Ii111 1518Er1'nit 6/61.1.:'- 
17/8',i,'.,:!2 7/- 

0 
I:I .e 8/g.J1'K411 8/- 0f'7:t11/- Oíï204 20/- 

Q, 1:1.41 8/- l'.1,9 /- 
Uá 6/- "H7 11/87r'. 7!- E1.42 g/-IY'Fö4 8/- ttl;!L 111-MA'f1U1816 OCiS e/- Ol`!e+l 2218 

_ FIRST 6lUALITY S2A 7/-1iBIt8 51- Irv f- h:Lsl gig 1'1'IB6 9/- .4 91-IMAT121816 O076 el- ulYOS 22/6 
1213 7I-16887 - 16/- ,'1:-; 121-. EL,4 5/-.PCPno1 10/- .,-, 71- TI166 6/- OC77 SI-. 

$l'w4 12/-'l'iBw6 9/-98011ì -/- EI,R.ï 8/- 'PCI'n02301- :/ I-.B 9/6 
2D21 e1-,68w7 91-91/7 71- E1,86 -/BPrF'n05131- ,ye2l g18SEMICONDIICTORRECTIP3E88 
:iA4 41-¡ti('4 2/611('.1 10/- E1,360 22/-l'L'l,öl 91- ,III! 81-eJ10'!A ^/- 18004 î/- Dll058 12/6 
3A5 7/- 6(131 12i-lOC:! 121- tiLx2L 61-PCLN2 I-' -, llnl 7/-1BYZl3 10/- 81(100 71- BYZ10 7l6 
3D6 41-6C66 5/-lODl d- I.: list 5/-l'1:L63 8/3 

, 1.82 81-I151)00068/8OA21L 9/8 
10.44 8186CDOGA 10F1 14/- BRAND lal:li 918Pc1,84 8/. 

, I.3 101-' 
3Q5GT 6/6 17/- 10E13 el- VALVES E11e1 6/6PCLö5 81-'' 1'41 -/6ZENNERDIODES 
:184 5/- sCHB 81- 10F9 10/- I:M111 ^/g l'CLBS 9/-, 1 81IpA"L"20'l 8/- OA'L211 518 VR475 6/6 
35'4 5/6 6111,6 el-Jlll'18 9/.. 301.17 131-''1.33 9/-,Ct,'.:, s161:Mö4 81-7'L:4ti 10/- .1..0 8/BIOAZ'!03 7/- OA'J.'212 7/8 \R575 8/8 
4THA 10/-6CM'4 12/-lULI 7/6 301'12 101-,'V:H 8/8¡F:crs. 10/-'EMöS 91- k'L;18 161- l'..' .l-oaz2Ua 61e oAZSIS 8/8 VxiB BIB 
:iR4GY 9/-6D84 15/-10LD1110/-:1OP19 14/- DAL'32 /-iY:t'Fö0 718 F,M87 7l- 1P,Ln1 l'.:r: 10/-uA/!05 8/- K844B ß/- \"R98 6/B 

1.11211,2 

51141. 5/- 6F11 8/-11)1,14 12/8301'L1ti11/8DAP92 6/- 111,11.011 10/-PL8:1 616. I.41 
el-21106/-\'R425 BIBVRIIA 81- / 1 l'Lö4 6/8 - 51'40B 6/6 r,Fi 5/- 12AH7 5/-:lOFL14 12/6 D.1F'9d 6/- F.CHSl 10/- 114 818 

5Y3OT 5/- til'IL el- 12.4H8 
11/. 

71- 35LtiGT17/- llFll6 6/- El'Hel 6/- 
1.1 
:1 1 el_ l'L.ioO 15/- 7/-_ POWER UNITB TYPE 284 

/ / I'1 .:' 9/8l'Y33 9/- 1,,) / Mains powered /230\' a.c.) 19iu. Rack 5Z3 8/- dF13 6/612AT6 5/- 35w4 5/. DK91 S1- El'L80 ele ;) 
818 PY81 e/- 

81 mounted fully fused power supply aunt 6Z4GT 8/- 6F17 6/- 12AT7 9/- 35Z4G 4/- DK9'! 7/6 
EC L83 918 1:'/.u 518 ['S'82 81- 

81 providing fully smoothed H.T. of 180 to 
6130L2 10/- 6F23 9/6 l'!AU6 8/- 35Z5C.T -13/-11)1:98 \"41. 6/- g 

6AB4 8/6 dF25 11/- 12Aa7 8/- 5085 /- DI.92 
10/- 

5/- EF360 4/8 L:Z32 10/- FV'88 8/8 ' 

Y n:í 5/8 47ampst Fitt 1 with h panelf lamp, on-o ff 
6AG5 2/86F28 10/- 128A6 6/-5008 6/6 01,95 5/8 171137A 8/-GZ34 10/-PY800 8/6 N81M 8/-switch, socket for connection of an 

6A07 61-6F33 8/-12BE6 5/-500D8G25/-ULM 618EF39 5/-HL133DD QQVO3-10 x65 5/6 enteroal moving Iron meter loe re8dmg 
OAKS 10/- 6J4 9/- 12BR7 8/- 50L6GT 6/6 DM70 5/- EF'40 9/- 10/- 35/- ]66 e/- input and output volts depending on 

6.575 9/- 6350T 4/6 12J7GT 7/6 85A2 8/6 DY80 7/- EF'41 7/6 KT66 15ITH41 101- X79 20/- the position of a key switch. 
RASA 6/6 8J70T 7/8 12K7GT 7/- 807 9/- DY86 8/- EF42 8/- KT88 20/-1715 35/- 7,759 22 /- Second hand, in perfect order, 18.10.0 

RSGB 

AMATEUR RADIO 

HANDBOOK 

Third Edition 

An invaluable volume of 544 
pages, containing almost 700 cir- 

cuits and charts, with over 100 photo- 
graphs, and covering the whole field of 

Amateur Radio techniques from fundamen- 
tals to u.h.f. transmitters, aerials, test equipment, 

single sideband, propagation, etc. Each of the 
22 chapters contains much information in suitable l'orto 

for beginners to experienced amateurs and radio 
enthusiasts. 

MORE THAN 25,000 COPIES ALREADY SOLD 

Bound in maroon buckram linson. Price 34s. (by post 
36s. 6d.), and $5.50 post paid in USA and Canada. 

Further details of other R SG B publications, informa- 
tion about membership of the society, including a free cope 
of the monthly RSGB BULLETIN, and [he book 
itself may be obtained from the publishers: 

RADIO SOCIETY of GREAT BRITAIN 
Dept. P W, 28 Little Russell Street, 
London, W.C.1. HOLborn 7373, 2444. 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five lack sock- 
et inputs, four 
with separate 

fixing volume 
control., and 
one Input "straight 
through-. All 
inputs are of 
very high semi 
tivity only 10 
millivolts input 
is required for 
RA output, 
making them 
suitable for ail 
types of guitars 
and micro- 
phones. Sep - 
rate Base and 

'treble controls, 
giving a wide 

ange of lift 
and cut. Separate master gain control. Tremolo speed and depth controls. 
.Jack ticket for remote tremolo switching. Outputs for 3 and 15 ohms 
speakers. Valves used in the 30 watt and 50 watt amplifier ECC83, ECC83, 
E1.34, EL:14, OZ34. In the 15 watt amplifier ECC83, ECC83, EL84, EL84, 
6281. An extra valve ECC83 te nard in the tremolo circuit. The chaman 
is ucomplete with baeeplate and is solidly nude of 18 gauge steel, finished 
silver grey hammer. Size 12 a 8 x 61 inches high. 

.CES 
50 watt with tremolo 020.10.0 
50 oat l less trotcola 619.10.0 
Mut watt with tremolo 116.10.0 
.w watt I,',, tle0010 614.10.0 
15 watt with tremolo 612.10.0 
15 .watt less tremolo 611.10.0 

Add carriage 101- and amplifier. Sand toe tree descriptive Mallet. 

CREDIT TERMS ARRANGED Export inquiries invited 

STROUD AUDIO 
CASHES GREEN ROAD, STROUD, GLOS. Stroud 783 
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PRACTICAL 
WIRELESS blueprints 

MOST of these blueprints are drawn full -size and although the issues containing descriptions of 
these sets are now out of print, constructional details are available free with each blueprint 

except for those marked thus ( *). 
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, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
The Strand Amplifier ... 
The PW Signal Generator 
The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 

:::} 

:::} 
The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner ... f 
The PW Troubadour ... 
The PW Everest Tuner 
The PW Britannic Two 
The PW Mercury Six ... 

.,.} 

The PW Regency .. 
The PW International Short Wave Two} 
Beginner's Short Wave Two ... 
S.W. Listener's Guide ... ... 
Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data... 

:::} 
...} 

P.W. "Sixteen" Multirange Meter :::} 
Test Meter Applications Chart 
The Celeste 7- transistor Portable Radio} 
The Spinette Record Player ... 
The P.W. 35 -watt Guitar Amplifier ... 
Transistor Radio Mains Unit ... 

...} 7 Mc /s Transceiver ... 

* 

* 

* 

* 

* 

* 

* 

RECEIVERS 
51- The Tutor * 3f- 

The Citizen * ... 51- 

51. Dual -Wave Crystal Diode PW95 216 

Modern One -valver PW96 216 

5f- All -dry Three ... ... PW97 316 

716 
Modern Two -valver PW98 316 

A.C. Band -pass Three ... PW99 41- 

61_ A.C. Coronet -4 PW I00 41- 

A.C. /D.C. Coronet ... PW I01 41- 

5f- The PW Pocket Superhet 5f- 

51- 

5,- MISCELLANEOUS 

51- The PW 3 -speed Autogram ... 81- 
The PW Monophonic Electric Organ 81- 

5 f- The PT Band Ill TV converter 116 

51- The Mini -amp * 5f- 

5,- 
The PT Olympic ... 716 

The PT Multimeter * ... 5f- 

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are 
we able to supply service sheets for commercial radio, TV or audio equipment. 

QUERY SERVICE 
The P.W. Query Service is designed primarily to 
answer queries on articles published in the magazine 
and to deal with problems which cannot easily be 
solved by reference to standard text books. In order 
to prevent unnecessary disappointment, prospective 
users of the service should note that: r. (a) We cannot undertake to design equipment or 
to supply wiring diagrams or circuits, to individual 
requirements. 

(b) We cannot supply detailed information for 
converting war surplus equipment, or to supply 
circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of 
details available. 

(d) We regret we are unable to answer technical 
queries over the telephone. 

(e) It helps us if queries are clear and concise. 

(f) We cannot guarantee to answer any query 
not accompanied by the current query coupon 
and a stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 3rd JUNE, 1965 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, JUNE, 1965 

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street. London, W.C.2. and printed in England by WATMOUGHS LIMITED, Idle. Bradfcrd; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGS "CONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.9.0. 
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HENRY'S RADIO LTD. 
303 EDGWARE RD., LONDON W2 

PADdington 1008/9 

+7pen Mon. to Sot. 9-6. Thurs. 1 p.m. 
Open all day Saturday 

PROVED and TESTED DESIGNS 
FULL AFTER SALES SERVICE AND GUARANTEE 

UNBEATABLE FOR PERFORMANCE AND VALUE 

VHF FM TUNER TO BUILD * 5- transistors, 4- diodes. * Printed circuit superhet. * Tuning range 87 to 105 Mc /s * RF stage and double tuned 
IFT'S-9 volt 9 mA oper- 
ated. * All parts sold separately. * Output up to I volt. * Size 4 x 31 x 21 in. 

P.P. 216 (complete with front 
TOTAL COST £6.19.6 panel) * Cabinet Assembly 

TO BUILD 201 - extra. 

MW LW POCKET SUPERHET RADIO 
TO BUILD 
* 6- transistor plus diode. * Push -pull speaker output. * Easy printed circuit. * Slow geared tuning. * Full MED and long waves. 

* Moulded cabinet 5 x 3 x I} in. 

P.P. 2f- (Battery 2'6, Phone 51 -) 
TOTAL COST 85 / Amazing sensitivity and 

TO BUILD , selectivity. 

t TWO WAVEBAND ALL TRANSISTOR 
1 CAR RADIO TO ASSEMBLE 
f 

M 

? 

TOTAL COST £8.19.6 TO BUILD 
P.P. 316. 

* Supplied as factory built assemblies -just interconnect. * 6- transistor push -pull design-double tuned IFT'S. * Push- button wavechange -full -tuning range. * Size 7 x 4 x 2 in. -fits any car -chromed front dial. * Units available separately. * Guaranteed high performance and quality. 

PUSH -BUTTON TRANSISTOR 
PORTABLE TO BUILD * 6- transistor superhet 

design. * Easy to build printed 
circuit. * 8 in. ferrite aerial, and 
D/T IFTS. * Push- button wavechange. * Full Med. /LW geared 
tuning. * Attractive sturdy cabinet. 
Site IO x 7 x 31 in. * All parts sold separately. 

SENSITIVE 
TOTAL COST £7. 9.6 (Battarri s 16 SUPERHET 

61 -) PORTABLE 

VHF FM TUNER TO ASSEMBLE 
. * Supplied as prebuilt and 

y,a,¢, 90t; i aligned units plus metal 
«rte work lust interconnect. 

%k _ * 88 tok toe Mc /s. FM tuning. 
.' * 100 mV to IOOKohm 

c !° " output. 
3;, * 6- transistor printed circuit. 

:;:sue- Superhet design. * Size 9} x 3} x 4 in. 

TOTAL COST £ 12. 7.6 (ail units available separately). 
TO BUILD P.P.216 

Let us quota 
for Parts for 
your circuit 
Send a list for 
quick reply. 

Fully detailed and illustrated 
catalogue. Over 90 pages. All 
types of components and 
equipment at competitive 
prices. P. ice 216 post paid. 

DETAILED 
LEAFLETS 
FREE ON 
REQUEST 

I IO WATT AND 20 WATT AMPLIFIERS , 

ALL TRANSISTOR PRE -BUILT 
AND TESTED UNITS 

* POWER 
AMPLIFIERS 
10 watts RMS 
music power 
output. 20 
watts peak. 
6- transistor 
designs. Re- 
sponse 40 es 
to 20 kc/s. 
100 mV sensi- 
tivity. 
Unit I. For 
12/15 ohm 
speakers. 40 volt supply.PRICE £5. 

1 9.6 P.P. 
BUILT 216 

BUILT T £5.1O.O 
(Mains units Mono 59/6 Stereo 69/6) 

* PREAMPLIFIERS -MONO AND STEREO VERSIONS. 

Unit 2. For 3 to 5 ohms. 24 volt. 

8 inputs, If mV to 
300 mV at I K to 
500 Kohm. Response 
30 c/s to 20 kc/s. 
Complete range of 
controls. 
Unit 3. Mono full 
function preamplifier. Unit 3 

Size 91 x 21 x tin. PRICIi £5. 1 0.0 P.P. 

(Brown /Gold front panel, 816). BUILT 21- 

Unit 4. Simplified version 
of Unit 3. Price built 65/- P.P. 116 

Unit S. Stereo preamplifier for use with two power amplifiers. 
1 

Size 9 x 31 x I s in. 

BUILT 
rnnnsisrogsTtató HI-fl 10107 6 PRICE£50.19.6 - 

P.P. 316. 
(Brown /Gold panel 
I2'6). 

LOW NOISE - 
LOW DISTOR- 
TION QUALITY 
DESIGNS Lam- Unit 5 

Enables complete Mono or Stereo equipment to be assembled 
at a fraction of the cost of a commercial comparable design. 
Simple to interconnect, outstanding quality 

TWO AND FOUR TRACK PORTABLE 
TAPE RECORDERS TO ASSEMBLE 

Prebuilt equipment -6 valves - 
Collaro studio decks -portable 
cabinets-8 x 5 in. speakers. 
Complete recording and playback. 

* Two track deck 10 gns. P.P. 5f- 
Amplifier 11 gns. P.P. 316 

Cabinet with speaker, 5 gns. P.P. 316. 

or SPECIAL PRICE 
P.P. 816 TWO TRACK £26 
* Four Track deck £13.19.6. P.P. 51 -. Amplifier 12 gns. P.P. 316. 

Cabinet and speaker 5 gns. P.P. 316. 

or SPECIAL PRICE £30 P.P. 8/6 FOUR TRACK 

4 WATT AND 1 WATT 
PACKAGE AMPLIFIERS 

* 6- transistor push -pull printed 
circuit (designs. 

* Size only 24 x 2 x If in. 

* 4 watt, 12/18 volt; If watt, 9/12 volt. 

* Output for 3 to S ohm speakers. 

* 7 mV into I Kohm, 40 c/s to 15 kc /s. 

If WATT 65/_ P.P. 4 WATT 79/6 iP.P. PRICES 
BUILT 
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