
Australia 50c 

New Zealand 50c 
South Africa 45c 

Rhodesia 45c 

Nigeria K40 
Malaysia $ 1 
Sweden Kr 3.50 
Malta 22c5 

Norway Kr 5.10 

Guide to the Multi-range estmeter 



electronics 

look really 
mastered 

RAPY 

...practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no " maths" 

par/ 

BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including: 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter. ac experiments. d.c experi-
ments, simple counter. time delay circuit, 
servicing procedures 

This new style course will enable anyone to 
really understand electronics by a modern, 
practical and visual method—no maths, and 
a minimum of theory—no previous knowledge 
required It will also enable anyone to under-
stand how to test, service and maintain all 
types of electronic equipment, radio and TV 
receivers. etc 

FREE 
POST NOW 

for 
BROCHURE 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do nol employ represerdattves 

NAME BLOCK CAPS 

II or write if you prefer mot to cut page ADDRESS PLEASE ,L44 

  ...1 
special free gift also to all our students 

k•swY 
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Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
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HUGE DISCOUNTS 
ON LEADING BRAND HI-FI 

ALL R.S.C. PRICES INC VAT 
* FULL LABOUR AND MATERIAL 
GUARANTEES FOR 12 MONTHS 

LOW DEPOSIT TERMS OVER 8 MONTHS 
List Price BSC Price 

WHARFEDALE DENTON £39-93pr £29.95 
WHARFEDALE LINTON £48-69pr £35.95 
LEAK 150 £46-82pr £37-50 

Prices shown correct at tim• of going to press 12.2.74 

AKAI GXC 36D Tape Unit £76.95 (Rec. Price £109.50) cl;`. 
AKAI 4000DS Tape Unit £76.95 (Rec. Price £109.50) c17. 
AKAI 1721L Tape Unit £79.95 (Rec. Price £114-50) cl'ir• 
AKAI GXC46D Tape Unit £104.75 (Rec. Price £149.50) Cr. 
GOLDRING GL72 T/Table & P.U. £29.95 (Rec. Price £37.29)5Z 
with Free Goldring G800 Cartridge worth over £ 10 fitted to above unit. 

GOLDRING GL75 T/Table & P.U. £34- 95 (Rec. Price £47.19) Carr. 85p. 
with Free Goldring G800 Cartridge worth over £ 10 fitted to above unit. 

BSR MP60 T/Table & P.U. £0.95 (Rec. Price £ 14 -95) cm 40p 

T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER 
GARRARD SP25 with G850 f16•95 SPECIAL PRICE (car,. Li) 
MacDonald MP60 with G800 £17-95 SPECIAL PRICE (car, co 
GARRARD AP76 with G800 £28.95 SPECIAL PRICE (car, Li) 

MARQUESS 30 MARQUESS 30 -4---

MacDONALD MP60 

MODEL 60 
AMPLIFIER 

A HIGH FIDELITY 30 + 30W STEREO 
AUDIO FIDELITY MODEL 60 AMPLIFIER 
PAIR AUDIO FIDELITY MARQUESS 30 SPKRS. 
MCDONALD MP60 with G800 Cartridge. Total Val 
Ready wired on Plinth withCover. 
Cabinet finished in Teak Veneer. 
Send S.A.E. for leaflet. Carr. £3 

SYSTEM 
ue over £ 165 

£99 95 
AUDIOTRINE STEREO 20 AMPLIFIER 

ridge wired on Plinth with cover 
GARRARD TURNTABLE with Swinton.. cri- PURCHASE. 

HI-FI 10 + 10W STEREO SYSTEM 
SPECIAL, 

Worth 
PAIR DIPLOMAT lOw SPEAKERS Goohl, 

Md.), • ,rr 1:•• 

55 
RSC G66 Mk11 6,6 WATT hi.h quality STEREO AMPLIFIER 

(-011t11.11›. Bass, 1 rct,lc, tri arid Bai. It) I ransistois plus Diodes. Output 
rating 1 II. F.M. Frequency range 20-20.000 c.p.s. Bass Control A 12db. 

Treble Control ± 13db. Selector switch for 
P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For 
standard 200-250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE HIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

COMPRELIENtli% E WIRING DIAGRAMS a INSTRUCTIONS I" 7c Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET • •• 40p 
as illustrated 616.60 or dep. £242 and 8 monthly payments U.12 (Total 11008). 

HI-FI SPEAKER ENCLOSURES Te" ""er " ieb. Ae" ett" "r 81ses approx. Carr. 45p.per en. 

JE8 Size 16" X 11" x 9". 
Pressurised. Gives pleasing 
results with any £5 50 
8M. Hi- Fi speaker. 
SEIO For outstanding results 
with 10in. Hi-Fi 
spkr. Size 25I. x 16 £6.75 
X 9in. Ported 

SE8 For optimum perform-
ance with any 8M. 
Hi-Fi speaker. tO•DU 
Size I9 x 104 x 9in. 
SEI2 For excellent per-
formance with 12in. Hi-Fi 
speaker and tweetert7.95 
25+ x 16 o 9in. " 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12M. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross-over unit and tweeter. Smooth 
response and extended frequency range £6.50 Ca". 
ensure surprisingly realistic reproduction. 33p 
OR SENIOR 15 WATT INCLUDING £7.4c Carr. 
HF126 15,000 LINE SPEAKER ''''''' 39p 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy conetructIon. Latest high efficiency ceramic magnets. 
Plaetieleed Cone surround. "D" Indiutes Tweeter Cone providing 
•xtended frequency range up to 15,000 c.o.s. Impedance 3 nr 
3-16 ohm, PLEASE STATE CHOICE. 

Exceptional performance at low cost. 
HF808T 8' 10W £2 98 HF120D 1r 16W 25.60 
HF1021) ir tow LS 30 ante ir 15W 15-35 
HF120 12' 15W 14 85 HF128D 12' 15W 56-86 

FANE 807T HIGH FIDELITY SPEAKER 
A lull range 8In. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast client. Roll P.V.C. cone surround and long throw voice 
roll to achieve very low fundamental resonance of 90 c.p.e. Tweeter 
cone t. fitted to extend high note response. Frequency range 26 Hz to 
15 Kilo. Gauss 10,000. Impedance 3 or 8-19 n. 
PLEASE STATE IMPEDANCE REQUIRED Lint t.t £3.99 
MODEL Barr ' 16w, with parasitic Tweeter. 
Responee 23 Hz to 15 KHz. Gauss 13,000 hop 3 or 0-- ISO. £5.50 last Lb 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-250v. AC mains operated. Response 30.20,000 ope. - 2dB. 
Separate Bass and Treble 'lilt and cut' controla. 3 input sockets for 
Mike, Gram. Radio or Tape. Input selector switch. Output for 
3-15 ohm spkrs. Max. 'sensitivity IlmV. 0/P rating 1.H.F.M. Enclosed cinc Us. 
01 x 21 x 51m. Silver finials facia l0 x 311n. 
Complete kit, wiring diagrams and instructions. 
OR FACTORY BUILT £10.95 f7.95 

R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 
Fully Transistorised. Solid State. ill•Fl o/p of 6-5 watts per channel. Designed for 
optimum performance with any crystal or ceramic Gram. P.C. Cartridge, Radio Tuner. 
Tape Recorder, etc. 
COMPLETE HIT OF PARTS WITH FULL X 11,00 Carr. FactOry built with 3.1L.95 
WIRING DIAGRAMS A INSTRUCTIONS"- " • • 40p 12 mthsguanunee " 

Or in 'resk Veneer housing j• 19.95 
Dep. £2 50 & 8 inthly pyrnt LE 50 (Total U2 50). Send S.A.E. for leaflet. .• 

AUDIO FIDELITY FRI SPEAKER KIT 
Response 30Hx-16Kilx. Imp. 8-15 ohm 8. Bass Unit, Pressure 

Tweeter. Cross.over etc. fElleach Carr Free 

SPECIAL OFFER £14.95 Pair caer. 45p. 
R.S.C. MkIll SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 
• Push Button Selector Switching For Magnetic or 
• Jack Socket- for Headphones Ceramic Pick-Ups 
• Neon Indicator regardless of Price. 
• Satin Silver Finish Metal Fascia Output (per chan-
• Solid State Circuitry nel) 15 watts RMS COMPLETE KIT 
• Twenty Silicon Transistors into 8S),. Fie. (less cabinet). ' 
• Four Diodes, Four Rectifiers quency Response Carr. 70p. 

Send .A.E. for 7 Hz to 70 KHz Cabinet if req. 
full descriptive leaflet. :- If dB. £5 extra. 

R.S.C. STEREO FM III TUNER. FACTORY BUILT UNIT INC. 
in cabinet CABINET with 12 months' guar- £42.50 

Visually matches £ 5n antee. Or Dep. £7 and 8 monthly 
Super 30 Mk. III •••••• ‘.. payments £5.17 (Total 148.36).  

50 

`YORK' HIGH-FIDELITY 3 SPEAKER SY TEM 
* Moderate size only 

rox. 25 COMPLETE KIT -fflag - x 14 x 10in. app 

* Response 30-20,000 c.o.s. Impedance 15 ohms 

* Performance comparable with 20C Carr. 
units costing considerably more old ‘.‘, 75p 

Consists of ( I) 12in. 15 watt Bass 
unit with cast chassis. Roll rubber cone surround 
for ultra low resonance. (2)3-way quarter section 
series cross-over system. (3) 8 x 5in, high flux 
middle range speaker. (4) Dome Pressure Tweeter.' 
(5) Quantity acoustic damping material. (6 Handsome Teak 
veneered cabinet. (7) Circuit and full instructions. Terms: 
Deposit £3.71 and 8 monthly payments £312 (Total £28-67). 

R.S.C. TRANSFORMERS, LF. CHOKES & RECTIFIERS FULLY GUARANTEED. Impregnated and Interleaved where necessary. 
Primades 200-260v. bOots. Itcs,ssd 

MIDGET CLAMPED TYPE 28 X 21 x 21In. TOP SHROUDED DROP-THRO' TYPE 
260v., 60mA, 6.3v. 2a   11.1.10 
200.0-250v.. 6OrnA 63, 2a   1116 

FULLY SHROUDED UPRIGHT MOUNTING 
250-0-260v. 6OrnA, 6.3v. 2•, 0.5-6.3v. 2a. £1.55 
250-0-250v. 100mA, 61v. la„, 0-5-6.3v. Sa. U-46 
300.0.300r. 100mA, 6.3v. 44., 0.5-6 4v. Za. 12.46 
30474-300, 130niA, 6-3v. 4a. c.t.. 6.3v. la. 

For Mollard 510 Amplitler   12415 
360.0-350r. 100mA. 6.3v. 4a., 0 5.6 3v. 3a. U-46 
360-0-330v. 160mA, 6.3v, 4a.. 04-6 -3v. Sa. 12.95 
420.0-426v. 200mA, 6-3v. ta., et.. 6v. 3a. 25-46 
421-0-426v. 200mA, 6 4a., Twice 5,3a. UNO 
460.0-450v. 250mA. 6.3v. la., c.t., 5e. 3a. 16-00 

250.0-250, 70mA, 6.3v. 2a., 0-5-6 3v. 2.. 11.49 
260.0.260r. 100mA, 6.3v. 3.5a.   11 -71 
250.0.250v. 100mA, 6.3v. 2a., 6 la.   II -76 
350.0.360, 80mA, 6.3v. 2a., 0-5.6.3v. 2a. 111-81 
250.0.250v. 100mA, 6.3v. 4a., 0-641-3, 3a. t2•45 
300.0.300v. 100mA, 6 -3.. 4a., 045-6.3.- 3a. 22-45 
300-0-300r. 130mA, 6.3v. la., c.t. 6.3y. la. 

Suitable for Bullard 610 Amplifier  2.2.86 
300.0.360v. 100mA, 6-11, 4a., 0.5-6 Nu. 3a. 62.46 
360.0.360v. 150mA, 6-3v. la., 0-6-6.3v. 3a. 12-86 

FILAMENT or TRANSISTOR POWER PACE 
Types 6 3v. I- 6a. 65p; 6-3,. 2a. 60p: 4.3.. 3a. 85P; 
6 3v. 6a. II 45: 12v. la. 61p; 12v. 3a. or 24v. 
1 fie 21 60:011-18v ' fall 26; 0-12-25.42v 2a11-95. 

CHARGER TRANSFORMERS 0-9-16v. lie. £1.10. 
25a. II 25; 3a.111-40; 5..11-60: 6a.11.85: 8.12-20 
AUTO (Slap UP/step DOWN) TRANSFORMERS 
0-110/120v. 200-230-260v. 50.80 watt. 11 U. 
160 watts, U-10 260 watts U-00; 600 watts 16 40 

OUTPUT TRANSFORMERS 
Push- Pull watts EL84 to 3 31 or 16 0.. 95p 
Pueh-Pull 10 watts 6V6. ECL86 to 3-6-8-

16 0   11-66 
Push-Pull EL84 to 3 or 16 CI 10-12 watts  111-60 
Push-Pull Ultra Linear for Mallard 610, etc  1266 
Pugh-Pull 19.18 watts, sectionally wound 

61.6, ICT66, etc.. for 3 or 11) 11   12.20 
Push-Pull 20 watt high quality sectionally 
wound EL34, 6L6. K T66 etc. to 3 or 15 n la-aa 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All 8/12v. D.C. 
output. Max. A.C. 

input 18v. 
la, 281. 2a, 89p. 
3a, 55p la, 72p. 

6a, 88P. 

SMOOTHING 
CHOKES 

150mA, 7-1011, 230 
n 77p: 100mA, 
1011, 200 n 
80mA, 10H, 330 CI 
65p: 60mA, 10H, 
400 ft 280. 
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50 WATT 

SPEAKER 

I 

HEADPHONES 

MICROPHONE 

DISCO SYSTEM 
100 WATT 

AMPLIFIER 
50 WATT 
SPEAKER 

TWIN TURNTABLE 
WITH PRE-AMP 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types ln Ohm» coverod in Rexine and Vynalr AND PUBLIC ADDRESS 
TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIO ORGAN 
TYPE CI 32 30-40 WATTS Ente.] t TYPE C818 60 WATTS( feerlback 

no chararteristic. Ente.' three le ri" deep 
•er,eptIonally ellhknt. low feeilback howl e,uar• cone hie one .p.aker.  alt pow„ 
sieterIstic bigh flux 13' x te 20 watt £21 .95 mi„ 04» 

Dep. £1.72 & . 11, 17 .." £32.72 speaker.. Ternis: Hep. 33 95 and • 
payironils £2 67 (Tidal £25 31i Cart. 61p. 14.15 (337 92) earr. "Sp 

TYPE C4100 100 WATTS inc. four 11• 60 watt epeakere for couriers•• 
1h. rat log. Extra heavy collent:11011. 14Ize approx. 54%16 IO' Arouetically £ 66.00 
nnail and press,. Ternis: Dep. 322 00 & 12 tut bly. ires. 14.29 (Total 173 48). Carr. dl .50 

ALL RSC PRICES INCLUDE VAT 
INTEREST CHARGES REFUNDED 

on Credit Purchases 
settled in 3 months 

MINSTREL 8W GUITAR AMP. 
incorpiirating Treroolo and 13" • h" or 10" Speaker. Output 
watt. 11.31.8, (',,,, tl,,00li. . 3 Jack Inputs for Microphone and 

Itetransent. Main. Neto, Controisi Volume. Tune. Trenoilii 
Speed T  
Tenu.: irepodl £3•95 and rnotehly 
PaYmen t • 52 39 (Total 123 07tCarr. free 19.95 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid • tate. 4 Separately controlled inputs Plue muter vol 
contnil. Ind. Ita•s and Treble Controlo. Protectiv• circuit to 
guarri agaltrat damage from accidentel Omets. Output for 
Speaker/. 3 Io 30 ohm.. MIL. 17 >. r n 74 200-250, AC 
main.. Output 50 watts music rating. Or deposit f39.93 
t9 93 & 8 monthly payment. £4 31. Total £44 41. 

FANE 
CRESCENDO 
SPEAKERS 
Full range 
available at 

ALL 
BRANCHES 

RSC PHANTOM '50' aCnodm 1b21 in: d LS201 Id .1 I: 1 e r 

For Leal Cuiter, Mie. Drain, Itadlo, Tape (Not for uee wIth Ban 
instrument.). Inr. 3 inputs and 2 vol. contruls plus Treble, Ilase and Prentice. 
Output Jack for additional 15 ohm Speaker. Attractively fluished in black with 
•Ilver-nolsheil law.la ami tartiminge. Compact alte. Fitted carrying handle. 
Terme Deposit £20 00 and 12 monthly 
parfilent.. £3.90 (Total £66 80). Car,  £1•10 ONLY £59.95 
SA E for : reflet K Manda,' 1 

Units listed below 
(a) 100w POWER AMPLIFIER 
(b) PAIR OF HI-FI HEAD-

PHONES 
(e) MATCHING DYNAMIC 
MIKE' (attached Io h.ohone) 
(d) PAIR 50 WATT SPEAKERS 

Black Resine covered 
Cabinets Sue nPV1.0‘• 
18" Ir 8" 

(e) MC TDI DISCO CONSOLE 

(b) (e) (d) 2149.95 
& (e) 

Carr. et 110 11 I 

lernia Deposit £50 and 18 monthly 
payments of £7 06 ( total £ 177.081 

TDI DISCO 
CONSOLE 

Incorporation twin Garrard 8P25 
or BSR MP60 type turntables and 
Sonaba, or Acos Carteries, with 
diamond stylil. Separate Vol. con-
trols for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bass Controlo. Separata 
input loe 'mike' with vol. control 
nritch. Black Prude covered 
Cabinet with lid. ses 
illustration on left. t69.95 
Or Dep. £23 60 and 
12 mtbly pymts £4 54 
,Total £77 98) Cree. £1 50 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
111 power nature • r• 11.11.14. Continuo... 2 YEARS' GUARANTEE 

inon rin‘ rrrrr olr nnoglete. AU, c.% I.E. 

'POP' 100 'POP' 60 por 50 
! 8" 100 Watt 

14.000 gauss 
8:150 

£27.50 

15" 60 Watt 
14,000 tot,,, 
8/1511 

£15.75 

12" 50 Watt 
13,000 sauts 

15" £12.75 
11.1. £1 71 and 8 

£3 50 and n hey. £2 and O  my lay-
colley paywent • roonthly get)inents. ruent.. £1 71 

ta 50 ( Total £31 50, £2 iTut•1 £18) (Total £15 391, 
TABLE 

EOR BASS GUITAR. ELECT. ORGAN. ETC. s1.I. l't potiEti 

' POP ' 55 12" 60W £15-95 
Gauss 15,000 Imp 8;15 Or Dep £2-45 and 
8 monthly payments £ 2 ( Total £ 18.45) Carr. Free 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 ti (t'or uses £ 8.75 11..e. 11-15 ana 
other than Bass Guitar or surfile paynente 11 15 
Electronic Organ). Carr. free (Total £10 35/. 

GROUP EQUIPMENT PACKAGE OFFERS 
P.A.L. PHASE 60 ME.III AMPLIFIER 
PR. PANE POP 55913W L/SPEAKER3 
Terme: Deposit £.32 and 12 romand, 
payments of £3 38 (Tot•I 157-88/ 

F.A.L. PHASE 60 burin AMPLIFIER 
PR. PANE POP 60 LtSPEARERS 
Terme: Dittioalt £20 and 12 niontliii 
payments of £3 90 (Total £88 801 

F.A.L. PHASE 50 AMPLIFIER 
PAIR L12/20 SPKRS ( in Cabinet.) 

Depo•it £20 00 and fi! mont 1.1. 
paynietits £8 90 ( Tito) £68 80) 

439-93 PACK ACE I'll IC I.: 
417-50 

£57:48 £51.95 orâ 
389-93 PACK \ CE 1.21011 
625.50 

1(15 43 £59.99 =ri% 
£.19 93 I' sl h % CE l'If 10E 
£26 30 

23 £59.99 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REX1NE AND VYNAIR FINISH 
LI25 50 WATT Fitted pair of 12" 50 £17.95 
watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £ 1.50 
Or depoeit £.5 95 and o nionthly payto. of £4.72. Total 143 71 
L17/20 12" 25 WATT 13,000 1.12/10 10-13 Watt entrer 
lin" 15 ohms (lui.), cabinet il" unit H.15 
Dep £415 & •"' 3. Ir ohm. 141re apte°, 14" . 
mthly pyrol, 11 42 14" . Car, 50p. Dep. £2 25 
(Total £15 511 Carr. 155p. lot hly pyrot, £1.04 (Total V.0•57) 

REGENT 50 AMPLIFIER 
A 11.1.1111 high quallty all.purporre unit 
for lead, rhythm, basa goitre, socalbits. 
gram, rullo, tape. Peak Output ratina 
Loudspeaker finit ellber horizontal oi 
sertirai tniourtIng. 

* Tau extra lem, dol, P.:In. :, 11•• 
lenfikprakers. 

le Four Jab Inputs and te,. ohm,. 
Contento for instant II, Ot op to tour 
pick•ups or inirikea". lia.. and Treille 

Terme; Irepo.lf 824-60 r72.50 
• 12 monthly pay merda 

torero], Sesnl 0.3.E. Ir leaflet. 

£4 68. tTotal £80.136.1 Carr. 59.50k 

GP30 AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 

input. I vol. conter,' llhli 
30 watt unit with Separate Base 
and Treble contente. Current 
valves. Peak output rat ! hg. 
Strong Rrattie covered cabinet with 

Attraettie blarkIsilver P.V.C. Inocua. Neon indicator. 
For 200•250v. A.C. mains. For 3 or 15 ohm 
epeaken. Send S.A.E. for leaflet. 

Terms: Deposit £ l.40 and 8 £2 5.85 
monthly payments of £3.09 
(Total £29.12). 

NOW SEVEN NEW BRANCHES 

BOLTON, COVENTRY 
DONCASTER, STOCKPORT 
SUNDERLAND, PRESTON 
and NOTTINGHAM 
R.S.C. BRANCHES OPERATE A 5-DAY WEEK 

OPEN ALL DAY SATURDAY 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BOLTON 23 Deanagate. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021-236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 
DERBY 97 St. Peter's Street. (Closed Wed.). 

Tel. 41361 
DARLINGTON 19 Northgate (Closed Wed.). 

Tel. 68043 

Carr. 75p 

NEW LARGER PREMISES AT HULL, 
DARLINGTON, NEWCASTLE & DERBY 

All items subject to 
availability. Prices correct al 
12.2.74 E. & 0.E. 

HI-FI CENTRES LTD. 

DONCASTER 3 Queensgate, Waterdale Centre. 
EDINBURGH (Closed Thurs) 

101 Lothian Rd. (Closed Wed.). Tel. 229 9501 
GLASGOW 326 Argyle St. (Closed Tues.). 

Tel. 248 4158 
HULL 7 Whitelrlargate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Briggate 

(Closed Wed.). Tel. 28252 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel, 723 1629 

R.S.C. BATTERY'MAINS 
CONVERSION UNITS 

TYPE DM]. Al, 
all- dry battery 
eliminator. Size 
51 41 21in. 
approx. Complete-
ly replaces bat-

teries supplying I . 5v and 90v. to 
battery radio where A.C. mains 
200/250v. 50c/s is available. Ir 

Carr. 30p. 

MAIL ORDERS & EXPORT ENQUIRIES TO: 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 13. 
Tel: PutIsay ( 097351 77631. 

TERMS C.W.O. or C.O.D. Na C.O.D. under SI. 
POSTAGE 289 EXTRA UNDER £3. 88p EXTRA 
OVER ta OR AS QUOTED. TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 

SUPPLIERS TO GOVT. DEPTS. H.S. FORCES. 
EDUCATION AUTHORITIES & HOSPITALS. Etc. 

MAIL ORDERS MUST NOT BE SENT TO SHOPS 

MANCHESTER 60A Oldham Street (Closed Wed.). 
Tel. 236 2778 

MIDDLESBROUGH 106 Newport Rd. (Closed Wed.). 
NEWCASTLE UPON TYNE 24 Newgate Shopping 

Centre (Closed Wed.). Tel. 21469 
NOTTINGHAM 19119A Market Street 

(Closed Thurs.). Tel. 48E65 
PRESTON 41 Friargate Walk, St. Georges ShoPtig Prec 
SHEFFIELD 13 Exchange Street (Coatis Mkt. Blds. 
STOCKPORT (Closed Thurs.). Te1.20716 

8 Little Underbank (Closed Thora.). Tel. 480-0777 
SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573 

1123 



BENTLEY ACOUSTIC 
CORPORATION LTD. 
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EF811 .30 
13189 .27 
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111102 .50 
E1,97 .70 
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MINICOMP 100 

LEARN THE 

DIGITAL COMPUTER 

LOGIC TECHNIQUES 

NEW! 
SUPERBLY 
IMPROVED 

MINICOMP 1000 

6 4 6 

Build something completely out ol the ordinary. Build the fascinating MINI-
COMP* the miniaturised ERNIE. 
The MINICOMP employs sophisticated LOGIC techniques and brilliant 
NIXIE tubes to display truly RANDOM NUMBERS. At the mere touch of a 
button the neon numbers "WHIP" round spectacularly at high speed, before 
a random number within a pre-set range is selected and displayed. 

MINICOMP 100 
Includes tour range selections within 00-99. 
• DICE : 1-8 • ROULETTE : 00-36 • POOLS : 00-59 • BINGO : 00-99 
Kit includes 7 latest LOGIC I.C.'s, 3 transistors, 2 NIX1ES, fibreglass P C 
board, the power supply and various other components. 

MINICOMP 1000 
After tremendous popularity of MINICOMP 100 we are now pleased to intro-
duce MINICOMP 1000, which has all the original features of MINICOMP 100 
but in addition it provides two higher ranges: 
• QUARTO : 000-399 • KILO : 000-999 
Kit includes 9 latest LOGIC IC's 3 transistors, 3 NIXIES, 2 P.C. boards, the 
power supply and various other components. 
The MINICOMP is extremely easy to build as the P.C. boards are supplied 
with IC's fully assembled and tested. The illustrated instructions include an 
introduction to the LOGIC techniques employed in the MINICOMP. Attractive 
blue or red NYLON coated and elegantly sized case, approx. 7•, r and 
silk aluminium panel. 
APPLICATIONS: The MINICOMP simulates electronically all phenomenon In 
nature or activity in daily life with random occurance. RANDOM PULSE 
TRAINS are found useful in medical and statistical rr ch. Digital LOGIC 
makes possible a modern and exciting means of playing any number of 
NUMBER GAMES the human mind can conjure up. 
A PROFOUND ATTRACTION FOR PARTY GAMES, FETES. RAFFLE AND 
POOLS DRAWS. A purely random selection of the draws could well contd., 
bute to your winning combination.. 
U.K. PRICES: Overseas and quantity prices on request. 
240V, 50 HZ. OR 110V, 80 HZ. mains operated. 
MINICOMP100, KIT: £39•50 Built & Guaranteed Units: £42•50 I All notes In-
MINICOMP1000, KIT: £49•50 £53• 50 elude V.A.T 
TERMS: C.W.O. or C.O.D.. MAIL ORDER ONLY, and PAP. 

MICROELECTRONICS riTi777(571 
51 Mexfield Road, London SVV 15 2RG. Tel: 01-870 2368 

• Patent applied tar. 

Why pay more - look at our 
Fantastic Bargain Offer/ 

THE AVON AUDIO SYSTEM 
 - g à 

..,e`-2.11M•m_ m 

the uncabineted system is ideal as an economical replacement for 
an outdated chassis. S  Amplifier for Stereo/Mono record 
reproduction. Tuner with medium, long and short wavebands provides 
Worldwide coverage, even the weakest continental stations can be 
received with superb clarity. Push button band selection, 10 watts 
total output. Frequency response 25-18000 Hz. 
LATEST BSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perma• 
types of lin., 10,n., and 12in. sent magnet units have been 
Mono or St ic play, Manual specially selected to provide 
.  the (tallest range of audio 

reproduction. 

EASY TO INSTALL-NO TECHNICAL KNO W-
L EDGE REQUIRED. List Price £45•74. OUR PRICE 

£3600. Credit Terms £3•50 
deposit plus £2 Post & Packing 
followed by 9 paymentso(£4•10 
(Total Credit Terms £44•40) 
Don't miss this bargain. 

SEND £5•50 TODAY Nt4 
ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE I 

1132arj  

CALLERS WELCOME • 

100 Chase Side, Southgate, • 
radio  P 41 London NI4 SPL 74 

Tel: 01-886 37339666 
III MIMI.. Mil IM 11111 In Mai II 
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SECOND GENERATION 25 WATT HYBRID 
A brand new hybrid fabrication technique, recently perfected in o ur laboratories, has 
enabled us to achieve our latest range of completely integrated devices. 
We have now finally reduced the modular amplifier to a simple Input/output device 
requiring only the addition of a basic unstabilized (split line) power supply. 
The HY50 takes medium power modules to their logical conclusion by Incorporating 
with it a heatsink, which is designed in special high conductivity alloy, sufficient for 
normal audio use without additional chassis sinking. All this without significantly 
increasing the size of the module comparable in size to a packet of ' King-size' 
cigarettes. 

Consistent with modern thinking a triple rated output circuit with a load fuse allows 
for peak transient response without distortion but ensures the necessary protection. 

OUTPUT POWER: 
LOAD IMPEDANCE: 
INPUT SENSITIVITY: 
INPUT IMPEDANCE: 
TOTAL HARMONIC DISTORTION: 
SIGNAL/NOISE RATIO: 
FREQUENCY RESPONSE: 
SUPPLY VOLTAGE: 
SIZE: 

SPEC. 
25 watts RMS. 50 watts peak music power 
160 into 8 0 

Odb (0 775 volts RMS) 
41K0 
Less than 0 1 % at 25 watts typically 005 
better than 75db 
10Hz-50KHz ± 1db 
± 25 volts 
105 x 50 x 25 mm 

Pelee £5•1114) mono. ED . 00 eeeee o 

Prier. inclusive of VAT & P & P 

NEW HY5 PRE-AMPLIFIER 
Unchallenged for two tears, the HY5, our unique multifunction preamplifier/tone hybrid, has been brought 
into line with the advancements in our power hybrids. 
Like the HY50, the new HY5 has no external components 6. has been redesigned to run off a split power-
line with improvements in signal/noise, overload, capability 6, reduced distortion. The output has been 
Inc e  to match the power module (Odb), and to share the same power supply. 
Overall size is reduced by the use of a new thin film circuitry whilethe device still retains all the functions 
of the earlier device. 
When combined with tha HY50 L power supply only potentiometers are required to complete a simple 
mono amplifier with input & output facilities expected to be found on HI-FI amplifiers. 
The combination of two HY5's two HY50's sharing e common power supply (PSU50) are linked by 
balance control to form a complete stereo system. 

INPUTS SPEC. 
Magnetic Pick-up 3mV (within 1db RIAA curve) 
Ceramic Pick-up up to 3mV 
Microphone 10mV 
Tuner 250mV 
Auxiliary 3-100mV 
Input impedancel7k0 1kHz 

OUTPUTS 
Tape 100mV. 
Main output, Odb (0.775volts) 

ACTIVE TONE CONTROLS 
Treble ± 12db at 10kHz 
Bess ± 12db at 100Hz 
OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input 
OUTPUT NOISE LEVEL (below I0mV magnetic Input) 68db 
DISTORTION 0 05% at 1kHz • 
SUPPLY VOLTAGE ± 16-25 volts 
SUPPLY CURRENT 15mA 
Price £A•85 mono. £9•70 stereo 
PrIc• Inclusive of VAT & P & P 

POWER SUPPLY PSU50 
The new PSU50 has a low profile look being only 2) inches high and can be used for either mono or stereo 
systems. 

SPEC. 
OUTPUT VOLTAGE ± 25 volts 
INPUT VOLTAGE 210-210 volts 
SIZE L. 70,0. 90,H. 60 ram 

Price £.5•23 
Pelee Inclusive of VAT & P & P 

CROSSLAND HOUSE • NACKINGTON•CANTERBURY• KENT 

CANTERBURY 63218 
Please note we reserve the right to substitute at our discretion updated versions of advertised designs 

where applicable. 
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TE40 
7E65 
TE201) 

TE22D 

SE350A 
sae° 

_ 

TEST 
EQUIPMENT 
MULTIMETERS 
(cur. etc. 30P) 
M210 (Case £1-2.5) 20K/ Volt Slimilne 6 75 
TLH330 2K/Volt Robust 7-50 
U437 10K/Volt Steel case. AC up to 40 kHz 4-05 
U4324 20K/Volt with AC current ranges 8 00 
AF105 (Case £1-110) 50K/Volt 11-95 
U4313 20K/Volt AC current. Steel case 10.50 
U4341 Plus Built in translator tester 10-54 
Model 500 (Case ft - 95), 30K/Volt 0.55 

OTHER EQUIPMENT 
SE250B Pocket Signal Injector 210 cart. 15p 
SE500 Pocket Signal Tracer 1 70 can. 15p 
TE15 Grid Dip meter 440kHz-

280mHz 15-00 can. 30p 
AC Millivoltmeter 1-2mHz 11-75 carr. 35p 
28 Range valve voltmeter 22-50 can. 40p 
120kHz-930mHz RF Generator 

carr. 405 
20Hz-200kHz Audio Generator 

19-05 carr. 40p 
12-50 carr. 20p Deluxe Signal Tracer 

Volts/ohms/R-C sub./ 
RF field/RF gen. 14-75 cart. 20p 

New Revolutionary Supertester 68OR 
68OR thsh. Accessories 
EIS 50 Transistor tester 

Electronic voltmeter 
Ampciamp 
Temperature probe 
Guess meter 
Signal Injector 
Phase Sequence 
EHT Probe 
Shunts 25/50/100A 

:k> 

11-00 
18-00 
II:es 
11-95 
11-15 
5115 
5-15 
5-05 
4-S0 

A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester II 50 p J. p 15p 
04002 Photoelectric System £13-70 
E1310 Stereo mag. cart. preamp. 4 80 p 6 p 25p 
Easiphone D1201 telephone amplifier 7-50 p & p 25p 
131211.3 Teleamp. with PU coil 4-95 p & p 205 
LL1 Door lntercomm. and chime 8-40 p & p 25p 
1 Kw Dimmer/controller 3-00p & p 10p 
9" Twin spring unit For 3-30 p rtp 15P 
16" Twin spring unit Reverbs 8-85 p&p 25P 
US50 Ultrasonic Switch Transmitter/Receiver £12-75 
C3041 1-250 MH z £4•25 
C3043 5CH 1-300 MHz ¿S-75 
VHF 105 Aircraft Band Convertor 450 y & p 15p 

44• 7205 pp Lapp1155pp B2035 4 Ch. mic. mixer 
B2004 2 ch. Stereo mixer 
PK3 Kit. Etch your own printed circuits 

£1-95 P & P 20P 

EXCLUSIVE: SPECIAL OFFERS 
MW/LW CAR RADIO AKAI GXC40 
+ or - Earth with speaker Stereo cassette recorder. 
and fixings. ES 50 corr./ E50-95 carr/packg. 50p. 
Packg. 30p. Pair Akal ADM micro-

phones. E11-115 cardpackg. 
8 TRACK CAR STEREO mg. 
( - Earth) with speakers in 

PORTABLE CASSETTE Pods L fixings. £12-50 TAPE PLAYER— 
carr/packg. 40p. 

for car or carry around. E7 25 
Portable Battery Cassette cliff/Pacii11• 20 1i, 
Tape Player E7-25. HANIMAX BC808 POCKET 
Car Lighter Plug and adaptor CALCULATOR WITH 
for all cassette and radio % KEY. £28 OS, 
6/7419 volt output (state 
width) EI - 05 each HANIMAX BC811M 

MEMORY VERSION E37-50 
Rotel Stereophones 
RH630 es.» MAINS UNIT for ace* 
RH700 f... 75 Ban 1M £2-85 (state model) 

RH430 £3• 38 HANIMAX H101 STEREO 
Rotel RA310 15+15 watt COMPACT RECORD 
Stereo Amplifier (List PLAYER 2 x 7 watts 
£52.00) £ 4-52. Complete with Speakers 

(List E54-50) Price E.311-115 
Wein W500 Battery/Mains Plus free pair of stereo 
Cassette Recorder LIS-7g phones 

PANEL METERS • TRANSFORMERS • CONTROLS • RELAYS 
IRONS • TOOLS • VALVES • POT CORES MOST TYPES OF COMPONENTS 
You need a catalogue! 55p post paid complete with Discount Vouchers 

SPECIAL PURCHASES 
UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand new transis-
torised geared 
tuners for 625 Line 
Receiver IF output. 
£2.50. Post 20p. 

EASY TO BUILD KITS 
BY AMTRO N— 

EVERYTHI NG SUPPLIED 
Model No. 
310 Radio control receiver 2.118 
300 4-channel RIC transmitter 5-15 
34$ Superhet R/C receiver 545 
455 AM signal generator 12-33 
65 Simple transistor tester 1-40 
115 8 watt Amplifier 3-10 
120 12 watt amplifier 4-70 
125 Stereo control unit 5-70 
130 Mono control unit 3-60 
605 Power supply for 115 4-S5 
610 Power supply for 120 4-55 
815 Power supply for 2 x 120 5-73 
230 AM/FM aerial amplifier 2-93 
240 Auto packing light 5-10 
275 Mic. preamplifier 4•04 
570 LF generator 10Hz-1mHz 15-S0 
575 Sq. wave generator 20Hz-20Khz 14-00 
590 SWR meter 12-85 
620 NI-CAD Charger I - 2-12v 8-00 
630 STAB Power supply 6-12v 0 25-0-1 A S-15 
690 DC motor speed Gov. 2-87 
700 Electronic Chaffinch 7-011 
705 Windscreen wiper timer 040 
760 Acoustic switch 10-75 
780 Metal Detector (electronics only) II- 65 
790 Capacitive Burglar alarm 4-55 
835 Guitar preamp. 4-2S 
840 Delay car alarm II- IS 
875 CAP. Discharge Ignition for car engine 

(-Ve Earth) 13-15 
80 Scope Calibrator 2-25 

255 Level indicator 4-15 
525 120-160mHz VHF timer 11-30 
715 Photo cell switch 7-70 
795 Electronic continuity tester 4-30 
860 Photo timer 13-25 
871 Slide projector auto feed control 7-15 
235 Acoustic Alarm for driver 7-44 
465 Quartz XTAL checker II- 75 
220 Signal injector 2-30 
390 VOX WU 
432 Testakit 15-30 
670 Buffer Battery Charger 4- LS 
88$ Capacitive Contact Alarm 4-25 
850 Electronic Keyer 18-75 
820 Electronic Digital Clock S8 • 50 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 

Prices correct at 
ffrne of preparation. 
Subject to change 
without notice. 

BUILD THIS TUNER 
MW/LW Radio Turner to usa with any amplifier. 
Features Muliard RF/IF module Ferrite aerial, built 
in battery. Excellent results. Size 7" a 21" x 31". 
All parts E4-85. carr. 15P. 

MULTI-USE & RADIONIC KITS 
10-1 10 Projects 34111 
50-1 10 Projects 8-40 
150-1 150 Projects 15411 
Telephone Communicator 7111 
X20 20 (Elec.) I P row, 4-05 
X40 40 (radio) I 0-0 
(carr./packing 40p) 
All transistor circuits with hand books 

BUILD THIS RADIO 
Portable MW / LW 
radio kit using Mullard 
RF/IF module. Features 
MW — bandspread for 
extra selectivity. Slow 
motion tuning. Fibre 
glass PVC cabinet. 600MW 
output. All parts E7-48 (battery 22P) C•II ate. 32e 

Henry's LRIArADI ITOE D 
EDGWARE ROAD, W2 

SEE FACING 
PAGE FOR 
ADDRESSES 

GARRARD BATTERY TAPE 
DECK 
GARRARD 2 speed 9 volt tape decks. Fitted record/ 
play and oscillator/Erase heads. Wind and rewind 
controls. Takes up to 4" spools. Brand new com-
plete with head circuits. 
£9.50 carr. 30P 

TOP QUAL-
ITY SLIDER 
CONTROLS 
60mm stroke high 
quality controls com-
plete with knobs (post. 
etc. 15p any quantity). 

Singles Log and Lin 
5K, 10K, 22K, 50K, 100K, 
250K, 500K, 1 Meg. 
45p each. 

Ganged Log and Lin 
10K, 22K, 50K, 100K, 
250K, Sep each. 
(Quantity discounts 
available) 

Complete with knobs. 

MARRIOT 
TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance 

E2-00 
18 Med. Impedance 

E2-011 
R730/873 2 track mono 
Record/Erase low imp. 

7E5raPseenhiler.ads for ' 17' and 
'18' 75p 
'83' 2 track mono, 
HI imp. -75 
'43' Erase Head for '63' 

75p 
(Post, etc. 15p any 
quantity). 

SINCLAIR, MINIATURE AMPLI-
FIERS & TUNER/DECODER 
AMPLIFIERS (carr., etc. 20p) 
4-300, 0-3 watt 9 volt SP60 2Z60/Stereo 80/ 

1-75 PZ8 30- 45 
104, 1 watt 9 volt 3 III Transformer PZ8 3 05) 
304, 3watt 9 volt 3-05 
555.3 watt 12 volt 410 
E1208. 5 watt 12 volt 5-111 
608, 10 watt 24 volt 4.95 
410,10 watt 28 volt 4-55 
E1206, 30 watt 45 volt 

S-" 
E1210, + 2/ watts 

12 volt 7-75 
RE500, 5 watt IC mains 
operated Amplifier 
with controls 4-30 

SAC14, 7 + 7 watt 
Stereo with controls 

II - 75 
SAC13, 15 + 15 watt 
Stereo with controls 

14-55 

SP40-5 2Z40/Stereo 80/ 
P25 25-00 

SP40-8 2Z40/Stereo 80/ 
PZ6 27 75 

New SINCLAIR 
PROJECT SO 
Stereo Preamp. 11-15 
Audio Filter Unit 4-05 
Z4015 Watt Amp. 5 • 41 
Z60 25 Watt Amp. 11.90 
PZ5 Mod. for 1 on 2 Z40 

4-U 
PZ6 Mod. (S Tab) 
1 on 2 Z40 7-1111 
PZ8 Mod. (S Tab) 
1 on 2 ZOO 7-88 
TRANSFORMER FOR 
PZ8 345 
Project 605 Kit 10 • I15 
Project 805 2645 

POWER SUPPLIES FOR 
EVERY PURPOSE 
(All cased unless stated chassis) 
470C 6/7119 volt 300 MA (includes Multi-Adaptor for 
Tape Recorders, etc.) 215 post 20p 

Car Lighter Voltage Adaptors 300mA (State voltage 
6v, 71v, Qv) 1-95 ea. post 25p 

SC202 3/6171/9 volt 400mA 335 carr. 30p 
HC244R Stabilised version 435 carr. 33p 
P500 9 volt 5COmA 2 110 post 20p 
P11 24 volt 500mA (chassis) 216 poet 20p 
P15 26/28 volt 1 amp (chassis) 240 post 20p 
P1060 12v 1 amp (chassis) 4- SO post 20p 
P1081 45v 0-9 amp (chassis) 750 post 209 
P12 41--12 volt 0-4-1 amp 7- IS poet 30p 
SEIOIA 3/8/9/12 volt 1 amp (Stab) 10.30 post 25p 
RP164 6/71/9/12 1 amp (Stab.) 12-95 post 30P 

FIBRE OPTICS 
0-01 Diem. Mono Filament 
£3•04 per 50 metre reel 
0-13 Diam. 64 Fibres 
Sheathed. CIAO per metre 
SPRAYS 15mm Diem. 
(Mares Tall Spray £10-5111 
7mm. Diem. 011) 

All tiMes offered subject to availability. 
Prices correct at time of ..as E & 0E. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order unless stated. 
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FREE BOOKLET 
All types of 
TRANSISTORS - RECTIFIERS 
BRI DGES-SCR's-TRIACS 
INTEGRATED CIRCUITS 
F.E.T.-LIGHT DEVICES 

OVER 1500 DIFFERENT DEVICES Semi-conductor Users 

ENTIRELY NEW EDITION (ask for booklet No. 34) 

SEND FOR YOUR FREE COPY TODAY 

UK'S LARGEST RANGE OF TRANSISTORS, IC'S 
RECTIFIERS, ALL SEMICONDUCTOR DEVICES 
BEST PRICES RETAIL • TRADE EXPORT & INDUSTRIAL 

MoreDevices 
New Prices 
New Ranges 

This is a must 
for all 

INTEGRATED CIRCUITS VERY IMPORTANT. ONLY branded I.Cs 
are to the FULL manufacturers specifications. 

ALL others are not. Henry's sell only branded Integrated Circuits ... From TEXAS 
I.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or under 

spec, devices when you can purchase the genuine article from us-ex stock... 
need we say morel 

Type 1/11 12/29 30/99 
!PADS 

85740014 0.20 0-18 0.16 
857401N 0.20 0-18 0-16 
857401AS 0-38 0-38 0-33 
8574025 0-20 0.18 0.16 
8.57403N 0-20 0-18 0-18 
857403AS 0-38 0.38 0.83 
8574045 0.24 0.21 0.18 
8574055 0.20 0.18 0.16 
857405.45 0.44 0-44 0-38 
8574065 0.40 0-38 0-85 
8574075 0.40 0-38 0-35 
8574085 0.26 0.22 0.19 
8574095 0-33 0.33 0.28 
857409A5 0.44 0.44 0.88 
8574105 0.20 0.18 0.16 
3574115 0-25 0.23 0.21 
8574125 0-28 0.28 0.25 
857412,15 0.38 0.38 0.33 
8574135 0.30 0.27 0-25 
8574145 0.72 0.72 0.63 
8574165 0.30 0.27 0.25 
8574175 0.30 0.27 0-25 
8574205 0.20 0.18 0.16 
8574225 0.28 0.28 0.25 
857422A5 0.38 0.38 0-33 
8574235 0.37 0.34 0-82 
8574255 0.37 0 37 0.82 
8574275 0.37 0.37 0.32 
8574285 0.13 0.43 0.37 
8574305 0.20 0.18 0.16 
8574325 0.37 0-37 0.32 
8574335 0.43 0 43 0 38 
857433A5 0-57 0.57 0.50 
8574375 0.43 0-43 0.87 
8574385 0 43 0 43 0.37 
857438AN 0.57 0.67 0.50 
8574405 0.20 0.18 0.16 
857441A5 0-85 0-79 0.73 
8574425 0.85 0.79 0.73 
8574435 1.50 1-27 1.13 
8574445 1.50 1.27 1.13 
8574455 2-18 2.16 1-89 
8574465 2-16 2.16 1.89 
857447,45 1.80 1.80 1.57 

LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF 
SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED 
REGARDLESS OF MIX. SN74 ... HIGH POWER ... SN74 LOW POWER 
SERIES IN STOCK.. . SEND FOR LIST 38, FREE ON REQUEST. LOW PROFILE 
SOCKETS 14 PIN ... 15p 16 PIN. 17p. 8 PIN ... 14p 

Type 1/11 12/29 30/99 Type 1/11 12/29 30/99 
I pip Sp pi pi 

8574485 1-50 1.27 1-18 85741425 2.88 2.88 2.52 
8574505 0.20 0-18 0-16 85741455 1-44 1-44 1•26 
857451N 0-20 0-18 0•18 85741475 2.30 2.80 1.83 
8574535 0-20 0.18 0.16 85741485 2.01 2.01 1.63 
8574545 0.20 0.18 0.16 85741505 2-30 2.30 2-01 
8574605 0-20 0.18 0-16 85741515 1-15 1.15 1.00 
8574705 0.33 0.30 0.27 85741535 1.09 1.09 0.95 
8574725 0.38 0-38 0-84 85741545 2-30 2.30 2-01 
8574735 0•44 0.41 0.37 85741555 1-15 1.15 1.00 
8574745 0.48 0-48 0.42 85741565 1.09 1.09 1.00 
8574755 0.59 0.55 0.51 85741575 1.09 1.09 0.95 
8574765 0.45 0.36 0.32 85741595 2.44 2.44 2-14 
8574805 0.80 0.70 0.50 85741605 1.58 1-58 1.88 
8574815 1.25 1-10 0.95 85741615 1.58 1.58 1.38 
8574825 0.87 0-80 0.72 85741625 1.58 1.58 1.38 
857483N 1-20 1.10 1.00 85741635 1.58 1-58 1.38 
8574855 1.87 1.87 1.63 85741645 2.01 2.01 1-76 
8574865 0.50 0-50 0.44 85741655 2.01 2-01 1.76 
8574895 4-32 4-82 3-78 85741665 2-16 2.16 1-89 
8574905 0.75 0-70 0.69 85741675 4-10 4.10 3-59 
857491A5 1.10 1-00 0.90 85741705 2.88 2.88 2.52 
8574925 0.75 0.70 0.68 85741725 6-78 5-76 5.04 
8574935 0.75 0-70 0-68 85741735 1.86 1.66 1.45 
8574945 0.85 0-80 0.75 85741745 1-80 1.80 1-57 
8574955 0.85 0-80 0.75 85741755 1-29 1-29 1-13 
8574965 1.00 0-90 0.83 85741765 1.44 1.44 1.26 
85741005 2.16 1-89 1.89 85741775 1-44 1-44 1-26 
85741015 0.60 0-53 0.45 85741805 1.44 1-44 1• 28 
85741055 0-60 0-53 0.t5 85741815 5.18 5.18 4.53 
85741075 0.51 0.51 0-45 85741825 1-44 1-44 1-26 
85741105 0.57 0.57 0.50 85741845 2.16 2-18 1-89 
85741115 0.86 0-88 0.75 8574185,45 
85741165 2.18 2.16 1.89 2.16 2.16 1-89 
85741185 1.00 0.90 0-83 85741885 6.48 6-48 51)7 
85741195 1.92 1.92 1-68 85741905 2.30 2-30 2-01 
85741205 1-05 1.05 0 92 85741915 2.30 2-30 2.01 
85741215 0 67 0.57 0.50 85741925 2.30 2-30 2-01 
85741225 0.80 0.80 0-70 85741935 2.30 2.30 2-01 
85741235 1•44 1•44 1•26 85741945 1-72 1-72 1-51 
85741255 0.69 0.69 0-60 85741955 1.44 1-44 1.26 
85741265 0-69 0.69 0-60 85741965 1.68 1.68 1.88 
85741325 0-72 0.72 0.63 85741975 1.58 1-68 1.38 
85741365 0-83 0.68 0.55 85741985 8.16 8.16 2-77 
85741415 1.00 0-90 0.80 85741995 2.88 2-88 2-52 

TRANSISTORS A SELECTION FOR FULL LIST SEND FOR 
BOOKLET 38 TODAY 

AAZ13 lOp 13C182 120 BYZ13 35p 0038 65p ZTX108 109 
AC107 359 FICY32 85p 01060 55p 0(144 1110 ZTX300 14p 
ACI28 209 B0Y39 1.00 GET111 0045 180 ZTX302 18p 
AC187 20p BCY55 2.50 55p 0071 15p ZTX500 16p 
ACY17 85p B0Y70 15p GET115 75p 0072 250 20301 400 
ACY39 65p BCY7I 20p Ge2880 55p 0077 55p 25697 150 
AD149 50p BCY72 18p LM309K 0081 28p 25706 10p 
AD161 390 1315124 801 1.87 0083 25p 25930 200 
AD162 39p 1112131 45p 36,41121 25p 0C140 Isp 21:987 45p 
AFI17 Up 13F115 220 MJE340 500 00170 2.6p 251132 2.5p 
AF118 50p 131,180 880 MJE520 650 00200 550 251304 22p 
AF139 33p BFI94 13p 512E3055 00202 900 251613 20p 
AF186 40p 1311113 25p 76p OCP71 1-00 251671 1.00 
.4F239 440 liFX34 55p 511'1,105 48p ORPI2 55p 25;2147 75p 
A8Y27 309 131,3188 Up 5K1217 45p ORP60 45p 252160 69p 
BA115 10p BFY50 200 NKT404600 P346A 20p 252926 10p 
BAX13 5p BFY51 200 OAS 600 TIL209 25p 253053 200 
BC107 15p 131,1•64 45p 0.481 10p TIP29A 499 253054 45p 
BC108 150 EIFY90 759 0,4200 130 TIP30A 58p 253055 45p 
BC109 169 BLY36 6-25 0,4202 10p TIP31A 61p 253440 50p 
BC109C 14p 138)00 15p 0C16 85p TIP41A 740 253442 1.10 
BC113 150 BU105 2.20 0020 1 24 TIP42A 900 2'53525 805 
BC147 129 BY100 15p 0028 65p 11043 260 253614 59p 
BCI69C 140 BY127 150 0035 65p V405A 25p 253702 llp 

253714 1.60 
2513771 1.75 
253773 2.25 
253790 2 25 
253819 850 
253866 750 
253903 150 
254002 149 
2074128 1130 
254871 Up 
2015457 36p 
28001 3.00 
28026 8.90 
28303 70p 
40250 450 
40361 450 
40362 400 
40408 50p 
40486 75p 
40636 1.00 
40430 850 

TBA800 5 WATT I.C. 
Suitable alternative to 
SL4031). 5/30 volt oper-
ated. 8/16 ohm 5 watt 
Output. 
With circuits and 
data £1-50 

Sinclair IC12 
with circuits and data. 
8 watt IC with printed 
circuit board 
28 volt operated E2•00 

214414 IC 
Integrated circuit radio as 
featured by many magazines 
(pW Jan. 73 Reprint 
Ref. No. 19 for 109) £1 20 

STROBE TUBE 
ZFTIA/XTF2. Suit-
able for Dec. '73 
Pract. Electronics 

22.50 

ST2 (D32) DIAC 25P 
CRS1/40 SCR 45P 

Ultrasonic Transducers 
Operate at 40Khz up to 100 yds. 
Ideal remote switching and signalling. 
Complete with data transmitter and 
receiver new I.C. circuits. 
Per pair £5•90 
TA960 IC with socket £1•80 

rel. No. 31, 15p) 

3015F 7 SEG. 

data price £1-70 each ' 
I.C. size complete with 

(digital clock circuits __  

I 1 , • 

TRANSISTORS SPECIAL OFFER 

2N3055 
25  47p ea 
100  429 
500  39p 

1000  34p 

BY127 
25  12p ea 
100  10p 
500   $p 

1000   Sp 

ZENER DIODES 
400 m/w BZY88/ 
BZX83. From 3.3 
volt - 33 volts 10p 
each 

1.3 watts 5'% Mini-
ature Tubular. 
IN4700 series. 
From 3.3 volt - 33 
volt 10p each. 

10 watts. Stnd 
Mounting. ZS 
series 6-8 volts - 
100 volts 5% 409 
each. 

SILICON 
RECTIFIERS 
1 amp series 
IN4001 to !NW 
From lep ea 
1.5 amp 
PL4001 to PL4007 
From 8p ea 
3 amp 
PL7001/IN5400 
From 14p ea 
Send for full list 38 

MORE OF 
EVERYTHING 

AT 

HENRY'S 
See pages 1126 a. 
1127, and Outside 
Back Cover of this 
magazine. 

BEST VALUE 

AF117 

25  15p ea 
100  139 
SOO  12p 

1000  10p 

0C35 

25  460 ea 
100  429 
500  31p 

1000  34p 

LINEAR I.C. 

702C (T05) 7Sp 

709C (T05) 39p 
709C ( OIL.) 30p 

723C (T099) "P 
723C (OIL.) 110p 

728C (OIL.) 45p 

728C (T099) 4Sp 

741C (T05) 50p 
741C (OIL.) 50p 

747C (1099) £1 • Op 
748C (OIL.) 41p 

Semi-

Conductor 

QUANTITY 

DISCOUNTS 
10% 12-, 15% 
25+, 20% 100+ 

Any on• type 
except where 
quantity 
discounts shown. 

Min. order El.00 
please. 

TRIACS - Stnd. mounting with 
accessories 
3 AMP RANGE 1-11 

Price ea. Type P.I.V. 
SC35A 100v 000 
SC3513 200v 85p 
SC35D 400v tlOp 
SC35E 500v E1.21 

6 AMP RANGE 
SC40A 100v 90p 
SC406 200v 05p 
SCIOD 400v fl - 20 
SC40E 500v El • 50 
10 AMP RANGE 
SC45A 100v £1 05 
SC45B 200v £1 15 
SC45D 400v fl 45 
SC45E 500v CI 85 

15 AMP RANGE 
SC50A 100v £1.45 
SC5OB 200v Et 65 
SC5OD 400v £1 IS 
SC50E 500v U.25 

TRIACS - Additional Typ• 
40430 TR1AC (1066) 85P 
40669 TRIAC (Plastic) 

911p 
40488 TR1AC (TOS) 7Sp 

3 Amp 
1048 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LOW COST Sizes, are approx. 
250M/A QUARTER AMP 
B025/05 50 Ply 16p 
13025/10 100 PIV lip 
IxIx 4" die. 

AMP 1-11 Pricing 
Type P.I.V. Price ea. 
1305/05 50v 209 
1305/10 100v 22p 
1305/20 200v 23p 
B05/40 400v 25p 
805/60 600v 27p 
(1-1 x x .r.‘" dia. 

1 AMP P.I.V. 
B1/05 50v 
BI/10 100v 
B1/20 200v 
131{130 600v 
(Ho (L dia. 

1 AMP P.I.V. 
W005 50v 
W01 100v 
WO2 200v 
WOO 600v 
I o 1" Tubular 

2 AMPS P.I.V. 
82105 50v 
132/10 100v 
B2/20 200v 
132/60 600v 
82/100 1008v 
(hi x ( L x ran" dia. 

4 AMPS P.I.V. 
B4/100 100v 55p 
64/200 200v 59p 
84/400 480v 45p 
84/600 600v 75p 
84/800 800v El 00 
tH x 4L x (ty" dia. 

8 AMPS P.I.V. 
86/05 50v 65P 
86/10 100v 70P 
68/20 200v SOP 
B6/40 400v 90P 
B6/111x0 600v LI 00 
(H o ( L x-," dia. 

25p 
25p 
28p 
30p 

29p 
309 
32p 
35p 

1Sp 
409 
45p 
SOP 
559 

ii 

SILICON CONTROLLED 
RECTIFIERS 
Type 
ONE AMP (T05) P.I.V 
CRS 1/05AF 50v 
CRS 1/10AF 100v 
CRS 1/20AF 200v 
CRS 1/40AF 400v 
CRS 1/60AF 600v 
THREE AMP (T048) 

50v 
100v 
200v 
400v 
600v 

CRS 3/05AF 
CRS 3/10AF 
CRS 3/20AF 
CRS 3/40AF 
CRS 3/60AF 
FIVE AMP 
CRS 5/400 400v 
SEVEN AMP (TM) 
CRS 7/100 100v 
CRS 7/200 200v 
CRS 7/400 400v 
CRS 7/600 600v 

1-11 

30p 
30p 
35p 
459 
55P 

40p 
40p 
45p 
55p 
65p 

60p 

60p 
67p 
15p 
95p 

All types offered subject to availability. Prices correct at time of press E. & O. E. 10% VAT to b added to all orders. UK post, etc, 15p. per order. 

HenrrsrItii-OE. 
EDGWARE ROAD, LONDON W2 

404.406 Electron.c Components and Equ,pment 01.402 8381 
309 PA D.sco lighting H,gh Power Sound 01.723 6963 
303 Bafiaa.ns Store ' Callers only 

120 Shaftesbury Avenue. London W1 01 437 9692 
• 104 Burnt Oak Broadway. Burnt Oak. Edgware 01.952 7402 
190.194 Station Road. Hartow.Nliddlesea 01-663 7788 9 
354.356 Edgware Road. London 1N2 01-402 5854 4736 

All mail to 
303 Edgware Road. 
London W2 18W 

,ote, open 9 JM to 
• , •,, tea dd., 0 etc% 
•• tquipin,n. 
••) •• • •4,•1 (JO 
hee 4ll store. 
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MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL 

AMPLIFICATION EQUIPMENT AMPLIFICATION COMPANY 
SPECIALISTS IN QUALITY TRANSISTOR AM -r- t JAC DEPT. W 

EQUIPMENT 163 MITCHAM ROAD, LONDON 
grig 

OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 01-672 3137 9080 

LTD. 

SWI7 9PG 

TUAC DISCOTHEQUE MIXER WITH AUTO 

Designed for the discerning D.J. of pro- Q ‘2- 0  of functions. ariety fessional standard. Offering a vast v 

Controls: 

FADE 

f25.50 
Auto Man ua l 
Treb. & Bass . 
Max . output 
DEPTH 3 

Mic Vol, Tone, Over- ride depth, 

e st 9 0.-—  -e .9. Sw. Tape Vol, L&R Deck Faders. Deck Volume. 
H. Phon Vol, Selector. Master Vol, on/off sw. • e .. - -  lk - mix • 1V RMS. PANEL SIZE 18" , 4+" 

POWER SUPPLY f..3•50p 

NEW I 
3 CHANNEL LIGHT MODULATOR • .4 - e - 

., * 1,000 watts per channel ,, 
? ..-., i . '• i i.. * Operates from ¡th watt to 100 watts S, ti 

‘ r . I * Full wave control ---44, , 
Abileic..—.,, • •• 

* Fully fused and suppressed et... • ee:1 ,,. ,„,;,-t.' 
w * 12 easy connections . 

£1725 
Single channel version £6.50p 

% 
. 

' 

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS 

ALL PRICES INCLUDE VAT 

BARGAIN PARCELS 141b at £ 1-60 plus 35p D.P.; 281b at £3.00 plus 
571P P.P.; 561b at £4.95 plus £ 1.371 p.p. Contain pots, Res. Valves, Diodes 
Tagboards. Chassis. Valveholders. etc. Good value save £££ s. Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4 B 16 4V1-1, medium 
Persistance, green. Ideal scope tube. 

Also 7BP7. All unused as new. Price £ 1.55 post paid. 

NEW HEAVY COAX CABLE dia. 1" 70 ohms approx. 5011. lengths £ 1.55, 
p. & p. 321p. 100 ft. lengths £2.97, p. & p. 55p. 

AERIALS. New Condition Whip Type, 4ft. 22p; I I ft. 821p. all collapsible 
type. P. & p. 4ft. 10p, I I ft. 15p. New bases on adjustable clamp for the 
above, 671p. p. & p. 271p. 

CRYSTALS AS NEW. Hc 6u; 5,030; 4,945; 4,875; 4.840; 4,795; 4,580: 
4,660; 4,520; 4,510; 2,295 Kc/s. 55p each plus 8p p.p. 

TRANSISTOR BOARDS—consisting of transistors, diodes and resistors 
etc. Long leads. Good value 12 for £ 1.00 ( min. order) P. & P. 25p. 
Quotations for quantity. 

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in.. 21in.. 2in. 
mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 271p, 
minimum order of six. 

AERIAL POLES 4ft high 2" in diameter push-in type as new 75p each p. & p. 
25p each minimum four. 

AERIAI. MAST POLES approx. 5ft high 2" dia. Interlocking ends. Mini-
mum order three. New condition, £ 1.10 each section. Carriage 371p each 
section. 1" 75 ohms Coax in 50ft coils with BNC plugs good condition. 
Price £ 1 - 10 321p p.p. 

AS NEW 500ua PENNY SIZE METERS complete with jack plug price 
£1.10 each, p. & p. 10p. 

COMMUNICATION RECEIVER PCRS price £ 10. post paid. PCR No. 2 
6 to 22 Mess. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 

PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. 

A. H. THACKER & SONS LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 

e ALL 
SILICON' 

ELECTRONIC IGNITION SYSTEM 

PRACTICAL 
:,ií1 WIRELESS 

This Capacitor- Discharge Electronic Ignition System was 
recently described in Practical Wireless and has proved ex-
tremely popular. We are able to offer the kit in two forms: the 
standard kit containing the electronic components only, enab-
ling the customer to tailor these to his own layout, or the 
de- luxe version containing a ready-drilled roller-tinned printed-
circuit board and fully machined die-cast case with A.M.P 
Electrical Spade Connector Block. Each kit is supplied with a 
custom wound transformer, first grade components and full 
constructional details. 

The original circuit employed Germanium Power Transistors 
for the negative earth version. WE NOW SUPPLY SILICON 
P.N.P. POWER DEVICES AT NO EXTRA COST! All 
components available separately. Case size 41" x 31" x 2". 
Complete assembly and wiring manual 25p, supplied with de-
luxe kit only, refundable on purchase of kit. 

Suitable for 12v systems with Pos. or Neg. earth. 

Price: Standard Kit  £7.97 U.K. Post Free 
De-Luxe Kit  £9.62 U.K. Post Free 

Quantity Discounts: 
Trade and Overseas 1-5 Nett 6-9 Less 10% 
Enquiries Invited 10-49 Less 15% 50-99 Less 20% 
Mall Order Only 100-999 Less 25% 1000 up Less 30% 

ALL PRICES INCLUDE VAT 

PLEASE STATE POS, OR NEG. EARTH WHEN 

ORDERING. 

DABAR ELECTRONIC PRODUCTS 
98A LICHFIELD STREET, 
WALSALL, STAFFS. WS1 111Z 

Tel. Walsall 34365 
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MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 

TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD. 

DEPT. W 
163 MITCHAM ROAD, LONDON SW17 9PG 

01-672 3137/9080 

NEW TUAC 

TP125 
illustrated 

£15-25 

£11-50 

£9-75 

F1-50 

POWER MODULES 

125 Watts RMS continuous sine wave output 
4 RCA 150 Watt 15 Amp output transistors 
Special layer wound driver transformer 
Short, open, and thermal overload protection 
Compact size: 7 x 6 x 3 in. 

100 Watts RMS sine wave 
2 RCA 15 Amp output transistors 
Rugged transformer driver 
Full thermal overload protection 
Compact size: 5 x 5 x 3in. 

60 Watts RMS sine wave 
RCA 115 Watt output transistors 
Only six connections to make 
Same size as TL100 

* 30 watts RMS sine wave 
* Rugged transformer driver 
* 2 RCA output transistors 
* Full thermal overload protection 

Power supplies vacuum impregnated 
Transformers with supply board incorp-
orating stabilised pre-amp supply: 
PS 125-1- 50 volts for one TP125 £8•75 
PS 100+ 45 volts for one TL100 £8.00 
PS 60 + 40 volts for one TL60 £6 75 
PS 30 + 30 volts for one TL30 £4 50 
PSU 2 for supplying disco mixer £3-50 

Specification on all three power modules: 
All output power ratings + 1dB. Output impedance 8-15 Ohms. THD at full power 
1% typically 0.5%. Innut sensitivity 60mV into 10k. Frequency response 10Hz-25kHz 
+2dB. Hum and noise better than - 75dB. 

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER 

H.P. ARRANGED THROUGH PAYBONDS 

The Pictorial Method 

WHAT READERS SAY 

BASI 
ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon-type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy-
approach-to- learning method has proved beyond doubt 

that acquiring knowledge can be an enjoyable ex-
perience. 

The •eri•s 
will b• of Is:-

ceptional valu• in 
training mechanics and 

technicians in Electricity. 
Radio and Electronics. 

I am well pleased with this pictorial system. 
Everything is clearly set out in diagrams. 

L. P. Antrim 

I was very pleased with the set of Basic Elec-
tronics. Please send be Basic Electricity. 

D. W. Ramsgate 

I am very pleased with the books for they are of 
great assistance to mc in my employment 

S. A. K. Luton 

These books arc, v,ithout a doubt, the best 
explanatory books that I have ever possessed. 

1f. J. Sunderland 

ID<D70 
GUARANTEE 

Should you be, in 
any way dissatis-
fied with the 
MANUALS your 
money will be re-
funded by return 
of post. 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £  
BASIC ELECTRICITY 5 parts £5.30 E] 
BASIC ELECTRONICS 6 parts £6•40 
BASIC TELEVISION 3 parts £3 • 60 D 

Tick Set(s) required. Prices include Postage and Packing. 

YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 

NAME   
BLOCK LETTERS 

FULL POSTAL  

ADDRESS   
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The largest selection 
EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitor. 
and resistors-COMPONENT VALUE 111.50. 
3 for ONLY Up + p a 1, 300 

SPECIAL ONE. As above PLUS Power Trim-
sistore ONLY Up each + p a p 15p 

STABILISED POWER MODULES 
Complete with circuit diagrams, etc. 
992 each + p a p 15p 

PAXOLIWE BOARDS 75 approx. 
4 for 80p + p k P 20P. 

FIBRE-GLASS PRINTED 
CIRCUIT BOARDS 
169 x 4" approx. 2 for 55p 

DECON-DALO 33PC Marker 
Etch resistant printed circuit marker pen 
90p each 

VEROBOARDS 
Paclu containing approx., 50sq. ins. various 
aloco, all . 1 merle Up 

REPANCO CHOKES & COILS 
RF Chokes 
CHI. 2.5mH 25p CH2. 5.0mH 23p 
CH3. 7.5m11 Up CH4. 10m11 2.511 

CH5. 1.5mH 25p 
COILS 
DRX I Cryetal net alp DRR2 Dual range 4511 

COIL FORMERS & CORES 
NORMAN 5" Cores .4 Formera 7p 
1" Cores a Formers 8to 

SWITCHES 
DP/ DT Toggle 25p SP/ST Toggle 18P 

FUSES 
ir and 20mm. 100mA, 200mA, 250mA, 
500mA, IA, 1.3A, 2A 
QuiCE-11LOW 4p ea. ANTISURGE 59 ea. 

EARPHONES 
Crystal 2-5mm plug 33p 
Crystal 3.5mm plug 33p 
8 ohms 2.5mm plug 22p 
8 ohm. 3.5mni plug 22p 

DYNAMIC MICROPHONES 
B1223. 200 ohms plus on/off switch and 
2amm and 3.5mrn plugs £1-60 

3-WAY STEREO HEAD-
PHONE JUNCTION BOX 

111012 £1 87 

2-WAY CROSSOVER 
NETWORK 
K4007. SO ohms Imp. insertion lose 3dB 21-21 

CAR STEREO SPEAKERS 
(Angled) £3 85 per pote. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

(Black Vinyl covered) 

No. Length Width height Price 
'WI 8" x 51" o 2" 90p 
BV2 il" x 6" x 3" M.20 

ALUMINIUM BOXES 
BAI sr o 21" x ir 42p 
B " x 4" x ir 41p 
BA3 4" x sr o 1r 419 
BA4 51" x 4" x 19" 47p 
BAO x 29" x 2" 419 
BA6 r x x 1" 34p 
BA7 7" x 5" x 66p 
BAS 8" x x 3" 84p 
BAP x 4" x 2" 54p 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1.84 
Chrome Finish Model 80 £1.50 

Ref. 313A. Record/Stylus Cleaning Kit 28p Ref. P. 111-Fi Cleaner 91p 

Ref. 43. Record Care Kit MI5 Ref. 32A. Stylus Balance 11-34 

Ref. 31. Cassette Head Cleaner 64p Ref. J. Tape Head Cleaning Kit 51p 

Ref. 32. Tape editing Kit 81.54 Ref. 34. Gwen. Cue 21.27 
Model 9. Wire Stripper/Cutter 639 Ref. 56. Hl.F1 Stereo RIM. *. Tips 329 

ANTEX SOLDERING IRONS 
X25. 23 watt Li 93 

CCN 240. 15 watt 1215 

Model G. 19 watt 12-15 

8K2. Soldering Kit 92-86 

STANDS: ST1 II-21. ST2 77p 

SOLDER: 18SWG Multicore 7cm 82p 

228WO 70, 82p. 188WG 2211 282 

225W0 Tube 22D 

ANTEX BITS and ELEMENTS 
Bits No. 

102 For model CN240 3/32" 389 

104 For model CX240 3/16" 38p 

1100 For model CCN240 3/32" 38p 

1101 For model CCN240 3/8" 381/ 

1102 For model CCN240 1" 88p 

1020 For model 0240 3/92" 389 

1021 For model G240 1/8" 389 

1022 For model (1240 3/16" 38p 

50 For model X25 3/32' 38p 

51 For model X25 1/8" 38p 

52 For model X25 3/16" 88p 

ELEMENTS 

ECN 240 11.16 

KO 240 11-113 

ECCN 240 S1-32 

EX 23 £1.16 

ANTEX HEAT SINKS lop 

V.A.T. included in all prices. Please 
add 10p P. & P. (U.K. only). Overseas 
orders-please add extra for postage. 

NEW COMPONENT PAK 
BARGAINS 
Pack 
No. Qty. Description Price 

Cl 230 Realston mixed values approx. 
count by weight 055 

C2 200 Capacitors mixed value. approx. 
count by weight 055 

C3 50 Precision Resistors 1%, 20 
mixed valuu O-85 

C4 75 6th W Resistors mixed preferred 
value. 0.0 

C5 5 Piece. assorted Ferrite Rod. OU 

C6 2 Tuning Gangs, MW/LW VHF 055 

Cl 1 Pack Wire 50 metres assorted 
colours 0 55 

C 8 10 Reed Switches 055 

C 9 3 Micro Switches 035 

CIO 15 Assorted Pots a Pre-Sets 055 

Cil 5 Jack Sockets 3 x 3.5m 2 x 
Standard Switch Type 0 55 

C12 40 Paper Condensere preferred 
types mixed value. 055 

C13 20 Electrolytics Trans. types 055 

C14 1 Pack auorted Hardware-. 
Nute/Bolts, Grommeta etc. 055 

C15 4 Mains Slide Switch« 0.55 

C16 20 Amorted Tag strips a Panels 035 

C17 10 Auorted Control Knob. 055 

C18 4 Rotary Wave Change Switchea 055 

CIO 3 Relays 6-24V Operating 055 
C20 4 Sheet. Copper Laminate 

approx. 10' x 7" 0 55 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST., WARE, Herts. (A10) 

Open Mon-There. 9.15-6 p.m. Sat. 9.15-5.30. Late Night Shopping until 7 Fri. Tel. 61393 

PLUGS AND SOCKETS 
SOCKETS 

PS 35 DIN 2 Pin (Speaker) 
PS 36 DIN 3 Pin 
PS 37 DIN 5 Pin 180. 
PS 38 DIN 5 Pin 240° 
P8 39 Jack 2.5mm Switched 
PS 40 Jack 3.5mm Switched 
PS 41 Jack 1" Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 45 Car Aerial 
PS 46 Co•Azial Surface 
PS 47 Co-Axial Flush 

0.06 
0-10 
040 
0-10 
0.09 

0.10 
0.17 
0-26 
0.06 
0.10 
0.09 
0 09 
0.14 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker) 
PS 22 DIN. 3 Fin 
P8 23 D.I.N. 3 Pin 180° 
PEI 24 D.I.N. S Pin 240° 
P8 25 Jack 2.5mm Plastic 
P8 26 Jack 3.3mm Plaatic 
P8 27 Jack r Plastic 
PS 28 Jack 1" Screened 
PS 29 Jack Stereo Plutic 
PS 30 Jack Stereo Screened 
P8 31 Phono Screened 
PS 32 Car Aerial 
PS 33 Co-Axial 

0-18 
0-17 
0-17 
0.17 
0.10 
0-12 
0.24 
0-28 

0-22 
0 32 
0-14 
0.15 
0-17 

PLUGS 
Pii 1 D.I.N. 2 Pin (Speaker) 0.11 
PS 2 D.I.N. 3 Pin 012 
PS 3 DIN. 4 Pin 0.15 
PS 4 D.I.S. S Pin 180° 014 

PS 5 D.I.N. 5 Pin 240° 0.15 
PS 6 D.I.N. 6 Pin 0.15 
PS 7 S.I.N. 7 Pin 015 
PS 8 Jack 2.5mm Screened 010 
PS 9 Jack 3.5mm Plastic 009 
PS 10 Jack 3.3mm Screened 0-12 
PS 11 Jack 1" Plastic 013 
PS 12 Jack 1" Screened 018 
PS 13 Jack Stereo Screened 029 
PS 14 Phono 006 
PS 15 Car Aerial 0 15 
PS 15 Co-Axial 0 10 

CABLES 
CF I Single Lapped Screen 0 06 
CF 2 Twin Common Screen 0 08 
CF 3 Stereo Screened 008 
CP 4 Four Core Common Screen 028 
CF 5 Four Core Individually Screened 080 
CI' 6 Microphone Fully Braided Cable 0.10 
CF 7 Three Core Mains Cable 007 
CF 8 Twin Oval Maine Cable o.oe 
CI' 9 Speaker Cable 0-04 
CF 10 Low Loss Co.Azial o- so 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7K. 10K, 22K, 47K, 1001C. 2201C. 470E, 
I M. 2M 
VC 1 Single leas Switch 0.14 
VC 2 Single D.P. Switch 026 
VC 3 Tandem Less Switch 0.44 
VC 4 11C Lin Leas Switch 0.14 
VC 5 100K Log anti-Log 0.44 

HORIZONTAL CARBON 
PRESETS 
Oil watt 0.08 each 
100, 220, 470. 1K, 2.2E, 4.7E, 10E, 2210. 
4E7, 10«, 110E. 470K, 1M, 2M. 4-7M 

WORLD SCOOP 
JUMBO 

SEMICONDUCTOR PACK 
Translator. - Germ. and Silicon Rectilleze - 
Diodes - Trims - Thyriotore - IC'. and 
Zonera ALL NEW AND CODED. 

APPROX 100 PIECES 
Offering the amateur • fantastic bargain Pak 
and an enormous aaving-identification and 
data sheet in every Pak. 

Only £2 P. & P. 20P 

EX-COMPUTER BOARDS 
BY THE BOXFULL11 

20 Board, packed with Semiconducton and 
other Electronic Components. Each board 
approx. size 8" x 7^. All known type no% 
and eaidly recognisable. 

FANTASTIC VALUE AT 
£2.20 per BOX p. & p. 52p 

SPECIAL PURCHASE 
2E3055. Silicon Power Transbtors NPN. 
Famous manufacturer. out•of•spec devices 
free from open and short defects-every one 
able! 115w. T09. Metal Case. 

OUR SPECIAL PRICE 8 for II 

LOW COST CAPACITORS 
-0111F 400v. 3p. each 
500CF 50v. Elect. 10p each 

RECORD STORAGE/ 
CARRY CASES 

7" EP. 181" x 7" x 8". (50 records) 92-10 
12" LP. 131" • 71"z 12£". (50 records) 92-95 

CASSETTE CASES 
Holds 12. 10" z 7)" x 5". Lock handle. 

Li 80 

8-TRACK CARTRIDGE 
CASES 

Holds 14. 13" z 5" z 6". Lock a Randle 
1195 

Holds 24, 13:" z z 5j". Lock * Handle 
solo 

COLOURS: Red, Black and Tan-Plean 
state prelerence. 

REPANCO TRANSFORMERS 
240v. Primary. Secondary voltage» available 
from selected tappings 4v, 7v, 8v, 10v, 14v, 
15v, 17v, 19v, 21v, 2.5v, 31v. 33v, 40, 50 
and 25v-0-25v. 

Tim. Amps. Prime PAP 
DIT509 f S1-98 300 
IdT50/1 1 0 42 359 
MT50/2 2 93-30 401) 

CARTRIDGES 
AC08 GP9148C. 200mV at 1.2ents/see S1-10 

ACOS 0P93-1. 280mV at lem/sec MAI 
AC08 °Piled. 100mV at lcm/sec sees 
TTC J.9005. Crystal/HI Output 95p 

TTC J-20 10C Crystal/Hi Output Compatible 
Lb 10 

TTC J..200 C8 Stereo/HI Output 11 60 

TTC J-2105 Ceramla/Med. Output III 64 

CARBON FILM RESISTORS 
The El2 Range of Carbon Film Resistor', 
1/8th watt available in PAK8 of 50 piece.. 
aasorted into the following groups:-

RI 50 Mixed 100 ohm.-820 ohms 409 

RS 50 Mixed IK ohme-8.2K ohms 40p 

R3 50 Mixed 10K ohms-821C ohms 40p 

R4 50 Mixed 100K ohms-1 Meg. ohms 40p 

THESE ARE UNBEATABLE PRICES-
LESS TIIAN 1p EACII INCL. V.A.T. 

BI-PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
cr.o. 329 C90, 41p (120. 52p 
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the lowest prices! 
BI-PAK QUALITY COMES TO AUDIO! 

AL10/AL20/AL30 5014/ pk 25w (RMS) 
AUDIO AMPLIFIER MODULES 

The ALIO, AL20 and AL30 units are 
similar in their appearance anti in their 
general specification. However, careful 
selection of the plastic power device, has 
resulted in a range of output powers from 
3 to 10 watts R.M.S. 
The versatility of their design make., them 
ideal for use in record players, tape recorder's, 
stereo amplifiers and cassette and cartridge 
tape player.' in the ear and at home. 

Parameter Coaditiou Performance 

HARM04111C DISTORTION Po -- 3 WATTS f - I KHz 0-25% 

LOAD IMPEDANCE .- 8 - 113n 

INPUT IMPEDANCE f ... IKE': 100 lal 

FREQUENCY RESPONSE Œ 3411 Po- 2 WATTS 50 Hs - 25Kils 

SENSITIVITY for RATED 0/P Vs- 25V. RI .. an 1-• ' KHz 75mV. EMS 

nt SESSIONS r o 2r o r 

The above table relate, to the ALIO, AL20 and ALSO 
modules. The following table outline* the difference. 
In their working conditions. 

Parameter ALIO ALSO ALSO 

Maximum Supply Voltage '25 30 90 

Power output for 2% T.11.15. 
(FIL - 1311f.. I K /1s) 

3 watt* 
RMS Mill. 

5 walla 
EMS Min. 

10 watt. 
EMS Min. 

AUDIO AMPLIFIER 
MODULES 
1.L 10. 3 watts It 51> 
AL 20. 6 watts EMS 
AL 30. 10 watt. EMS 

£2 19 
£2.39 
£3.01 

POWER SUPPLIES 
P8 12. ( Use with ALIO A ALSO) 88p 
SPM 80. ( Use with also ALSO k AL50) 

21123 
FRONT PANELS SI IS with Knobs 

L1-10 

PRE-AMPLIFIERS 
l'A 12. ( Use with ALIO .8 ALSO) 14.85 
PA 100. ( Use s ith ALSO & ALSO) 1.1.3.16 

TRANSFORMERS 
T46I ( Use with ALIO) 81-88 P a P 13p 
T338 ( Ilse with AL20) 11-98 P at P 15p 
IIMT80 ( Use with ALSO & ALSO) 2215 

P Ar P 251, 

PA 12. PRE-AMPLIFIER SPECIFICATION 
The PA 12 pre-amplifier has been designed to match into 
moat budget stereo system.e. It is compatible with the 
AL 10, AL 20 and AL 30 audio power amplifiers and it 
can be supplied from their associated power supplies. 
There are two stereo input.. one has been designed for use 
with 'Ceramic cartridge, while the auxiliary input will 

atilt most tMagnetic cartridges. Full detail, are given In 
the specification table. The four controls are, front left to 
right: Volume and on/off switch, balance, bass and treble. 
:Use 162mn) n 84nun o 3.5noss. 

Frequency response 
201Ix - OOKIls ( - 3d111 

Baas control-
* 12d13 at 60H. 

Treble control-
* 14dB at HRH: 

•Input I. Impedance 
1 Meg. ohm 

Sensitivity 300mV 
t input 2. Impedance 

30 K ohms 
Senaltivity 4mV 

Look for our 

SEMICONDUCTOR ADVERTISEMENTS n 

Practical Wireless 
Wireless World 

Radio Constructor 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20' amplifier le mounted, ready wired and tested 
on a one-piece chaaals sneaauring 20 cm x 14 cm x 5.3 
This compact unit comes complete with on/off switch 
volume control, balance, baa» and treble controls. 
Tnunsformer, Power aupply and Power amp* 
Attractively printed front panel and snatch-
ing control knoba. The ' Stereo 20' has been 
designed to fit into most turntable plinth. 
without Interfering with the mechanism or. 
alternatively, into • separate cabinet. 
Output power 20w peak. Input 1 (Cer.) 
300mV into IM. Freq. re». 23He25k Hz. 
Input 2 (Aux.) 4mV into 90K. Harmonic  
diatortIon. Ram control * 12t1B at 
601Is typically 0-25% at 1 watt. 
Treble ron. A 144111 . t MI I 

lir 
• 

4.45 

"••, 

01% DISTORTION! 
HI-FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000-1dB. 

* Load-3, 4, 8 or 16 ohms. 

* Distortion-better than -1% at 
1 KHz. 

• *4/..7 
ois 

4441.... 
•••••tref 

ONLY 

£3.58 each 
* Supply voltage 10-35 

Volts. 

* Overall size 63mm 
* Signal to noise ratio 80dB. 105mm 13mm. 

Tailor made to the roost stringent miscuing:atoms using top quality emnponent• 
and incorporating the latest solid state circuitry and ALSO wac conceived to nr 
the need for all your A.F. amplification needs. 
FULLY BUILT TESTED GUARANTEED 

STABILISED POWER 
MODULE SPM80 

AP80 to especially tiestgned tu power 2 of the ALM. 
Amplifiers, up to 15 watt (ram.) per channel simul 

tancously. Thi. module embodies the latest component • 
and circuit technique' Incorporating complete ¡hors 

circuit protection. With the addition of the Maine Trans 
former MT80, the unit will provide outputs of up to I 

amp. at 35 volts. Size: 63mm x 105mm is 9Ornm. 
These units enable you to build Audio Systems of the higher', 

quality at a hitherto unobtainable price. Also ideal for man. 
other applications including:-Dieco System* Public Addre.. 

I ntercom Unite, etc. Handbook available 10p PRICE £3• 25 

TRANSFORMER BMT80 £2.15 p. á p. 28p 

STEREO PRE-AMPLIFIER TYPE PA100 
Built to a specification and NOT a price, and yet still the greatest value on the marl., 
the PA100 Mere° pre-amplifier ham been conceived from the latest circuit technique. 
Designed for use with the ALSO power amplifie raystern. thisiquality made unit Incorporate-
no leas than eight 'silicon planar translators. two of thee are specially selected low nob'. 
NPN devices for use in the input atages. 
Three »witched stereo inputs, and rumble and scratch filters are features of the PAIS» 
which also has • STEREO/MONO switch. t °tome. balance and continuously vat-laid. 
bast and treble controls. 

SPECIFICATION 
Frequency Response 2011: - SOKHz * 1.111 
Harmonic Distortion better than 0.1% 
Input*: 1. Tee Head I•25 ntV into 3011 1) 

2. Radio. Tuner 33 mV into 50K (.2 
S. Magnetic PU 1'3 mV Into 30K CI 

All input voltages ans for an output of 250mV. Tape and P.U. lupus-
equalised to RIAA curve w (thin A 1dB. from 20Hs to 20KH* 

Rau Control * 15bB at 2011s 
Treble Control * 15dB at 20 KR: 
Filters: Rumble ( High Pe.. 100H. 

Scratch (Low Pass) SIKH. 
Signal/Noise Ratio better than - OMB 
Input overload s- 26dB 
Supply s- 33 voles at 20mA 
Dimensions 292tom o 82min x tenon 

ONLY £13.15 
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 
SPM80, 1 BMT80 & 1 PA100 ONLY £25.30 FREE p. & p. 

Giro No. 388-7006 

Please send all orders direct to warahouse and despatch department 

1111-PAK 
P.O. 80X6, WARE - HERTS 
Postage and packing add 11p. Overseas add extra for airmail. 

Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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TRANSFORMERS 
, 

SAFETY MAINS ISOLATING TRANSFORMERS 
Fri. 120240 V Sac. 120 240 V C   Tapped and S  

Ref. VA Weight Size cm. P & P 
No. ( Watts) lb o 

149 60 
ISO 100 
151 200 
152 250 
153 350 
154 500 
155 750 
156 1000 
158 2000 

3 I 

e 
13 1 
15 
19 
29 
38 
eo 

7-0 x 6-0 x 6.0 2.32 30 
9.9 x 7-7 x 8•6 3-45 36 
9.9 o 8-9 x 8•6 3-79 52 
12-1 x 9•3 x 10-2 6-45 52 
12-1 x II-Ox 10.2 8.41 67 
14-0 x 10-8 x 11.8 11-22 82 
14-0 x I3•4 x 11 8 16.25 - 
17-2o 14.0 x 14.0 22.10 
17.2 x 16-6 x 14.0 29-87 - 
21 -6 x 15-3 x 18.1 49-25 - 

PLEASE NOTE 
NEW ADDRESS 
AS BELOW 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Too P 6 P 
No. ( Watts) lb oz / p 
113 20 1 0 5-8 x 5-1 x 4•5 0-115-210-240 1-22 22 
64 75 2 4 7.4 x 6-7 x 6. 1 0-115-210-240 2.40 30 
4 150 3 4 8-9 x 7-7 x 7.7 0-115-200-220-240 2-89 36 

66 300 6 4 9 9 x 9.6 x 8-6 5 • 63 52 .. 
67 500 12 8 12.1 x 11.2 x 10.2 .. .. 8-36 67 
84 1000 19 8 14.0 x 13-4 x 14-3 .. .. 15.19 82 
93 1500 30 4 14.0 x 15.9 x 14-3 21-99 - 
95 2000 32 0 17.2 x 16.6 x 14.0 .. .. 28.70 
73 3000 40 0 21.6 x 13-4 x 18.1 • 

CASED AUTO TRANSFORME14 39.17 • 
115V 500W enclosed transformer, with mains lead and two I 15V 
outlet sockets. a - 49. P & P 67p. 20 Watt version £2•02 P & P275 

TRANSFORMERS . 
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P di P 
No. 12V 24V lb oz C p 
I 1 1 0.5 0-15 8 4-8 x 2-9 o 3-5 0.I2V at 0.25A it 2 1-22 22 
313 10 0.5 1 4 6-1 x 5•8 x 4.8 0.12V at 0.5A 0 2 1.44 22 
71 2 1 I 12 7.0 x 6-4 x 6-1 0-12V at IA st 2 1.90 22 
18 4 2 2 12 8-3 x 7.7 x 7.0 0.12V at 2A x 2 2-68 30 
70 6 3 3 8 8•9 x 8.0 x 7.7 0.12V at 3A x 2 3-20 42 
108 8 4 5 8 9.9 x 8-9 x 8-6 0.12V at 4A x 2 3-60 52 
72 10 5 6 4 9.9 x 9.6 x 8.6 0.12V at SA x 2 4-25 ' 52 
116 12 6 612 9.9x 10-2 x 8.6 0.12Vat 5A x 2 5•10 52 
17 7,, 0 8 12 12.1 x 9.9 x 10-2 0.12V at 8A 242 656 52 

115 20 10 II 8 14.0 x 9-6 x II.8 0.12V at 10A x2 8.36 67 
187 30 15 15 8 14-0 x 12. 1 x 11-8 0.12V at 15A x2 15-40 82 
226 60 30 32 0 17-2 x 15-3 x 14.0 0.12V at 30A x 2 28-44 • 

30 VOLT RANGE 
Ref. Amps, Weight Size cm. Secondary Taps P 118 P 
No. lb oz 1' 0 
112 0.5 1 4 6.1 x 5-8 x 4.8 0-12-15-20-24.30V I -42 22 
79 1.0 2 4 7.0 x 6.7 x 6-1 1.92 36 
3 2-0 3 4 8-9 0 7.7 x 7.7 .. .. 2-90 36 

20 3-0 4 8 9.9 x 8.3 x 8.6 .. .. 3-58 42 
21 4.0 6 4 9•9 x 9-6 x 8.6 .. .. 425 52 
51 5-0 6 12 12.1 x 8-6 x 10.2 . 5•30 52 
117 6-0 8 0 12.1 x 9.3 x 10•2 .... • 6-31 52 •• 
88 8•0 12 0 12-1 x 11-8 x 10-2 •• •• 8.18 67 
89 19 .0 13 12 14-0 o 10-2 0 11.8 .. .. 10-33 67 

SO VOLT RANGE 
Ref. Amps. Weight Size cm. Sectindary raPt P Ili P 
No. lb as [ p 
102 0-5 1 12 7-0 x 6.4 x 6-1 0-19-25-33-40-50V 1 - 90 30 
103 1.0 2 12 8-3 x 7•4 x 7.0 .. .. 2.80 36 
104 2-0 5 8 9-9 x 8.9 x 8-6 .. .. 3-87 42 
105 3-0 6 12 9-9 x 10.2 x 8-6 .. .. 5-24 52 
106 4.0 10 0 12.1 x 10 5 x 10.2 .„. 6-99 52 
107 6-0 12 0 1400 10.2 o 11-8 .. .. 10.35 67 
118 8.0 18 0 14 0 x 12 7 x 11-8 .. .. 13.51 97 
119 10.0 25 0 17•2 x 12.7 x 14.0 16.93 • - - 

60 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Torts P 8. P 
No lb oz 1 
124 0-5 2 4 711 x 6.7 x 6-1 0-24-30-40-428-69C 1-93 36 
126 I.0 3 4 8.9 x 7.7 x 7.7 ,. •.. 2.70 36 
127 2-0 6 4 9.9 x 9-6 x 8.6 .. .. 4-25 42 
125 3.0 8 12 12 1 x 9.9 x 10.2 .. .. 6-46 52 
123 4.0 13 12 12 1 x 11•8 x 10.2 .. .. 8.36 67 
40 5-0 12 00 14 Ox 10.23(11.8 .. .. 985 87 

12.14 82 
121 8-0 25 00 14.0x 14.7x 11.8 .. .. .. .. 13.65 • 
122 10.0 25 0 17.2 x 11•7 x 140 20.09 
189 12-0 '39 00 17.2 x 14.0x 14.0 - •• 22.49 • 

MINIATURE TRANSFORMERS WITH SCREENS P g. P 
Ref. MA. Weight Size cm VOLTS C p 
238 200 2 2-802-60/-0 3-0-3 1.31 10 
212 IA IA I 4 6.105-804-8 0-6 0-6 I - 52 22 
13 100 4 3-9o2 9 

235 330,330 4 4 - 8x2•9x3 - 5 0-9, 0-9 1-52 10 
207 500, 500 I 00 6. 1x5 4x4 • 8 0-8-9. 0-8-9 2-03 22 
208 IA, IA I 12 7.006.406.1 0-8-9.0-8-9 273 30 
236 200.200 4 4 Elx2 . 9143 • 5 0-15. 0-15 1.52 10 
214 300.300 I 4 6 • lx5 - 8x4 • 8 0-20. 0-20 1.60 22 
221 700 ( D.C.) 1 8 7 - 006. I x6 - 1 20-12-0-12-20 1.41 30 
206 IA, IA 2 12 8.307-707.0 0-15-20. 0-15-20 3-08 36 
203 500, 500 2 4 8 - 3x7.0x7 - 0 0-15-27, 0-15-27 2.82 38 
204 IA, IA 3 4 8 - 9x7 - 7x7 - 7 0-15-27. 0-15-27 2-86 38 

PLEASE ADD 10% FOR V.A.T. 
INCLUDING P. & P. 

BARRIE electronics 
3,THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST 

for fast,easv 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non- corrosive flux, instantly cleaning 

heavily oxidised surfaces. No extra flux 
is required 

• 

EASY-TO-USE' 
DISPENSERS 

Size 5 
Savbit alloy 
18 swg, 24p 
(illustrated). 
Size 19A 
60/40 alloy 
18 swg, 25p 
Size 15 
60140 alloy 
22 swg, 28p 

IDEAL FOR HOW 
CONSTRUCTORS 

\..  

Size 1 cartons in 40/60, 60/40 
48? and Savbit alloys 

in 7 gauges 36p 

moo"' 

ree 
18 swy 
Savbit alloy.£1.16 

Size 12REEL 
for Service 
Engineers and 
Electricians. 

BIB WIRE STRIPPER AND CUTTER 
Deluxe Model 9 Automatic opening spring, 
locking catch, plastic-covered handles. Case 

hardened and precision ground. Adjusts 
to most wire sizes. Cuts and strips 
flex, splits plastic twin flux. 75p, 

Prices shown are recommended retail. excluding VAT 

From Electrical and Hardware Shops. If unobtainable. send 10p pEip direct IO 
Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
•Iii '"Nr. Opp., t taunt, ' 

•ti last to get them through a low•i•ost 
home . ttid courgo. There arc no 

1...d, to hut :Intl an 
n. 

evad t.It-i N. ambit 0 ,ir. 

Send tin this hrlpful 76 page FREI.: tooth 
niive. Ni' ceblIgat ion and niasid) . 111i all 
on you. It could be the brut thing > tag 
eve: did. 

• • OUT OUT THIS COUPON IS Mal 

I"› 

CHOOSE A BRAND NEW FUTURE HERE! ):.7  
Tick or state subi-c of I ntoreq. Post to the address Moo 

'tactical Hadar e 
Electronics 
(Technatron) 

Electronic 
Engineering 

TV Maintenance 
Servicing 

General Radio 
TV Engineering 

Radio Servicing, 
Maintenance d 
Repair. 

City Sr Guilds Radio, 
TV Electronics 
Mechanics 

Radio Amateur> 
Practical TV 
Colour Television 
Computer Electronics 
C 6 la LI Radio 
TV Servicing C,ert. 

Post Master General 
let & 2nd Class 
Cert.. 

C es 0 Electrical 
Engineering 
Practise 

C 8 0 LI Installs. 
lions and Wiring 

General Electrical 
Engineering 

Society of Engineer. 
(Electrical Eng.) 

Electrical Installs. 
lions and Wiring 

C 8 0 Electrical 
Technicians 
(Primary) 

C le G Tele-
communication. 

To B.I.E.T, BPW 01 Aldermaston Court. Reading HG! 4PF QI( 

NAME (Block Camtals Pleas.) 

ADDRESS 

01>er subects 

Accredited by C.A.C.C. Member of A.B.C.C. 

Ago 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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Total Building Coils 

£2.50 P P 26p 

Total Building Costs 

£7 .23 (Oversew. 

( 10% VAT 72p) 

.•• 
o 

NEW EDU-KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN•PN 

* 4 Transtetor Push Pull 
Amplifier. 

* 5 Transistor Ptah Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Rad lo 31 W/ LNV 

* 5 Transistor Short Woo e 
Radio. 

* Electronic Metronome. 

* Electronic Noise Generator 

* Batteryiess Crystal Radio, 

* One Transistor Radio. 
* Transistor Regenerative 

Rad io. 
* S Transistor Regenerative 

Radio. 
* Audible Continuity Tester. 
* Sensitive Pre-Amplifier. 

Components Include: 24 Resistors • 21 Capacitors • 10 Transistors • 3}" Loudspeaker • Earpiece 
• Mica Baseboard • 3 12-way connectors • 2 Volume controls • 2 Slider Switches • 
Tuning Condenser • 3 Knobs • Ready Wound MW/LW/SW Coils • Ferrite Rod • 6} 
yards of wires I Yard of sleeving etc. • Parts Price List and Plans 50p. ( Free with parts). 

NEW 
ROAMER 
NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wet ebaiol• as Roamer Ten 
Built in ferrite rod aerial for MW/LW. Retractable' 
chrome-plated telescopic aerial for VHF and SW. Push 
l'ull output using 600 a:1W transistors. 9 Transistors and 
3 diodes, timing condenser, with V.H.F. nection, separate 
coil for aircraft, moving coil loudspeaker, volume ON/OFF 
aloi wavechange controls. Attractive all white case with 
red grille and carrying strap. Sire 9!" x 7" x 21" 
approx. Parts Price Lid and Mans 30p ( Free with parte 

Total 
Building £6.95 
Costs - 10 „̂ V ST Op) 

POCKET 
FIVE 
3 Tunable wavebands. MW . 
L.W. and Trawler Band, 
7 stages. 5 transistor. and 
2 diodes, atipenremiltiee 
ferrite rod aerial, moving coil Total Building Costs 
loudepeaker, attractive black £2 28 t' i' A 
and gold case. Size 15)" x ir e • Ins. 
31" approx. Plana and Parte 26p 
Pelee List 15p ( Free with parts). ( • 10% ‘ AT .22p) 

(Overseas 1' ,t 1' £ 1 25 

P P h Ins. 44p 
0 veneer., 

P £1.85) 

TRANSONA 
FIVE 
Waveband., transistor., and 
speaker as Pocket Five. 
Larger Case with Red 
Speaker Grille and Tuning 
Dial. Plans and Parts 
Price List lep (Free with 
parts). 

I • 10% VAT 25p) (Overseas P & P 

NEW 
Everyday 
Series 
Build this 
exciting New 
seriev ot designs 

E.V.5. S Translators and S diodes. MW/LW. Powered 
by 41 toll Battery. Ferrite rod aerial. tuning condenser. 
volume control, and loudspeaker. Attractive case with 
red speaker grille. Si,.' 9" x 51" n sr approx. 
Parts Price List and Plans 15p. Free with park. 

Total Building £ 2.73 P P inn. 30p 
(+ 10% VAT 17P) 

costa (Oven.» P k P t1-251 

E.V.8. Case and looks as above. 6 Transistors and 3 
d(odes. Powered by 9 volt battery. Ferrite rod aerial. 
3' loudspeaker. etc., MWILW coverage. Puck Pull out-
put. Parts Price Lid awl Plans 15p. Free with parts. 

Total £3.6ft P P Ins. 30p 
Building  ( 10% VAT 36P) 
Costo (Overseas Pt P £ 1.23) 

E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW/LW, Trawler Band, SWI. 
SW2, SU 3, pow ered by 9 volt batter). Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plana 20p. Free with 
parts. Overseas P & P £1.05. 

,t Total P P31p 
, Building £4.08 r,ca, I. A l' CI 

( • 15 -„ S -101,1 COM 

ROAMER EIGHT 
Mk 1 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: 31%11. 
MW2. LW, SW1, SW?. SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and 
LW. Retractable chrome related Telescopic aerial for 
Short Waves. Push pull output using 600mW transistors. 
Car aerial and Tape record socket.,. Selectivity switch. 
8 transistors plus 3 diales. Latest 4"2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone controls. Attractive 
case in rich chestnut shade with gold blocking. Sire 907 x 
4M. approx. Easy to follow instructions and diagrams. 
Parts price list and plans 25p ( FREE with Darts). 

Total building corn £6 .98 P P & 479 
Overseas P P /1-85) 1+ 10% VAT 

89p) 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 

il Tunable Wavebands: MW, LW, SWI. SW2, SW3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short 
Waves. Sin. Speaker. 8 Improved type translators plus 3 diodes. Attractit 
ease in black with red grille, dial and 
black knobs with polished metal inserts. Total building costs 
Sire 9 y 5; x 211n. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power t.e 
drive a larger speaker. Parts price lid 
and Plans 35P ( FREE with parte). 

£4.48 PP& — 33p 
( 10'.;, VAT 44p) 

(Os erseas II: I' £ 1 35/ 

ROAMER SIX 
CASE AND LOOKS AS TRANS-EIGHT 

6 Tunable Wavebands . 51 W, LW, SWI, SW2, 
Trawl., band plus an extra Medium waveband for easier tuning of Luxembourg, 
rt.. Sensitive ferrate rod aerial and telescopic aerial for Short Waves. 31n. Speaker' 
8 stages-6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total £3 88 P Ins. 31p 
Sire 9 x 51 ec 211n. approx. Plans and building • (Overseas 
pacts price list 25p ( FREE with parts). costs I'd, P 31.85) 

I 1- 10 VAT 39p) 

ROAMER 
TEN 
WITH VHF INCLUD-
ING AIRCRAFT 

10 Transistors. Latest 4 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Wavebands, 
ZW1, MW2, LW. SW1.-
SW2, SW3, Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 

Built in Ferrite Rod Aerial for MW/LW. Retractable. 
chrome platal 7 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull output using 6001nW Transistors. Car Aerial and 
Tape Revonl Sockets. 10 Transistors plus 3 Diodes. 
(fanged Tuning Condenser with VHF e,ection. Separate 
coil for Aircraft Band. Volume on/off. Wave Change atol 
tone Controls. Attractive Case in black with silver block' 
inc. Rice 9" x 7" o 4". Easy to follow instructions and 
diagrams. Parts price lid and plans 30p ( FREE with 
parts). 

(0, enseas P P CI 85) £8 •50 Ina 52p 
Total building costs • P P 

( • 10 .. t ST 85p) 

t 
t 
t 
t i* Callers side entrance -Levels" shop. 
* Open 10-1. 2.30-4.30, Mon.-Fri. 9-1g Sat. 

" EDU-
KIT " 

Build Radios. 
Amplifier., etc.. 
from easy stage 

diagrams. 

Fire units 
including master unit 

to construct. 

*immanent' include: 
Tuning Condenser: 2 Volume Control»: S Slitter Switches: 
Fine Tone 3" Moving Coll Speaker: Terminal Strip: Ferrite 
Rod Aerial: 2 Plugs and Sockets: Battery ClIpe: 4 Tag 
Boards: 10 Transistors: 4 Dlodea: Resistors: Capacitors: 
Three j" Knobs. Unite once constructed are detachable 
from Minder Unit, enabling them to be stored for future 
use. Ideal for Schools. Educational Authorities anti all 
those interested in radio construction. 
Parts price list and plans 25p (FREE with parg•I. 

Total building £5.50 P P & Ina 33p 
costs (Overmeas PS P gl./(5) 

RADIO EXCHANGE LTD 

To RADIO EXCHANGE CO., 6Ia HIGH 
Tel. 0234 52387. Reg. No. 788372. 

I enclose £ 

Name   

Address   

  for 

STREET, BEDFORD, MK40 ISA in 

• 

(Dept. PW25.) 

BUBB ...uuuIUuuUU 
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ALL OUR PRICES INCLUDE V.A.T. 

BSR HI-F1 AUTOCHANGER 
STEREO AND MONO 
Plays 12", 10" or r records 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' 
guarantee. AC 200/23M. 
Sise 184 r 111in. 
Above motor board 311e. 
Below motor board 2 tin. £6.75 Poet " P' 
With STEREO and MONO XTAL  

PORTABLE PLAYER CABINET 
Modern design. Size 18" x 15" x 7"Black rube tA.50 
covered. Silver front grille. Padded Lid. Chrome ."-• 
Silbes. Motor board cut tor BSA deck. Post 46p. 

4 TRANSISTOR MONO AMPLIFIER 
Powerful 3 watt output. 15 ohm. AC mains operated with 
transformer. 3-Control., volume, treble, bass and On/Off 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. 
Size Sin, wide x Mn. deep 32). high. 
Suitable 7' x 4" speaker, 21. E5.95 

BSR JUNIOR ------\ 
SINGLE PLAYER 
Heavy duty 4-speed motor with 
separate pick-up arm fitted 
LP/78 turnover mono £ 5 
compatible cartridge. '"'-` 

GARRARD DECCA H I-FI DECK 
Single play Stereo/ 
Mono Deram 
transcription 
head and arm. 
Four speeds. I, 
Ifitin. turntable. 
Anti-rumble Otter. 
Bias compensation. 
Laboratory motor. 

--- - 
SPECIAL I 8.50 Post Ideal Tor IC 
PRICE 25p Disco-Deck 

METAL PLINTH AND PLASTIC COVER 
Cot out tor most Garrard or B.S.R. 
Most will play with cover in position. £4.95 
124 . 141 . 71M. 
Covered in black leatherette. 

Post 45p 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH-- ils -95 

COMPACT PORTABLE STEREO HI-F1 
Two full sine loudspeakers 131 x 10 x 3/in. Player 
unit clips to loudspeakers making it extremely compact. 
Overall sire only 131 x 10 x Min. 3 watts per 

channel, plays 
all records 33 
rpm 45 rpm. 
Separate vol-
ume 8/ tone 
controls 240v 
AC mains 

-... 
Attractive Bargain Price 
Teak nnish £25 
Weight 13Ibs. 85p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0-60 MINUTES 
Single pole two-way Surface mounting 
with fixing screws. Will replace existing 
wall switch to give light tor return home. 
garage, automatic anti-burglar lights etc. Variable knob 
Turn on or on at bull or intermediate settings. 
Fully insulated. Maker' lut lilt price 24-80. Brand new and 

belly guaranteed ' OUR PRICE £ 1.6r Post 25p. 
••• or 23 pair. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. Min sides 
O o 411) 461); 8 x 6in 63p; 10 x 711) 85p; 12 x 8in 133p; 
14 x ffin 90p: 113 x 13in 90p; 12 x Sin 50p; 16 x 10in Li 
ALUMINIUM BOXES 3 x 3 r Sta. 60p. 4 r 4 x 4in. 70p. 
6 x 4 x 4 in. 80p. 9 x 4 x 41n.0i.i2 x 4 x 4 in. 21 30, 

ALUMINIUM PANELS 18 s.w.g. O x 4in 12p; 8 x Sin 19p; 
14 11 821 21*: 10 x 7in 24p; 12 x Sin 25p; 12 x Sin 34p; 
16 x Sin 34p; 14 x Sin 40p: 12 x 12M 47p; 16 o 10in 60p. 
PAXOLIN PANEL 10 x 8th 20p. 

11inch DIAMETER WAVECHANGE SWITCHES, 25p. 
P. 2-way, or 2 p. 6-way. or 3 p. 4-way, 25p each. 

1 p.1 2-way, or 4 p. 2-way, or 4 p. 3-way, 259. 

TOGGLE SWITCHES, sp. 18p; dp. 22p; dp. dt. Up. 
Sub-miniature, sp. UP; dp. 40p; dp. dl. 60p. 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode. Printed Circuit 
Bridge Rectifiers and Double Wound Mama Transformer. 
Input 200/240V a.c. Output voltages available 6 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or lets. 
PLEASE STATE VOLTAGE REQUIRED. 20 Post 
Details S.A.E. Size 34 x 14 x 1 lin. • 20p 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE-AMPLIFIER BRITISH MADE 

/deal tor Mike, Tape PU.. Guitar. etc. Can be used with 
Battery 9-12v. or H.T. line 200400V. D.C. operation. Size 
If" x 11" x 1". Response 25 c.p.s. to 25 &M. 28 db gain. 
For use with valve or transistor equipment. INN. Post 
Pull instructions supplied. Details S.A.E. • • e lop 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V 14p 260/23V 149 16 -1- 16 -1- 16/275v45p 
4/550V 149 500/25V 20P 50+80(500V 509 
8/450V 189 1000/25V 359 60+100/850V 85p 
16/450V 22p 1000/50V 479 82-32/250V 209 
82/600V 50p 8 -1- 8/450V 22p 82--31/400V 601) 

p 8 16/450V 23p 350 50/325V 55p 
60/30V 10p 10 , 16/450V 405 100 1- 50 , 60/850V55p 
100/25V 10p 82+32/380V 40p 
LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 5, 8, 16, 25. 30, 50, 100, 200mF 15V 10p. 
500mF 12V 15p; 25V 20p; 50V 30p. 
1000mP 12V 20p : 25V 35p ; 60V 479 ; 100V 70p. 
2000mP 6V 25p; 23V 42p; 60V 57p. 
2500mF 50V 62P 8000mF 23V 47p; sop 63p, 
6000mP 6V 25p I2V 429 : 23V 75p ; 36V 85p : 50V 95p. 
CERAMIC 1pF to 0 01m2'. 49. Silver Mica 2 to 50001R, 49. 
PAPER 580V-0-1 4p; 05 lap; lmF 15p; 2mF 150V 15p. 
500V-0 001 to 005 4p; 01 5p; 023 Sp; 047 25p. 
SILVER MICA. Clue tolerance In. 2 24009P Sp; 560-
2.200pP 10p; 2.700-5,600pF 20p; 6.800pF-0 01, mtd 30p each. 
TWIN GANG. "0-0" 208p11-,- 176pF, 65p: 
Slow motion drive 3850-) 365pF with 213PF 23PF, 5011; 
500pF standard 65p; small 3-gang 500pF £ 1 60. 
SHORT WAVE SINGLE. 10pF, 30p; 23pF, 55p; 50PF. 551). 

SHORT WAVE SINGLE GANG. Precision Silver Plated 
Gangable Tuning Condensers. 50p each Values up to 100pF. 
Section Couplers supplied FREE with two or more gangs. 

NEON PANEL INDICATORS. 250V AC/DC Amber, 20p. 
RESISTORS. I w.. 4 w., 1 w., 20%. 1p: 2 w. 5p. 10 SI to 10M. 
HIGH STABILITY. 4 w. 2% 10 ohms to meg.. 10p. 
Ditto 5%. Preferred values 10 ohms to 10 meg., 41). 
WIRE-WOUND RESISTORS. 5 watt, 10 watt. 15 watt, 
10 ohms to 10012, 10p each; 2w 05 ohm to 82 ohms 10p. 
TAPE OSCILLATOR COIL. Valve type. 35P• 
FERRITE ROD 8^ x 1" 20p; S x 1" 20p; 3 x 10p. 

MAINS TRANSFORMERS ALL POST 
25p each 

Eagle MTI2 12-0-12v SOMA   90p 
250-0-250 80 mA. 13 3 y. 3 5 a. 63 v.1 a. or 5 y. 2 a £2 50 
350-0-360 80 mA. 6 3 v 35 a, 6 3 v. la. or 5 v. 2 a. 23.00 
300-0-300 y. 120 mA.. 5 3 v. 4 a. CT.; 88 y. S a. £423 
MINIATURE 200 v. 20 mA.. 68 y. 1 a. 24 x MP Yin. 73P 
MIDGET 220 v. 45 mA., 8 v. 2 a. 21 x 2 t 2in. flOp 
HEATER TRANS. 83 y. Sa.   (10p 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 3, 4. 5, 6. 8.9. 10, 12, 15. 18,24 and 30 y. 03 00 
1 amp., 6, 8, 10, 12. 18, 18, 20. 24, 80, 36, 40, 48, 60 £4 00 
2 amp., 6, 8, 10. 12, 16, 18, 20. 24. 30, 38, 40, 48, 60 24 00 
5 amp., 6, 8. 10, 12, 16, 18, 20, 24. 80. 88. 40, 48, 80 £9 75 
5, 8 and 13 y. 5 amp. II 20. 3 amp.. 3. 5, 8, 10, 13 and 
5-0-5 y. 21.30, Ditto 5 amp. Li 50: 6-0-6 y. 500 mA 90p. 
9 y. 1 amp 95p. 12 v. 300 mA 789. 12 y. 500 mA 85P. 
12 y. 750 mA 95p. 40, 1 amp £1 75. 
AUTO TRANSFORMERS. 115v to 230v or 230, to 115v. 
150m. £3 00; 500w. 06 25 ; 750w. 210 ; 1000w. 215. 
CHARGER TRANSFORMERS. Input 200/250v. 
tor 8 or 12v., It amp. LI-SO; 2 amp. Li 80: 4 amp. £2 50 
BATTERY CHARGERS. Ready built with leads and clips 
14 amp. 22 : 4 amp. 24; 5 amp. 14-50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12v. outputs. 14 amp. 40p: 2 amp. 55p; 4 amp. 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240v. Secondary 0-240v. 3 amps. 720 
watts. Insulated terminal,. Varnish Impregnated. Fully 
enclosed in steel cue with fixing feet. el n Carr. 
Famous make. ( Value £19) OUR PRICE ." 509 
Can be used as 800 watt auto transformers 240-110V. 

SET OF 3 MOTORS 
FOR COLLARO STUDIO 

115 volt TAPE DECK £2•50 Post 50p. 

VOLUME CONTROLS 

Lang spindles. Midget Size 
5 K. ohms to 2 Meg. LOG or 
LIN. LIS 159. D.P. 25p. 
STEREO L/S 53p. D.P. 75p. 
Edge 5K. S.P. Transistor 25p 

80 Ohm Coax 4p yd. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. Li 40; 60 yd. £2. 

FRINGE LOW LOSS 1 n, per 
Ideal 625 and colour. •••'" yd 

Wirewound controls 11in. diam. 8 watts. 10 ohms to 100K 
British made with long spindles lin. dia 45p ea. 

HELICAL POT 111k LIN List 23, Bargain 789. 
DUAL CONCENTRIC POT 500k LOG -- 500k LIN D.P. 
switch. Inner spindle 31in: outer spindle 21in. 75p. 

E.M.I. 13+ x 8 in. 
SPEAKER SALE! 
With twin tweeters. 
And crossover. 10 
watt. State 3 or 8 or 
16 ohm. As illustrated. Post 25p 

With dared tweeter cone and ceramic 
magnet. 10 watt. 
Bass res. 45-60 cu. £2.75 
Flux 10000 gauss. 
State 3 or 8 or 15 ohm. Post 25p 

Bookshelf Cabinet 6..`ki?,;:er £6.60 

£1.50 

Post 35P 

E.M.I. 61in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. £4 
Frequency response 80-12,000 
cps. Ideal PA. Columns, 

Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 6 L4-00, 
Suitable Tweeter 02-00. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and • smooth extension of total response 
from 1,000 cps to 18.000 cps. Size 84 o 
34 x 2in. deer,. Rating 10 watt, 8 ohm. 
Crossover £1.25 £ 1.90 
Post 20p 

GOODMANS 
8 in. WOOFER 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Bass 
resonance 35 cps. Frequency 
response 30-8,000 cps 
Ideal bass unit for £3.75 
Hi-F1 sigma 

LOUDSPEAKERS P.M. 3 OHMS. 7 x 41s. Li - 25; Min, L120; 
8 o bin. 21 60; Sin, 11-75; 10 x SIs, Li SO; 10in. 22-00. 
SPECIAL OFFER! 80 ohm, 21 in. 21 in. 85 ohm, lin.; Bin; 
25 ohm, 2 tin. dia.; 3in. Ma.; 5 x 3 in. 15 ohm. £` EACH 

dia.; 61n. /6 x 4in.; 7x 4113.; 8 o 5in """ TYPE 
3 ohm, Min. Min., hIn., 51n. dia. ( 8 x 4in., 8 ohm, 21 50). 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in. 
diameter 4W £2 50, 10in. diameter 5W 02-50; Post 25p. 
12in. diameter, OW. 22-95; 3 or 8 or 15 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2-16Kc/s. 8W 8 ohm or 15 ohm 21 O. 
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 15 ohm £340. 
TWO-WAY 3,000 co.i. CROSSOVERS 3. 8 or 15 ohm 95p 

TWO-WAT CROSSOVER NETWORK 3.000 cis 
Wit variable tweeter attenuator giving accurate high/low 
Irequency balance. Mounted on panel Min. x Mn. with 
control knob, tweeter and wog:11er leads and input g1.1nPott 
terminals. Suitable for 3 to 8 ohm impedance. •••• ••`• 20p 

VALVE OUTPUT TRANSFORM= 259 
MIKE TRANSFORMER MU. metal 100-1 21 23. 
5 WATT MULTI RATIO. 3, 8 and 15 ohms, 80p. 
PUSH-PULL VALVE OUTPUT TRANSFORMERS. 
50 watt   212-80 100 watt   £16 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

15v d.c. operation over 230 hrs. continuous on BPS battery. 
fully 'Mutable swing and speed. Ideal displays teaching 
electro magnetism or for metronome: strobe etc. 95p. Post 20p 

R.C.S. VALVE AMPLIFIER 
2 Stage Triode Pentode valve. 3 watts 3 ohm output. Volume 
on/on and tone controls AC mains. Complete and tested. 
£4 50. Post 25p, 

WEYRAD COILS 
P50/1AC-40p. RA2W 85p. 
P50/2CC-40p, OPT1 85p. 
P50/3CC-40p, LFDT4. 85p. 
Printed Circuit 80p. Twin Gang 75p. 

COAXIAL PLUG 105. PANEL SOCKETS 10p. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING 25p. 
BALANCED TWIN RIBBON FEEDER 300 ohms, 5p yd. 
JACK SOCKET Std. open-circuit 14p, closed circuit 23P: 
Chrome Lead Socket 45p. Phono Plugs Sp, Phono Socket 69 
JACK PLUGS Std, Chrome 20p; 3 5mm Chrome 12p. DIN 
SOCKETS Chassis 3-pin 10p; 5-pin 105. DIN SOCKETS 
Lead 3-pin 18p; 5-pin 159. DIN PLUGS 3-pin 18p; 5-Pin 25P 
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p. 

BRITISH FM /VHF TUNING HEART 
88 to 108 Mcis British made. 2 Iran- Our Price 
gigots ready aligned-requires 10.7 
11c/o IF. Complete with tuning gang. £3.95 
Connections supplied but some 
technical experience essential. Post 20p, 

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 20p. CALLERS WELCOME 

RADIO COMPONENT 
Illustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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ALL OUR PRICES 

E. M . 1 . TWEETER KIT 
THE PAIR. Post 25p. 
(Available separately. 

£6.75 Woofer 24 25: Tweeter 
31 90i. 

Comprising a fine example of a Woofer 
10f 611n, with a massive Ceramic 
Magnet. 44os. Gauss 13.000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the ROSI ... 
Tweeter 3I1n, square has a special 
lightweight paper cone and mantel flu 
10,000 lines. Crossover condenser and 
lull instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Useful Response 25 to 18.000 cps 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 z 13 un. 
MODERN DESIGN. TEAK WOOD FINISH. 

£9.90 
Post 35p 

8in. or 1 Oin. ELAC 
HI-FI SPEAKER 

Dual cone plasticised roll sur-
round. Large ceramic magnet. 
50 16.000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
Bin. 10 watts £3.75 

TEAK VENEER HI-FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A". 20 13 Bin. 
For 12in. dia. or £9.0n Post 
10in. speaker. ,•-• 28p 

MODEL .;13". 18 10 • 91n. 
For 13 • Sin. or £6.60 Po 5y8In. speaker. 
MODEL ..)32" ditto. Triangular 
corner version. 

MODEL ..C". 16 8 Bin. 
For 8 x Sin. £4.40 Post 
speaker. 25p 

LOUDSPEAKER CABINET 
WADDING 18in. wide. 15p It. 

BARGAIN AM TUNER. 
Medium Wave. 
Translator SuPerfiet £4 95 
Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effects 
to recordings. Will mix 
Microphone, records. tape 
and tuner with separate 
controls into single output. 
9 volt batter, £3.95 
operated. 
STEREO VERSION OF ABOVE 

BARGAIN FM TUNER 
88-108 Itic/s Six Transistor. 
9 volt. Printed circuit. 
Calibrated slide dial tuning 
Walnut Cabinet. £ 12.85 
Ilse 7 • 5 

BARGAIN III TUNER. £8. 
As above less cabinet. 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Nish-Pull Ready built with volume, treble and £4.50 
bass controls. 18 volt battery operated. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER 
Suitable for cassettes. and all sises of 
tape reels. A.C. mains 200/250V. 
Leaflet S.A.E. £3.Crt Post 

20p 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES tor every type of heating and 
drying applications in the home, garage, greenhouse. 
factory (available in manufacturing quantities). Appro.. 
size 10i h in. Operating voltage 200 X50V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British-made tor use in photo-
copier" and print drying equipment. 
Ideal Inc home handymen and experimenter.. Suitable 
for Heating Pads, Food Warmers, Convector Heaters. etc. 
Must be clamped between two sheets of metal or asbestos. 
etc., to make efficient clothes dryers, towel rails ideal for 
airing cupboards. Ideal for anti-frost device for the   

preventing frosen radiators or acting as oil sump heater  
Use in the greenhouse for seed raising and plant protection  
Invaluable aid for bird houses. Incubators. etc.. etc. Can 
be used in series for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR LI SO) 

ALL POST PAID Discounts for quantity. 

Sizes 
  74p 
  83p 

Key •T• for above 69 
  90p 
  92p 
  99p 

Key • A' for above 6p 
1-5". 1". 17,s". 14" El 00 
.5- 15"  E1•15 
I fr. 14"   £ I•20 

I 1"   
I "   

£1 70 
£1.35 

INCLUDE V.A.T. 
BAKER HI-F1 SPEAKERS 
HIGH QUALITY - BRITISH MADE BAKER MAJOR 12" f9.90 

Post Free 
I 30-14,600 c/s. 12in. double 
lq,n  . cone. wooter and tweeter cone 

together with • BAKER 
ceramic magnet assembly 
having • fins density 01 
14,000 gauss and a total flux 
ot 145,000 Maxwells. Bass 
resonance 40 cis Rated 20 
watts. NOTE: 3 or 8 or 
15 ohms must be stated. 

Module kit, 30-17.000 c/s 
with tweeter. crossover. bale 
and instructions. £12.50 

P.e•ss state 30,8 or 16 ohms. Post Free 

BAKER 
"BIG SOUND" 

SPEAKERS 
Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading groups. 
Useful response 30-13.000 cps. 
Bass Resonance 65 CP. 

GROUP "25" £8.80 
12in. 25 watt 
3. 8 or 15 ohms. 

Post Free 

£9.90 GROUP "35" 
121n. 35 watt 
8. 8 or 15 ohms. 

GROUP "50" 
151n. 50 salt 
8 or 15 ohms 

NEW 12" 
VERSION 
50 watt 8 or 1$ ohms 

1ÏÏ2•00 

£17.60 
MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups. Disco and P.A. 
4 inputs speech and music. 4 way 
mixing. Output 8/15 ohm. a.c. Maio, 
Separate treble and bass controls. 
Guaranteed. Details SAE. 

Carr. 
t1.00 

CALLERS ONLY! DE LUXE 100 WATT 
AMPLIFIER CHASSIS 
7 valve version. 4 input 10 wide range controls. For mikes, 
Discos, Organs, Guitars. etc. 4. 8 & 16 ohm loudspeakers 
matching £69.00. 

GI MAX CHASSIS CUTTERS 
A die, punch and Allen Screw 

1r  £1.70 
Key ' B' for above 10p 
  £2.25 

2 st, "   £2-50 
24"  £.30 
Key ' C' for above 

13p 
 £4 50 

25-  £5.75 
3"  £9.00 
Key ' E' for above 20p 
I" Square, with key 

£2.10 

SPECIAL OFFER 
100 Ohm 20 watt Rheostat 
2/in &am. Ceramic Former. Screw Terminals tin. diem. 
spindle. 95p. Post 25P• 

SPECIAL OFFER 
3 Inch Panel Meter 50 blicroamp, unusual scale require 
realibrating. 01 76 post 25P. 

REVERSIBLE 4 POLE MOTOR 
1.400 r.p.m. Reversible 42 Watt. d' I Or 
spindle 1:" ••• 't,,", sine 31" s 3". ..••• 
As illustrated, 240v. AC mains. Post 25p 

E.M.I. GRAM MOTOR 
120v. or 240v. A.C. 2.400 rpm. 2-pole 
70mA. Sire 2: • 2/ 2/in. 

REGENT 
I2in. 15 watts 
An inexpensive unit tor the 
beginner in high fidelity and 
tor general purposes. May be 
used to improve any Radio. 
Amplifier. HI-Fi or Television 
receiver. 
Bass Resonance 45epe 
Flux Density 12.000gause 
Useful response 45-13.000cps 
3 or 8 or 15 ohm models. 

£8.80 Post 
Free 

DE-LUXE Mk II 
I2in 15 watts 
Especially designed to provide 
lull range reproduction at an 
economical cost. Suitable for 
use with any high fidelity 
system. Built-in concentric 
tweeter cone. 
Bass Resonance 30eps 
Flux Density 14,000gause 
Useful response 25-16,000cps 
8 or 15 ohms models. 

£1 IFree 

SUPERB 
I2in. 20 watts 
A high quality loudly eeeee . 
its remarkable low one 
resonance ensures dear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25cps 
Flux Density 18.500gauss 
Useful response 20-17,000cpe 
S or 15 ohms models. 

£16.50 Pon 
Free 

AUDITORIUM 
I2in. 25 watts 
A lull range reproducer for 
high power, Electric Guitars. 
public address, multi-speaker 
systems, electric organs. 
Ideal for Ht-FI and Disco-
theques. 
Bass Resonance 3bcpe 
Flux Density 15.000kause 
tied ul response 25-16.000cps 
8 or 15 ohms models. 

£15.40 Post 
Free 

AUDITORIUM 
15in. 35 watts 
A high wattage loudspeaker 
et exceptional quality with • 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques. Elec-
tronic instruments and the 
home. 
Bass Resonance SUN 
Flux Density 15.000gauss 
Useful response 20-14,000cps 
8 or 15 ohms models. 

£22 Post Free 

Post 25p. crossover data and cubic tables. 42P. Post Free. 
Hi-Fl Enclosure Manual containing 20 plans. dentin. I .00 

CUSTOMERS FREE CAR PARK 

SPECIALISTS 
(Exports Remit cash and extra postage.) 

OPEN 9-6. WEDNESDAY 9-1. SATURDAY 9-5. Closed for lunch I-15-2-30 

337 WHITEHORSE ROAD e CROYDON 

Buses 50, 68, 159. Rail Selhurst 
Telephone 01-684-1665 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 

RADIO AMATEURS' EXAMINATION 
MANUAL 

by G. L. Benbow, G3HB 
The standard work for all would-be licensed radio amateurs 
studying for the Radio Amateurs Examination. 
Success in the RAE should be assured if all that it contains 
is understood and remembered. 
84 pages Price 90p post Paid 

A GUIDE TO AMATEUR RADIO 

by Pat Hawker, G3VA 
This extensively revised 15th edition is an indispensable aid 
to all who want to know more about amateur radio. 
Specially designed to assist the newcomer to the hobby, 
it covers technical, operating and licensing matters. 
96 pages Price 90p post paid 

TELEPRINTER HANDBOOK 

by D. J. Goacher, G3LLZ, and 

J. G. Denny, G3NTT 
A brand new book covering all aspects of modern teleprinter 
techniques. Full descriptions and maintenance data for all 
widely-used machines, together with design and use of 
ancillary equipment. Definitely a book for the teleprinter 
enthusiast's work bench. 
376 pages £5 35 post paid 

AMATEUR RADIO TECHNIQUES 

by Pat Hawker, G3VA 

(4th Edition) 

A source book for many useful circuits and aerials. 
An Ideas book aimed at extending the reader's awareness of 
new devices and techniques. 
256 pages £1.80 post paid 

These are just four of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large s.a.e. for the complete list. 

The RSGB is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the General Manager and ask for full details. 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE TEL: 01-837 8688 

STILL at £42•50 
Solartron co 711S.2 Double 
Beam Oscilloscope DC-9 mc/si 
3 mv/cm; trigger delay: crystal 
calibrator; 4; flat faced tube, in 
good working condition. Carr. 
£1.50. 

2' LONG PERSISTANCE CRT 
Full spec. Price f 7 50 to include 
V.A.T. and Carriage. 

MAKE YOUR SINGLE BEAM 
SCOPE INTO A DOUBLE WITH 
OUR NEW LOW PRICED SOLID 
STATE SWITCH. 2 Hz to 8 MHz. 
Hook up a 9 volt battery and connect 
to your scope and have two traces 
for ONLY £5•50. P. 6 P. 25p. (Not 
cased, not calibrated.) 

NEW WIDE RANGE WOBBU-
LATOR. 5 MHz to 150 MHz up to 
15 MHz sweep width. Only 3 controls, 
preset RF level, sweep width and 
frequency. Ideal for 10.7 or TV IF 
alignment, filters, receivers. Can be 
used with any general purpose scope. 
Full instructions supplied. Connect 
8 3V A.C. and use within minutes 
of receiving. All this for ONLY 
£5.75. P. & P. 25p. (Not cased, not 
calibrated.) 

20 Hz to 200 kHz WB. 

SINE and SQUARE GENERATOR. 
Four ranges. Independent amplitude 
controls, thermistor stabilised. Ready 
to use, 9V supply required. Li-$5 
each, P. 6 P. 25p. (Not cased, not 
calibrated.) 

GRATICULES. 12cm a 14cm high 
quality plastic 15p each, P.6 P. SP• 
£1 worth of Unit'. Six Brand New 
capacitors all between 15V and 1COV. 
Total eapaciatnce not less than 
7,000mf d. P6 P 459. 
PHOTOMULTIPLIER type 931A 
£.25 ea. P & P 25p. 

ROTARY SWITCH PACK-6 
brand new switches (1 ceramic; 2 off 
ipole 2 way etc.). 50p P6 P 20p. 

COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors I and .} watt, many high 
stabs, etc. Fine value at 50p, P. 6 P. 
17p. 
P.C.B. PACKS S 6 D. Quantity 
2 sq ft-no tiny pieces. SOp plus 
P. 6 P. 20p. 
FIBRE GLASS as above £1 plus 
P. 6 P. 29P. 
Ferric Chloride Resistance Pen 
FREE (whilst stock lasts) on all 
purchases of our f1 Fibre Glass pack. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 259, P. 6 P. 15p. 
S MOVING COIL METERS. 
Various. £2, P. 6 P. 37p. 
CAPACITOR PACK-SOW/Ind new 
components, only 50p, P. 6 P. 17p. 
POTS-10 different values. Brand 
new. SOp, P. 6 P. 17p. 
TRIMMER PACK. 2 Twin 50/200pF 
ceramic 2 Twin 10/60pF ceramic; 
2 min. Strip with 4 preset 5/20oF on 
each; 3 air spaced preset 30/100pF 
on ceramic base. ALL BRAND NEW. 
259 the lot. P. 6 P. 10p. 
FLAT FACED 4" TWIN BEAM 
TUBE type CV2163. Green trace. 
Brand new £4 each, P. & P. 37o. 
LIGHT EMITTING DIODES ( Red) 
from Hewlett-Packard. Brand New. 
34p each. Holder 1p each. Inform-
ation Sp. 
PHOTOCELL equ. OCP71, 13p each. 
PHOTO RESISTOR type Clare 703. 
Two for 50p. 
MODERN TELEPHONES type 706. 
Two-tone grey. f3 75 each. Two-tone 
green £3.75 each. Black £2•75 each. 
P & P 25p ea. 
Also TOPAZ YELLOW £4.50 each, 
P. 6 P. 25p. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
and lead coding. £1 TS each P. 6, P. 
25p. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No Rubbish. FOR 
ONLY £3 SO. 

PLEASE ADD 10 6; V.A.T. Open 9 a.m. to 6.30 p.m. anyday. 

CHILTINIHEA.113 LTD 
7/9 ARTHUR ROAD, READING, BERKS. 

(rear Tech. College) Tel.: Reading 582605/65916 

e  
FIPANITEmK II 

ELECTRONIC 
IGNITION KIT 

COMPRISES 

Everything:-
Ready Drilled Case and Metalwork, Cables, Coil Connectors, 
Silicon Grease. Printed Circuit Board, 5 year guaranteed com-
ponents and a lull 8 page instruction leaflet. 

WHEN COMPLETE THE UNIT CAN BE FITTED TO 
YOUR CAR IN ONLY IS MINUTES USING THE 
STANDARD COIL AND CONTACT BREAKER 
POINTS: TO GIVE YOU:-

Instant all weather starting. Up to 20.. fuel saving. Longer 
battery life. Higher top speed. Faster acceleration, Spark plugs 
last about five time longer. Misfire due to contact breaker. 
bounce electronically eliminated. Purer exhaust emission 
resulting in less air pollution. Contact breaker burn eliminated. 

Suitable for all petrol engines up to 8 cylinders 

PRICE ONLY £ 12.65 

Ready Built Unit £14.85 
Unit for Motor 
Cycles with twin coils Please state whether Positive 
and twin C.B. Points £19.80 or negative earth units are 
(prices include VAT and post required when ordering. 
& packing). 
(NOT AVAILABLE IN KIT FORM) 

SEND FOR YOUR UNIT OR FULL 
BROCHURE NOW 

FROM 
ICE ELECTRONIC SYSTEMS DEPT P.W. 
114 PARK FARM ROAD 
BIRMINGHAM B43 7QH 

1136 



U91 Clamp VOLT 
AMMETER 
For measuring AC volt. 
age and current without 
breaking circuit. Ranges. 
300/600V AC. Current 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

AUDIOTRONIC Model ATM1 
Top value 1,000 
opv puke multi. 

Fere:ttee Rt.2„f.1-0-. .fi*--: 
CIC current CelmA/ ; eee 
100mA. Resistence ; 
0/150k ohms. 
Decibels: - 10 to 
•22dB. Siz• 90 x 
60 28rtint • 
Complete with 
test leeds. 

OUR PRICE £2.95 P&P 15p 

AUDIOTRONIC Model ATM5 
Jewel movement, 
attractnrely moulded 
case with edgwise 
ohms adjustment 
Ranges: 0.3/15/1501 
300/1200V AC, 1 
12500 opv). 0-6/30/ 
303/600V DC, 
15000 opv). 0-300 
uA/0.300mA DC. 
Resistance: o 10 & 
x100. - 10 to • 16d11. 
Supplied with battery 
test leads and data 
booklet. Size 121 x 73 • 81Irnrn. 

OUR PRICE f3.50 P&P 15p 

MODEL C1092 MULTIMETER 
Features 5,000 oPv 
jewel movement and • 
good selection of ram,. 
functions. Edgwise 
ohms adjustment. 
R•nges:- 0-3/15/150; 
300/1,200V AC (2 500 
opt). 0-6/30/300(600 
V DC 15,000 opv). DC 
current. 0-300u A/ 
30OrnA. Resistence: 
R u ICI. R x 1,000. - 10 to • 16.313. 
Complet, with battery. test leads and 
data booklet. Size: 1200 73 o 28rmn. 

OUR PRICE £3.75 P&P 359 

MODEL U437 MULTIMETER 
10,000opv. A first 
class. instrument 
manufactured in 
USSR to the highest 
standards. Rengas• 
2.5/10/50/ 250/ 
500/1000V DC. 
2.5/10/50/250/ 
500/1000V AC. 
DC current 100uA/ 
1/10/100mA/1A. 
Resistence 300 ohms/ 
3/30/300k/3 Meg. 
ohms. Complete with bailer., test 
leads, instructions and • sturdy steel 
carrying Case. 

OUR PRICE £4.95 P5P25p 

MODEL TH12 
20,000 opr. Ourload 
protection. Slide switch 
selector. 0/0.25/2.5/10/ 
50/150/1000V DC. 0/10 
50/250/1000V AC. 0/ 
50uA/25/250mA DC. 
0/3k/30k/300k/3 Megerona. 20 to 
•50cIB. 

OUR PRICE £5.95 P&P 15p 

U4323 MULTIMETER 
20,000opv. Simple ,-
unit with audio/IF j 
oscillator. Suitable 
for general rum*. 
tuning. Ranges 
0.5/2.5/10/60/250 
500/1000V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC. Resistance 5/ 
50/500 ohms/5/10/100k ohrns/lMeg. 
Battery operated. Size. 160 x 97 x 
4Ornm. Supplied in carrying case corn. 
Pee with test leads. 

OUR PRICE £7.00 P&P 20p 

MODEL 7E300 
30.000opv. Mirror 
scale. Overload 
protection. 0/0.6/3/le 
60/300/1200V DC 
0/6/30/120/600/ 
1200V AC. 0/30uA 
6mA/60mA/300mA 
600mA, 0/8k/80k. 
8001./8 Meg ohms 
-20 to • 63dB. 

OUR PRICE £7.50 P&P 15p 

ALL PRICES 
EXCLUDE VAT 
Also see following pages 

HIOKI Model 720X VOM 
A versatile. 
accuryte meesur 
ing instrument 
20 000 ofire. 0/ 
5/i5/100/500/ 
1080V DC. 0/15 
50/250/1000V 
AC. 0-50uA/ 
250mA. 0-20k/ 
2 Megohrns. 

OUR PRICE 
£5.97 
P&P 20p 

U4324 MULTIMETER 
High tensitiviry, our. 
loadoricted. 

2e6/I.2/ i2R/e3Our e 
60/120/600/1200V 
DC. 3/6/15/60/150/ 
300/600/900V AC. 
Current. 0.06/0.6/ 
6/60/60OrnA/3A DC. 
02/3/30/30OrnA/ 
3A AC. Resistence: 
25/500 ohms/0.5/5/50/500k olsms.15 
Mohrns. Decibels: - 10 to • 12d8. Size 
167 x 98 x 63mm. Supplied comp. 
lete with test leads, spare diode and 
instructions. 

OUR PRICE £8.00 P&P 20p 

TMK MODEL TW5OK 
46 rynges, mirror 
scale. 50kN DC 
5040/ AC. 
DC Volts: 0.125/ 
0.25/1.25/2.5/5/10/ 
25/50/125/250/ 
500/1000. AC Volts 
1.6/3/5/10/26/50/ 
125/250/500/ 
1000. DC current 
25/50uA/2.5/5/25/ 
50/250/50Chm4J5/ 
10A Resestence 
101/4/1001e/1 Meg) 
10 Mu ohms. -20 to 

OUR PRICE £8.50 P&P 17p 

U435 MULTIMETER 
20,000opy. Overload 
protected. Ranges: 
75rtN/2.5/10/25/ 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist• 
ance: 0.3/3/30/300k 
ohms. Size: 205 n 110e 84mm Sup-
plied complete with leads, crocodile 
clips and steel carrying case. 

OUR PRICE f8.75 P&P 20p 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
use. 667opy 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 0/300uA/ 
1.5/6/15/150/60/ 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/600enA/ 
I.5/6A AC. 0/200/3k/30k ohms. DC 
accuracy IX. AC 1.5%. Knef• edge 
pointer, mirror scale. Complete with 
sturdy metal carrying case, leads and 
instructions. 

OUR PRICE £9.75 P&P 25P 

KAMODEN 360 MULTIMETER 

>P hi erieitrr:Ai 
AC 10kohrriN 
B• mirror scale. 
overload proteci 
ed. Ranges 05' 
2.5/10/50/250, 
1000V DC. 5/10 
50/250/1000V 
AC. Current 
0.01mA/0,5/5/5/i 
500mA/10A. 
Resistance. 0.1 
1/10/100 ohms 
1/10/100k ohms 
10/100M ohms. 
Decibels - 20 to 
..62dB. Battery operated Site 180 
140e 80mm. Supplied complere with. 
test leads etc. 

OUR PRICE £ 13.95 Pap 259 

zmy-afieel 
x 36mrn.immplete 

with carrying wise, leude 
and fusee. 

OUR PRICE £10.50 P&P 20p 

MODEL 500 
30,000 opv with 
overload protect. 
tion. Mirror scale. 
0/0.5/2.5/10/25/ 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 
500mA. 12A OC. 
0/604d6 nveg/60 megohrne. 

OUR PRICE £10.66 Cr peed 
Leather case for Move £ 1.715  

HIOKI 750X VOLT-OHM-
MILLIAMETER 
43 ranges: 0-0.3/0.6/ 
1.5/3/6/12/30/60/150/ 
300/600/1,200V DC. 
0 3/6/15/30/60/120/ 
300/600/1,200V AC. 
Current: 0-30/60uA/ 
1.5/3/15/30/150/300 
mA/6/12A. Resisteme 
0-3/300k/3/30Mohms 
Decibels: - 10 to • 17dB. Output - 
0-3/6/15/30/60/120/300V. . csor. 
key t 3% OC, t 4% AC. Sensitivity: 
50,000 opt DC, 5,000 opv AC.4 inch 
meter. Built in protection. Size: 57 x 
102 u 153mrn, 

OUR PRICE £11.95 P&P 40p 

KAMODEN HM7208 FET VOM 
Input impedance 10 

ren.MIrcii 
1000V DC. 0/2.5/10 
50/250/1000V AC 
0/I5uA/2.5/25/250 
rnA DC. 
0/5k/50k/5001i/5 M 
500 Megohms 

OUR PRICE 
£14.95 P&P 30p 

310WTR MULTIMETER 
Futures AC current 
ranges. 20.00Clopy 
0/0.5/2.5/10/50/ 
250/500/1000V DC 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 
rnA/1/10A DC. 
0/10OrnA/1/10A 
AC. 0/5k/50k/500k/ 
5 Meg/50 Meg. 
Decibels -20 to •6206 

OUR PRICE £17.50 P&P 25p  

TE40 HIGH SENSITIVITY 
AC VOLTMETER 
10 Meg input. 
10 ranges. 0.001/ 
0.03/0.1/0.3/ 
1/3/11/30/100/ 
300V RMS. 
5cm-1.2MHz. 
-40 to •50dB 
supplied complete 
with leads and 
int ' ructions. 

OUR PRICE £17.50 P&P 259 

MODEL U4311 Sub-standard 
Multi-range Volt-Ammetei 
Su:Minty 330 
Ohms/Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scab. length. 
165mm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/75OrnA/ 
I.5/3/7.5A AC. 
0/75 / 150 /300/750mV/ 5,3 7 5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1 5/3 /7.5/15/30/75/150/300/750V 
AC. Automatic cut out devote. SMO. 
lied complete with test leads, manual 
and test certificates. 

OUR PRICE £49.00 P&P 50P 

U4317 MULTIMETER 
High semitivity 
instrument for field 
and laboratory wadi. 
Knife edge pointer, 
86mm. mirror wale. 
Ranges: 100mV/ 
0.5/2.5/10/25/50/100/250/500/1000 
V DC. 0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current: 5CNA/0.5/ 
1/5/10/50/25OrnA/1/5A DC. 0.25/ 
0.5/1/5/10/50/250mA/1/5A AC. Res. 
istence: 0.5/10/100/200 ohrm/1/3/ 
30/3001. ohms. Decibels: -Sto •10dB 
Battery operated. Size: 210 x 115 o 
9Ornm. Supplied in carrying case cam. 
plete with leads. 

OUR PRICE £15.00 P&P 209 

Model HT100B4 MULTIMETER 
Overload protected, 
shock proof circuits. 
9.5uA Meter with 
mirror scale. Sensitivity 
100kV. Polarity champ 
switch. Ranges: 0.5/25/ 
1450/250/500/1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC resistence 0-20/ 
2005/2/20 Meg. ohms. 
DC current:- 10/250uA/2.5/25/250 
rnA/10A. AC current: -0-10A. - 20 
to •62d6. Operates froto 2 x 1.5V 
batteries. Size 180 x 134 o 79mm. 

OUR PRICE £15.00 P&P 40p  

TE65 VALVE VOLTMETER 
lts 

ii.3eiMN5'. CA vCo 
colts 1.5-1500V. 
RasistrInCil up to 
1000 Misgohms, 
200/240V AC 

eeusth probe u. . 
end instructions. 

OUR PRICE £17.50 PliP 30p 
Additional probes aveleble 
RF £2.12, KV £2.50 

CI5 PULSE OSCILLOSCOPE 
For display of pulsed 
and periodic wave-
forms in electronic 
circuits. VERT. AMP 
Bandwidth: 10MHz 
Sensitivity at 100kH: 
VRNLS/rnm: 0.1-25 
MOR. AMP. Band-
width: 500kHz. 
Sensitivity ary 100kHz 
VRMS/inm: 0.3-25 
Preset triggered sweep 
1 - 3000u sec. Free running 20-200 
kHz in nine ranges. Calibrytor pips. 
220 x 360 x 430nun. 115-230V AC. 

OUR PRICE £39.00 Carr. paid 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separate YI and Y2 
amplifiers. Rutang 
ular 5" 0 4" CRT. 
Calibrated triggered 
sweep from 0.2usec 
to 100 millesec/crn 
Free running time 
be.. 50Hz-1MHz. 
Built•in time base 
Calibrator and amplitude Calibre°r. 
Supplied complete with all accessories 
and instruction manual. 

OUR PRICE £87.00 

L B4 TRANSISTOR 
TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
betimes. Complete 
with instructions etc. 

OUR PRICE 
£4.50 P&P 20p 

U4341 Multimeter 
Transistor Tester 
27 ranges. 16.700ope 
OverIced protected. 

0.3/1.5/6/ Ra 0.3/1.5/6/ 

DC. 1.5/7.5/30/150/ 
300/750V AC. 
Current: 0.06/0.6/ 
6/60/600mA DC. 
0.3/3/30/300mA AC 
Resistance: 0.06/ 
0.6/2/6/20/60/201)k ohms!) Muhrns. 
Battery operyted. Supplied complete 
with probes' leads and steel carrying 
cese. Size 115 o 215 o 90mrn. 

OUR PRICE £10.50 P&P 20P 

Carr. paid 

LB3 TRANSISTOR TESTER 
Tests (CO and B. 
PNP/NPN. Operates 
from 9V battery. 
Instructions supplied 

OUR PRICE 
f3.95 P&P 209  

KAMODEN HM350 
TRANSISTOR TESTER 
High quality 
instrument to 
test reverse leak 
current end DC 
current. Ampli-
fication factor of 
NPN. PNP, diodes, 
transistors, SCR's 
*K. 4" square 
clear scel• met«. 
Operates from 
internal batteries. 
Complete with 
instructions, leads 
carrying handle. 

OUR PRICE £ 12.50 P&P 30p  

SlOOTR MULTIMETER 
TRANSISTOR TESTER 
100.000opv. Mirror 
scale. Overload 
protection. 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
30OrnA/6/12A DC 
0/101./1 Meg/ 
100 Meg. 
-20 to •50dB. 
0.01-0.2 MFD 
Transistor tester mornairdin Alpha, Beta 
and ICO. Complete with instructions, 
batteries and leads. 

OUR PRICE £15.95 P&P 259  

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges, 400kHr 
to 30 MHz. An 
inexpensive 
instrument for 
the handy-min. 
Operates on 9V 
battery. Wide 
eau to reed 
wale. 800kHz 
modulation. 
Sue: 149 x 149 • 112nwn CompUte 
with instructions and leads 

OUR PRICE £8.97 Pep 25p 

MODEL TE20 RF SIGNAL 
GENERATOR 
Six bands. 120kHz-
26051140. Duel output 
RF terminals. Separate 
variable audio output. 
Accuracy t 2%. Audio 
output to 8V. Power requirements: 
I05- 125V, 220-240V AC. Size:193 
x 265 o 15Ornm. Complete with test 
leads etc. 

OUR PRICE £17.50 P&P 40p  

ARF 300 AF/RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine 
wave 18Hz to 220 
kHz. AF square 
we 18Hz to 100k 

'S'lione°uw Z u18e. • e 
P.P RF 100kHz to 
200M14e. Output 
1V maximum. 
220/240V AC opermon Complete 
with instructions and heeds 

OUR PRICE £29.95 POP sop 

AT201 Decade Mig 
ATTENUATOFI 
=trall.extr‘a.nge 

lor 

0-111dB, 0.171; 
steps. Impudence 600 ohms Input 
power nu>imum 30dEfun. Sir • 180 x 
90 x 55mm. 

OUR PRICE £12.50 P&P 37p 

MCA220 Automatic 
Voltage Stabiliser 
Inpu t 88-125V AC or 
176-250V AC. Output 
120V AC or 240V AC 
200V/A rating. P&P yo 

OUR PRICE £ 11 97 

PS1006 Regulated POWER 
SUPPLY UNIT 
Solid state. Output 
6,9 or 12V DC up 
to 3 Amp. Meter to 
monitor current. 
Input 220/240V AC 
Size: 100 082 0 
159mm. 

OUR PRICE £11.97 P&P 259 

PS200 Regulated POWER 
SUPPLY UNIT 
Solid stase. Varied*. 
output 5-20V DC 
up to 2 Amp. Inde  
pendent to se 
monitor voltage uni S. 

i .... 

current. Output 
220/240V AC. . 
Size 190 x 13130 
98mm. 

OUR PRICE £19.95 Pr.P2sp 

gr--4 
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150V DC •• 
as 

CLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 

Over 200 ranges in stock-other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTIC MODEL S0640 
See: 85 et 64mm 

SOcA £3.35 
IOOuA £3.30 

£3.30. 
£3.25 

50-0-50uA .. £3.35 
100-0-100uA.. £3.30 
IntA .. £3.20 
5mA .. £3.20 
10mA.. £3.20 
50mA.. £3.20 
100mA £3.20 
5470mA £3.20 
IA DC £3.20 
5A DC £3.20 
10A DC £3.20 
5V DC £3.20 

20V DC 
50V DC 
300V DC. 
15V AC .. 
300V AC.. 
VU INOt« 

£3.20 
£3.20 
£3.20 
£3.30 
£3.30 
£3.45 

CLEAR PLASTIC MODEL SW100 
See: 100 x 80mm 

50-0-50u A .. 
1060-100u A.. 

20V DC .. 
50V DC 
300V DC.. 

£4.55 
£4.35 
£4.10 
£4.35 
£4.30 
£3.95 
£3.95 
£3.95 
£3.95 
£3.95 300V AC .. 
£3.95 VU Meter 

£4.00 
£4.75 

EDGWISE MODEL PE70 
Sag 90 x 34mrn 

50-0-50uA 
100.0.100w A.. 

300V AC.. 
VU Meter.. 

£4.15 
£3.95 
£3.75 
£3.50 
£3.95 
£3.85 
£3.50 
£3.50 
£4.25 

MODEL ED107 EDUCATIONAL METER 
Sit•: 100x 90x 150mm including terminals 

A range of high quality 
moving coil instruments 
ideal for school experi-
ments and other bench 
applications. 3" mirror 
scale. The mater move-
ment is easily accessible 
to demonstrate internal 
working. 

50uA 
10(luA 
50-0-50uA 
1A DC •• 
5A DC .. 
5V DC .. 
10V DC •• 
15V DC .• 
20V DC •. 
50V DC .. 

£7.60 
£7.05 
£7.05 
£6.55 
£6.55 
£6.55 
£6.55 
£6.55 
£6.55 
£6.55 

300V DC 
500mA/5A DC 
5V/50V DC .. 
5V/15V DC .. 
1A/15A DC .. 

£6.55 
£7.70 
£7.70 
£7.70 
£7.70 

CLEAR PLASTIC MODEL 85P 
Si,.: 120 x 110ntrn 

50-0-50uA 
100-0-100uA 
500-0-500uA.. 

1.0-1mA 

10mA .. 
50mA .• 
100mA 
500mA 
IA DC 
5A DC 
15A DC 
30A DC 
10V DC 
20V DC 
50 

£4.85 
£4.70 
£4.45 
£4.30 
£4.70 
£4.45 
£4.30 
£4.30 
£4.30 
£4.30 
£4.30 
£4.30 
£4.30 
£4.30 
£4.30 
£4.30 
£4.30 
£4.35 
£4.30 
£4.30 
£4.30 
£4.30 

300V DC . £4.30 
15V AC £4.35 
300V AC . £4.35 
S Meter lmA .. £4.30 
VU Meter .. £5.00 
1 A AC £4.30 
5A AC .. .. • £4.30 
10A AC 
20A AC . .. • £4.30 
30A AC . .. • £4.30 

Items with asterisk are Moving Iron 

type, all others are Moving Coil 

CLEAR PLASTIC MODEL S0830 
Si,.. 110 x 83rnm • 
lOOcA £3.70 

£3.65 
SOOCA £3.45 
50-0-50uA £3.75 
100-0-100uA.• £3.70 

£3.40 
SenA £3.40 
lOmA £3.40 
SOmA £3 40 
lOOmA £3.40 20V DC 
SOOmA £3.40 
IADC £3.40 
5A DC £3.40 
10A DC .. £3.40 
5V DC .. £3.40 

CLEAR PLASTIC MODEL 45P 
Size: 50 x 50mm 

SOCA £3.00 
bOCA f2.85 

£2.75 
SCOuA £3.70 
50-0-50uA .. £2.90 
100-6 100u A .. £2.75 
500-0-500uA .. £2.65 

E2.65 
SerrA £2.65 
tOrnA £2.65 
SOmA E2.65 

£2.65 
SOOmA £2.65 

£2.65 
SA DC £2.65 
10V DC £2.65 
20V DC .. £2.65 
50V DC £2.65 
300V DC .. £2.65 
15V AC .. £2.70 

CLEAR PLASTIC MODEL 38P 
Sire: 42o 42rnrn 

10V DC .. 

300V DC 
15V AC .. 
300V AC.. 
VU Meter.• 

£3.40 
£3.40 
£3.40 
£3.40 
£3.65 
£3.65 
£.85 

300V AC.. 
S Meer 1mA 
VU Meter.. 
IA AC .. 
5A AC .. 
10A AC .. 
20A AC .. 
30A AC .. 

£2. 0 
£2. 5 
£3.00 

• £2.65 
• £2.65 
• £2.65 
• £2.65 
• £2.65 

5043-50uA 
1130-0-100u A.. 
500-0-500uA.. 

1.0-1mA 

5rnA 
10mA.. 
20mA.. 
5OrnA 
100mA 
150mA 
200mA 
300mA 
500mA 
750mA 
IA DC 
2A DC 
5A DC 
10A DC 
15A DC 
20A DC 
3V DC 
10V DC 

£2.80 
£2.70 
£2.65 
£2.50 
£2.75 
£2.65 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 

15V DC .. 
20V DC .. 
50V DC .. 
100V DC.. 
150V DC.. 
300V DC.. 
500V DC.. 
750V DC .. 
15V AC .. 
50V AC .. 
150V AC .. 
300V AC.. 

S Meter lrnA.. 
VU Meter 

£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
£2.50 
f2.55 
£2.55 
£2.55 
£2.55 
£2.55 
£2.55 
£2.90 

CLEAR PLASTIC MODEL S0460 
Se•: 590 46mm 

SOCA E3.10 
IOSsuA £3.05 

E3.00 
SCOrch £2.80 
50-0-50u A .. £3.10 
100 0-100uA.. £3.05 

£2.85 
E2.85 

lOmA £2.85 
SOntA £2.85 

£2.85 
£2.85 

lA DC £2.85 
5A DC £2.85 
10A DC £2.85 
5V DC £2.85 

10V DC .. 
50V DC .. 
300V DC.. 
15V AC .. 
300V AC.. 
VU Meter 

£2.85 
£2.85 
£2.85 
£3.00 
£3.00 
£3.20 

POSTAGE & PACKING 15p 

10mA 

10OrnA 
500mA .. 
lA DC .. 
5A DC .. 
10V DC .. 
20V DC .. 
50V DC .. 
300V DC.. 
15V AC .. 
300V AC.. 

CLEAR PLASTIC MODEL 65P 
SII0 86 x 78rnm 

50-0-50uA 
100-0.100uA., 
500 0- 500u A .• 
ImA 
5mA .. 
10mA .. 
50mA . 
100mA 
50OrnA 
IA DC 
5A DC 
10A DC 
15A DC 
20A DC 
30A DC 
50A DC 
5V DC 
10V DC .. 
20V DC 
50V DC 
150V DC 
300V DC.. 
15V AC . 

£4.10 
£3.45 
£3.35 
£3.05 
£3.45 
£3.40 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
f2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£3.10 
£3.20 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£3.10 

50V AC .. 
150V AC . 
300V AC .. 
500V AC.. 
S Meter lmA 
VU Meter.. 
IA AC .. 
5A AC .. 
10A AC .. 
20A AC .. 
30A AC .. 
50mA AC 
100mA AC 
20OrnA AC •. 
50OrnA AC 

£3. 0 
£3. 0 
£3. 0 
£3.10 
El 5 
£4. 0 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2 85 

BAKELITE MODEL S80 Enlarged Window 
Suit. 80 x 8Ornm 

SOCA £3.85 
lOOcA £3.75 

£3.35 
50-0-50uA .. £3.75 
100-0-100uA.. £3.65 
I rnA £3.00 

£2.30 
5A DC £3.30 
20V DC £3.30 
50V DC £3.30 
300V DC .. £3.30 
300V AC .. £3.30 
VU Meter .. £4.05 

CLEAR PLASTIC MODEL 52P 
Sire: 60 x 60mrn 

100u A .. £3.30 
SOOuA £2.90 
50-0-50uA £3.35 
100-0-100uA £3.25 

. 75 
.. £2.75 
.. £2.75 

£2.75 
.. £2.75 
.. £2.75 
.. £2.75 

f2.75 
.. £2.75 

£2.75 
.. £2.75 

£2.75 
.. £2.85 
.. £2.85 

S Me ir lmA £2.85 
VU Meter .. £3.95 
IA AC .. • £2.75 
5A AC .. • £2.75 
10A AC .. • £2.75 

• £2 .75 
30A AC .. • £2.75 

BAKELITE MODEL 65 siaa mix acimo, 

50-0-50uA 
100-0-100uA.. 
500-0-500uA 

1.0-1mA 

10OrnA:. 
500roA 
lA DC 
2A DC 
5A DC 
15A DC 
30A DC 
50A DC 
5V DC 
10V DC 
20V DC 

150V DC. 
300V DC. 

£5.05 
£3.90 
£3.30 
£3.00 
£3.35 
£3.30 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
f2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 

30V AC .. 
50V AC .. 
150V AC .. 
300V AC .. 
500V AC .. 
VU Meter.. 
IA AC .. 
5A AC .. 
10A AC 
20A AC .. 
30A AC . 
50A AC . 
500mA AC 
50mV DC 
100mV DC 

£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£4.00 
f2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£2.85 
£3.20 
£3.20 

POWER RHEOSTATS 
High quality ceramic 
construction. Wind-
ings embedded in 
vitreous enamel. 
Heavy duty brtrsh 
wiper. Continuous 
rating. Wide range 
rrailabl• ex-stock. 
Single hole fixing. K" diameter shahs. 
Bulk quantities available. 

25 WATT 10/25/50/100/250/500/ 

1000 Ohms £1.15 P&P lop 

50 WATT 10/25/50/100/250/500/ 
1000/2500/5000 Ohms. 

£1.62 P&P 109 

100 WATT 1/5/10/25/50/100/2501 
500/1000/2500 Ohms 

£2.34 P&P 15p 

ALL PRICES 
EXCLUDE VAT 
Also see previous page 
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AUTO TRANSFORMERS 
0/115/250V. Step up or step down. 
Fully shrouded. 

ao WATTS £2.75 P&P 19 

150 WATTS £3.50 P&P 180 

300 WATTS f4.50 P8tP 239 

500 WATTS £6.95 P&P 33p 
1000 WATTS £9.50 P&P 389 

1500 WATTS £12.50 P&P 43p 

2250 WATTS £20.95 P&P 50p 

5000 WATTS £44.95 P&P £ 1  

CP110 CHASSIS PUNCH SET 

Carefully machined top grade steel. 
Contains 1/2", 5/8", 3/C. 1" and 
1 1/8" punches complete with gripper 
and accessories. 

OUR PRICE £3.00 P&P 40p 

YAMABISHI VARIABLE 

VOLTAGE TRANSFORMERS 

230V SO/SOIl,. Octput 0-260V, 
MODEL S260 BENCH MOUNTING 

P&P 
IA £10.50 30p 

2.5A £ 12.00 359 
5A £ 17.50 37p 
13A £30.35 500 
10A £33.75 75p 
12A £29.50 75p 
20A £85.00 1259 
25A [95.00 1309 
40A £120.00 150p 
MODEL S2606 PANEL MOUNTING 
lA £10.00 309 

2.5A £ 12.00 35p 

BV05 Vernier TUNING DIAL 
App. 7:1 ratio planetary 
drive vernier dial. Log 
mal• 0-180 degrees. 
Blank scales 1-5. 
Dial size 128 x 76rnm. 05.i.51 ata 
190 x 117 x 41mm. deep including 
knob and coupling. Xi" dem. shaft 

OUR PRICE £1.62 Pao too 

2 TRANSISTOR RADIO KIT 

No Soldering tirquirted All connect-
made with spring clips. Kit includes 
all parts and wire including ear-piece. 
Will rename all normal broadcasts on 
Medium Ware 535-1605kHr. Oper• 
ates from standard 9V battery or 
Soler Cell included. 

OUR PRICE £1.30 P&P 309  

SW R METER Model SWR3 
Handy SWR meter for 
transmitter antenna align. 
ment, with built-on field 
strength meter. Accuracy 
5%, Impedance 52' Indic. 
*tor 100uA DC, Full 
scal• 5 section collapsibl• 
antenna. Size 145 x 50 x 
60mrn. 

OUR PRICE £4.25 P&P 25p 

SUPER VALUE 
TOP QUALITY 
TRIO 
equipment 

TRIO JR599 RECEIVER 

r 
3. e 

Nine «we-bench covering 1.8-29.7 
MHz. 144-146MHz and 10MHz WNW 
SSES. CW. AM and FM. AF output is 
more than 1 watt. S Meter. Squelch 
control. GPO. Variable AF and RF 
controls. 4-16 ohm output and jack 
for phones. Power requirement 100/ 
240V AC, 12/14V DC. Sue. 270 x 
140 u 31Ornm. 

_ 

Our Price £132.50 VAT 
TRIO 9R59DS RECEIVER 

Four bends cove•Ing 5501tHr to 30 
MHz continuous ami electrical band. 
spread on 10, 15. 20, 40,and 80 nun. 
8 valve plus 7 diode circuit. 4 to 8 
ohm output and phone jack. SSB-
CW. ANL, varebl• BFO. S Meter and 
separate band spread dial. IF freq. 
uency 445kHr, aide. output 1% watt. 
Variable RF and AF gain controls. 
115/250V AC, with instructions. 

Our Price £42.50 g'ir 
TRIO TR2200 TRANSCEIVER 
Fully transistor 
ted portable 
VHF t ver 
Will transmit and 
receive on six 
channels between 
144-146M Ha 
1 watt trans. 
mister. 12V DC 
internal or ext-
ernal supply. 
Buolt•in charger 
for Ni-Cad cells. 
Power/volume 
switch, squelch control, ctennel set 
actor, mic. socket, earphone/ nal 
spark's, socket. Complete with more 
phone and 144.48, 144.72 & 145.32 
crystals. Sire: 134 x 58 x 180mm. 

OUR PRICE £79.50 Carr.paid  

BELTEK W5400 CAR 

TRANSCEIVER 

Solid   mobile trentcerrei for 12 
volt DC neg. Transmits and recerves 
on any 12 of 28 channels between 
144 and 146MHz. Power output 10W 
and 1W switchable. Controls: On/off/ 
volume, squelch and channel select. 
or. Internal 3" speaker. Complete 
with dynamic mu. PTT switch, three 
sets of crystals for 144.48, 144.6 and 
145Mtlz. mounting bracket and ins. 
'ructions. Size 160 x 70 x 220nun. 

OUR PRICE £75.00 Pap 509  

SK YFON 100ene4 

OUR PRICE £24.95 per pair 

P302 Two Channel 300mW 

OUR PRICE £52.50 per pair 

P1003 Three Channel I Watt 

OUR PRICE £71.25 per pair 
P&P 50p per pair 

NB. Licence requrred for use in UK 

KE630 3 Station INTERCOM 

* 
YeL -•-r‘ 

..:-•••••••• 

Maim. and two tub-stations. Can be 
used on desk or wall mounted. Comp-
lete with cable and batteries 

OUR PRICE f5.25 P&P 509 



SINCLAIR 
CAMBRIDGE 
CALCULATOR 

INCORPORATING LASKYS RADIO 
AND G. W. SMITH & CO. (RADIO). 

LHO2S STEREO HEADPHONES 
Light weeit heed-
phones with pedded 
ear pes. %.1.6 ohms 

Complete with 6' 
lead end plug. 

OUR PRICE 
£1.97 P&P 30p 

7E1018 Deluxe Mono High 
Impedence Headset. 
Sensitive magnetic 
headset with soft ear 
pads. Impede.. 2.600 
ohms MOO ohrns DCI 
Frequency rest... 
200-4,000Hz. 

OUR PRICE £2.25 P&P 301, 

DHO2SSTEREO HEADPHONES 
Wonderful value 
and excellent 
performance 
combined. Adjust 
able heed band. 
Impeders. 8 ohms 
20-12,000Hz. 
Complete with ...4›...refeogée 
lead and plug. 

OUR PRICE £2.25 P&P 30p  

7E1035 Stereo HEADPHONES 
Low cost with *cc. 
Went response. Foam 
rubber earcups. Adjust 
able headband. 8 ohms 
impede... Frequency 
reoporne 25Hz - 181.1, 
Complete with cable 
and stereo jack plug. 

OUR PRICE £2.60 P&P 30p 

SH8DV MONO/STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohm. 
impeder... Frequency 
response 20Hz - 113kHr 
Complete with 101t. 
coiled lead and jack plug 

OUR PRICE f4.97 env 30p 

BH001 HEADSET and Boom 
Microphone 
M.ing coil. Ideel 
for language 
teething, 
communt 
cations etc. 
Headphone impedenc• lb ohms Me-
ropho. impe.nce 200 ohms 

OUR PRICE £5.95 Pan 30p 

SPECIAL BARGAIN!! 
PHONIC 10 Two Way Speakers 
Matched pair 
of comp.ct 
book-shelf 
speakers of 
unique design 
Incorporating 
a 2- high 

eerz.'" 
8 ohms imp. 
erice. Size: 348 x 
228 o 110mm. 

OUR PRICE £8.85 Pair P&P 50p 

SPECIAL BARGAIN If 
STEREOSOUND SPEAKERS 
Matched pair of 
genio bookshelf 
speakers. Deluo• 
teak veneered 
finish. Size, 
3680 229 x 
190mm. 8 ohms. 
8 watts RMS. 16 
watts pneu. 

With 
Din lead. 

OUR PRICE £12.95 P&P 50p 

AUDIOTRONIC CRITERION 
SPEAKERS 
High quality three war 
weaker system offering 
a performance better 
than more expensive 
units. Teak fink»ed 
with dark fronts. 
Frequency response: 
40Hz-20kHz. 8 ohms impede. . nn2.3mowern,. 20 watts. Size: 47 
OUR PRICE £27.50 Pr. P&P El 

JOSTY 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kits are complete with compre 
hen... easy to follow instructions and 
covered by full guarantee. 

Post and Packing 15p per kit. 

AE 1 100m3V output sta.  £1.65 
AE2 Pre...Mier ..... .......... ..... £ 1.26 
AE3 Diode receiver  £2.00 
AE4 Flasher  £1.09 
AE5 Astable multi.vibrator  £1.05 
AE6 Moncntable multiyibrator £ 1.02 
AE7 RC generator  £1.06 
AE8 Bass filter  99p 
AE9 Treble filter  99p 
AE10 CCIR filter  Sep 
AF 20 Mono amplifier  £4.80 
AF25 Mixer  £3.60 
AF30 Mono preamplifier  £2.61 
AF35 Emitter amplifier  £2.27 
AF80 0.5W mic. amplifier  £4.22 
AF305 Intercom  £9.52 
AF310 Mono amplifier  £5.91 
AT5 Automatic light control  £2.58 
AT25 Window wiper robot  £5.82 
AT30 Photo cell switch unit  £5.70 
AT50 400W triac light 

dimmer/speed control  £4.80 
AT56 2.200W trim light 

dimmer/speed control...-. £6.90 
AT60 1 channel light control  £7.80 
AT65 3 channel light control  £14.55 
GP304 Circuit board  £4.94 
GP310 Stereo pre-amplifier 

for use with 2 x AF310 £21.27 
GP312 Circuit board £11.45 
GU330 Tremolo unit  £7.50 
HF6I Diode detector  £.3.32 
HF65 FM transmitter  £2.70 
HF75 FM receiver  £ 2.87 
11E310 FM tuner  £15.81 
HF325 Deluxe FM tuner  £24.12 
11E330 Decoder 11/F310/325/ £9.96 
F380 lw/vhf aerial amplifier £4.94 

HF395 broadband aerial amp. £ 1.77 
L F380 Ouadrephonic device  £11.36 
M160 Multi-vibrator  £1.71 
M191 VU Meter  £41..5751 
M192 Stereo balance meter  £4.97 
M1302 Transistor tester  £8.45 
NT10 Stabilised power supply 

100mA, 9V  £6.15 
N T300 Stabilised p. supply  £12.51 
N 1305 Voltage converter  £4.50 
N7315 Power supply 240V AC 

to4,5/15V DC. 500mA  £9.57 

Amateur Electronics by Josty-Kit. 
the professional book for the amateur 
-coven the subject from basic Pr. 
cipals to advanced electronic t.hniq-
mi.. Complete with circuit board for 
AEI to AE10 above. 

OUR PRICE £3.30 INo VAT) 
P&P 259 plus VAT. 

D755G DIGITAL CL OCK 
MECHANISM ••• ' 

24 hoot 
alarm 

and auto 
alarm sleep hirlich inurninat.1 rot-
ary dial with hours. minutes and esc-
ondo. Automatically turns off radio. 
TV. light etc. and with autoyeitch-
in• will turn on »pin when required. 
240V AC operation. Switch rating 
250V-3 Amp. 

OUR PRICE £5.95 PS,P 30p 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI-FI 
SPEAKERS 
High quality 2 way speaker systems. 
25 Watts. 4-8 ohms. 40Hz - 18kHz 
Size: 560 o 340 o 255rnrn. epproo. 
Wood grain finish with black fronts. 

OUR PRICE £26.95 PR. P&P El  

RUH6 Reflex Horn Speaker 
Built-in driver 
unit. Impedance 
16 ohms. Power 
rating 10W. 
Response 380-
7000Hz. Size 

W.ther and 
shock protected. 

OUR PRICE £4.97 P&P 30p 

RECORD DECKS P&P 50p 
EtSR McDONALD 
C114 Mini  £3.95 
C129 Mono  £5.50 
C137  £7.00 
510/TPO   £12.55 
610  £11.35 
610/TP13.  £16.65 
710  £22.70 
810  £28.30 
MPI3 £8.90 
mP6o7Kik-k-i .............  '   £11.50 
MP60/TPD  £14.20 
11170  £12.50 
H170/ADC K7E  £15.95 
HT70/TPD  £17.80 
CONNOISSEUR 
1301 Kit  £10.20 
BD1 Chess..  £12.50 
BD2JSAU2JCharsais. ...... ..... £25.50 
13132/SAU2/Plinth/Cover  £32.25 
GARRARD 
1025T Stereo  £4.95 
2025TC Less ...ridge  £6.35 
2025TC/KS40A  £6.95 
SP25 Mk3  £9.25 
SP25 Mk3/G800  £10.95 
SP25 Mk4  £10.90 
SP25 Mk4/M75-6  £13.90 
86SEt  £20.00 
SL65B  £11.15 
SL72B  £17.75 
SL95B  £28.00 
GOLDRING 
G101 Mk2/P/C  £22.50 
GL72  £25.45 
GL72P  £33.75 

£32.20 
  £41.65 

GL78  £34.60 
GL78/P/C  £56.25 
GL85/P/C  £72.00 

RECORD DECK PACKAGES 
BSR »<DONALD P&P 759 
210/SC7M  £7.95 
C129  £9 50 
MP60/G8130  £19.50 
MP60/TPD/ADC KB  £16.80 
MP60/M44-7  £17.50 
HT70/TPD/ADC K7E   £21.25 
610/TPD/ADC K8  £19.25 
CAR RARO 
2025TC/9TA-FIC/0  £11.35 
SP25 Mk3/G80/3  £18.15 
SP25 Mk3/M44E  £18.25 
SP25 Mk3/1•144-7  £17.80 
SP25 Mk3/M55E  £18.80 
SP25 Mk3 Module/M75-6  £19.45 
SP25 Mk4/G800  £19.95 
SP25 Mk4/AMC50E IM55E)  £21.30 
AP76/G800  
AP76/G800E £28.95 
AP76/N144 -7 £27.50 
AP76/M44E £28.00 
AP76/M55E  £28.60 
AP76/M75ED £35.20 
AP76/M75EJ  £31.20 
COLORING 
GL 72/G800 £35.65 
GL75/G800  £40.90 
GI. 75/0800E  £43.35 
GL78/G800  £45.65 
GL78/G800E  £48.15 
G101/P/C/G800  £23.70 
RANK DOMUS. 
802000  £43.60 
BA4000  £53.95 
806000  £67.50 
WHARFEDALE 
Linton W30 Teak  £23.90 
Linton W30 White  £25.10 

8Skp  

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
£80 £1.27 £3.00 n.oe 
C90 £2.24 £4.25 £10.00 
C120 £2.73 £5.17 £ 12.24 

AUDIOTRONIC 
Cr02 CASSETTES 
TYPE 5 10 25 
CR60 £3.92 £7.72 £ 19.12 
CR90 £5.32 £10.46 £25.22 

AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
40M 859 £4.00 £7.50 
80M £1.15 £5.40 £ 10.25 
P&P Cassettes 3p, Cartridges 5p each 
OVER 10 of either POST FREE! 

EMI LOUDSPEAKERS 
Model 350 13 x Er• with 
single tweeter/crossovee 
20-20,000Hz. 15 watts 
RMS. Available 8 or 
15 ohms. 

OUR PRICE 
£7.25 each P&P 37p 
Model 450 13 x 8- with 
twin tweeter/croleover 
55-13,000Hz. 8 watts 
RMS. Available 8 Of 15 ohms 

OUR PRICE £.62 each PEP 25p 

To build yourself. 
Complete hit of parts 
with step by step 
instructions to build 
a full specificetion 
pocket sized 
calculator. 

OUR PRICE £24.95 P&P fr. 
ALSO AVAILABLE READY BUILT 
Recommended Price £29.95 
OUR PRICE £27.20 P&P 25p 

Also available-
SINCLAIR EXECUTIVE 
Recommended Price £39.00 

OUR PRICE £35.45 P&P 25p 

SINCLAIR EXECUTIVE 
with MEMORY 
Recommended Price £49.00 

OUR PRICE £44.50 P&P 25p 

SINCLAIR Project 80 Modules 
Z40 Power Amplifier  £5.45 
260 Power Amplifier  £6.95 
Stereo 80 Pre-Amplifier £11.95 
Active Filter Unit  £6.95 
Project 805 £26.95 
PZS Pow. Supply  £4.98 
PZ6 Power Supply  £7.98 
PZ8 Power Supply  £7.98 
Transformer for P213.........   £4.05 

SINCLAIR Project 80 Packages 
2 n Z40/Ster. 80/PZ5  £25.00 
2 x 240/Stereo 80/PZ6.....  £27.75 
2 n Z60/Stereo 80/P28  £30.45 
POST & PACKING 359 each  

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon. 
transistor 
amplif ier ope. 
ates from wag 
netic, ceramic 
or tuner 
inputs with 
twin stereo headphone outputs and 
urperete volume controls for each 
channel. Operates from 9V battery. 
INPUTS: 5.0V and 100mV. 
OUTPUT: 50mV per channel. 

OUR PRICE £8.50 P&P 20p 

1021 Stereo Listening Station 
For balancing 
and gain selection 
of loudopeeken 
with additional 
facility for stereo \ 
headpho. 
switching. Two 
gain controls. speakers on- off slide 
switch, viereo headphone socket. 

OUR PRICE £2.25 P&P 15p 

MP7 MIXER-PREAMPLIFIER 
5 Microphone 
InputS eaCh with 
individual gain 
controls enabling 
complete mixing 
facilities. Battery Operated Sae 235 
x 127 o 76mm. Inputs. Mos. 30 3rnV 
50k; 2 o 3mV 600 ohms. Phono. Mae 
4mV 50k; Phono Ceramic 10OrnV 1 
Meg. Output 25OrnV 100k. 

OUR PRICE £8.97 P&P 20p 

EA41 REVERBERATION 
AMPLIFIER 
Self contained, 
transistorised. 
battery operated - . 
Simply plug in 
microphone, guitar etc ria uoisius i io 
your amplifier. Volume control and 
depth of reverberation control. Beau• 
walnut cabinet. 184 x 77 • 108mm. 

OUR PRICE £7.50 Pay 20p 

Model A1018 
FM TUNER 
6 transistor high 
quality unit-
3 IF stages and • 
double tuned 
dircrimenator. 
For u. with most amplifier. Corers 
88-108MHz. Powered by 9V battery. 

OUR PRICE £9.65 P&P 309 
Stereo multiplex adapter £4.97 extra. 

ALL PRICES 
,EXCLUDE VAT 

CALL INTO YOUR 
NEAREST BRANCH 
OR ORDER WITH 
CONFIDENCE BY 
MAIL ORDER 
CENTRAL LONDON 

10 TOTTENHAM CT. RD. 
27 TOTTENHAM CT. no. 
33 TOTTENHAM CT. RD. 
42/45 TOTTENHAM C1.110. 
87 TOTTENHAM Cl. RD. 
207/8 TOTTENHAM CT. RD. 
21 OLD COMPTON ST. 
3 LISLE ST. WC] 
34 LISLE ST. WC] 
118 EDGWARE RD. W2 
193 EDGWARE RD. W2 
207 EDGWARE RD. W2 
311 EDGWARE RD. W2 
346 EDGWARE RD. W/ 
382 EDGWARE RD. W2 
109 FLEET ST. EC4 
152/3 FLEET ST. EC4 
378 HARROW RD. W9 

01-637 2232 
01-636 3715 
01-636 2600 
01-636 0845 
01410 3739 
01-0400670 
01-437 9169 
01-437 8204 
01-437 9105 
01.723 9789 
01-723 6211 
01-723 3271 
01.162 0387 
01.723 4453 
01-723 4194 
01.353 0812 
01.303 2833 
01-286 9530 

ESSEX 

84 SOUTH ST. ROMFORD 70-20218 

SURREY 

1046 WRITGIFT CENTRE, CROYDON 
01-681 3027 

27 EDEN ST. KINGSTON 01446 7845 
01.941 1441 32 HILL ST. RICHMOND 

KENT 

53/57 CAMDEN RD., TUNBRIDGE WELLS 
0892.23242 

-111=131111=11 
40 MARKET PLACE, LEICESTER 

0E03-537678 

ALL BRANCHES OPEN FROM 
9am to 6pm MON. TO SAT. 

HEAD OFFICE AND MAIL 
ORDER DEPARTMENT 
AUDIOTRONIC HOUSE. 
THE HYDE INDUSTRIAL ESTATE. 
THE HYDE. LONDON NW9 6JJ. 
TELEPHONE : 01-205 3735 á 5651 

MAIL ORDER SPECIALISTS 
We one, a Speedy and efficient 
service by mail order. 
Remember to add 10 VAT to 
total value of roods including 
carriage and packing and send 
cash with order to head office 
TO AVOID DELAYS PLEASE 
PRINT NAME AND ADDRESS 
CLEARLY IN CAPITALS. 

[  A m  . ,call,„itnetpohoonny,.byroaunrch 

  otdcr In head oftice 
CREDIT TERMS available for 
Personal Shoppers on sales of 
LSO and over 

BARCLAYCARD 
& ACCESS 

. Holders welcome 

BARGAIN CENTRE 
Many special Clearance oft., 
and end of stock lines at 
87 TOTTENHAM COURT RD 
FOR PERSONAL SHOPPERS 

EXPORT Personal exports 
arranged for overseas visitors 
at all Our brianCheS. 
Goods despatched to all parts 
of the world throtiqh our E xport 
Mail Ortler Department 
Itorpedlate allentton given to 
orders 

CHEQUES ACCEPTED 
FROM PERSONAL 
SHOPPERS ONLY WITH 
BANKERS CARD. 

All prices correct et 
12-2-74 but subject 
to change. 

mallaria 
~fa« 
eau, 
ameden 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit-£24•95! (..) 
The Cambridge — new from 
Sinclair 
The Cambridge is a 
new electronic 
calculator from Sinclair, 
Europe's largest 
calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 
compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price — and by building it 
yourself you can save a 
further £5.50! 

Truly pocket-sized 
With all its calculating 
capability, the Cambridge 
still measures just 
41" x 2" x 1-1". That means 
you can carry the Cambridge 
wherever you go without 
inconvenience — it fits in your 
pocket with barely a bulge. It 
runs on ordinary U16-type 
batteries which give weeks of 
life before replacement. 

Easy to assemble 
All parts are supplied — all you 
need provide is a soldering iron 
and a pair of cutters. Complete 
step-by-step instructions are 
provided, and our service department 
will back you throughout if you've any 
queries or problems. 

Total cost ? Just £27.451 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £32.95 — so you're 
saving £5.50 ! Of course we'll be happy to 
supply you with one ready- assembled if 
you prefer — it's still far and away the best 
calculator value on the market. 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

x 2" x vveight 4, oz. 
*Standard keyboard. All you 
needforcomplex calculations. 

*Clear- last- entry feeure. 
*Fully- floating decimal point. 
*Algebraic logic. 
*Four operators ( I-, x. +). 
with constant on all four. 

*Constant acts as last entry 
in a calculation. 

*Constant and algebraic 
logic combine to act as a 
limited memory, allowing 
complex calculations on a 
calculator costing less 
than £30. 

*Calculates to 8 
significant digits, with 
exponent range from 
10-2° to 10". 

*Clear, bright 8- digit 
display. 

*Operates for weeks on 
four U16-type batteries. 
(MN 2400 recommended.) 
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The kit comes to you packaged in a 
heavy-duty polystyrene container. It 
contains all you need to assemble 
your Sinclair Cambridge. 
Assembly time is about 3 hours. 

Contents: 
1. Coil. 
2. Large-scale integrated circuit. 
3. Interface chip. 
4. Thick- film resistor pack. 
5. Case mouldings, with buttons, 
window and'light-up display in 
position. 

6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on/off 
switch. 

10. Soft wallet. 

This valuable book — free! 
If you just use your Sinclair Cambridge for 
routine arithmetic — for shopping, 
conversions, percentages, accounting, 
tallying, and so on — then you'll get more 
than your money's worth. 

But if you want to get even more out of it, 
you can go one step further and learn 
how to unlock the full potential of this 
piece of electronic technology. 

r0iss41.378 

It 

How? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact- packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations. 

muri=lair-
Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire 
Reg. no : 699483 England 
VAT Reg. no : 213 8170 88 

Why only Sinclair can make you this offer 

The reason's simple: only Sinclair — Europe's largest electronic calculator 
manufacturer— have the necessary combination of skills and scale. 

Sinclair Radionics are the makers of the Executive — the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best-seller. The expérience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 

But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them — the Sinclair Project 60 stereo modules. 

It seemed only logical to combine the knowledge of do-it-yourself kits with the 
knowledge of small calculator technology. 
And you benefit ! 

Take advantage of this money-back, no-risks offer today 

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch — and we guarantee a correctly- assembled calculator for one year. 

Simply fill in the preferential order form below and slip it in the post today. 

Price in kit form : £24-95 + £2-50 VAT. ( Total: £27-45) 

Price fully built: £29.95 + £3.00 VAT. ( Total: £32.95) 

r im Mal NM Mal MOM MIMI MEI 1Mil BIM 

PW 4/74 
To: Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire. PE1 7 4HJ 

Please send me Name 

Ei a Sinclair Cambridge calculator kit at 
£24-95 £2.50 VAT (Total : £27 -45) 

El a Sinclair Cambridge calculator ready 
built at £29-95 £3-00 VAT 
(Total : £32-95) 

*I enclose cheque for £ , made 

out to Sinclair Radionics Ltd, and 
crossed. 

*please debit my * Barclaycard/Access 
account. Account number 

I*Delete as required. 

Address 

PLEASE PRINT 

IL» MIMIR Ism ums IS» ISM mug imm mai 
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SAFETY FIRST 
TO encourage safety in the mere presence of electrical, 

electronic, radio or television apparatus, let alone 
during their operation, is not only laudable but vital. Hence 
the British Electrotechnical Approvals Board for Household 
Equipment (now affectionately BEAB) is extending the 
BEAB Approval Scheme to include audio and radio 
products including record players, radios, radiograms, 
mains/battery portable receivers with (curiously) "con-
tinuously rated audià outputs up to 6 + 6 watts stereo or 
10 watts mono". Manufactured equipment that is licensed 
to bear the BEAB approval marking has to be first subjected 
to some detailed and stringent tests at the BSI laboratory. 
The specification for the tests, detailed in BS 415: 1972 

(with amendments), highlights for the more casual of the 
manufacturers, and probably some of the amateur con-
structor fraternity, areas of potential risk in mains driven 
equipment that all too often are taken for granted. There 
are, of course, extreme cases like the ladies' dangling 
necklace test and the test which inserts artificial fingers 
into apertures almost in determination to find live contact. 

Generally the scheme is an excellent one. In most British 
equipment, that is designed and manufactured by 
responsible people, it is unlikely that no thought will be 
given to hazards such as shock, fire risk, ionised radiation, 
implosion and the like. 
What has been needed is some form of yardstick by 

which a known hazard can be measured. Let us not be 
carried away by any thought that this standard is for manu-
facturers only. There are frequent cases where more strict 
attention to detail is needed by everyone who has mains 
driven appliances or electronic equipment. 

• We have only one serious complaint: that is the use of 
graphical symbols to indicate the nature of the supply 
(a.c. or d.c.) and to indicate live terminals. To the uninitiated 
layman, technical symbols mean nothing and he will not 
be inclined to buy BS3939 to find out before operating his 
new purchase. 
Elsewhere in this issue we have highlighted only a few 

of the points in BS415 that we feel the general public need 
to know about. It is stressed that the detailed specification 
is designed to cover most contingencies of normal opera-
tion; we recommend manufacturers, suppliers and users 
to refer to this for more information. 

M. A. COLWELL—Editor, 
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ïg. 
The May issue of Practical Wireless will include 
a special pull-out feature to make a handy 
booklet "Guide to Long Distance Reception of 
Radio and TV", (useful for locals, too!). Also 
appearing will be constructional projects: the 
medium wave " Mini-Pop" (goes in a jacket 
pocket); an audio booster and power supply to 
enable you to hear cassette recordings in the 
car; a trace doubler to enable you to convert 
a single-beam oscilloscope for four displays. 
We shall also be giving first details of a super 
new project that we know will appeal to sports 
fans all over the world. Don't miss out—order 
your copy regularly NOW. 
(All advanced details are subject to the current 
national industrial situation). 

Further details on page 1167 
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NEWS... 
Export sales of 
British made Dolby 

IN a recent statement Phoenix Videosonic Ltd., of Braintree, 
Essex, Europe's only manu-

facturer of Dolby Noise Reduc-
tion Units announced significant 
export sales to Europe, North 
America and Japan. 
A Videosonic spokesman statéd: 

"Videosonic leads the world in 
the technical specification of its 
equipment: in the PD4 we have 
introduced a new high level 
Dolby 'B' circuit providing a 
unique range of over 95dB be-
tween noise and 0.1% distortion. 
At this time the PD4 represents 
the ultimate way to take the 
PSSST! out of tape. 
To further extend our lead in 

the World Hi-Fi market, the 
PD2b has been introduced as the 
world's first battery operated 
Dolby Unit, allowing `field' use in 
the most rigorous conditions. The 
integral microphone pre-amplifier 
makes this an ideal unit for re-
porter or similar usage. 
World recognition of Video-

sonic technical manufacturing 
competence has been most encour-
aging, and we can only take 
pride in our immediate penetra-
tion of the Japanese market in 
the face of very strong local com-
petition. We are advised that our 
range of Dolby products will be 
displayed and demonstrated in 
the top 850 Hi-Fi Retail Shops in 
Japan, and that local response to 
date has been very positive. Our 
first shipment to Japan leaves 
this week. 

Portable Fluorescent 
Lamp (March P.W.) 

W ILL readers please note, 
that the transformer 
specified is now no longer 

available. An improved trans-
former is available from Messrs 
G. F. Milward at 77p plus 20p 
p & p. This includes full modific-
ation details and uses fewer com-
ponents. A 21 in. 13W tube is 
available at 50p + 20p p & p, 
and it is claimed that this tube 
gives a greater light output than 
the 15W tube. S.A.E. to G. F. 
Milward for further details. 
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NEWS... NEWS... NEWS... 
Bargains galore 

I
F you are in the "Ally Pally" area on March 24th, pay a visit to the 
Collector's Bazaar which is being held in the Palm Court. 
This is a five-bazaar event which includes militaria, vintage post 

cards, vintage toys, transport relics and, of most interest to our readers, 
vintage records, horn gramophones, phonographs and probably some 
items of vintage radio equipment. 

Practical Wireless visited one 
of these bazaars held at St. Johns 
Wood a few months ago, and it 
was there that Colin Riches pur-
chased an Edison "Gem" phono-
graph to be featured in a future 
"Going Back." 

If any readers want to find out 
the details of hiring a stall at the 
bazaar (£3 • 50 for the day) con-
tact the organiser John Carter, 
Smewins, Shottesbrooke, nr. 
Maidenhead, Berks, SL6 3SR 
(Te). Shurlock Row 539). 

Otherwise, put on your cycle 
clips and pedal along to Alexan-
dra Palace, Wood Green, London 
N.22, on March 24th. They'll let 
you in at 1 p.m. but be sure to 
have your entrance fee of 30p at 
the ready. 

HI-Fidelity 74 

H
I-FIDELITY 74 is a rival 
exhibition to the Sonex 
show. It will be run at 

the same time and held at the 
Heathrow Hotel, Bath Road. It's 
the idea of • Malcolm Blockley 
who is the Hi-Fi Division Sales 
Manager of Pyser-Britex Ltd.— 
the sole UK distributor of 
Marantz, Teledyne and Kensonic 
equipment. 
The organiser states that this 

show has been arranged because 
many manufacturers are fed-up 
with trying to demonstrate their 
products in small, cramped hotel 
bedrooms. 

Hi-Fidelity 74 will run from 
March 27th to 31st inclusive but 
the first two days will be for the 
trade and press only. 

II and TV 
Components Ltd. 

I
N their March advertisement, 
the price of postage and pack-
ing for the "Stereo 21" should 

have read £1-60. Apologies to 
R and TV Ltd. 

Blast them out! 

I
N order to reduce the effects 
of interference from an East 
German station at night, the 

BBC has increased the transmit-
ting power of the Radio 4 Moor-
side Edge transmitter to 300kW. 

Public Address Exhibition 
Readers who have an interest 

in outdoor activities, such as 
rallies, will be planning events for 
the coming season. To get up to 
date on public address installa-
tions, it would be worthwhile to 
visit Sound '74, the international 
exhibition of the Association of 
Public Address Engineers. A lec-
ture programme will be held con-
currently on p.a. design, building 
acoustics, microphones, and the 
financial side of public address 
work from the practical point of 
view. 
The A.P.A.E. has received more 

stand space bookings than pre-
viously, but there are still a few 
left for those who wish to come 
in at a late stage, including sup-
pliers of disco equipment. 

Admission is free to all in-

terested persons: tradesmen, 
manufacturers, buyers, and users 
of public address and allied equip-
ment in the entertainments busi-
ness. Tickets can be obtained 
from exhibitors or from the 
A.P.A.E. Secretariat, 6 Conduit 
Street, London W1R 9TG. 

The scope of activities covered 
is extended to include audio-visual 
effects. 

Overseas readers will be in-
terested to learn that the A.P.A.E. 
are exhibiting in Hall 9A at the 
Hanover Fair from 25th April to 
3rd May 1974 and at the 
I.C.E.T.I.A. exhibition at Mel-
bourne, Australia from 7th to 
11th October -

Practical Wireless will be on 
show at the Hanover Fair. 

UK wavebands and frequencies 

T
HE BBC Engineering Department have issued a useful data sheet 
which shows the frequencies and wavebands allocated to broad-
casting in the United Kingdom. Below we give the details from 

that sheet: 

Band 
Low frequency (1.f.) 

(long waves) 
Medium frequency (m.f.) 
(medium waves) 

High frequency (h.f.) 
(short waves) 

Band I (v.h.f.) 
Band Il (v.h.f.) 
Band H1 (v.h.f.) 
Band IV (u.h.f.) 
Band V (u.h.f.) 
Band VI (s.h.f.) 

Frequencies Service 
160-255kHz ( 1875-1176m) 

525-1605kHz (571-187m) 

3950-4000kHz (75-m band) 
5950-6200kHz (49-m band) 
7100-7300kHz (41-m band) 
9500-9775kHz (31-m band) 
11700-11975kHz (25-m band) 
15100-15450kHz (19-m band) 
17700-17900kHz (16-m band) 
21450-21750kHz ( I3-m band) 
25600-26100kHz ( 11-m band) 

41-68MHz (channels 1 to 5) 
88-97.6MHz 
174-216MHz (channels 6 to 13) 
470-582MHz (channels 21 to 34) 
614-854MHz (channels 39 to 68) 
11700-12500MHz 

(11 . 7-12.5GHz) 

>a.m. radio 

405-line television 
f.m. radio 
405-line television 
625-line television 
625-line television 
Not yet in use for 

broadcasting 
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A VARIABLE 
TIME SWEEP 
WINDSCREEN 
WIPER P.s  

Qcec_62.D6 

VR1 
2M 

R2 
100k 

C2 

16pF 

Tr1 
AC128 

R3 R4 
220k 6.8k 

C3 

4.7yF 

Fig. 2. In this circuit for a 
NEGATIVE earth system, 
different transistors are used ci 
and capacitors and diodes are 1000 
reversed compared to those in PF 
Fig. 1. 

AC 128 

1N914 

AC 128 

IMAGINE the situation: you are driving your car 
in drizzly rain, you put on the windscreen wiper. 

. One sweep is sufficient. SI) you switch it off. Five. 
ten or fifteen seconds later the windscreen needs 
another wipe, so you switch on the 'wiper again for 
another single stroke. This could go on for some 
time and tends to be wearisome. 
The circuit here described saves this tiresome 

routine and allows you to relax in the automation 
uf a variable time-sweep wiper. Although the circuit 
is designed for wiper motors with automatic parking 
facility, there is some information at the end of the 
article which will be helpful to those who have 
wiper motors without this facility. 

R7 

AC128 

S1a 
Ignition 

—12V 

Wiper 
motor 

Chassis 

A 

Fig. 1. Circuit of the Quick wipe 
for a vehicle with a POSITIVE 
earth system. It is essential to 
be quite sure which side of the 
battery is connected to chassis. 

s1 
normally 

off 
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Figures I and 2 are the circuits for positive and 
negative earthed vehicles; the difference lies only 
with the active components and reverse connection 
of the polarised ones. The circuit action remains the 
same. Tr l and Tr2 form a multivibrator generating 
a pulse of fixed length vtith a variable repetition 
rate. VR1 allows this rate to be varied between 
approximately 3 and 30 seconds. Tr3. 4 and 5 form a 
pulse amplifier to drive the wiper motor. 
The fixed pulse length is 34 second which is 

sufficient time to drive the motor long enough for 
its internal switches to take over the drive and thus 
return it to the park position. Switch SI is centre 
off. One switch. Slb, switches for continuous opera-
tion, earth being directly applied to the motor. 

In the other position. Sta. applies 12 wilts to the 
circuit and Sib connects the motor as the load for 
the pulse amplifier. The vehicle wiper switch may 
now be regarded as redundant. or left•in the circuit. 
as desired. 

CONSTRUCTION 

The whole unit can be comfortably housed in a 
die-cast box measuring 31., x 131, x 118 in. Figure 3 

Case earthing 
via fixing bolt 

Terminal block 
AM 0158 

3 e 

R5 

e Tr2 
r=11 

C2 

e 
r1 

AC128 

R1 

  cl)coNoor 

.- 
Transistor must be .-'-- 

.- - ,',  — -.' insulated from lid ------, . ,® • \ ' '.  

/ b 1 
i Tr5 

Increase delay 

Printed circuit 
board \ 

z/v/7/7,v,cfr,  

Terminal block j 

Wiper 
motor 

0 00"—N 

S1 Vehicle 
chassis 

G 

—+—Vehicle 
chassis 

Ignition 
switch 

Fig. 3, left, shows PCB actual size and component layout for POSITIVE 
earth unit. Fig. 4, above, illustrates external wiring of Ouichwipe. 

shows the printed circuit board. Tr5 is mounted on 
the lid with insulating washer and bushes. All leads 
from the circuit board and Tr5 are connected to 
a five-way terminal strip fixed to the side of the 
box. This enables easy connection to the vehicle's 
wiring, as shown in Fig. 4. 
Confirm the chassis polarity of the vehicle before 

constructing the unit, then use Fig. 1 OR Fig. 2 as 
appropriate. 

Box lid, with output transistor, removed to show PCB which is norm-
ally bolted into box, as in Fig. 4. 
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* components list 

Resistors 
R1 6•81d1 R5 220kil 
R2 100kil R6 4•71d1 
R3 220k.(2 R7 47012 
R4 6•81(12 VR1 min linear 
Resistors 10% 1W except R7 •1W 

Capacitors 
Cl 1000,1/F 25V C2 16/iF 16V C3 4.7pF 16V 

Semiconductors 
DI 9V zener 400mW D2 1N914 

Positive Earth Tri-4 AC128 Tr5 0C35 

Negative Earth Tri-4 BC108 Tr5 2N3055 

Miscellaneous 
Si, Double pole—double throw switch, centre off. 
Diecast box (RS Comps.—"Box 992"). Printed 
circuit board. Insulation kit for Tr5. Five way 
terminal block. 

NOTE: It may be possible to arrange the fixed 
pulse length to correspond with the time taken for 
the wipers to travel one complete sweep, in the case 
of wipers without the self-park facility. This could 
be achieved by altering the values of R3 and C3. 

These points are offered only as helpful guides. 
The author has conducted no tests in this regard 
and cannot therefore give any facts regarding 
accuracy or success. • 
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IN THE 

APRIL ISSUE 
CLOSED-CIRCUIT TV 
Next month we start a new series aimed at 
giving an essentially practical account of closed-
circuit TV equipment, its use and the servicing 
techniques required. To start with, the basic 
element in CCTV work, the vidicon camera tube. 
is explained along with its basic circuitry. 

TRANSISTOR FIELD TIMEBASES 
Fully transistorised field timebases have been 
around for some time now, particularly in colour 
receivers, and have proved to be generally very 
reliable. Nevertheless it is time we took a look at 
common faults and their causes, also at the 
operation of the class A output stage generally 
used. 

THE DIODE DROPPER 
The use of a diode dropper in the heater circuit 
reduces heat dissipation and is also cheaper 
than using a completely resistive dropper. The 
action of the diode dropper circuit is often 
misunderstood however, which can lead to the 
use of an incorrect accompanying resistor value 
and damage to the valves in the chain. The 
circuit action will be explained and the procedure 
for determining the value of the accompanying 
resistor given, either for designing a new circuit 
or for working out a diode dropper substitution 
for an existing set. 

SERVICING TELEVISION RECEIVERS 
The next chassis to be dealt with by Les Lawry-
Johns is the Pye 169 single-standard mono-
chrome chassis and its derivatives, the 569, 769 
and 173. 

PLUS ALL THE REGULAR FEATURES 

Details of the April issue are subject to the current 
national situation at the tinte of going to press. 

— 

TO 

(Name of Newsagent) 

Please reserve I deliver the APRIL issue of 
TELEVISION (25p) and continue every month until 
further notice. 

NAME   

ADDRESS   
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GUIDE TO  

multi-range 
test meters 

H. LEEMING G3LLL 

I
T does not seem many years since test meters 
were so expensive that, in the radio and TV 
trade, at least, one was shared between several 

engineers, the losers having to make do with wet 
fingers and neon screwdrivers! Test meters are now 
relatively cheap so that no enthusiast or handyman 
can really afford to be without one; whether it be 
for attending to the Hi-Fi system, fixing the car, or 
even sorting out a fault on the front door bell. 
Despite their simplicity in operation these meters 
can deceive the unwary and so it is hoped that a 
little basic theory will be of practical assistance. 
The multi-range test meter commonly contains 

ranges such as AC and DC voltage, DC current and 
at least one resistance range. Other functions may 
be included on the more elaborate instruments but 
all use the basic meter movement plus the switching 
of various internal components in or out of circuit. 

The DC Voltmeter 
The meter movement fitted to most modern test 

instruments needs a current of something in the 
range of 1 to 1/100 of a milliamp to move a pointer 
across the full extent of the scale. The theoretical 
circuit of the basic meter movement is shown in 
Fig. 1. The "internal resistance" is not an actual 
resistor, but is the resistance of the coil of wire 
in the meter movement. From Ohm's Law, (volt-
age = current x resistance) this lmA meter move-
ment shown will require a voltage of 0.1 volt for' 
full scale deflection, ( 1/1,000 x 100/1 = 0 1 volt). This 
basic meter could therefore be used to measure 
voltages of up to 0.1 volt or currents of up to 
1 milliamp—not very useful! 

lmA 

Internal 
resistance 
10011 

CCP-ZiDUI 

Fig. 1: Representation of meter movement must 
include resistance of moving coil. 

The meter movement is basically a current 
operated device, but it can be made to read various 
quantities. A little thought will show that a lmA 
meter movement will read full scale if 1 volt is 

applied to it through a series resistance which, in-
cluding internal resistance, totals 1,000 ohms. From 
Ohm's Law, 1 volt across 1,000 ohms causes a cur-
rent of lmA to pass. A voltmeter using a 1mA 
meter movement is said to have a sensitivity of 1000 
ohms per volt. 

lmA 

Fig. 2: Series resistors for voltmeter allow 
for coil resistance. Only of importance on 
lower ranges. 

Fig. 2 shows the meter wired to read four 
ranges of voltage and it will be seen that the total 
resistance of the meter is 1,000 ohms for every volt 
of the range in question. For this reason it is 
referred to as 1,000 OPV and this would usually be 
marked on the meter scale. 
Such a meter does have its disadvantages add its 

relatively low resistance can greatly affect circuit 
voltages as will be shown. In Fig. 3a two 1 ohm 
resistors are connected across the supply and the 
voltage between X and Y is measured. If the meter 
is switched to the 1 volt range it has a total resis-
tance of 1,000 ohms (remember 1,000 OPV) this resis-
tance being shunted across R2. As the meter resis-
tance is very high, compared to RI and R2, its 
effect is negligible and the reading is given 
accurately as 0- 5 volts. If, however, the meter is 
transferred to the circuit in Fig. 3b and another 
reading is taken the resulting accuracy is quite 
different. Once again, the reading should be 0-5 
volts, but note what happens when the meter is 
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(a) (b) 

connected across R2. R2 is shunted by the meter's 
resistance of 1,000 ohms and the resistance of the 
bottom half of the circuit drops to around 900 ohms. 
The voltage divides itself according to the ratio 
of the resistors and the meter reads just below 0.1 
volts. 

CM> 

Fig. 3 (a) and (b): to demonstrate effect of meter resistance on high and 
low resistance circuits. 

The meter is not really wrong, it simply reads the 
voltage that is present when it is connected. Using 
the same meter a more accurate reading could be 
taken by switching to the 10 volt range when the 
test meter's resistance would rise to 10,000 ohms; 
the meter's resistance in parallel with R2 would then 
total 5,000 ohms and whilst the voltage reading 
would still be low at 0.33 instead of 0.5, it would 
be a little more realistic. Could we take the same 
argument further and switch to the 100 volt range 
with a meter resistance totalling 100,000 ohms, and 
obtain an accurate result? Unfortunately, no, since 
when the meter was switched to this range the 
pointer would move so little that we would not be 
able to take an accurate reading from it. 

If we want a more accurate reading in a high 
resistance circuit the answer is a more sensitive 
meter movement that will allow us to insert larger 
values of voltage multiplier resistors. If for instance, 
we substitute a meter with a 50 micro-amp move-
ment, ( 0.05mA), we will obtain a sensitivity of 
20,000 OPV. Using circuit Fig. 3b we would then 
obtain, on the 1 volt range, a reading that was 
almost correct, ( 20,000 ohms being shunted across 
R2), or by switching to the 10 volt range using this 
higher sensitivity meter we would obtain a reading 
that was accurate to within all normal requirements. 
As has been illustrated, the DC voltmeter can 

only read the voltage which is present when it is 
connected. It cannot guess at the voltage which 
appears when it is disconnected. When using a 
voltmeter one should get into the habit of com-
paring the resistance of the range being used with 
the resistance of the circuit being measured. 

In many cases when operating in a high resistance 
circuit a more accurate reading will be obtained if 
a higher voltage range is used. If in doubt a reading 
should be taken on two adjacent ranges of the test 
meter. With any good quality instrument these read-
ings should be about the same, but if they are not 
it implies that the meter is loading the circuit on 
the lower voltage range. 

Valved or Transistorised Voltmeters 
To obtain higher sensitivities using normal tech-

niques requires very expensive and delicate meter 
movements. It is not common practice, therefore, 
to make multi-range test meters with a sensitivity 

of much over 50,000 OPV. In some circumstances an 
even higher sensitivity is required, so that test 
meters of as high a sensitivity as this would be of 
little use at measuring, say, 0.1 volts in a circuit 
with resistance of several megohms. To enable 
higher sensitivities to be obtained, the valve and 
then the transistorised voltmeter were introduced. 
In these devices amplification is used so that an 
input resistance of 10 megohms or more is pre-
sented, even on the lowest voltage ranges. Such 
instruments are essential if tests are to be made 
in some high impedance transistorised circuits where 
very small voltages are present. 

Frequency Response 
Most test meters are basically intended for making 

tests at the mains frequency and their accuracy 
often falls off at frequencies in the audio range. 
One should check the frequency response of a test 
meter before relying upon it to check audio or bias 
frequency voltages. In the latter case it should be 
remembered that high frequency bias voltages can 
damage the rectifier in some test meters, and also 
that even if the meter's frequency response is ade-
quate that its loading ( possibly only a few hundred 
OPV) can, in many circuits, much reduce any vol-
tage present. If it is desired to accurately measure 
voltages at high audio or radio frequencies the valve 
or transistorised voltmeter is again essential. 

The AC Voltmeter 
The AC ranges of multi-range test meter func-

tion in very much the same way as the DC ranges 
except that a rectifier is incorporated to enable the 
basic DC meter movement to function, see Fig. 4. 
As with the DC voltage section of the meter, the 
amount of loading on the circuit being tested is 
indicated by the sensitivity in ohms-per-volt. Recti-
fiers have a tendency to be non-linear at low current 

The Heathet IM-104 mu timeter, a modern design providing 53 
ranges on /our scales. Frequency response up to 50kHz on AC voltage 
ranges. Input resistance « 10 Ma on DC voltage ranges. 

(Courtesy Heath (Glos.) Ltd) 
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Bridge type 
metal rectifier 

1V 

ac volts 

Fig. 4: incorporation of meter bridge rectifier on AC voltage ranges. 

levels and so, in the interest of accuracy, it is 
common to reduce the sensitivity of the. test meter 
when switched to the AC ranges. The popular Ayo 
Model 8, for instance, has a sensitivity of 20,000 
OPV on the DC ranges but only 1,000 OPV on the 
AC ranges. 

The Direct Current Ranges 
The basic DC meter movement, as we have seen, 

will reach full scale when a small current is passed 
through it. The example shown in Fig. 1 needed 
lmA for full scale deflection. If it is desired to 
measure a larger current, some of the current must 
be by-passed. The circuit with various resistors which 
are known as "shunts" is shown in Fig. 5. The value 
of shunt resistor R3, for instance, is calculated so 
that when the test meter is measuring 1A, 999 mil-
liamps go via R3 and lmA passes through the meter. 

Fig. 5: Switchable shunts to increase current range of 
basic meter. 

It is important to note that when measuring cur-
rent, some voltage is required to operate the meter, 
as was shown earlier, when dealing with the DC 
voltmeter. In this case 0.1 volts will be dropped 
across the meter terminals. In most cases when 
making measurements, as in Fig. 6a, this small volt-
age drop will make negligible difference, being 
small in relation to the voltages in the circuit. If 
we try to make a test as shown in Fig. 6b however, 

11( 

(b) 

Fig. 6 (a) Correct and (b) incorrect method of inserting meter in tran-
sistor circuit. 

this is not the case. Here the effect of adding the 
meter in series with the circuit is to considerably 
increase the value of the emitter resistor. Increasing 
this effective value would mean that the current 
which flowed with the test meter connected would 
be much less than the current which normally flowed 
in the circuit. 
When checking current flow in low impedance 

circuits, it is better to measure the voltage across 
a known resistor and then to calculate the current. 

The Resistance Ranges 
Figure 7 shows a basic method of resistance 

measurement. If the test prods are touched together 
R2 can be adjusted until the meter reads full scale, 
the current being provided by the battery. As we 
have seen a lmA meter when used as a voltmeter 

An excellent view of the latest AVO Model 8. It uses printed circuit 
techniques for shunts and switchboards. (Courtesy AVO Ltd. Dover) 
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has a sensitivity of 1,000 OPV and here, if the bat-
tery is exactly 1.5V, R1 plus R2, plus internal resis-
tance must equal 1,500 ohms, when R2 is set to pro-
vide full scale deflection with the test prods touching. 
If now, instead of touching the test prods together, 
we connect them to a resistor being tested, of 1,500 
ohms, the meter will then read half-scale as an ex-
ternal resistor of the same value as the built-in 
resistance has been added to the circuit. The centre 
of the scale would be marked 1,500 ohms and with 
suitable calibration resistors of between, say, 50 and 
50,000 ohms, resistors could be checked using this 
set-up, with reasonable accuracy. 

1-5V 
battery 

CD 

lmA 

1.5k 

Resistor to 
be tested 

R1 

R2 

Fig. 7: Basic circuit for measuring resistance. 

To divide the range by 10 we can shunt the 
meter as was done on the current ranges so that 
the sensitivity of the circuit becomes 100 OPV, en-
abling RI and R2 to be reduced to 1/10 of their 
previous value. Alternatively, we can multiply the 
range by 10 by fitting a 15V battery and increasing 
R1 and R2 tenfold. In this way we obtain a meter 
with a centre scale range of 150, 1,500 and 15,000 
ohms on three ranges enabling resistors from below 
10 to above 500,000 ohms to be checked with good 
accuracy. 

A large, clear scale with an anti-parallax mirror is the 
highlight of the latest AVO. 

Use of Ohms Range 
From the above discussion it will be seen that a 

current is passed through the component to be 
tested and that a voltage is also applied across it. 
In most cases this will do no harm, but it is wise 
to be aware that voltages of up to 25 or so are 
possible on the high resistance ranges and that 
currents in the order of 100mA or more may be 
found on the low ohms ranges of some test meters. 
When checking circuits where there is the slightest 
risk of damage being caused, it is wise to avoid 
using the highest or lowest ohms range on the test 
meter and to concentrate tests on the range which 
applies low voltage and low current. If magnetic 
devices, such as tape heads, are tested, note that 
they will be magnetised by the meter current. These 
tests should not be made, therefore, unless a de-
fluxer is available to remove the residual magnetism. 

It should be noted that no checks of resistance 
can be made unless the circuit which is being tested, 

r--

lmA 

Ohmmeter 
circuit 

Red (-I-) 
probe 

Voltmeter 
crrcurt 

Cae°6  

— 

Black(—) 
probe 

Fig. 8: Illustration of reverse polarity of probes In an ohm-
meter circuit. 

is completely dead. All voltage sources should there-
fore be disconnected before tests take place, as, 
quite apart from giving the wrong results, severe 
damage can be caused to the test meter and equip-
ment if resistance tests are attempted on live 
circuits. Devices such as transistors, diodes and elec-
trolytic capacitors are inherently polarity sensitive 
so the polarity of the voltage output of the test 
meter should be noted whilst making tests on these 
devices. As will be seen from Fig. 8 using normal 
circuit arrangements the polarity of the test prods 
is normally opposite on the ohms range to that 
marked on the meter for the voltage and current 
ranges. 

Decibels 
Many test meters have a scale marked in decibels 

marked in + and — values over a total of 15dB's 
or so. It must be clearly understood that the decibel 
is not an absolute value, such as the ohm or volt, 
but, as will be seen from the shape of the dB scale, 
is a logarithmically based system of comparison. 
Whilst many test meters are calibrated so that 
OdB = 0.775V this is just an abitrary figure. In 
practical use, such as measuring the frequency re-
sponse of an amplifier, the signal level is adjusted 
so that the output when measured with the test 
meter set to a suitable range, reads OdB. If the 
input frequency is then varied the output variation, 
and hence the frequency response of the equipment 
being tested, can be read off directly in decibels. 
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NEW MULLARD & MAZDA VALVES TRANSISTORS-INTEGRATED CIRCUITS 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
D0170 
1) V51 
D986/7 
I) '1802 
EABC80 
ESOS 
EBC81 
EBF80 
EBF83 
EBF89 
E086 
ECOS 
ECC81 
ECC.82 
ECC83 
ECC84 
ECC86 
EC(:88 
ECC189 
ECF80 
ECF82 
ECF86 
EC1181 
EC H83 
EC1184 
ECL80 
ECL82 
EC1.83 
F.CL86 

083 
0 85 
0 42 
0 45 
1 00 
0 88 
076 
080 
0-1111 
059 
0 75 
0-77 
045 
048 
045 
055 
0-68 
0-76 
0-71 
056 
078 
0 71 
1-00 
100 
0-78 
058 
0 61 
0-68 
0 63 

EF80 
EF83 
EFOS 
EF86 
EEO 
EE91 
EF92 
EF96 
EF183 
EFI84 
EH90 
E1.34 
EL36 
EL81 
21.84 
EL85 
21.86 
81.96 
2191 
ELLOS 
E1884 
E1887 
EY61 083 
2086/87 ea 
2988 0.64 
2280 0-61 
EZ81 0-40 
09501 0.80 
0Z34 0-78 

0-46 
1-03 
0-43 
0.90 
0-81 
1 80 
1-40 
1-85 
0-60 
090 
0-54 
0-96 
1.06 
0-90 
0.47 
0-55 
0-95 
0-70 
1-81 
1-80 
1-18 
1-18 

PC86 
PC68 
PC97 
PC900 
PCC84 
POCOS 
PCC89 
PCC189 
PCF80 
PCF82 
PCF86 
PCF200 
PCF201 
PCF801 
PC9802 
PCF806 
PCI1200 
PC1.82 
PCL133 
PC1.84 
PC1.85 
P01.86 

075 
0-75 
0-46 
0-54 
0-52 
0-80 
0.85 
0-66 
0-51 
1-80 
0.65 
085 
0-87 
0.65 
0.71 
0-66 
0.88 
0.64 
0-66 
0.69 
0-63 
0-63 

P01.805/OS 
0-68 
1-55 
0-80 
0.88 
0.76 
0-88 
0-50 
0.96 

P12500 
PFL200 
91.36 
PL8I 
PL81A 
P1.82 
PI.83 

EXPRESS 
POSTAGE 
5p for 1 Valve. 
Each additional Valve 
add 2p. 

P1.84 086 
P1.604 088 
PI.608 105 
P1.509 1 55 
P1.802 0 96 
PY39 066 
PY81/800 050 
PV82 055 
PY88 060 
PY600A I 06 
PY800 060 
PY801 060 
P26 1 00 
0191 1-00 
0193 0-50 
VAB080 090 
IIBC81 070 
BF89 060 

U0016 060 
UCH81 100 
1/CLE12 070 
001.83 070 
UF89 080 
01.84 095 
UY86 050 
6/301.21 
ECC804 100 
6929/29812 

l-05 
3001/PC980 

061 

300151 
PCF800 1.05 
30017 1-00 
30018/ 
PC9805 090 
3095/91,818 

1-10 
30FLI/ 
PC2800 0-75 
3091.2 076 
30FL12 105 
30FLI4 085 
30LI/PCX:84 

958 
30LIS/PC0806 

1-05 
301.17 090 
30P4S1R 1-30 
30P 12/ P(7301 

1-05 
30919/PC802 

1-00 
30PLI/P0L801 

095 
30PLIS/ 
PC1.800 1-20 
30P1.14/ 
PCL88 1-23 
50P1.15 1-05 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro-
pean or other origin at 
greatly reduced prices. 
Quotations .for any 
valve not listed. Send 
SAE for lists. 
A Z I 
AZ31 
C111.31 
CL99 
0931 
DAF91 
DAF96 
D0C110 
DF91 
D996 
DIC91 
01(92 
1)1(96 
121.92 
01.94 
1)1.06 
0986/7 
1)9802 
EAB(.80 
EA F42 
EB91 
E BC33 
EBC41 
EBC431 
EBF80 
E13983 
EBF89 
EB1.31 
ECC81 
ECC82 
ECC.83 
ECC84 
ECC85 
ECC88 
ECRU 
E01142 
ECII81 
ECHOS 
9.01.80 
201.82 86 
E(.11.83 070 
201.86 0-40 
E01.1.800 8-20 
EF37A 120 
1: P39 I 20 

0 60 
066 
1 20 
1-60 
0-50 
030 
0.60 
1-35 
0.30 
060 
0.45 
0.70 
0-60 
0-40 
0-48 
eu 
036 
0-87 
0.88 
0-76 
0.89 
1-00 
0-75 
0-88 
0-40 
0-40 
OU 
1-50 
0-40 
0-83 
0-83 
0.80 
0.40 
0.40 
1-35 
1-00 
010 
0.45 
055 

2980 025 
2985 0 115 
F.E86 030 
EE89 088 
E591 087 
E992 050 
2995 040 
2998 076 
29183 030 
29184 085 
21.32 060 
21.33 175 
21.34 050 
21.36 050 
21.37 60 
21.41 090 
21.42 000 
ELM 028 
F.I.95 040 
ELL80 100 
E9180 046 
E5181 060 
EM84 0S5 
25185 100 
2981 040 
EY86 040 
2240 076 
2241 076 
2330 028 
2331 029 
09601 080 
0230 045 
0232 060 
(1234 065 
0747 125 
110309 150 
KT61 1-76 
KT66 260 
KT81 (704) 

130 
KT8I 175 
KT88 290 
KTW6I 100 
MUI4 100 
s:78 275 

PC86 080 
PC88 080 
PC97 060 
PC900 048 
PCC84 040 
PCC88 065 
PC0.89 050 
PLC189 060 
PCF80 030 
PCF82 0 115 
PCF86 060 
PCF801 050 
PCF802 060 
PCF805 090 
PCF806 076 
PCF808 090 
PCL82 085 
POLOS 066 
01.84 045 

POLOS 050 
PCL86 046 
PCL805/85 

050 
P13500 1-00 
PENIS 076 
PI.36 066 
PI.81 060 
PI.82 045 
P1.83 046 
PL84 040 
P1.500 076 
PL604 076 
P1.608 090 
PL509 165 
PI.802 095 
PX4 350 
PX25 350 
PY33 068 

PY82 0.85 
PY83 0-88 
PY88 0.40 
PY500 1-00 
PY81 ,880 0.50 
P1,101 050 

8P4I 8-00 
8961 075 
T4I 1-00 
014 1-00 
025 0-86 
026 0-85 
U191 0.75 
UABC80 0-40 

F42 0 -76 
1,8041 0-75 
UBLIII 0-43 
UBF80 0.40 
UBF89 020 
00085 0'46 
UCH42 0.75 
001181 0.40 
001.32 0.85 
UCL83 0-70 
0941 0-75 
17989 0.40 

01.84 0-43 
UY41 0.48 
OM 0.40 
VRI05-30 040 
VR160.30 040 
0A2 0•40 
032 040 
1115 045 
185 030 
1T4 030 
384 040 
304 0-70 
6R4GY 0-80 
81140 0.40 
5040 0-50 
6Y3OT 0-45 
MG 045 
6/301.2 0 90 
6.81(6 0.40 
6A816 090 
13AQ5 ass 
6A.137(1 0-86 
ISAT6 0.45 
0.806 040 
611A6 088 
6E26 085 
65110 0.76 
611.16 0.55 
6BQ7A 0.55 
65117 1.00 
81387 1-35 
813W6 0-90 
6BW7 0-90 
604 0-35 
6017617 1-30 
60118 1.40 
60W4 1.00 
61'23 1.05 
8926 1-00 
6928 0.70 
6.15M 065 

045 

636 080 
11.1731 045 
6370 0.40 
6260T 076 
611761 045 
6K70 080 
6111331 070 
61180 045 
6225 076 
61.60 055 
6Q751 060 
6Q70 050 
691.70T 0 48 
68N7OT 048 
68Q7OT 0.50 
6050 0.76 
6080 0-40 
6V6OT 046 
6X4 040 
63150 040 
6X5OT 0.45 
7B6 0-75 
7B7 070 
703 1 30 
706 0-75 
7117 0.70 
7R7 0-76 
787 2.23 
794 0.75 
12AT6 0.40 
12AT7 0.40 
12.806 0.45 
12AU7 0.38 
12AX7 023 
12BA6 0 45 
12326 020 
3001 0-80 
30016 1-06 
30017 1-10 
30018 eso 
30F6 1-10 
301,1.1 0-80 
30EL2 015 
30E114 0-90 
301.16 1-05 
301.17 0-95 

30P4MR 1-30 
30PI2 1-06 
30E19 1-00 
30PL1 0-96 
30E113 1-20 
30PL14 1-25 
35W4 050 
35Z4GT 0-70 
5001)60 1-20 
807 020 
813 ITT 213 
819 08811 

13-76 
we.,01 100 

EXPRESS 
POSTAGE 
30 for Ore. Trang14tor. 
for each addit9 nal add 

AA119 
AAZ13 
AAZI6 
AC107 
AC126 
AC127 
AC128 
AC176 
AC187 
AC188 
ACY21 
ACY99 
AD140 
AD149 
A 0161 
ADM 
AFII5 
A9116 
A9117 
A9186 
AF239 
A8927 
A8928 
BA102 
BA115 
BC107 
BC108 
30100 
110113 
BC117 
BC143 
BC147 
50148 
BC169C 
BC182 
301821. 
BC184L 
BC932 
130933 
BC934 
BC970 
BCY71 
BCY72 
BCZ11 
BD121 
BD124 
1112131 

07 
0.10 
010 
0-85 
026 
023 
020 
0-25 
0 2.0 
020 
0.22 
065 
050 
0-50 
0-39 
0 89 
025 
025 
020 
0-40 
044 
0-30 
0-21 
0-2.6 
0-10 
0-12 
0-12 
012 
016 
0-21 
0 80 
0-12 
0-10 
0-14 
0-12 
0-12 
0-13 
120 
0-38 
0-45 
0 18 
020 
0-15 
0-85 
1-00 
080 
045 

80132 
/31,115 
BF167 
BF173 
39179 
BFI80 
B9181 
BF194 
BFI95 
B9197 
39200 
BFS61 
BF898 
BFX29 
BFX88 
119950 
119951 
BF952 
BFW10 
BY100 
BYI26 0-14 
BY127 0-16 
BZI61 aerie. 

020 
BZY88 «des 

0.10 
CR81-05 080 
CR81-40 0-45 
CR83-05 040 
CR83-40 0 55 
51.72340 0-60 
11.12370 0-68 
1.132520 0-65 
M.122955 1-10 
M.123055 0-75 
SIPP102 0-40 
MPF103 0-86 
MPFI04 0.36 
MPF 105 ese 
010X404 0-60 
OAS 0-60 
0.810 eso 
0A79 0-10 
0.801 0-10 
0.891 07 
0.8200 008 
0A202 0-10 

050 
022 
0-25 
0-28 
esa 
0-85 
0-85 
0.13 
0-18 
016 
0-82 
0-25 
0-25 
0-28 
0-22 
0-20 
0-20 
0-20 
0-61 
0-15 

All transistors,I.C's offered 
are new and branded. 
Manufactured by Mul-
lard, Texas, RCA, Fer-
ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. Send SAE 
for full lists. 

0016 100 
0020 200 
0023 1-U 
0025 0.40 
0028 0-70 
0035 053 
0036 085 
0042 0-40 
0044 0.18 
0045 el8 
0071 0.16 
0072 0-26 
0076 0-80 
0077 0.55 
0081 0-28 
0031 LI 0-28 
0081Z 0-45 
0083 0-25 
00140 0-65 
00170 0.25 
00171 0-30 
00200 0.55 
0(7201 080 
00202 0.90 
00203 0-55 
00P71 1.00 
ORP12 055 
ORP60 0-45 
T1005 es() 
T1C44 ess 
T102261) 1-60 
TIL209 0-25 
TI843 028 
ZTX107 0.12 
ZTX108 0-10 
ZTX300 0-14 
ZTX301 0 14 
ZTX302 020 
ZTX304 024 

2-1- X 300 
2TX501 
ZTX503 
ZTX631 
ZTX660 
10914 
104001 
1N4002 
1144003 
104004 
1614006 
104006 
104007 
104009 
104148 
18921 
182033 
182051 
182100A 
183010 
261696 
20697 
20706 
2N706A 
201131 
201132 
201302 
201303 
201304 
201305 
201306 
201307 
2013011 

0 16 
015 
0 16 
026 
0 18 
006 
0-6 
0-7 
08 
0-8 

0-10 
0 12 
012 
006 
006 
007 
020 
010 
020 
025 
0 16 
0 15 
010 
0 12 
025 
025 
0 18 
0 18 
022 
022 
028 
028 
0 28 

2E1613 000 
2E1614 045 
202147 0-76 
202160 100 
2182369.8 0.16 

2N2640 
202904 
2029046 
2142905 
2142905A 
202906 
202926 
203053 
203065 
203625 
203614 
2E3615 
2E3702 
2E3703 
2613704 
2E3705 
2143706 
2E3707 
2E3708 
2E3709 
2E3710 
2E3711 
2E3819 
4E3820 
2E3823 
2E3903 
2E3904 
2E3906 
2E3906 
2E4058 
204059 
2144060 
204061 
204069 
30141 
40360 
40361 
60362 
40430 

060 
0.20 
0-26 
0-82 
0.23 
020 
0.10 
0-20 
060 
080 

065 
0-11 
0-12 
0-14 
0-12 
0-10 
0-13 
007 
0.10 
0.11 
0.11 
0.35 
0-50 
050 
0.16 
ego 
023 
0-16 
0-15 
0-10 
0-18 
0.18 
0.14 
0-81 
0.40 
0.45 
ese 
0-85 

807400 
807401 
807402 
8147403 
807404 
807405 
81474011 
807407 
8/47408 
807409 
8617410 
807411 
807412 
807413 
8147416 
807417 
807420 
8617422 
1307423 

0.20 
0-20 
0.20 
0.20 
0.20 
0-20 
0-40 
0 40 
0-23 
0-83 
0-20 
0-28 
0-28 
0-80 
0-$0 
0-30 
020 
088 
eso 

8E7426 0-37 
8147427 0-37 
8E7428 ass 
8E7430 0-20 
8E7432 037 
8E7433 0.43 
8147437 ea 
8E7438 /743 
8E7440 0.20 
8N7441AN 

0-85 
8E7442 0-85 
8E7450 0-20 
8E7461 0-20 
8E7453 0.20 
807454 020 
13147460 0-20 
807470 0.83 
8617472 0-88 

8E7473 0-44 
8E7474 0.48 
8617476 0-59 
8617476 0-116 
8E7480 0.80 
8E7482 0.87 
8147483 1-20 
807484 1-00 
8147486 0.50 
8E7490 0.76 
807491 AN 

1.10 
8617492 0-75 
8617493 0-76 
8E7494 086 
8617495 0-85 
8E7496 1-00 
8617497 432 
8074100 216 

8074107 
8074110 
81474111 
86/74118 
8074119 
8074121 
8074122 
8074123 
81474141 
8074145 
8074160 
8074161 
81474154 
81474166 
8074166 

0-51 
0.57 
0-80 
1-00 
1-92 
0-67 
eso 
1-44 
1.00 
1-44 
280 
1-15 
8.80 
1.16 
1-15 

81174157 
8E74170 
8E74174 
8E74175 
8E74176 
8E74190 
8E74191 
8E74192 
8E74193 
8E74194 
81474196 
8E74196 
8E74197 
81474198 
8074199 

1.09 
2-88 
1-80 
1-29 
1-44 
2-80 
2-80 
2.30 
2-30 
1.78 
1-44 
1-58 
1118 
3.16 
2.88 

DIL 14 pin 15p 
SOCKETS 16 pin 17p 

VAT 
10% to be 
added to 
all orders 
including 
POSTAGE! 

THIS MONTH'S 

• OSCILLOSCOPE 
TUBE TYPE 

VCR 139A 

Price £800 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A/c's available to approved 
companies on applica Ion. Telephone and telex orders ac-
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m.-5 p.m. Mon.-Sat. 
Closed Sat. 1-3 p.m. 

RST 
VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
Baker Group 25, 3, 8 or 15 ohm 
Baker Group 35, 3, 8 or 15 ohm 
Baker Group 50/12, 8 or 15 ohm 
Baker Deluxe 
Baker Major 
Baker Superb 
Baker Regent 

Celestion PST8 (for Unilex) 
Celestion MFI000, 8 or 15 ohm 
Celestion HFI300, Mk Il 
Celestion GI2M, 8 or 15 ohm 
Celestion GI2H, 8 or 15 ohm 
Celestion GI5C, 8 or 15 ohm 
Celestion G I8C, 8 or 15 ohm 

EM 13 x 8, 3, 8 or 15 ohm £2 15 
EM 13 x 8 dic. 3, 8 or 15 ohm £2.35 
EM 13 x 8 t/tw, 3, 8 or 15 ohm £3 60 
EM 13 x 8 type 350, 8 ohm £8 25 
EM 8 x 5, cer. mag., 8 ohm El 65 
EM 8 x 5, 10 watt clic roll surr., 8 ohm £2 SO 
EM 6}" 93850, 4 or 8 ohm £2 80 
EM 5" 98I32CP, 8 ohm £2.30 
Elac 9 x 5, 59RMI09 15 ohm, 59RMII4 
8 ohm £2 65 

Elac 6f" clic roll surr., 8 ohm £3.35 
Elac 6*- d/cone, 8 ohm £2 65 
Elac Tweeter TW4 1" El 21 
Elac 10" 8 ohm £2 65 

Fane Pop 100 watt 18" 
Fane Pop 60 watt 15" 
Fane Pop 50 watt 12" 
Fane Pop 25/2 12" 
Fane Pop 15 watt 12" 
Fane Crescendo I2A or I2B 
Fane Crescendo 15 
Fane Crescendo 18 £47•50 
Fane 807T 8" clic roll surr. 8 or 15 ohm £3•85 
Fane 808T 8" d/c 8 or 15 ohm £2.75 

Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans I2P 8 or 15 ohm 
Goodmans I5P 8 or 15 ohm 
Goodmans I8P 8 or 15 ohm 
Goodman, I2P-D 8 or 15 ohm 
Goodman, 12P-G 8 or 15 ohm 
Goodman, I2AX Audiomax 8 or 
ohm 

£6-60 
£7-50 

£12.50 
£9.75 
£7.50 

£12.00 
£7.00 

£2.55 
£10.45 
£6-16 

£12.00 
£15-00 
£24.00 
£33.00 

02-50 
£13.00 
£11.00 
£6.40 
£4.40 

£29.00 
£36.00 

£4.49 
£4.70 

£11 - 65 
£18-00 
£31.00 
£15-25 
£14.50 

15 
£39-65 

Goodmans Audiom 100 [9.50 
Goodmans Axent 100 £6.60 
Goodmans Axiom 401 £ 5.10 
Goodman: Twinaxiom 8, 8 or 15 ohm £6.79 
Goodmans Twinaxiom 10, 8 or 15 ohm E7•61 
Kef T27 
Kef 115 
Kef BI 10 
Kef B200 
Kef B139 
Kef DN8 
Kef DN12 
Kef DN13 

Richard Allan 12" d/c 3 or 15 ohm n.50 Bush VTRI78 5 band ( inc. air) 
Richard Allan CG8T 8" d/c 8 ohm £6.35 Koyo KTRI770 Il band 
WMTI speaker match. trans. 3-15 ohm El • 10 Koyo KTRI663 or 1664 8 band 
Wharfedale Super 10 RS/DD £9.80 Koyo KTR1883 5 band 

Murphy BA209 Radio/Cassette 
2f" 64 ohm, 70mm 8 ohm, 70mm 80 ohm . 65 
7" x 4" 3, 8 or 15 ohm £1.38 Carriage and Insurance 75p. 
8" x 5" 3, 8 or 15 ohm El . 38 FREE with each radio-World radio stations 
10" x 6" 3, 8 or 15 ohm El- 92 book. 

£4.75 
£5-75 
£6-75 
£7.50 

£11.75 
£1.92 
£4.12 
£2.75 

SPEAKER KITS 
Wharfedale Linton 2 ( pair) 
Wharfedale Glendale 3 (pair) 
Wharfedale Dovedale 3 ( pair) 
Richard Allan Twinkit ( each) 
Richard Allan Triple 8 (each) 
Richard Allan Triple (each) 
Richard Allan Super Triple (each) 
Goodmans DIN 20 (each) 
Fane Mode 1 (each) 
Peerless 20-2 (each) 
Kefkit 2 (each) 
Kefkit 3 (each) 
Helme XLK25 ( pair) 
Helme XLK50 ( pair) 
Baker Major Module 

P.A. and Hi-Fi Speaker Cabinets. 
Send for Free booklet "Choosing a Speaker". 
Carr. and Insurance 75p per kit ( LI . 50 pair). 

£19.25 
£34.50 
£52.00 
£8.25 

£13.00 
£18.00 
£21.50 
£8.75 
£9.90 

£10.41 
£23.50 
£34 • 00 
£18.17 
£37.18 
£9.50 

PA/DISCO AMPLIFIERS 
Carriage and Insurance £ 1.00 
Baker Major 100 watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 

RADIOS/CASSETTES 
Grundig Solo Boy 
Grundig Top Boy 
Grundig Party Boy 500 
Grundig Melody Boy 500 
Grundig Elite Boy 500 
Grundig Signal 500 
Grundig Yacht Boy 210 
Grundig Melody Boy 1000 
Grundig Satellit 2000 
Grundig C4I0 Cassette 
Grundig RF430 mains radio 
Grundig RF3I0 mains radio 
Tandberg TP4I 
TT Weekend Auto 
TT Golf Preset 
TT Colt 
TT Europa 
TT SL53 Cassette 
TT Studio 60M Cassette 
TT Studio 73 Cassette 

£46-00 
£25.00 
£0.00 
05.00 

£16.00 
£17.75 
£22.75 
£26.75 
£26.75 
£26.50 
£34-00 
£38.75 
£121-00 
08.50 
06.75 
02.00. 
£43-00 
£18.00 
04-50 
01-50 
£20.50 
£25-75 
£32-75 
£48-00 
£29.00 
£58.95 
£42.00 
£22-00 
£32.75 

FREE with speaker orders over £7 
"Hi-Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. 

Carriage and insurance 35p per speaker (tweeters and crossovers 20p) 
ALL PRICES QUOTED INCLUDE V.A.T. 

WILMSLOW AUDIO Dept. P.W. 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire 
SK9 I HF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 I HF. 
Telephone Wilmslow 29599 

SINCLAIR CALCULATORS 
Cambridge Kit £23-95 (£2.80) 
Cambridge Assembled £25-95 (£3.00) 
Executive £32 • 95 (£.3• 70) 
Executive Memory £39.95 (£4.40) 

FERRANTI ZN414 
IC radio chip with data £1.20 (23p). Also available 
kit of parts to build a MW/LW radio £2 19 (35p). 
Send sae for free leaflet. 

SINCLAIR PROJECT 80 
AFU £5 95 (80P) 
Z40 £4.65 (67p) 
Z60 £5 95 (1301)) 
016 £6 70 (87p) 
PZ5 £4 28 ( 55P) 
PZ6 £6.95 ( 92P) 
PZ8 £6.95 (92P) 
Decoder £6.45 (85p) Trans for PZ8 £2 95 ( 50P) 
Tuner £9.95 (£1.20) Stereo 80 £9.95 (£1.20) 

SINCLAIR 
SUPER IC12 
6W rois power 
with 44 page 
booklet and 
printed circuit 
£2 ' 10 (43p) 

SWANLEY IC TOMORROW 
The world's most powerful IC amplifier. Similar 
to the IC12 but rated at lOW rms power. Supplied 
with data but no printed circuit £2•60 (47P) 

DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1-55 (26p). Stereo 
model with balance control £3.50 (46p). 

IC12 POWER KIT 
Supplies 28V 0.5 Amps £2 47 (50p) 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm £1 • 10 (27p). 5" x 8" 8 ohm £1.55 (37p). 

PREAMPLIFIER KITS FOR THE IC12 
Type 1 for magnetic pickups, 'nits and tuners. 
Mono model £1.30 (24p). Stereo model £2.30(34p). 
Type 2 for ceramic or crystal pickups. Mono 800 
(17p). Stereo £1-20 (230. 

SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY 
ELIMINATOR £3. 75 (60p) 
BARGAIN 
The most versatile 
battery eliminator ever 
offered. Switched out-
put of 3V, 4.5V 6V, 
7.5V, 9V and 12V at 
500mA. 

Other eliminators stocked 
50 mA unless stated:-
4)V £1.50 (30p); 6V El .50 (30P). 9V £1.50 (30p); 
7IV cassette type £2.25 (30p); Double 4IV + 4)V 
£2.50 (35p); 6V + 6V £2.50 (35p); 9V + 9V £2-50 
(35P)• 

IC RADIO CHIP TBA651 
The world's most advanced IC radio chip. Con-
tains RF Amp, oscillator, mixer, IF Amos, wlde 
range AGC circuitry and voltage stabilizer. With 
data £2.10 (32p). Send S.A.E. for free leaflet. 
A kit of resistors, capacitors and IF filters Is 
available to go with the chip for £1.75 (29P). 

S-DECS AND T-DECS 

S-DEC £1.98 (310) 
T-DEC £3.63 (47p) 
Li- DEC A £3.99 ( 51p) 
ez-DEC 8 £6.99 (81p) 

IC carriers:-
16 dil £1.77 (25p) 
10 TO5 £1.68 (210) 

ZI PPY CABINETS 
Attractive plastic instrument cases ln 4 sizes. PI 
80 x 50 x 30mm 601) (25p). P2 115 x 65 a 40nim 87p 
(3013). P3 155 x 90 x 50mm f1.20 (35P). P4 210 x 125 x 
70mm £1.80 (45p). 

ECONOMICAL QUADRAPHONICS 
£9-115 ( El .30) 

Complete self contained matrix quadraphonic 
synthesizer in attractive cabinet. Just feed 
output of ordinary stereo hl-fl into it and hook 
up to 4 soeakers to obtain the latest experience 
In sound. 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
Please add the surir shown In brackets after the 
Orle: to cover the cost of post and VAT. Official 
credit orders from schools etc. welcome. 

No vat on overseas orders which are most 
welcome. 
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Fig. 9: Basic circuit of the Model 8 Avometer MA II to show the complexity of a modern multi-meter 

To be really useful in making this kind of test 
the response of the test meter and the output of 
the audio generator must be flat with frequency, 
otherwise one is liable to end up in the position of 
the wheel-tapper who condemned 100 wheels only 
to find he had a cracked hammer! Remember, it costs 
next to nothing to print a decibel scale on a meter 
but it costs pounds to incorporate the response and 
accuracy needed to make it really meaningful for 
even simple audio frequency response measurements. 

Precautions in use 
Multirange test meters are precision instruments 

which can easily be damaged by over-loading. Whilst 
many meters have built-in automatic protection, 
these circuits only give a limited protection; they 
do not cater for gross overloads. A moments care-
lessness can leave an instrument which is beyond 
economical repair. To avoid disasters follow the 
makers' instructions, together with the following 
suggestions:-

1. Always leave the instrument switched to a 
high voltage range when not in use. Never 
on a current or ohms range. 

2. Never connect meter to any live circuit when 
switched to ohms. 

3. Be extra careful to avoid short circuits when 
using the current ranges. 

4. When measuring unknown voltages or cur-
rents switch to the highest range first, and 
only change over to a lower range if less 
than, say, one third of full scale deflection 
is registered. 

Buying a meter 
There is a host of small test meters available, 

many of which should be more than adequate for 
the average hobbyist. Aim to get a meter which 
has a sensitivity of 10,000 OPV or more on the DC 
ranges and which has a scale which is clear to read. 
A resistance range coverage of from, say, 1 ohm 
to 2 megohms, will fill most needs. AC current 
ranges are not really of any great importance, as 

(Courtesy AVO LW Dover) 

This valve millivoltmeter, type AV-3U, is mains operated and 
has a sensitivity of 10mV f.s.d. on the lowest range and 300V 
RMS on top range. (Courtesy Heath (Glos.) Ltd.) 

current can always be calculated from resistance 
and voltage measurements, but a few DC current 
ranges will be found useful. 
When comparing • meters it can be advantageous 

to take along a battery and a few known values of 
resistors. There is nothing like a practical test to 
prove whether readings are plain and straight-
forward or confused and ambiguous. The cost?— 
£15 will buy a meter which is likely to be more than 
good enough but look around and testers costing 
well under £10, which are by no means cheap and 
nasty, can be found. • 
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ElriPENITIEFITAL 
11.1013FiSHOP.sm 
LEARNING BY PRACTICAL PROJECT STEPS 

PART 6-GROUNDED EMITTER 
AMPLIFIERS 

L
AST month's emitter followers were all types of 

current amplifiers. In every case the output 
voltage was the same, or slightly less than the 

input voltage. Many applications require voltage 
amplification—e.g. raising the output level of a 
microphone to an extent that when current amplifica-
tion is applied the resultant signal could drive a 
loudspeaker. The grounded emitter amplifier will pro-
vide a reasonable degree of voltage and current 
amplification and is, perhaps, the most used type of 
amplifier stage in the whole of electronics. Because 
both voltage and current is amplified we call the 
grounded emitter stage a power amplifier but not 
necessarily in the sense that you can expect several 
watts of useful output; specialised power stages are 
better equipped for the latter purpose and these will 
be covered later in the series. 

a c. 
source 

+9V 

OV 

Fig. 42: It is difficult to predict a value for R2 to set the potential at 
A to mid-rail unless the hpE for Tri is accurately known. 

Referring to Fig. 42, we know that we can make 
the voltage at point A go to + 9V by ensuring that 
the transistor is cut off ( i.e. by passing zero base 
current) and conversely we can make it fall to zero 
volts by passing a certain amount of base current 
through R2. By knowing an accurate value of hrE 
for the transistor we could calculate a value for R2 
that will cause just sufficient collector current to 
flow that the voltage drop across R1 will be 4.5V. 
Theoretically we could hold the voltage at A exactly 

mid-way between the two supply rails. At the same 
time we could connect a source of voltage through 
a capacitor to the base of the same transistor and 
(assuming the source voltage was zero at the time) 
this would not affect our bias condition. However, as 
soon as we begin to generate a voltage from the 
source this would cause current to be added or 
subtracted from the bias current (depending on the 
polarity of the a.c. signal) and would cause the 
voltage at A to rise and fall in exact relation—except 
for the 180° change of phase. Having point A biased 
"mid rail" allows maximum peak swings of voltage 
without the transistor clipping ( going totally out of 
conduction) or bottoming (going into saturated con-
duction) unsymmetrically. In the ideal amplifier the 
voltage seen at A should faithfully represent that 
from the source. 

In practice the method of obtaining this mid-rail 
bias shown in Fig. 42 is not very satisfactory because 
the liFF: for the transistor must be accurately known 
and this can vary widely from one device to another 
(even though they may be of the same type number). 

Base current 
A simple way of compensating for this device 

variation is to use the potential at A as the voltage 
source for providing the base current—shown in 
Fig. 43. If the potential at A is too high the base 
current will be increased, hence the collector poten-
tial falls; conversely if A tends to be too low the 
base current decreases and the potential at A is 
forced to rise. By careful selection of component 
values this feedback bias circuit caters well for 
quite wide variations in the gains of transistors. It 
is not perfect by any means but is an improved way 
of getting a mid rail voltage reliably. You can make 
up the circuit of Fig. 43 on T Dec and try different 
BC108 devices. The voltage you measure should not 
fall outside the range of + 3.5 to + 5.5V. For those 
interested it is quite easy to arrive at the compo-
nent values. First of all assume that the collector 
load is to be Ikil. For the potential at A to be 
+4.5V (assuming a 9V supply) the drop of 4.5V 
across R1 will be caused by a collector current of 
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SUPPLIERS OF SEMI- CONDUCTORS TO THE WORLD 

- • 

Telephone 
Corner 

COMPLETE 
V . 

TELEPHONES 

Normal Household Type 

EX. G.P.O. Only £ 1.05 P P 
P 45p each 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

working order. 

H39 6 

Only 271/20 . POST ft. PACKING 164 

Tested and 
Guaranteed 
Paks 
879 4 110,. 1000 4007pRpiaRmep plasticc.ioiies. 55p 
801 in Reed Switches, 1" long, cicr, 

• •.• é- dia. High Speed P.O. --r 
type 

Mixed Capacitors. 
Approx. quantity, 
counted by weight 

Mixed Resistors. 
Approx. quantity 
counted by weight 

Mixed Diodes. Germ, 55p 
Gold bonded, etc. 
Marked and Unmarked. 

H311 ln Short lead Transistors, çç n  
.."`" NPN Silicon Planar types --r 

Integrated Circuits. 
4 Gates BMC 962,2 Flip 55P 
Flops BMC 945 

899 200 

H4 250 

H3S 100 

55p 
P 6 P 15. 

55p 
PSP 15p 

H41 ') Sil Power transistors ssp 
'" comp pair BD131/132 

Unmarked 
Untested Paks 

B1 SO 
866 150 

100 

1396 100 

H16 IS 

H20 20 

H34 15 

Germanium Transistors 55p 
PNP, AF god RF 

Germanium Diodes 55p 
Min. glass type 
Silicon Diodes DO-7 çç n  
glass equiv. to 0A200. 
0A202 
Sit. Diodes sub. min. ssp 
IN914 and IN916 types 
Experimenter's' Pak of cç,‘ 
Integrated Circuits, Daia 
supplied 
BY126/7 Type Silicon çç n  
Recti fi ers 1 amp plastic. -"" t• 
Mixed volts. 
Power Transistors, PNP, ssp 
Germ. NPN Silicon 
TO-3 Can. 

Make a rev counter 
for your car 

The ' TACHO BLOCK'. This encapsulated 
block will turn any 0-1mA meter into a linear 
and accurate rev, counter for any car with 
normal coil ignition £ 1 •l 
system. 

Op each 

t. 

Ex GPO Push Button 
Intercom Telephones 
Exactly as internal telephone systems still in 
everyday use where automatic internat ex-
changes have not yet taken over. Available in 
5, 10 or 15 ways. Complete with circuits and 
instructions. Necessary 24 pair cable 22p per 
yard. Price of each instrument Is independant 
of the number of ways 

£2.75 p.p.381 Per Instrument 

Cable can be sent by ParcPPost. Post any 
Packing Per 50 yds. 731P. 
Extension Telephones. 71Ip each. P.P 271P 

37) for 2. P.6P. 55P. 
These phones are extensions and do not con-
tain bells. 

A Cross Hatch 
Generator £3. 85 ;egt 
A complete kit of parts including tinted 
Circuit Board. A four position switch gives 
X-hatch. Dots, Vertical or Horizontal lines. 
Integrated Circuit design for easy construction 
and reliability. A Project in the Sept. ' 72 edition 
of Television. 

.0„ 

New Palls 
TESTED & GUARANTEED 

H63 4 2N3055 type NPN Sit, power ç ç 
Ces --r 

H64 4 t38a1n9setËhsnineelloeElPsec. d "' 55, 
2N3819 in plastic case 

H" 4 Ire Tg ecoNmPpNiSnili:ittensistors 55p 
6" 4 V.53? « á'n'ecoPmNpP tSoili.:15ransistors ssp 

UNTESTED, UNMARKED 
H67 in 3819N Channel FETs 55p • - plastic case type 

Over 1,000,000 ‘e., 
Transistors 
in stock 
We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

Our very popular 4p transistors 
TYPE "A" PNP Silicon alloy, TO-5 can 
TYPE " ES" PNP Silicon, plastic encapsulation 
TYPE " E" PNP Germanium AF or RF 
TYPE " F" NPN Silicon plastic encapsulation 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 rancie 

8 RELAYS FOR 
VARIOUS TYPES P I • On 

8. P 271p 

High Speed 
Magnetic 
Counter 

4 digit ( non-reset) 24V or 48V (state which) 
4s1x1in. 33p. P.6P. Sp. 

BI-PRE-PAK LTD 

Plastic Power 
Transistors 
NOW IN 
TWO 
RANGES 
These are 40W and SKIW Silicon Plastic Power 
Transistors of the very latest design, available 
In NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully in quantity to all parts of the 
world and we are proud to oiler them under 
our Tested and Guaranteed terms. 
Range 1. VCE. Min IS. HFE Min IS. 

1-12 13-25 
40 Walt 22p 20p 
90 Watt 26in 2410 
Range 2. VCE. Min. 40. HFE Min 40 

1-12 13-25 26-50 
40 Watt 33p 31p 29p 
90 Watt 38717 363P 331/ 
Complementary pairs matched for gain at 
3 amps. lip extra per pair. Please state NPN 
or PNP on order. 

26-50 
Illp 
22p 

LM380 Audio I.C. as featured in Practical 
Wireless Dec. issue, complete with application 
data CI 10P. 

INTEGRATED CIRCUITS • 
We stock a large range of I.Cs at very com-
petitive prices (from lip each). These are all 
listed in our FREE Catalogue, see coupon 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula-
tor carries thousands of classified references 
between metric and British (and U.S.A.) 
measurements of length, area, volume, liquid 
measure, weights etc. 

ocket Size 15P Wall Chart Iltp 

LOW COST DUEL IN LINE I.C. SOCKETS 
14 pin type at 164p each } Now new IOW Profile 
16 pin type at lap each type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. Details are in our 
latest Catalogue. Send for it TODAY. using 
the coupon below. N.B. Books are void of 
V.A.T. 

Send for lists of publications 

Our famous P1 Pak 
is still leading in value 

Full of Snort Lead Semiconductors S Electronic 
Components, approx. 170. We guarantee at 
least 30 really high quality factory marked 
Transistors PNP & NPN, and a host of Diodes 
6 Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
information on the Transistors. 

II p P & P on this Pak. e 
Please ask for Pak Ptonly 3Up 

Please send me the FREE Eir.Pre.Pal, Catalogue 

NAME   

ADDRESS   

ALL PRICES INCLUDE 10% VAT 

MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE, Add 11p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

Dept.D. 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. 

TELEPHONE: SOUTHEND (0702) 46344. 
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TUNERS 
TRIINSMITTERS 
AMPLIFIERS... 
NEW FROM 
WOLFFERS ELECTRONICS 

INEXPENSIVE BUT RELIABLE EQUIPMENT— 
IDEAL FOR THE YOUNGER RADIO ENTHUSIAST 

W.T.7 AIRCRAFT BAND TUNER 
From 110 Mhz-130 Mhz 
I.F. 1.5 Khz 12 volt supply 

£14.45 

Not Illustrated 

W.T.9. V.H.F. TUNER 
142 Mhz-162 Mhz 
I.F. 1.5 Khz 12 volt supply 
£14.45 

W,T.15 
TWO METRE 
VARICAP TUNER 
144 Mhz— 146 Mhz 
I.F. 1.5 Khz 
12 volt supply 

£14.08 

Not Illustrated 

W.A.7 V.H.F. ANTENNA AMPLIFIER 60 Mhz-
150 Mhz. 15 d.b gain at 100 Mhz 
9-- 15 volt supply. 6 M/Amps £2.97 

W.Z.9 TWO METRE 
F.M. Transmitter 
V.F.O. Control 
Output: 
200 M/Watts 
Frequency 144-- 146 12 volt supply £18.63 

Also Available: 
CRYSTAL SET KIT which comes complete 
with all components and earphone £ 1.99 

"All Prices shown are recommended retail 
and include VAT. 

Available through leading Radio and Hi- Pi 
Dealers or direct from:— 

TRADER IMPORTS 
4 & 7 CASTLE STREET • HASTINGS • SUSSEX 

Telephone Hastings 2875 

Sole Distributors for the United Kingdom 
Trade Enquiries Welcome. 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

SPECIAL OFFER 
Used 19" TV Tubes. Type AW 47.91. Perfect condition. 6 months 
guarantee. El carr. paid. 

Complete untested TV Sets 19" 405-line Types £3.50 carr. and 
ins. paid. 

19" 625- line types untested. Complete with UHF Tuner £5•50 
carr. and ins. Paid. 

One Students and One Instructors Wireless Procedure Training 
Set, each unit housed in a small wood box and comprises Mike. 
Single L.R. Phone and connectors. Requiring Bell Battery ( not 
supplied) to make intercom. f 1 . 30 post paid. 

Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains 
motor with Gear train (ex slot machine) Fair condition 60p 
post paid. 

+ cwt. of ex Government Scrap Resistors, Panels, Gears, etc 
30p carr. 80p. 

Speakers removed from TV sets. All 3 ohm, 2+ watts 7 x 4, 6 x 4. 
8 x 21. All at 27p. Post and packing 12p. 

Top Quality Tape. Reel to Reel 5" LP 55p. 51" LP 60p. 7" ST 66p. 
7" LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape 12p. 

Jap Earpiece, 8 ohm, magnetic, 3-5 12p post paid. 

Ex Equipment Valves all Tested before despatched. 3 months 
guarantee on all valves. Single valves post 3p, over post paid. 

ARPI2 6p EF184 20p PY801 17p 
DY86 20p PCF80 6p PY82 10p 
EB9 I Sp PCC84 6p PY33 20p 
EF80 10p PCL82 15p UI91 20p 
EBF89 15p PCL84 15p 6BW7 12p 
ECC8I 12p PCL85 20p 6F23 15p 
ECC82 12p PL36 17p 30F5 12p 
EY86 20p PY8 I 10p 30FL I 20p 
EFI83 20p PY800 17p 30PI9 10p 

ABOVE PRICES INCLUDE V.A.T. 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electronics today—both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi-
cates); the Grad. Brit, 1.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio & Electronics School, P.O. Box 156, 
Jersey, C.I. 

Please send FREE BROCHURE to 

NAME   Block 

ADDRESS   Caps. 

  Please 

W.C. 44 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 
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+9V 

M1 
10V 
d C 

OV 

Fig. 43: Using the potential al A as the driving source for base current 
helps compensate for variations in hFE. 

Fig. 44: Component layout for Fig. 43. 

4.5mA. If we expect an hFE of around 200 for the 
BC108 this means that the base current needed to 
cause 4.5mA collector current is 4.5/200 = 
0.0225mA. The value of R2, to give this current is 
calculated from the potential difference across 
it (potential at A minus the 0-6V base 
emitter drop) divided by the base current 
3.9/0.02251(D = 170kO. The small base current 
drawn will theoretically modify our original assump-
tion of the potential at A but is so small that it can 
be ignored. Strictly speaking we should have shown 
R2 as having a value of 170kO but because of other 
experiments to follow we have made it 150kfl. The 
effect of this is to cause the quiescent voltage to be 
slightly less than mid-rail—but near enough for the 
experiment. 
A crystal microphone is a very easily obtainable 

source of a.c. voltage that is of a capacitive nature 
and this can be connected straight across the base 
of Tri and ground of our circuit without affecting 
the bias conditions (see Fig. 45). Note that we have 
split the value of our oeiginal R2 between two re-
sistors (R2 and R3) in series. Initially leave out the 
capacitor Cl and connect a meter set to a low a.c. 
range through a capacitor to point A. Most modern Fig. 46: Component layout for Fig. 45. 

mir 

test meters have this capacitor built into them if you 
use the input socket marked "Output". The capacitor 
is there so that the meter only responds to a.c. com-
ponents on top of the d.c. quiescent voltage at A. 
Whistle loudly into the microphone and you should 
see a slight movement of the Meter (probably IV 
maximum). 
Remember, though, that the output from the 

microphone is unlikely to be greater than a few tens • 
of millivolts. Clearly there is some form of linkage 
amplification. If you think about it, though, the a.c. 
fluctuations at A are being fed back, out of phase, 
to the base through resistors R2 and R3. This will 
negate the input signal and the overall gain of the 
amplifier is going to be considerably impaired. We 
can, however prevent the a.c. component of the 
feedback signal reaching the base by connecting a 
capacitor from the junction of R2 and R3 to ground. 
Do this while whistling into the microphone and you 
should see at least a two to one improvement in 
amplification. We call Cl a decoupling capacitor and 
it should be of a high enough capacitance to shunt 
even the lowest frequencies to ground. 

R2 
47k 

R3 
100k .J,.C2 

• • 0.471.1F i(j1:), 

R1 
1k 

+9V 

Tri 
BC 108 M1 

6V 
a.C. 

o 

Fig. 45: A signal from a crystal microphone can be superimposed on 
the bias current but the components have to be slightly modified. Use 
a meter with an "Output" connection switched to a.c. or alternatively 

insert C2 when using an a.c. voltmeter. 

f 

4R2 4_ 
lj e o.00j em» 

7.4> 

eream.o — o--aC1.••••,0 

ef2 

Microphone 

M1 

+9V 

OV 

(if necessary) 

AM ant 
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1M 
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The output current from a crystal microphone is 
very small—because of its high impedance—particu-
larly at low frequencies but there must be quite a 
reasonable current generated between collector and 
emitter of the transistor to give rise to the voltage 
swings we can see at point A. Thus the transistor 
can be seen to give both current and voltage amplifi-
cation. The component values in Fig. 45 are not 
really ideal for coupliûg from a crystal microphone 
because we require a fair amount of a.c. base current 
from the source, and as mentioned earlier, there is 
not much of this available at low frequencies. The 
low frequency response of this amplifier would there-
fore be pretty poor. We can, however, use exactly 
the same approach to make a stage that needs only 
one tenth of the input current by increasing all our 
resistance values by factors of ten (the first stage of 
Fig. 47. The output from the collector df Tri is 
now coupled as an a.c. signal source to the base of 
Tr2 which, excluding C4, is identical to the stage we 
have just described. Before connecting C4 or Tr3 
measure the a.c. signal at point A exactly as before; 
you should see a really high voltage swing (getting 
on for three or four volts) and more than that, you 
can get a useful reading for ordinary speech a few 
inches away from the microphone. 
The circuit is clearly providing more voltage gain 

and has a more useful response at the lower fre-
quency of the human voice. Obviously by increasing 
the gain at low frequencies we must be overdoing 
it at high frequencies therefore we insert capacitor 
C4 which is used, deliberately, to feedback signal 
from the collector of Tr2 to its base. Because it has 
a low value it will provide more negative feedback 

+9V 4 Fig. 47: A basic amplifier capable of 
driving a small loudspeaker from 
a crystal microphone and suitable 
for an intercom or baby alarm. 

Fig. 48: Component layout for 

11F. Fig. 47. 

at high frequencies than at low frequencies and 
hence helps to linearise the frequency response of 
the two stage amplifier. Use the "whistle and speech" 
test to see that the amplitude for the whistle is 
reduced but the level for normal speech has not been 
appreciably affected. Because we now have a useful 
voltage swing at A for speech we can use a current 
amplifier (an emitter follower) to give sufficient 
current at that voltage to drive a loudspeaker. This 
is provided by Tr3. 
Note that it is necessary to decouple the power 

rail between the output stage and the amplifiers by 
means of R7 and C6. Without these components the 
current drawn by the output transistor could cause 
voltage variations on the line which are then seen as 
a form -of signal by the preceding stages and ampli-
fied. This leads to instability and the whole circuit 
would oscillate wildly. 
The amplifier of Fig. 47 does not have a particu-

larly good frequency response but is quite adequate 
for intercom or baby alarm applications. No volume 
control is provided and in some circumstances you 
might encounter accoustic feedback (howl-round). 
This can be prevented by keeping the microphone 
and the loudspeaker well apart. 
A problem with the circuits we have covered, so 

far, is that the voltage gain is very much dependent 
on the LIFE of the transistor in question. There are 
other circuits which—at the expense of a little gain— 
enable us to get what there is under reasonably 
accurate control. 

To be continued 
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II 

The 
) Hot Head 

You know his type...always blowing hot and cold... 
getting overheated just when you need him to be controlled 
and efficient. It's the same with some people's soldering irons. 

Hopelessly inefficient heat control can make 
soldering operations a nightmare; if this is what soldering means to you 
it's time you woke up to Antex. 

Choose a new model from the comprehensive Antex range 
of soldering instruments, with low- leakage characteristics, 

unique construction advantages and really precise heat control. 

MODEL X25 I> 
220-240 Volts or 100-120 Volts. The 

leakage current of the NEW X25 is only a 

few microamps and cannot harm the most 
delicate equipment even when soldered 

"live". Tested at 1500v. A.C. This 25 

watt iron with its truly remarkable 

heat-capacity will easily " out-solder" 

any conventionally made 40 and 

60 watt soldering irons, due to 

Its unique construction 

advantages. Fitted long- life 

iron•coated bit 1/8". 2 other 

bits available 3/32" and 

3/16" Totally enclosed 

element ceramic and steel 

shaft. Bits do not " freeze" 

and can easily be removed. 

PRICE £ 2.05 
(rec. retail) P & P 10p. 
Suitable for production work 
and as a general purpose iron. 

MODEL SK.1 KIT 
Contains 15 watt miniature iron 

fitted with 3/16" bit, 2 spare bits 

5/32" and 3/32", heat sink, 
solder, stand and 

"How to Solder" booklet. 

PRICE £3.48 (rec. retail) 
P & P 12P. 

Choose ANTEX-the warm 
hearted iron 
(and keep 

your cool) 

MODEL G 
18 watt 

miniature iron, 

fitted with long- life 

iron-coated bit 3/32" 

Voltage 240, 220 or 110 

2 Other spare bits available 

1/8" and 3/16" 

PRICE £2.26 (rec. retail) 
P & P 10P. 

4 MODEL CCN 
220 volts or 240 volts. 

The 15 watt miniature model CCN 

also has negligible leakage. 

Test voltage 4000v. A.C. 

Totally enclosed element in ceramic shaft. 
Fitted long- life iron-coated bit 3/32". 

4 other bits available 1/8", 3/16", 1/4" 

and 3/64" including Heat Shield. 
PRICE £2.48 ( rec. retail) P & P 10P. 

MODEL MLX KIT 
Battery operated 12v. 

25 watt iron fitted with 

15' lead and 2 heavy clips 

for connection to car battery. 

Packed in strong plastic wallet 
with booklet " How to Solder". 

PRICE £2.54 
(rec. retaillP & P 12P. 

' Iiksi•••••••-•• 

L--
ALL PRICES 

include VAT at 10% 

rE Please send the following: 

I E Please send the 
L . ANTE X colour catalogue. 

MODEL SK.2 KIT 
Contains 15 watt miniature iron 

fitted with 3/16" bit, 2 spare bits 

5/32" and 3/32" heat sink, solder, 

and " How to Solder" booklet. 

PRICE £3.25 (rec. retail) 
P 8, P 10P. 

From radio or electrical dealers, 

car accessory shops or In case of 

difficulty direct from: 

ANTEX LTD. FREEPOST 
PLYMOUTH PLI 1BR 

(no-stamp required) Tel 0752 67377 
iiMan •••• 

4 MODEL C 
Miniature 15 watt soldering iron 

fitted 3/32" iron-coated bit. 

Many other bits available 

from 3/64" to 3/16". 

Voltages 240, 220, 110, 

50 or 24. 

PRICE £2.05 (rec. retail) 
P & P 10P. 

ST3 Stand — This stand is made 
from high grade Insulation material 

with a chromium plated strong 
steel spring. It is suitable for all 

models and replaces all previous 
stands. The two sponges at the 
side which are easily replaceable 
serve to keep the soldering bits clean. 
Spare bits can be accommodated 
as shown on the illustration. 

I enclose cheque/P.O./Cash 

(Giro No. 258 1000)  

NAME 

ADDRESS 

PRICE: £1.00 
rec. retail) P Si P 1OP. 
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Fully guaranteed 
Individually packed 
VALVES 

111211 £3 00 ECL86 40p 578 2275 
0231 45p EF36 80p 0A2 405 
DA1,96 45p EF37A £1-00 ORO 4011 
DF96 45p EF40 825 PABC80 35P 
DK96 60p E.F41 655 PC97 41p 
01.92 35p EF80 25p PC900 485 
0194 45p EF83 £1 00 Ma/4 3811 
01.96 55p EF85 31p PC0.85 401/ 
DM70 805 EF811 27 POC88 65P 
112811 315p EF89 25p POLS9 45p 
DY87 30p EF9I 37p PCCI89 50p 
1)2802 30p EF92 405 PCF80 259 
Eft8CC/01 EF95 35p PCF82 3.5p 

£1 08 EFI83 Sep PCF84 54p 
F.180CC 85p EF184 31p PCF86 05 
I:182002115 IFL100 809 PCF200 75p 
F.A50 18p F134 130p PCF201 75p 
EABC80 88p F1.36 475 PCF801 50p 
EAF42 56p 11.41 55p TCY802 45P 
21391 SOp S L8I 62p PCF805 90p 
EBC.33 605 FL8O 529 PCF806 81311 
EBC41 855 EL/14 Ely PCF808 855 
EllF80 405 F195 44p PCH200 705 
E111,80 405 FL86 88p PCL8I 50p 
F.111,83 405 F1,90 81p PCL82 355 
111139 27p 1. 1,95 88p PCL83 65p 
CCsi 35p 91.500 705 PCL84 85p 
0(012 25p I. 4504 705 PC1.86 85p 
917(2.83 31Ip 19131 605 PC1.4105 509 
42.184 27p M80 45p P0500 £130 
cce , p Nis4 355 PFL200 65P 

F(X>6 80p S 9157 705 PL.36 65p 
C(01.8 39p SYII 405 P1.39 65p 
C0189 85p I. 281 405 PUG 405 

FC1.110 alp 1, 280 405 PL82 405 
>01'82 35p 1. '08 405 PL53 450 
ECF83 67p 17.40 501) PL84 809 
ECF801 58p F7.41 705 PL500 75p 
ECI142 705 1.7.80 28p PL504 75/1 
ECH8I 30p 97.81 575 pugg rep 
ECH83 40p 02501 705 
ECH84 40p 0E34 80p 
ECL80 40p (17.37 631) ' 
ECLA2 31p K T66 £2 30 P144 ND 
ECL83 701) ETA, £2 90 PY80 35p 

PI.509 £1.10 

V.A.T. 

AC 07 
AC113 
AC126 
AC 27 
AC128 
ACIF2 
AC176 
ACI87 
AC18)) 
ACY17 
AC2211 
A.D139 
AD149 
A 0161 
AD162 
AF118 
AF127 

AF170 48p 
AFI80 48p 
AF181 489 
AF186 405 
AFZ12 £100 
48226 2.59 
ARY28 2.5p 
BC107 10p 
BC108 10p 
BC113 18p 

PY81 30p 3Q4 BOP 
P282 30p 384 35p 
P283 35p 3V4 45p 
P2t18 38p 311/2.5431 
P2500 21 00 2300 
P2800 45p 511/23511 
P2801 45p 28-10 
QQV03-10 511402 765 

£120 51.740 855 
RI9 35P 5V40 45p 
TT2 I 64-20 52302 45p 

1:23 85p 5240 85p 
1126 85p 

57.3 70p 11191 88p 
1.7801 80p 5Z4 75P 
UABC00 40p 57,40T 45p 
UAF42 550 6AB7 45p 

MANY OTHERS IN STOOK hula& Calhod• Ray Tuber and Spretal Val., U.K. 
Postage Up to Ill 12p, £1-18 79, 62-21 22p. Over 23 post free. C.O.D. 25p extra. 

TRANSISTORS, ZENER DIODES etc. 
35p ncus 20p NKT222 30p 
15p BC187A lip 0A6 80p 
20p BC212A 189 °Al° 40p 
209 BC272 15p 0470 10p 
20p BD136 455 0471 10p 
25, Brim 25p 0A73 15p 
20p BF167 25p 0A74 15p 
25p BP173 25p 0A79 10p 
25p BF173 25p 0881 085 
35p BF177 20p OAD1 07 
35p BF180 115p 0A200 -07p 
40p BF200 30p 04002 10p 
50p BF251 20p OAZ200 50p 
35p BFY52 20p 0A2201 461. 
35p 13F290 75p OCIO 21'00 
25p 88229 30y 0(122 21'00 
30p 112213 35p 0025 40p 
30p B2216 (10p 0026 35p 

R81/10 30p 0028 65P 
CR8I/20 405 0029 63p 
CR81/40 48p OC35 50p 
CR213/4041, oc36 65p 

50p 0G14 17p 
1716893/023 0041 12p 

75P 0(770 12p 
GET! 15 759 0071 12p 
0E2116 85P 0072 20p 
0 EX86 £1-50 0073 30p 

1781741 
UBF80 35p 
UBF89 40p 
UBL1 705 
1/BL21 709 
1.1(2083 45p 
UCF80 809 
1701142 701) 
UCH81 36p 
UCL82 SIP 
UCLSS 8.3p 
F41 13531 

U1,00 305 
U F10, 35p 
U F89 559 
111,41 005 
1,184 405 

0075 25P 
0076 25p 
0077 459 
0078 23p 
00781) 25p 
0081 20p 
008111 20p 
0081DM 20p 
0082 25p 
0032D51 30p 
00113 25p 
0084 P.5p 
00122 11-00 
00139 2311 
OC140 85p 
0(1141 805 
0(1170 25p 
OC.171 30p 
00200 40p 
OC201 75p 
00202 90 
00203 55 
00204 65 
00205 £1 00 
00206 2110 
OCP71 £1 00 
ORPI2 55p 
ORP60 50p 

ORP61 45p 25241) ISp 
ORP00 95p 2142846 45p 
011)113 £1.10 2)72904 20p 
RAMLIAF 252989 £4 00 

85p 283053 211p 
8E/94 SU 2153054 45p 
VISSA 25p 2E3055 55p 
ZRII 505 2143640 30p 
ZR2I 30p 283730 65p 
ZR22 25p 2143731 70p 
ZT20 £1.00 2143819 23p 
ZT83 sop 28303 70p 
ZT84 1100 28304 805 
ZT91 £2-00 28307 £1 80 
71`20.2 50p 29703 75p 
ZT203 60p 40594 85p 
ZTX302 20p 40595 75p 
110823A 05p 40638 11-00 
1374785 75p 40869 9011 
25918 379 
25907 Up ZEN E R 
251304 Sea DIODES 
2141305 2211 10W/1V 45P 
'25 1306 25P 10Wf7T 45P 
251307 25p 10W/021'45P 
251308 27p 10W/7.5v 455 
2)11309 28p 101V/I1V 459 
252147 75p 10W/15V 459 

8A(17 
64116 
OAKS 
OAKS 
GALS 
8ALSW 
flAM6 
GANA 
64Q5 
6AQ5W 
6.406 
6AT6 
6AU6 

Please add 10% to all 
orders 

METERS Full List of our very large 
stock of meters on request. 

U241 459 
1/28.5 3.59 
VR10.5/30 405 
280011 £200 
7.801U 22-00 
7.80311 El 25 
7.9001 £1 . 10 
ILA 20p 
IRS 45p 
184 809 
185 30p 
IT4 80p 
IX24 (10p 
1X211 005 
2E25 28 00 
9A4 50p 

45p 
80p 
35P 
311P 
P.Op 
60p 
Up 
80p 
42 

659 

60P 
38p 
gp, 606 85p 

6AX4OT 75p 6E8 " 705 
64X5117* 80p Or23 8011 
087 56, 6F33 23-25 

ALL valves 
guaranteed 

611611 25p 124470T 405 
624W A 21-00 12807 405 
625 55p 1487 1301. 
6150T 40p 1941;15 50p 
626 25p 1903 27-00 
0870 30p 19(16 £5.75 
ny7M 45p 19114 18.26 
6K8OT 70p 20P4 £1.00 
8K7 405 2.51.60T 60p 
6E70 25p 30015 90p 
6K8GT 405 30017 11-00 
01)23 705 301718 90p 
13IAIM £1•85 30F3 £100 
68A7 405 30FLI 75p 
88,470T 2,5p 30FL12 060 
68C70T 20p 30F1.14 1309 
6807 405 30113 95p 
6827 40p 30L17 950 
68270T 205 10P12 951) 
68E7 45p 30P19 95p 
68170T 45p 30P1.1 80p 
68570T 45p 3021.13 21-00 
68Q7 459 30P1.14 £100 
6280 159 331,60T 50p 
6260T 45p 35W4 409 
6X4 409 35Z4OT 55p 

61346 25p 11/(11G 405 SOCS 469 
68E6 32p 6X501 459 500116(1 
611060 70p 62(30 
6B26 55p 67.4 
811Q7A 559 6.301.2 
6BR7 £1 00 787 
6BW6 90p 724 flOp 
6BW7 90p 91)6 40p 
604 309 11E2 24-80 
606 40p 12AT6 35p 
60110 559 124T7 33 

12.11.77 33p 

eXa7 35% 
12BA6 405 

mum se 
12C8 4531 
12E1 22.85 
12K5 1155 
I2K7(1T 459 

29/4IFT. AERIALS each consisting oi ten 311., ¡in I 2K80T 130p 
dla, tubular screw-In sections. 11 ft. (8-section) whip 
aerial with adaptor to fit the 710. rod, insulated base. 
stay plate and stay assemblies, pegs, reamer, hammer. Colomor (Electronics) Ltd. 
etc. Absolutely brand new and complete ready to erect. 

170 GOLDHAWK ROAD, LONDON W12. in canvas bag. £7-50 new £140 slightly used. 
RETAIL: 743 4946 TRADE: 743 0890 Carriage £1 - 50. 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

6CL6 50p 

759 11-10 
40p 75 70p 
85p 76 559 
70p 78 50p 

80 55p 
723.4/11 £7•00 
803 15-50 
805 212-00 
807 50p 
813 SIN 
866A £1.00 
931A £415 
954 609 
955 40p 
956 SOP 
957 40p 

2051 70p 
5933 28-00 
6057 60p 
6060 80p 

6064 
6065 
6080 
6146 
8020 
9001 
9002 
9003 
900•I 
9006 

459 
85p 

22-20 
12 00 
£3 75 
30p 
50p 
559 
259 
259 

C.R. Tube. 

1)07.5 L7-50 
1)(1)3.2 ' 

118 00 
1013-34 

L)2-00 
%MIS-35 

815-00 
VCRI39A 

27 50 
VCR51713 

19 00 
31121 £4 00 
880 88-10 
882 27-00 
881. 810 

Special Valve. 

022339 
245-00 

2P9/7I) 
£35 00 

K301 £4 50 
K305 011-00 
K308 £14 50 
K337 £14 50 
KRN2 

£6 00 
W1.4174 

£1 35 
3Y/97/51 

I35-00 
5(122 222-00 
725A £22 50 

O eelltinfop le all types of 
reasystroe exam.« 
RUN YOUR TAPE RECORDER 
OFF AC MAIN 
Mains unit supplied 
complete and ready t.. 
plug into your ca•-
sette-recorder. (State 
voltage, make arel 
type of plug required. 
If in doubt send dia-
gram of recorder 
socket). 

ONLY £2 • 75 P & P 200 

PLUS-3 MAINS UNIT 
Provides three separate 
switched output voltages 
elv., 71v. and 9v. DC. 
Artrutive case mains lead 
output socket, plug und 
lead. Bice 41 x 31 x 

ONLY 
P d IP 70p 

Extra lead with plug to fit your cassette recorder 
50p. (State model ami plug required.) 

MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
For single outputs, 6v. 9v 22-20 
For two separate outputs, 6v + 6v.. 
9v + 9v, 22.75 P. & P. 20p per unit. 
(Please state outputs required). 

Ail units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 

ALL PRICES INC VAT 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. is.VV.) 

36 Raymond Ave., South Woodford 
London, E18 2HG 

Roue Enamelled 
STEEL 
CABINET 

List price £9 90 
OUR PRICE 

£7'75 
incl. V.A.T. 
Carriage 44p 

With 48 see-through Drawers 
Ideal for the Radio Constructor 

As supplied by us to SCHOOLS, 
TECHNICAL COLLEGES, HOSPI-
TALS, SHOPS and industry 
throughout the country. Silver grey 
stove enamelled steel cabinet With 
48 transparent styrene drawers fitted 
with moulded handles and label slots. 
Dividers can be supplied at a small 
extra charge to enable each drawer 
to be sub-divided into six compart-
ments. See-through drawers allow 
swift selection of contents at a 
glance. A really first-class time and 
space saving unit. Size of cabinet 
21e x lie x 6}", size of drawers 
8}" x 21" x ir. 

Callers welcome. 

SEND FOR FREE ILLUSTRATED LEAFLETS 

Trade 111 Chiltern Drive-Surbiton Surrey 
Rids :;.°,°"'°'"°"' 01-399 4383 rylands Rsitway Station) 

H.A.C. SHORT-WAVE KITS 

WORLD-WIDE RECEPTION 

Fialuoua for over 36 years fur Short. Wave HquIP-
'tent of quality, "H.A.C." were the Original 
suppliers of Short-Wave Receiver Kits for the 
amateur constructor. Over 10,000 satiefled 
customers-Including Technical Colleges, Hos-
pitals. Public Schools, R.A.F., Army. Hams, cte. 

1974 "DX" RECEIVER 
Complete kit-Price 2440 (incl. P. & P. & V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume."-•.1 have now heard over 300 
stations including many Amateurs. I have 
n.celved 32 Q.8.L. verified reporta- from all 
tentlnente. An amazing one-valver." 
ni, kit contains all genuine ahort.wave com• 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course. 
as all our products-fully guaranteed. Full range 
of other 8.W. kits, Including the famous model 
"11 plus" (illustrated above). All orders despatched 
by return. Bend now for free descriptive catalogue. 
of kits I components. Test Report available. 
RECITING COMPETITION for Bhort-Wave 
listeners. Rend *tamped envelope for details. 

").A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 

1160 



THE WHYS AND WHEREFORES 

T
HE concepts of input impedance and output 
impedance are not really difficult to under-
stand although there is no single rule to cover 

every situation. What is correct practice depends 
almost entirely on the individual design require-
ments. 
The most important rule of impedance matching 

is derived from the maximum power transfer 
theorem. 

The maximum power transfer theorem 

If a signal source with a purely resistive output 
source is required to drive a purely resistive load, 
maximum power will be transferred from source to 
load when the load resistance is equal to the output 
impedance of the source. It should be noted that 
the theorem assumes that the input and output im• 
pedances to be purely resistive, which will rarely 
be the case in practice, and that to deliver maximum 
power to the load is the sole requirement. 

Rs 

Vs 

Fig. 2: Equivalent cir-
cuit of resistive load. 

lem oitol 

Fig. 1: Equivalent cir-
cult of signal source 
with resistive output 

Impedance. 

,f1.101/2  

Fig. 3: Equivalent circuit of the source of Fig. 1 driving the load of Fig. 2. 

D:A ÇJET 
ISILIJJ 11-ek 

BUDD 
Assuming that our signal source may be repre-

sented by an a.c. voltage source in series with a 
resistance ( Fig. 1) and that our load may be repre-
sented by a pure resistance ( Fig. 2), we can com-
bine the two ( Fig. 3) and write some pertinent 
equations as follows. 

Calling the power delivered to the load P 

Vs RL 
VL — — by potential divider action 

RL + Rs 

and I = vs 
RL + Rs 

where I is the a.c. current flowing 

P IV L 

vs2 RI 
P — 

(RL + Rs)2 

where VL = load voltage, Vs = source voltage, RL 
-= load resistance, and Rs = source resistance. 

Given the source voltage and the source and load 
resistances we can, with this formula, calculate the 
power delivered to the load. But we can do more 
than that. If we assume arbitrary values for Vs and 
Rs we can plot a graph of RL a List P. The curve 
obtained will be similar to that a Fig. 4. From the 
graph it may be seen that the power transferred is 
at maximum at approximately the point where RL 
equals Rs. It may be shown that P reaches a maxi-
mum when RL is exactly equal to Rs. 
Maximum power transfer between source and 

load occurs when the source resistance is equal to 
the load resistance. 

Other considerations 

In practice, however, it is not as straightforward 
as this because maximum power transfer may not 
be our only concern. Consider the simple audio out-
put stage shown in Fig. 5. The purpose if Ti is to 
match the speaker impedance to the output impe-
dance presented by the transistor. 
From the maximum power transfer theorem, one 

could reasonably assume the the "correct" load re-
sistance would be the output resistance of the tran-
sistor, but this is not so. In this case maximum 
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efficiency ( i.e. power transfer from amplifier to load) 
is not our main concern. 
Of greater importance is the maximum power 

that the stage will deliver without distortion due 
to bottoming (the transistor being turned off by the 
input signal) or saturation. In fact the load resis-
tance into which the stage will deliver the maximum 
power without distortion, known as the optimum 
load, is equal to the supply voltage divided by the 
quiescent collector current and has nothing to do 
with the actual output resistance of the stage. 

pf 

IAN 011.3 
Rs 2Rs 3Rs 

Fig. 4: Sketch graph showing that the power delivered to thé load is at 
a maximum when RL = Rs. 

In a practical case the optimum load will gene-
rally be higher than the output resistance for an 
audio power amplifier, and this is the reason that 
commercial audio power amplifiers, intended to 
drive load impedances of 3, 8 or 16 ohms, often have 
output impedances of a fraction of an ohm. 

¡AM 01(41 

Fig. 5: Simple audio output 
stage. 

OV 

Reactive components 

An input or output impedance will have reactive 
components as well as a resistive one. If pos-
sible, the reactive element of the source impedance 
should be cancelled by those of the load im-
pedance. In other words, a source with an equiva-
lent series capacitance should "see" a load with an 
equivalent series inductance, the reactance being 
equal, but opposite, to that of the source capacitance. 

In this way, the source capacitance and the load 
inductance form a series-tuned circuit which, ideally, 
has zero dynamic impedance (zero resistance). Any 
net reactance in the source-load circuit is undesir-
able since it reduces the maximum power that can 
be delivered to the load by the source. Such "reac-
tance balancing" is only possible at a single fre-
quency and in a system of large relative bandwidth 
(e.g. an audio preamplifier) it is of no use. 

At r.f. however, the relative bandwidth will gene-
rally be much less and it is usually easy to make 
the reactive elements of source and load cancel out 
in the frequency band in use. As an example, one 
of the functions of the aerial tuning unit in a 
transmitting system is to cancel out the reactive 
elements of the aerial impedance. 

Equal load and source resistance 

Now let us consider another situation in which 
it would be better to deviate from the rule of 
making the load resistance equal to the source re-
sistance because maximum power transfer is not 
our only concern. Fig. 6 shows the equivalent cir-
cuit diagram of a typical crystal microphone or 
ceramic pick-up. The output impedance of such a 
device consists of a fairly large resistance (typically 
a few megohms) in series with a small capacitance 
of perhaps two or three hundred picofarads. If the 
capacitive element was absent, the transducer drives 
a pre-amp with an input resistance equal to Rs and 
all would be well. 

¡AM 01/51 

Fig. 6: Equivalent circuit of typical crystal microphone or ceramic 
pick-up. 

However, at the lower audio frequencies, the re-
actance of Cs in a practical transducer becomes large 
enough to be significant in comparison to R. and 
attenuation of the bass frequencies would result if 
the input impedance of the pre-amp were equal to 
R. 

Since an inductance in series with the transducer 
would only cancel the capacitance at a single fre-
quency and would, in any case be ridiculously large, 
the simplest solution to the problem is to make the 
input impedance of the pre-amp very large com-
pared to R. The reactance of C., at bass frequencies 
would then be insignificant compared to the total re-
sistance in circuit and no significant attenuation of 
the bass frequencies would occur. 

High impedance input 

The circuit diagram of a crystal microphone driv-
ing a pre-amp with an ample input resistance of 
10Mi/ is shown in Fig. 7. One could reasonably 
think, from the maximum power transfer theorem, 
that the large ratio between the resistive component 
of the source impedance and the load resistance 
would result in a large loss of available power. 

This is the case, but it may be shown that the 
power gain of a common source f.e.t. stage (and 
that of a common cathode valve stage) is propor-
tional to the value of the resistor (R1 in Fig. 7) 
shunting the input, which is roughly equal to the 

—continued on page 1166 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new components 
throughout. 5 
silicon transistors 
plus 2 power out-
put transistor, in 
push-pull. Full 
wave rectifica-
tion. Out 
approx. 13 watts 

ran... olio.. Frequenc) response 1211e-30KHz 
± 3.1b. Fully integrated pre-amplifier stage with separate 
Volume, Bus boost and Treble cut controls. Suitable for 
8.15 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. gent,/ for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, Input and 
output plugs. Overall sire 3" high x 6" wide x 71" deep. 
AC 200/250V. PRICE 81160. P. & P. 50p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 V. 
11 sing 
heavy duty 
fully isola-
ted mains 
transform - 
er with full 
wave recti-
fication 
giving .4e. 
quote 

with negligible hum. 
%else lo.. up. 2 • F..t1.66 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
ban and treble control, giving bau and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of • sepa-
rate ' Balance* control fitted at the rear of the chassis 
Input sensitivity is approximately 300m/v for fall peak 
Output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in • carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis sire 
11"w x 4.4. Overall height including valves 5". Ready 
built di tested to a high standard. PRICE 85-90. P.& P. 50p. 

POWER SUPPLY UNIT 200/240v. AC. Input. Four 
switched fully smoothed D.C. outputs giving 6v. and 
71v. and 9v. and 12v. at 1 amp on load. 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall sire 8" o 34" x 25. 
Suitable for Transistor Radios. Tape Recorders, Ampli-

ne" etc. et' R-tY PRICE £5• 00 built and tested.  P. & P. 35p. 

BLACK ANODISED 16g. ALUMINIUM HEAT SINES. 
For T03. complete with mica's and bushes. Sire 21" x 
3^ approx. Sep pair. P. di P. 6p. 

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v. 
Secondary combinations 0-5-10-15-20-25-30-35-40-60v. 
half wave at I amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Sire 3in. long r 39m, wide o 31n. deep. 
Price 82-31 P. & P. 40p. 

MAINS TRANSFORMER. For transistor power supplies. 
PG. 200/240v. Sec. 9-0-9 at 500 mA. 11-10. P. a P. 23p. 
Pei. 200/240v. Sec. 12-0-12 at 1 amp. 1111. P. a P. 26p. 
Pet 200/240v. Sec. 10-0-10 at 2 amp. 81-82. P. a P. 35p. 

For personal callers Only 
Limited number of stereo radiogram chassis, covering LW/ 
MW/FM bands. Mono radio and stereo gram. 
Overall size-approx. 169" W, 61^ H, 8^ Depth 
4 watts per channel output. only 816-50. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PEE-AMPLIFIER 

For P.C. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hx-23K Hs. (lain 26dB. Solid encap-
sulation sire Ir ir o r. Brand new complete 
with instructions. Price 21.00. P. a P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 

3 Reference Encyclopedias for Electronic Engineers and 
Designers, covering between them transistor character-
istics. diode and transistor equivalents. Many thousands 
of up to date European types listed. 
Diode Equivalents . 
Transistor Equivalents SOp 
Transistor Characteristics 81-15 
POST FREE 
All three together .........82-60 

NEW ISSUE 
Thyristor, Triac. Diac etc. encyclopedias 95y, Post Free 

8 pole 3 way 2 hank low loss Yaxley type switches II" 
sections. Standard spindle. 2 switches SOp + 10p P. it P. 

RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.S.R. C109/C129 Al7TOCHANCIER UNITS 
with latest stereo/mono compatible cartridge 87-80 - 
50p P. a P. 

SPECIAL BARGAIN OFFER! 
Limited number of BSA C123 Auto Changer De Luxe 
with lightweight tubular arm and stereo cartridge 
Brand new. ONLY 18 00 + P. & P. OOP. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic: coated steel. Resonance tree. Designed to take 
Garrard 1025, 2000, 2023TC, 2300, 3000, 2500, 0100, 
8E25 II and III, SLUR, ATOO etc. or B.S.R. C109, 
C129, All etc. Black leatherette finish. Sire 121' 
141" x 31" high (approx. 79" high. Including rigid 
smoked acrylic cover). 
NOW ONLY 14 95, P. a P. 701, 

LATEST ACOS OP91/1SC mono compatible cartridge with 
tío stylus for LP/EP/78. Universal mounting bracket. 
81 50, P. a P. 159. 
SOKOTO NE ruse COMPATIBLE STEREO CARTRIDGE 
T/0 stylus Diamond Stereo LP and Sapphire 78. 
WILY SE-60 P. a P. 10p. Also available fitted with twin 
Diamond TÍO stylus for Stereo LP. 92-80, P. a P. 15p. 
LATEST ROlfETTE TIO STEREO / COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 11 63 P. a P. 15p. 
LATEST actiœrrs 170 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only SI 50, P. & P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC89, EL84. 
and rectifier. Separate Baas, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Si. 71n. wide x 3in, deep x 61n. high. Ready 
built and tested. PRICE 14-40, P. a P. 501). 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 65-1115. P. a P. eel,. 

SPECIAL OFFER ! 
HI-FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan•Vynair front. Size 16" high x 109" 
wide x 6" deep. Fitted with N.M.I. Ceramic Magnet 
ir x 8" bass unit, two H.F. tweeter units and 
crossover. 31 at 'mum power handling 10 watte. 
Available 3 or 8 or 15 ohms impedance. 

OUR PRICE £9.25 Carr. 75p 

Cabinet Available separately 84-95, Carr. 65P. 
Also available in 8 ohms with EMI 13" x 8" ham 
speaker with parasitic tweeter 17-15, Carr. 73p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound folly 
isolated mains tnwsformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3-5 watts. 
Volume and tone control». Chassis sire only 7M. wide 
x 3in, deep x 61n. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tented with good quality output transformer. 4.1.30 

P. @ P. 40p BARGAIN PRICE £••• 

LOUDSPEAKER BARGAINS 
Si,.3 ohm P. & P. 15p. 7 x 41n. 3 ohm 81-40, P. & r. 
20p. 10 x 6in. 3 or 13 ohm 12 10, P. & P. 30p. KHI. 
8 x Sin. S ohm with high firm magnet 11-70. P. a P. 20p. 
E.M.I. 13f x Etin, with high Bug ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm ts-ae. P. a P. 30P. 
E.M.I. 13 x 81n. 3, 8 or 15 ohm with two inbuilt tweeters 
and crossover network 14-65. P. a P. 30P. 
E.M.I. Ceramic magnet heavy duty tweeter. Approx. 31". 
Available 3 or 8 or 15 ohms, 41-25 + 20p, p. a p. 
BRAND NEW. 121n. 15w. H/D Speakers, 3 or 15 ohms. 
Current production by well-known British maker. Now 
with Influx ceramic ferrobar magnet assembly 67-50. 
Guitar models: 25w. 8740. 35«. 89 35, P. & P. 4$p. 

SPECIAL OFFER! 
LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

8 ohm impedance. £3 70. P. & P. 35p. 

Also & sellable specification AA above but sire 10' • 6" 
82-70 and size 8" round 12 60. P. a P. 359. 

LIMITED NUMBER EMI 21. 8 ohm Tweeters. Mounted 
on Bat bracket sine 21" wide x 71" long. 
Ex equipment but new and tested 709 per pair plus 
15p P. & P.  

12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3,5 or 15 ohm 42 45. P. & P. 36p. 
35 ohm SPEAKERS 3in. only 70p P. & P. 25p. 

"POLY PLANAR" WAFER-TYPE, WIDE RANGE 
ELECTRO-DYNAMIC SPEAKER 
Size 111" x 1499 x Ile deep. Weight 19or. Power 
handling 20W 1,111.11. (40W peak). Impedance 8 ohm only. 
Response 40F12-20kHs. Can be mounted on ceilings, 
walls, doom, under tables. etc., and need with or without 
belle. Send S.A.E. km full details. Only U-55 each. 
P. a P. 34p. 

VYNAIR @ RESIZE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our prim 11.10 yd. length. P. & P. 15p 
per yd. ( min. I yd.). S.A.E. for rumples. 

Open 94.30 Monday to 
Friday. 9-5 Saturday 

Early closing Wed. 
A few minutes from South Wimble-
don Tube Station, 

HARVERSONIC SUPER SOUND 
10 10 STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED PRINTED CIRCUIT 
BOARD WITH COMPONENT IDENTIFICATION 
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION 

A really first-class HI-FI Stereo Amplifier Kit. Uses 14 
transistors Including Silicon Transistor. In the tint five 
stages on each channel resulting in even lower noise, 
level with improved sensitivity. Integrated pre-amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge-Instructions included. 
Output stage for any speakers from 6 to 15 ohm. Compact 
design, all parte supplied including drilled metal work, 
high quality ready drilled printed circuit board, smart 
brushed anodised aluminium front panel with matching 
knobs, wire, solder, nuts, bolta-no extras to buy. 
Simple step by step Instruction» enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.s, per channel into 5 ohms. 
Frequency response ± 3dB 12-30,000 Hz Sensitivity: 
better than 80mV into Imo. Full power bandwidth: 
±3a1B 12-115,000 Hz. Baas boost approx. to ± 12d11. 
Treble cut approx. to - 16dB. Negative feedback 18d11 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Sire 12"w. x 8"d. x 2rh. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT .. 211-55 P. a P. 25p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. 8/1-30 P. & P. 35p 
CABINET .. U-60 P. a P. 35p 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested 823-10. Post Free. 
Note: The More amplifier ix imitable for feeding two mono 
coulees Into impair (e.g, mike, radio. twin record decks, ere.) 
and will IS., provide miring and fading faeilitier for med-
ium powered u.ni Diarotheque use. eme. 

3-VALVE AUDIO 
AMPLIFIER BASO MK II. 
Designed for 111.1,1 reproduc-
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
lough, site 7rw. x 4"d. 
41"h. Incorporates ECC63. 

EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans-
former matched for 3 ohm 

epeniter. Separate ...dilute control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 41 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves. etc.. 
wired and tested for only 15-50. P. a P. 45p. 
ara. "FOUR" AMPLIFIER KIT. Similar in appearance 
to FUSS above but employs entirely different and 
advanced circuitry. Complete net of parts. etc. 14-50. 
P. & P. 45p. 

10/14 WATT HI-FI 
AMPLIFIER KIT 

A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 
EL84s in pusIppull 
Super reproduction 
of both music and 
speech. with negli-
gible hum. Separate 
inputs for mike and 
grain allow record,. 
and announcements 
to follow each other. 
Fully shrouded section wound output transforms, to 
match 3-1511 speaker and 2 independent volume controls. 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84., ECC83, 
EF86 and E7.80 rectifier. Simple instruction booklet 
15p + SAE ( Free with parts)» All parts sold separately. 
ONLY 111-80 P. a P. 60p. Also available ready built and 
tested 812-10 P. a P. 70p. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable 11exiioam ear-
muffs. Wired and fitted with standard stereo fin jack 
plug. Frequency response 30-15,000Hr. Matching 
impedance 8-16 ohms. Easily converted for Mono. 
PRICF: 13-30. P. & P. 25p. 

PRICES INCLUDE VAT 

I PLEASE NOTE: P. & P. CHARGES 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 wimp APPLY TO U.K. ONLY. 

P. & P. ON OVERSEAS ORDERS 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA. 

HARVERSON SURPLUS CO. LTD. (Please write clearly) 

1163 



Get the Heathkit 
Catalogue .. and 
save 
Handcrafted electronics with built-in quality and kit form 

savings. 

Hundreds of models to choose from. 

Heath offer you outstanding specifications and plus values 

that will impress you, your family and friends. Want to know 

more ? Send for your personal introduction to the international 

world of Heathkit electronics ... the Free Heathkit Catalogue. 

Free Please send me the FREE Heathkii Cam. aN 

logue b details of Monthly budget plans 

NAME   

ADDRESS 

HEATH 

hlumberger 

HEATH ( GLOS) LTD. DEPT. PW/4/74 
Bristol Road, 

Gloucester GL2-6EE  f 

TO SPARKYOUR 
the 

MkIE 

Electronic 
, Ignition Kit 

-4Ç-deJ only £11.62 
Or comprises EVERYTHING 

, Case, cables, coil connecters. 
o 

tir Silicon grease - -ssie  
8 pane instruction leaflet. 

Fascinating to build Fantastic improvement to your car's 

performance. Complete Capacitive Discharge ignition system. 

fully proven, components fully guaranteed Printed circuit 

design All metalwork drilled ready Fitted to car in 15 

minutes when built 

• Sustained peak performance. • Up to 20% fuel saying. 

• Instant all-weather starting. Faster acceleration, higher 

top speed. • Suitable for all engines up to 8 cyls. • Longer 

spark plug life. • Longer battery life. • Contact breaker 

burn eliminated. • Purer exhaust gas emission. 

A new development from the manufacturers of Gunton Ignition Prim £1162 inc 
VA 7 and postage. ( 12 volt only Stale Pos or Net earth). Ready bell und also 

available £ 14.85 inc. VAT end postage GUARANTEED 5 YEARS 

ORDER NOW—send P.O./Cheque direct to: 
ELECTRONICS DESIGN ASSOCIATES, Dept. PW4 

82 Bath St., Walsall WS1 3DE. Phone: 33652 

ELECTRONIC & AUDIO BARGAINS 
HILLS HEADPHONE 
JUNCTION BOX 
MODEL JB3 
For connecting head-
phones to amplifiers. 
OUR PRICE E1-37  

AUDIO EXTENSION CABLES 
151t. straight headphone cables £1-10 
20 It. single screened coiled cable Up 
6 metres twin screened coiled cable 

94P 
5 pin-5 pin record lead 
5 pin-4RCA phono plugs 75p 

VYNIAR SPEAKER CLOTH 
Black or Black and Silver. 
Sizes : 18Im o 251n. 84p 

38in. o 25in. El - 10 
38in. o 50In. £2 20 

Send 7p stamp for our samples of 
Vynlar and Audio Components 
Catalogue, 

SOLDERING IRONS 
CCN240 15 Watt El - 99 
X25 25 Watts Et 95 
Replacement Elements CI 10 
Replacement Bits 38p 
ST3 Stand Np 

SWITCHES 
Small Slide Switch 
Large Slide Switch 
SPST Toggle Switch 
DPDT Toggle Switch 
Small (Biased) Push to Test 
Switch 

10p 
10p 
lep 
20p 

10p 

VEROBOARD Plain 
0-1 0.15 0.15 

2-5in. o 3-75In. 21p 17p lip 
2.51n. o 5In. 2Sp 24p 12p 
3-75n. o 3 75in. Up 24p 
3-75In. o 5in. 29p Up 11;1 
Spot Face Cutter 39p 39P 
Pm InsertIon Tool 50p 50p 

HILLS DYNAMIC HEADPHONES 
MODEL HIOIVSM 

with padded headband 
.5 .6 ..) earcups with volume 

Extremely high quality 

controls a mono stereo 
switching. 
OUR PRICE f.4 50 P P 30p 
"NOMMER' INTERCOM 
2 Station Inc. Volume -----:-. 
Control On-Off Switch. ..,\_........„ è 
Batteries L Mit of • . ' - s.,-.2›,..... 
Cable. OUR PRICE E3-70  
CARTRIDGES 
Aeon 
GP91-3SC Mono Crystal 

Compatable 115p 
GP93-1 Stereo Crystal El - 15 
GP96-1 Stereo Ceramic £1-45 
Sonotone 9TAHC Diam. El - 80 
SPEAKERS 
8 o 4 Std. Magnet 80 El - 19 
7 x 4 Std. Magnet 30 £1- lo 
8 x 5 Std. Magnet 80 & 30 E1-28 
ALUMINIUM BOXES 
HI31 sr x 21" x 1. 42p 
HB2 4" n 4" e 1 " 41p 
H83 4' o 2r o I - 41p 
H134 5I" x 4" o 1r 47p 
HB5 41p 
HBO 3" 'i ‘c 21'. : 34p 
HB7 7 o 5 o 2+" 66p 
HBO 8" o r o 3" 84p 
HBO 6" x 4" o 2" 54p 
CASSETTE TAPE RECORDER 
DYNAMIC MICROPHONE with 
Remote Control On-Off Switch, 
OUR PRICE El - 80  

TELEPHONE PICKUP COIL for 
Amplifiers or Tape Recorders. 
OUR PRICE 40p 
VISIT OUR TRADE COUNTER 

ALL CALLERS WELCOME 
MON —SAT. 9 a.m. till 5.30 p.m. 

HILLS COMPONENTS LTD. 
DEPT. fPW3) UNIT NO. 6, 
MELINITE INDUSTRIAL ESTATE, 
BRIXTON ROAD, WATFORD, HERTS. WID2 5SL. Tel. Watford 27711 

ALL PRICES INCLUDE V.A.T. 
Pléase add 10II; for P P. 
Min. Order El 00 

1164 



AUTOMATIC 12V 
CAR BATTERY 
CHARGER 

Richard Collin 

THIS simple automatic battery charger was 
originally designed for use with the very popu-

  lar battery operated fluorescent lamp described 
in the December issue of Practical Wireless. Its 
purpose was to keep the battery in a fully charged 
state, restoring energy used when mains power is 
available. 
The circuit is of course suitable for charging any 

12 volt car battery at a maximum rate of 2.25A. 
When the battery reaches full charge ( 13.5 volts) a 
"crowbar" circuit operates and shuts off the charge 
current. Interruption of the mains supply restores 
the crowbar to its off state. 

Circuit description 
The circuit diagram is shown in Fig. 1. A mains 

isolation transformer with a 30V centre-tapped 
secondary winding feeds a full-wave thyristor circuit 
to provide the charging current. The thyristors are 
triggered by the d.c. potential applied to the gate 
electrodes via diodes DI and D2 and the associated 
smoothing capacitor Cl. 

Resistors R1, R2 and R3 limit the gate current 
together with the indicator lamp LP2. Resistor R1 
and lamp LP2 also limit the current through the 
crowbar thyristor CSR3 when it is 'on'. Resistors 

c. FS1 

LNE 

AC mains 
240V, 50^, 

15V 

R4 and R5 are connected in parallel. They limit the 
charge current to 2 2 5 A to protect the transformer, 
CSR1 and CSR2. Diode D3 is included to stop current 
flowing back from the fully charged battery into the 
crowbar circuit once it has triggered. 
The crowbar trigger potential is set by the 6.8V 

zener diode D4 in the gate circuit of CSR3. By using 
the potentiometer across the circuit output it is 
possible to adjust the voltage of the output to a pre-
determined level at which the crowbar circuit ' fires'. 
The crowbar thyristor 'shorts' the main gates to 
earth and stops them from receiving gate pulses, so 
stopping conduction. 

* components list 

R1 un 5W wirewound resistor 
R2, R3 270Q ¡W 
R4, R5 112 10W wirewound 
R6 1-2W ¡W 
R7 3301-2¡W 

VR1 2.2k potentiometer (miniature preset) 

Cl 640/IF 25V 

LP1 Mains neon indicator 
LP2 6.3V 0.2A lamp 

Si Single pole, single throw toggle 
FS1 3A fuse 
T1 Mains transformer, secondary 30V centre 

tapped, 3A 
CSR1 2N3228 TO-66 or any 50V 5A thyristor, and 

mounting hardware 
CSR2 2N3228 TO-66 or any 50V 5A thyristor, and 

mounting hardware 
CSR3 TIC44 
D1 1 N4001 
D2 1 N4001 
D3 1N1612R or any 50V 5A stud type (stud is 

anode) and mounting hardware 
04 6.8V 1 watt zener diode 

Lamp holder (m.e.s.), connecting wire, mains lead, 
fuseholder, nuts, bolts, etc. Heatsinks (see Fig. 3.) 

15V 

ov 

a 
CSR1 V 

(see text) r\g_mi. 
R2 LP2 — 1N4001 

V D1 

27011 R1 

681-1 

1- * 
R3 

RA 
in in 

p 

CSR2 
a (see text) 

£02 

K062  

03 
1N1612R 

12V 

VR1 
22k 

Battery being charged 

R6 04 

1.2k ( see text) 

R7 
33011 

CSR3 
k TIC44 

1N4001 

C1r-1 

640pF 

Fig. 1: Schematic circuit of the automatic 
battery charger. 
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4 11 

Heat sink '' 
a 

CSR1 CSR2 
a 

AC 
• (15V) 

CT 
•(0V) 

-ve 
out 

4-I R7 1-• 

R4 1—* 

R5  

LP2 

AC 
• 

(15V) 

1-ve out 

Heat sink 'B' 

Stud insulated 
from heat sink 

03 

CCl-756-2 

Fig. 2: Printed circuit board and component layout. 

6" 

The circuit board layout is shown in Fig. 2. All 
components should be mounted onto the board and 
soldered up. Ensure that electrolytic Cl is connected 
correctly and check also the polarity of the thyristor 
and diode connections. The main thyristors, CSR1 and 
CSR2 and diode D3 must be mounted with insulators 
on their respective heatsinks. A smear of silicon 
grease should be applied to each side of the mica 
washers to ensure good thermal contact. Resistors R4 
and R5 should be spaced clear of the board as they 
will run quite warm. 

32  8 

3 if 

I* 
7 

Fig. 3: Heat sink details, in 16 s.w.g. aluminium. 

When the board is complete and all wires to the 
transformer are connected make a final wiring check. 
Then set VR1 fully anticlockwise, and switch on the 
mains. Measure the voltage across Cl; it should be 
approximately 20V. 
Then connect a fully charged 12V battery ( about 

13.4V off load) across the output terminals. Advance 
VR1 slowly until the crowbar circuit just operates 
(lamp LP2 comes 'on'). The voltage measured be-
tween earth and R4, R5 and D3 junction should then 
be about 14V. Do not move the setting of VR1 again 
—sealing with a dab of glue is a good safeguard. 
Switch off the unit and disconnect the battery. 
Connect a discharged battery to the unit and 

switch on. If an ammeter is available check the 
charge rate—about 2-25A. Alternatively measure the 
voltage across R4, R5; this should be about 1.1V. 
The crowbar circuit should not operate until the 
battery is fully charged and reaches 13-4V. Once 
operated the crowbar cannot be reset unless the 
mains supply is interrupted. 
During power cuts this will be "automatically' 
accomplished. • 

IMPEDANCE MATCHING—continued from page 1162 

input impedance of the stage. Thus, a high input 
impedance makes for higher power gain and, hence, 
greater output power from the stage as well as 
improving the bass response, as it does in this 
particular application. 

[04 011.6j 

001F 

Crystal RI 
microphone 10M 

+Vs 

Output 

OV 

Fig. 7: A crystal microphone driving an audio preamp with a high 
input Impedance. 

Power fall-off 

There are many such situations in which maxi-
mum transfer of power from source to load is not 
our only concern and load resistance should not be 
made equal to source output resistance. But the 
basic principles should be borne in mind. The maxi-
mum possible power will be delivered to the load 
when the input resistance of the load is equal to the 
output resistance of the source and any reactive 
components in the source impedance should be can-
celled out by equal but opposite reactive elements 
in the load impedance. 

In many practical cases exact equality of source 
and load resistances is not easy to achieve. It may 
be seen from Fig. 1 that the power transfer falls 
off more rapidly with decreasing load resistance than 
it does with increasing load resistance. Therefore, 
if it is necessary for a mismatch to occur, it is 
clearly much better to make the load resistance 
greater than the source resistance. • 
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IN NEXT MONTH'S islitAL 
PRACTICAL 

WIRELESS 
‘MINI-POP'RADIO 

.7....11111115 - r--. 

This is the miniature radio you can hold in one 
fist. Brings in the popular radio stations on the 
medium waves. Construction details provided— 
it's easy to make! 

OSCILLOSCOPE TRACE DOUBLER 

0(1 

• 
e 

In conjunction with our current series, aimed to 
help you get the best out of oscilloscopes, this 
simple i.c. add-on unit can convert a single 
beam oscilloscope to double-beam. With twin 
units, a double-beam oscilloscope can be con-
verted to show four waveforms simultaneously. 

CAR CASSETTE AUDIO BOOSTER 

All ready for the new fair-weather motoring 
season or that long trip on holiday. Relax with 
music in your ears—don't let the car noise 
drown your enjoyment. Useful for car radios, 
too! 

The reception of stations far away is a fascinating hobby. When it can be done 
on a domestic receiver it becomes even more exciting. Read how radio signals 
are propagated over thousands of miles, how to choose a short wave receiver, 
how to select a suitable aerial and how to get FM stereo and TV pictures from 
the Continent. 

PULL-OUT FEATURE 
-nr 

ORDER YOUR COPY NOW! 

MAY ISSUE ON SALE APRIL 5th 

PRACTICAL WIRELESS-THE MAGAZINE WITH THE 
BEST CONSTRUCTIONAL ARTICLES EACH MONTH 

The above details are subject to the current national industrial situation at the time of going to press. 1167 



"E 'RINE 
+On IF 
Board 

Al 

8 
c>i 
o 
o 

Telescopic 
Aerial 

A2.1,.. Cl 
27pF 

GreenC2. 

"1-6. • 
100pF 

o 
c, 

ez>,. 
LI 

p(c.1 

VC3 
50p FT VCI 

Eath 208pF 

Fig. 2. The output from the mixer 
stage feeds into the first IF trans-
former IFT1 and amplified by 
Tr3 and Tr4. The capacitors 
across the windings are part of 

the IFT assemblies. 

1 

R14 
1-5K 

RI3 
2.2Mn 

I.  
0.1j.F 

BC109 

,77 

RI5 
10K 

White 

C8 
100pF 

P•n 1 
IFTI 

Yellow 

1 J-C3 
2R2.2K 

Iooti cs-

479 

Tr. I Drain 
Yellow 

3 

1 6 

C6 , see text 
50pF, 

R8 
47K 

- CIO 
6,.F 

/737  

AC127 

R20 
mn  
R21 I C19 
2.2o 220F 

AC128 

C20 
100 

Fig. 1. First part of the circuit of 
the Slimllne receiver. This con-
tains the mixer stage Tri and the 
oscillator Tr2. Padders C5 and 
C6 are automatically connected 
into circuit when the appropriate 

coil L2 is inserted. ' 

9V 

RIO 
390o 

IFT 3 
3 

RI1 
27K 

R12 
1.5K 

DI 
AA119 

f -VR1 
10K 

Fig. 3. The audio signal from the 
detector diode DI in Fig. 2 is fed 
via the volume control to Tr5 and 
further amplified by Tr6, 7 and 8 

and thence to the speaker. 

  - 
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Portable Receiv 
T

HIS portable receiver is in a 7X 5in. case only 
lin, deep, though to these dimensions must be 
added those of the Trimmer, Fine Tuning and 

Volume/On-Off controls at one end, and th'e Band-
setting dial on the front. These do not however 
increase the size very much. The receiver may be 
operated with its own telescopic rod aerial, with an 
improved aerial such as a few yards of thin insulated 
flexible wire or with a conventional aerial. 
The coverage of the five bands is approximately as 

follows:— 
Band 1 160-350kHz 

„ 2 580-1500kHz 
1 • 75-4. OMHz 

„ 4 5.9-11.5MHz 
„ 5 13-27MHz 

PI 3 

The receiver thus has a wide general utility, tuning 
medium and long waves, if required, in addition 
to the most popular short wave bands. 
Eight transistors and one diode are employed and 

the receiver is wired and assembled in separate 
units. A dual-gate 3N141 mixer is used with an 
MPF102 FET oscillator, followed by two BFY195's 
and AA119 diode for IF amplification, demodulation 
and AGC. The audio section has a BC109 pre-
amplifier and BC107 driving an AC127 and AC128 
complementary output stage, which provides adequate 
power for the internal speaker. 

CIRCUIT DETAILS 
The telescopic aerial, or a short wire aerial, is 

connected to socket A2 Fig. 1, but longer indoor or 
outdoor aerials are plugged into socket Al, using 

E G RAYER 

the primary coupling winding of the aerial coil Li. 
This circuit is tuned by VC1 and the panel trimmer 
VC3 is provided so that this can be peaked for 
maximum efficiency with any aerial. Signals are 
taken to gate 1 of Tri and gate 2 is coupled by C7 
to the oscillator Tr2. The oscillator coil L2 is tuned 
by the second section of the ganged capacitor 
VC1/VC2. VC4 is a bandspread tuning control to 
allow easy tuning on the short wave bands. 
Li and L2 are plug-in coils so there is no need 

to obtain coils for those bands which are not 
required. Band 1 is for long wave coverage and may 
not be wanted in some areas. The extreme high' 
frequency end of this band is not used (above about 
350kHz) as instability arises when this stage is tuned 
near the intermediate frequency, as would be 
expected. 
Band 2 is for medium wave coverage while Band 

3 includes shipping and other transmissions, as well 
as the 160m and 80m amateur bands. Most general 
short wave broadcasts come in Band 4 and also 
Band 5. 

Capacitors C5 and C6 in Fig. 1 are padders and the 
correct value is brought into circuit for each coil 
when it is inserted, by wiring to the appropriate 
socket pins. TC1 is an integral trimmer on VC2. 
If VC1/2 is a type without trimmers a separate 
30pF or similar small pre-set must be connected 
here. 

Fig. 2 is the circuit of the IF amplifier. IFT1 and 
IFT2 are double tuned and IFT3 single tuned and 
these, with the two BFY195's, result in good 
selectivity and gain. The demodulator diode D1 
provides audio signals for the volume control VR1, 
and automatic gain control bias for the first IF stage. 
Current for the IF stages is taken from the 9V 
supply, through R12, the mixer drain circuit being 
supplied through the primary of IFT1. The on-off 
switch Si is incorporated with the volume control 
VR1. 
The circuit of the audio stages is shown in Fig. 3. 

Tr5 is a low level high gain amplifier with output 
to the driver Tr6 which drives the NPN/PNP pair 
Tr7 and Tr8, R17 providing stabilisation of the DC 
operating conditions. The circuit is intended for an 
18 ohm speaker but it will be found that good results 
are obtained with a 25 ohm or 35 ohm unit. 

CONSTRUCTION 
Both sides of the mixer/oscillator board are shown 

in Fig. 4. Plain perforated Veroboard is most suitable, 
with 0 • 15in matrix. The resistors and capacitors are 
inserted as shown and the board turned over and 
leads soldered underneath. In most places the wire 
ends of the components are long enough to 'reach 
other points. Soldered joints should be small and 
leads kept near the board, with sleeving on leads 
which may touch each other. The tag MC is later 
secured with a 6BA or 8BA bolt, to hold the board 
clear of the panel and to form a negative or earth 
return. 
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Pin6 L1 Green 

o o o 

o o o o 

Ri 
LJ 

Yellow 
e, o o 

Pint 
IFT1 

o 

o •—I R2 1—• .--I R3 e—. o 

.—I C9 I—s o 00000 

.—{ R6 1—• n .  C8  -. o 
Black 

e—{ R5 I—• eii ii. o o o 
....yWhite 

Pin8 L2 Pins1,7L2 

ocloo 

o 

oo o o j o 

o 

o 

o 

g s d 
Tr2 

Fig. 4. Layout of the nuxerloscillator board. Veroboard pins can be 
used where necessary, if component leads are too short. 

Important. An insulated gate transistor of the 
3N141 type has an extremely high gate internal 
resistance and it can be destroyed by the static 
charge of metal or plastic tools, or by touching its 
leads with the fingers. Despite this, there is virtually 
no danger to the transistor if it is installed correctly 
and once RI,. R2 and R3 are connected to it, these 
protect the gate circuits from static charges. 
Leave Tri until other wiring on this board is 

finished. Tri, as supplied, should have a thin spring 
or loop which short circuits its four leads, to protect 
it. This is not removed until the transistor is soldered 
in place. If it has to be unsoldered for any reason, a 
length of thin, clean wire should be wound round 
the four leads, under the transistor, before this is 
done. Spread the leads with a matchstick so that 
they come through the holes shown in Fig. 4, bend 
over the wires from R1. R2 and R3, and solder them 
to the transistor leads. 

It is convenient to use colour coded leads for the 
external connections. These may be green from C2 
for VC1 and pin 6 of Li, yellow for the drain circuit, 
white from Tr2 drain to pin 8 of L2 and black for 
VC2 and pins 1 and 7 of the holder for L2. 
The IF board is shown in Fig. 5. Holes for the IFT 

pins and screening can tags should be drilled first. 
The pins are identified by their spacing, and should 
be arranged as in Fig. 5. A very small round file may 

be useful in adjusting the positions of holes, if 
drilling is not quite correct, so that the IFTs fit 
without strain on their pins. Holes should also be 
drilled so that the cores can be reached. Two small 
tags are secured with the bolts MC, which also fix 
two angle brackets in place. These brackets allow 
the board to be fixed to the receiver panel. 

. Note the polarity of C10, C12 and Dl. Proceed with 
the wiring as for the mixer-oscillator board, with 
insulated sleeving where required. The wire ends 
of R12 and C14 can be left projecting, so that other 
connections. can be soldered on later. 
The AF amplifier board is built in a similar 

manner, components being positioned as in Fig. 6. 
As it is rather difficult to see the transistor lead 
positions when these are in place, short pieces of 
coloured sleeving may be put on these wires first. 
to identify them—green for emitter, blue for base 
and orange for collector. 

Capacitors C16 and C20 are arranged vertically. 
Bolts secure the tags MC and small brackets, as 
with the IF board. If necessary, these brackets can 
be cut from a small spare section of flanged universal 

* components list 

Resistors 

R1 100kû 
R2 2.2k.0 
R3 100k1) 
R4 5.61d2 
R5 1MD 

R8 471d2 
R9 3301d1 
R10 39011 
R11 271d2 
R12 1.51(D 

R6 2.7140 R13 MAID 
R7 120k0. R14 1.5141) 
All resistors 5% watt 
VR1 10k0 log, pot. with switch Si 

R15 10kil 
R16 2201d2 
R17 270kD 
R18 680D 
R19 4711 
R20 2211 
R21 2-20 

Capacitors 

Cl, 27pF C8 100pF C15 0-114F 
C2 100pF C9 0.01/4F C16 100/4F 10V 
C3 0.01/4F C10 6/4F 4V C17 0.1/4F 
C4 0-047pF C11 0-01/4F C18 0.00'2/4F 
C5 470pF C12 200/4F 10V C19 220/4F 6.4V 
C6 150pF C13 0.1/4F C20 100/4F 10V 
C7 5pF C14 0.01pF 

VC112 
VC3 
VC4 
TC1 

208-176pF gang (Jackson 00) 
50pF (Jackson C804) 
4.5pF (Jackson C804) 
30pF trimmer, see text 

Semiconductors 

Tri 3N141 Tr4 BFY195 
Tr2 MPF102 Tr5 BC109 
Tr3 BFY195 Tr6 BC107 

Tri AC127 
Tr8 AC128 
01 AA119 

Inductors 

IFT112 IF Transformer (Denco IFT18/465) 
IFT3 IF Transformer (Denco IFT14) 
L1/2 Plug-in coils, 9 pin miniature valve type 

for ranges required (Denco—'Blue' for 
aerial coils and ' Red' for oscillator coils) 

Miscellaneous 

Speaker, about nin dia., 18 to 35 ohms. Telescopic 
aerial. Small sockets (2). B9A valveholders, plain (2). 
Perforated veroboard 0-15in matrix, 1¡ x lin, 3I x ¡in 
and n x ¡in. Knobs (4). Perspex for dial. 
Casework Plates 7 x 5in (2) (CU168) 

Flanged members / x lin (2) (CU54A) 
Flanged members 5 x lin (2) (CU52A) 
All from Home Radio. 
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R8 
Drain 
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o 

o 

o 

0 0 0 

IF T 1 

0 0 0 0 

Tr3-4 

b c 

BC107/9 

Fig. 6. This board com-
prises the audio stages. 
Observe correct polarity of 
electrolytic capacitors C16 
and C19. Leads to Tr7 and 
Tr8 may be kept shorter 
than indicated above. 

AC127/18 

Fig. 5. Constructional de-
tails and layout of the two.. 
stage IF amplifier strip and 
detector. Note holes in 
board below IFT's to permit 
lower core adjustments. 

e 

Speaker 

chassis, as used later for the coil holders. Both 
brackets and insulated board are drilled for 8BA 
bolts. 
A piece of metal with a flange, for mounting the 

coil holders, is cut 234 x lin so that the holders can 
be fitted as in Fig. 7. A small section is cut away near 
L2 as shown, to allow the speaker to fit. 
The flange is bolted lin, from the edge of the 

panel, as in Fig. 8. There is little free space so 
items should be positioned carefully. The flange 
is held with 6BA countersunk bolts and nuts. The 
ganged capacitor is held with three 4BA bolts, which 
must be cut or filed short so that they do not project 
beyond the thickness of the capacitor's front plate. 
Wiring can then be completed as in the diagrams. 

The IF, AF and mixer-oscillator boards are held 

with 8BA countersunk bolts. The one 5 x lin flanged 
runner is fixed with bolts or self-tapping screws so 
that VC3, VC4 and VR1 can be mounted, but the 
other flanged members are left off until later. Leads 
between units are run against the metal. The 
speaker is cemented over a 134in diameter hole and 
the leads soldered to it. Other connections will be 
seen in Figs. 7 and 8. 
The battery is mounted by a bracket, to which a 

negative snap connector is bolted. This both holds 
the battery and provides the negative connection. 
Two small sockets provide Al and Earth connections. 
When all wiring is finished, except for the telescopic 
aerial, the receiver can be aligned. Do not forget to 
remove the shorting collar or wire from the mixer 
transistor. 
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IF ALIGNMENT 

As the IFT's are supplied pre-aligned, the cores 
should not be touched until reasonable results are 
being obtained. A properly fitting tool must be used, 
such as that available from the IFT maker, as a 
wedge-shaped blade may easily break the cores so 
that they cannot be rotated. Where a signal 

Removal of edge panel permits easy coil changing or replacement of 
battery. 

Inside the Slim/Inc receiver. Main components may be identified 
from Fig. 8. 

generator is available, place the output lead of this 
near the yellow lead ( mixer drain) and adjust the 
cores for best output. 

If no generator is available turn the audio gain 
control to near maximum and tune in a weak but 
stable signal, such as that obtained from a local 
BBC transmitter, with no aerial at all in use. With 
this tuned in correctly, adjust the five cores slightly, 
as may prove to be necessary, for best volume. An 
alternative is to connect a high resistance test meter 
across VR1 (positive to chassis) and use a somewhat 
stronger signal, so that cores can be peaked for the 
best reading. When these cores have been adjusted, 
they should be left alone since their settings are 
not changed when dealing with the mixer and 
oscillator circuits. 

MIXER/OSCILLATOR ALIGNMENT 
If VC1/2 has trimmers, open fully the trimmer 

on VC1 and screw down the trimmer on VC2 and 
set VC3 and VC4 about half open. Each range is 
dealt with separately. Suppose that Range 3 is 
aligned first. Adjust the core of L2 (Red coil) so 
that band coverage is approximately correct. Then 
tune in a signal around 3-5 to 4-0MHz and adjust 
VC3 for best volume. Leave VC3 at this setting and 
tune to a signal around 1-9MHz. The core of Li 
is then adjusted for best results, after which there 
is little need for much adjustment of VC3, 
throughout the band. When VC3 is peaked for best 
results, it should be neither fully closed nor fully 
open. 
The other ranges are dealt with in the same 

manner. The cores of L2 are adjusted in that 
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Fig. 8 Location of the three boards and major components. The battery is held in position by the bracket holding the negative clip. 

direction which takes them away from the smaller 
winding for Ranges 1 and 3, otherwise continuous 
oscillation may prove troublesome at the high 
frequency end of these bands. This arises from the 
degree of coupling between L2 and its feedback 
winding. Should excess oscillation or "squegging" of 
the oscillator be troublesome, R4 could be increased 
in value. On the other hand, if Tr2 has somewhat 
reduced gain the value of R4 could be reduced. 
However, with the value shown, several MPF102 
transistors proved satisfactory, so this should not 
be necessary. 

Al 

VC 3 

Fig. 7. Arrangement of coil holders on bracket 
and wiring to remainder of circuit. 

FINISHING OFF - 

The aerial is fixed to a small right angle bracket 
which is pivoted on a 6BA bolt passing through the 
side of the case. The hole is drilled to take an 
insulated bush and an insulated washer rests 
between the bracket and case. A spring washer 
is placed under the screw head and the nuts locked 
together so that the aerial can be extended vertically 
with the case flat or standing upright. A flexible 
lead runs from the aerial to Cl. 
The dial is marked on card and is about 234in. in 

diameter. The control knob is a shallow type to 
which is attached a 234in. diameter disc of ' in. 
thick Perspex. This can be fixed with adhesive or 
self-tapping screws. A line is marked across the 
Perspex. A disc can be easily cut with an adjustable 
tank or washer cutter, but if this is not available a 
pointer knob could be substituted for the disc. 
The case is completed by screwing on one 7 x lin 

member and the remaining 5 x lin member. The 
5X lin members, fit inside the 7X lin members so 
that the top 7x lin flanged member can be taken 
off to change the battery or coils. The back, a 7 X 5in 
flat plate, is permanently attached with self-tapping 
screws, but only one screw is run into the top 
member flanges. • 
There is some opportunity for individual choice in 

the way in which the case is finished. If left bare 
or painted, gauze or perforated metal should be 
fitted over the speaker aperture inside. The case 
shown was covered at the front with fabric and 
self-adhesive material as used for shelves, boxes, 
etc. • 
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PART 2 RICHARD COLLIN 
POWER AMPLIFIER ASSEMBLY 
The first stage in assembly is to mount all com-

ponents except the plastic power transistors onto 
the board, ensuring correct polarity of electrolytic 
capacitors. Solder each joint carefully—do not ovei 
heat the components, but make sure joints are 
properly made. Check that all parts are in the correct 
position and then cut off all excess lead wires. Note 
that R13 and C9 are mounted on the speaker sockets 
not on the printed board. 
Next fit the output and driver transistors onto 

their respective heat sinks ensuring that the mica 
washers and nylon bushes are correctly located 
Check that each device is isolated from the heatsink 
after assembly. Then form the leads for insertion 
into the printed board. Do not bend the leads less 
than lain from the transistor body. Do support th( 
leads near the body with long-nose pliers whilst 
forming. Do not radius the bends tighter than 'min. 

Mount the strip of four output devices onto the 
circuit board and solder up the connections. Then 
mount the two driver transistors in a similar fashion. 
Once soldered ensure that the power transistors are 
not bent back and forth on their leads—plastic 
packaged devices can be easily damaged by stressing 
the lead outs. Once complete the power board should 
be put away safely until needed later on. 

TUNER AND IF CIRCUIT (UNIT 3) 
The AM section utilises the Ferranti ZN414 

integrated circuit IC1 and a single transistor amplifier 
Tri. A small ferrite rod aerial forms part of a double-
tuned aerial circuit which is used to eliminate swamp-
ing effects of strong local transmissions by improving 
the selectivity. The circuit and printed board illu-
strated are for the single-station version. Further 
channels may be added by inserting a suitable two-
pole rotary switch at the points marked "X" and "Y" 
in Fig. 10 to select additional pairs of trimmer 
capacitors for each station required. 
The ferrite aerial may be insufficient in some 

areas of poor signal strength. The AM aerial socket, 
which is loosely coupled to the ferrite rod by two 
turns of insulated wire, allows adequate reception 
under such conditions by connection of an external 
aerial. 

In the FM section, a Mullard varicap tuned module 
type LP1186 feeds an RCA IF amplifier integrated 
circuit IC2 through a ceramic filter tuned to 10.7 
MHz. This integrated circuit requires only one IF coil 
to provide the audio output for the decoder and also 
an AFC control voltage. 

The prototype Tuner and IF board shown 
• here has some variations in layout from 

the final version given in Fig. 12 

1174 continued on page 1176 



Trannies 
All orders to be sent to our new 

retail shop at:-

4 Bush House, Bush Fair, 
HARLOW, ESSEX. 

Telephone: 37739 — P. A P. 10p. 

All Prices 
FULLY 

INCLUSIVE 
of VAT 

Catalogue 10p. 

74 Series TTL 
(National Semiconductors and I.T.T.) 
LOW PRICES, HIGH QUALITY 
• 100 plus less 10% on No's 1+ '25+ No's I r 25 + 
the 25+ column 7447 £1.48 21-87 74123 2385 23 28 
No's 1+ 25 + 7448 £1 98 111-81 74141 21-10 999 
7400 209 189 7450 20p lep 74145 2166 21 48 
7401 203 189 7451 209 19p 74150 23.30 2275 
7402 209 189 7453 20p 199 74151 21-21 21 15 
7403 20v 18p 7454 209 189 74153 2102 21 16 
7404 lip lap 7460 209 189 74154 12 20 21 87 
7405 219 199 7470 Up 279 74155 21 65 El 21 
7406 54p 49p 7472 33p 309 74150 21 45 £1 21 
7407 549 48p 7473 46p 42p 74157 £1 54 21 43 
7408 203 203 7474 44p 403 74160 12 18 2,2 05 
7409 299 249 7475 63p b7p 74161 £2 18 £2 05 
7410 209 18p 7476 659 519 74162 £4 84 £4 54 
7411 23p 219 7480 01-10 99p 74163 24 84 24 54 
7412 40P Up 7481 21-37 £1 26 74164 £2 73 £2 63 
7413 31p 29p 7482 21.10 99p 74165 12-73 22 63 
7416 499 47p 7483 21 32 £1 29 74166 24 28 al 94 
7417 579 Up 7434 2182 21-21 74174 22 78 £2 66 
7420 201, 189 7485 22-75 12-64 74175 21-94 2181 
7422 sop 58p 7486 «p 419 74176 21.99 21 87 
7423 400 503 7409 24-95 24.29 74177 i2-75 22.64 
742.", 609 539 7490 529 71p 74180 1.2 75 £2 64 
7426 UP 319 7492 84p Up 74181 £6 49 iti 05 
7427 55p 51p 7493 82p 669 74182 £2 16 £2 02 
7429 859 79p 7494 21-04 989 74184 12.69 22 42 
7430 20p 18p 7495 21-14 11-08 74190 £3 08 22 69 
7432 42p 339 7496 21-25 21-15 74191 £2 30 22 24 
7433 97p 91p 74100 12 75 2208 74192 £2 53 22 30 
7437 77p 74p 74104 21-18 21.14 74193 22.53 22 30 
7438 779 74p 74105 21-18 21-14 74194 23-27 £3 15 
7440 20p 18p 74107 489 469 74195 22-42 £2 30 
7441 81p 78p 74110 679 65p 74196 £2 IR £2 06 
7442 SID 78p 74111 21-52 21-40 74197 12 18 22 06 
7443 21-40 21-32 74118 21-10 809 74198 26-65 U 05 
7444 £1 57 21-52 74119 2144 21-54 74199 18-65 le 05 
7445 22- 31 12-18 74121 47p 429 74200 £26 40 121.12 
', 416 22 31 £2 18 74129 £1 70 £1 59 

Linear Integrated Circuits 
301 I.11, 50p 793v 1,11, 999 
301 TO99 55p 7230 T099 959 
301 8 PIN D1L 469 741e 8 PIN OIL 38p 
30IA OIL 699 741e 14 PIN DIL 39P 
3014 T099 699 741e TOSS 419 
3014 8 PIN OIL 609 747e OIL 46p 
307 OIL 899 748c OIL 39p 
307 TO99 69p 748c TO99 41p 
307 8 PIN 1)1L 86p 
308 TO99 6 45P 
3084 TO99 6 40P THE FERRANTI 
709c Dll. 303 RADIO IC 
709e TOSS alp 25414 21 32 

Electrolytic 
Capacitors 
4 VOLT 
47µF (49p 
100µF 69p 
220µF lip 
330µF (14p 
1000µF lap 
4700/ F Salp 

6.3 VOLT 
33µF 640 
68µr 610 
150µF ltép 
470µr lip 
6800F 139 
1600µF 189 
2200µF 189 
3300µF 26P 

10 VOLT 
22µF 61p 
47µF 619 
100µF 61p 
220µF 89 
330µF 10p 
470µF 10p 
1000µF lip 
1500µF 203 
2200µF 24p 

16 VOLT 
15µF lip 
33µF lip 
150µF eip 
15054F 89 
220µF gp 
680µF 17p 
1000µF 17p 
1500µF 250 
2000µF 43p 

25 VOLT 
10µF lip 
22µF liip 
47µF flip 
100µF 8v 
150pF 8v 
22054F 10p 
47054F 18p 
680541, 20p 
1000µF 221( 
2200p F 39P 
5000µF 689 
40 VOLT 

61p 
15µF 619 
33µF 61p 

40 VOLT 
47µF 61p 
100µF 
68µ1, 
220µF 
470µF 
6800, 
1000µF 
2200µ1, 

9p 
10p 
lip 
lap 
25P 
Stlp 
44p 

63 VOLT 
11.41, 610 
2.2µF 614( 
17µF Oip 
6-8µF 611) 
10µF Sir 
22µF 61P 
68µF 10p 
100µ1, lip 
150µF lap 
220µF 19p 
330/41, 22P 
4700, 26P 
1000µF 44v 

VOLUME CONTROLS 
Potentiometers 
Carbon track 500 (-/ to 2.251 
Log or Linear. 
Single lap. Dual gang ( stereo) 44p. 
Single type with D.P. switch 139 
extra. 

CARBON SKELETON 
PRESETS 
Small high quality type (linear 
only). All valves 100.5 me g ohms. 
- I watt bp each 
- watt 60P each 

THYRISTORS 
P.I.V. 50 100 
I Amp /Sp 35p 
3 Amps 44p 60p 

P.I.V. 300 
1 Amp 440 
3 Amps 

200 
41p 
603 

400 
53v 
600 

SLIDE SWITCH 
MIST llp each. D.P.1).T. 13p each. 

MINIATURE NEON 
LAMPS 
9.40V or 110V 1-4 Sp. 5 plus 41p 
each. 

Mullard Polyester Capacitors 
C280 SERIES 
250V P.C. mounting: 0.01µF. 0-015, 0-022 Sip. 0-033, 0-047, 0-068 4p. 0-1 40p-
0-15, 0-22 btp. 0-33 7p. 0-47 91p. 0-68 12p. Iftlf 14p. 1.11‘1, 22p. 22µF r7p. 
C296 SERIES 
400V: 0-001µF, 0 0015, 0 0022, 0-0033, 0-0047 3p. 0 0068. 0-01, 4015, 0-022,0-033 3;p. 
0-047, 0-068, 0-1 41p. 0-15 61p. 0-22 Sip. 0-33 12p. 0-47 141P. 
160V: 0-01µF, 4015, 0-022, 0-033. 0.047, 4068 31p. 0.1 4p. 0-15 4p. 0-1 41p. 
414 0-22 Sip. 0-33 7p. 0-47 91p. 0-68 12p. IMF 140p. 1-5µF Up. 2.2µF 24p 

AMTRON KITS 
We have been appointed stockist of 
Amtron high quality construction kits. 

(20P PIP on all kite) 

UK65 Transistor tester.   12.60 
UK120 Hi.Fi Amplifier 12w   25 20 
UK1I0 Stereo Amp 5 +   211-07 
IJK115 Hi•Fi Amp 8w   14 al 
1/10220 Signal Injector   22-57 
1.; K300 Four Channel Radio Control 

transmitter   26-55 
VK310 Radio Control Receiver . 28 
UK326 'OXC2' Channel Splitting 

Unit. 1000 2 2000 Hs  £7 85 
UK330 '0X02' Channel Splitting 

Unit. 1500 a 2500 Ha   17-88 
UK415 Resiator Box   28-69 
UK425 Capacitor Box   28 39 
UK515 11W Radio Receiver   27-86 
UK790 Capacitive Burglar Alarm 27-57 

Many other kits avallable. Send for the 
free Amtron Catalogue. 

* These Hit Priam include VAT * 

OUR NEW 

RETAIL 

SHOP IS NOW 

OPEN 
Monday to Saturday 9-5-30 

Friday late opening 6 o'clock 

VEROBOARD 
01 

25 x 31 249 
20 0 5 270 
3k o 31 27p 
30 o 6 alp 
17 x 21 82p 
17 x 3f 11.10 
17 x S ( Plain) 
Pin Insertion too 579 
Spot lace cutter 46p 
Pk 36 Pins 20p 

0 15 
19p 
29p 
23p 
31p 
83p 
87p 
90p 
57p 
48p 
20p 

Resistors 
watt 5% carbon 

O watt 5% carbon   
1 watt 10% carbon   
range 10 ohms to 4-7 megoluna 
watt m/o 2 %  

range 10 ohms to 1 megohms. 

1p 
lo 

SOP 

4p 

MINITRON DIGITAL 
INDICATOR TYPE 30I5F 

Read 0.9 and decimal.. ONLY 11.65 

PE RONDO 

HIT AVAILABLE 

SAE for List 

£1 BARGAIN 
PACKS 

£1 10 Silicon NPN Power transistors 
1283055) tested/unmarked. 

£1 30 Plastic FET'e unmarked/untested, 
similar to 283819. 

11 20 TOS Transistors NPN 2 to 5 amp 
untemed/unmarked. 

11 20 TO18 translator. PNP like BCI78, 
130179 etc. untested/unmarked. 

£1 30 Plastic 253055 unmarked/untested 
TO220 case. 

£1 10 General Purpose, fully tested 
PET'. 
500 carbon resistors 2, 0, 1, 2 watt. 
100 Electrolytic condenser.. 
250 Ceramic Polystyrene, Silver 
Mica etc, Condensers. 

21 250 Polyester, Polycarbonate, Paper, 
etc. condenser.. 

£1 25 Potentiometers assorted. 
21 250 High Stab 1%, 2%, 5% realstors. 
fi Ilb Aasorted nuts, bolts, washers, 

spacers, etc. 
21 25 Assorted Switches, rotary, lever, 

micro, toggle, etc. 
II 50 Preset Potentiometers 

£1 

* any 5 packs £4 * 
1, enrh Pack. 

Transformers 
Primary 200-220-240 volt. 
MT1 Il 12 volt -5 amps 
MT111/11 24 volt .25 amp 
31T71 12 volt 2 amp 
51T71/11 24 volt 1 amp 
31T18 12 volt 4 amp 
5IT18/B 24 volt 2 amp 

2111 
2185 
11-76 
21 .76 
12 47 
2.247 

P/P 
16p 
20p 
22p 
22p 
36p 
36p 

80 volt transformer. 
Prim 200-220-240v. Secondary voltage. 
12 15,90, 94, 30v or 12-0-12v or 15-0-15v. 
MTI12 -5 amps 21-32 229 
11T79 1 11-80 36p 
MT 3 2 12-96 36p 
31T20 3 13RO 42p 
31T5I 5 24-54 49p 

50 volt transformers 
I rim 200-220-240v, Secondary volt. 
25 33, 40, 50v or 25-0-25 volt. 
51T102 
MT103 
SITIOS 
51T106 

.5 amp. 111.711 
1 2.2-58 
3 14-84 
4 26-02 

19, 

30p 
38p 
52p 
52p 

60 volt transtormer 
Prim 200-220-240 Secondary 24, 30, 40, 
48, 60v or 24-0-24v or 30-0-30v 
MT I24AT -15 amp 21-76 38p 
MT1211AT I 12 47 34p 
MT127 2 13-90 44p 

MInattare transformers 
Prim 2.20 volt 
11T606 100mA 6-0-6v 98p 15p 
11T909 100mA 9-0-9v 98p 15p 
BTI2012 100mA 12-0-12v 2108 lop 
11T24024 100mA 24-0-24v 21 95 15p 

Transistors/ BC109 lip BC303 50P 
Diodes BC113 151p 50304 40p 

BC116 16p BCY70 17p 
AC107 16p BC125 16p BCY71 87P 
AC126 14p BC12.8 Rbp BCY72 17p 
AC127 lap 30132 169 B D131 680 
AC128 lap BC134 16p B D132 90p 
AC142K 22p BC135 18p BD135 42p 
AC141 K 20p BC137 16p BD136 50p 
AC176 15p BC138 86p BD141 21 87 
ACI87 189 BC142 Up BDI 42 60p 
ACI87K 20p BC143 Up BFI59 33p 
ACI88 18p BCI44 30p BF173 299 
AC188K 20p BC145 269 BF177 289 
ACY17 24p 110147 9p 131,178 29P 
ACY18 215 110148 9p BF179 
ACYI9 2.5p BC149 9p BF194 159 
ACY20 229 BC153 169 BF195 17p 
ACY21 23p BCI54 17p BF244 27p 
ACY22 113g, BC167 18p 13F260 29P 
ACY39 68p BC158 129 B F329 18P 
AD140 40p BC169 14p BF330 18p 
40142 44p BCI67 lap B F390 37P 
AD143 SOp BC168 lip BFX84 28P 
AD149 88p BCI69 lip BFX85 35P 
ADIOS 80p BCI77 16p ISFX86 22p 
ADIS' 38p BCI79 16p BFX87 28p 
AD162 38p BC182L 10p BFX88 26p 
AF114 18p BC183L lip BFY50 lip 
AF116 18p BC184L lip BFY51 179 
AF116 18p 8C186 339 IIFY52 17p 
AF117 18p BC212L lip BFY64 39p 
AF118 Sep BC2131. lip BFY90 72p 
AF124 Rip BC214L lip B8X20 19P 
AF139 3fip BC258 Sp 0407 22p 
AF239 41p BC259 Sp 0420 33 
AL100 77p BC267 149 0428 31p 
AL102 116p BC268 15p C450 17p 
41103 Up BC300 403 01P8111 U P 
BC107 lip BC301 82p M P8112 42P 
BC108 lip BC302 80p 11P0113 35p 

31P8121 itap 
MP8122 44p 
11P8123 50p 
NKT21128p 
NKT21228p 
NKT2142.59 
NKT217 559 
SORTIS) 23v 
NKT27120p 
NKT274 20p 
NKT275 259 
NKT40371p 
N K T405 839 
NK Y6031( 

66v 
NKT6130 

Sap 
NKT674 26p 
NK T677(1 

24p 
8 KT71332p 
NKT77327p 
OCIO 55p 
0020 55P 
0023 49P 
0e25 45p 
0020 50p 
0029 50p 
0035 60p 
00.36 60p 
0044 14p 
0045 14p 
0070 239 
0071 14p 
0072 149 
0081 149 
0083 229 
0084 28p 
T1P29A 53p 
TIP30A 64p 
TIP314 649 

TIP32A 7ap 
TI P33 11-06 
TIP344 

2154 
TIP354 

4253 
TIP364 

13-19 
TIP41 A 79p 
TIP424 alp 
28706 lap 
28930 23P 
281131 22P 
281132 28p 
281613 22p 
281711 26p 
282904 403 
21229044 

449 
252905 460 
252924 18P 
252926 10p 
253053 U P 
253054 56p 
253055 UP 
953702 lip 
253703 lip 
253704 lip 
283705 lip 
283706 lip 
283707 llp 
283708 lip 
283709 lip 
1273710 lip 
283711 OP 
283794 lip 
2:23819 28P 
40301 ISOP 
40382 60p 
40836 50P 

Diodes & 
Rectifiers 

18914 Sp 
114916 Op 
184148 Sp 
1944 10p 
154007 22p 
13113 170 
BA100 lep 
BA 102 259 
BA115 SP 
BA144 14p 
B4145 ttp 
BA164 14p 
BAX 13 14p 
BA X16 14p 
BAY18 19p 
BAY 31 9p 
BY100 19P 
BY126 16p 
BY127 lop 
BYX10 24p 
045 lop 
0410 24p 
0447 Op 
0470 Sp 
0473 lip 
0479 Op 
0481 lip 
0485 Ilp 
0490 8p 
0A91 13P 
0A95 8p 
04200 llp 
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Fig. 10: Circuit of the Tuner and IF section, including the Alb. 
separate AM Tuner Board. 
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Fig. 11: Circuits of the alternative VHF tuning control arrangements described ›, 
in the text:— 

(a) Full Band II coverage 
(b) Four-station preselected tuning. 
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Fig. 12: Component location and printed circuit layout for the main Tuner and IF board. Both drawings are actual size. 
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* components list 
Insulated loops securing AM aerial 
ferrite rod aerial socket 

TUNER & IF BOARDS 
Resistors 

R1 1001(12 R11 10k0 
R2 1k0 R12 1nin 
R3 47on R13 3300 
R4 68k0 R14 820 
R5 4.7k0 R15 3.9k12 
R6 4.7k0 R16 10kfl 
R7 12on R17 1.5k0 
R8 560k0 R18 47162 
R9 2200 
R10 22K1 VR1 501(0 lin 

Note—The alternative VHF tuning arrangements 
require the following changes in components. 

(1) Full range continuous tuning ( Fig. 11a) 
Delete R10 and R11 above and add 
R19 6.8kfl R20 11(0 

(2) Preselected tuning (Fig. 11b) 
Delete R10, R11 and VR1 above and add 
R21 11d2 VR2—VR5 each 200k0 min. preset 
VR6 10k12 lin 
All fixed resistors ¡W 5% carbon film 

Capacitors 
Cl 3pF ceramic C11 220pF ceramic 
C2 0 22iLF ceramic C12 025F ceramic 
C3 0.47iLF polyester C13 250pF ceramic 
C4 0.471.LF polyester C14 200p.F 25V 
C5 10iLF 16V C15 0.022µF polyester 
C6 0.04714F polyester C16 0.01gF polyester 
Cl 1014F 16V C17 0.01gF polyester 
C8 0.0114F polyester C18 1000µF 16V 
C9 0.024F polyester C19 47/1F 16V 
C10 0.068m.F polyester C20 220pF ceramic 
TC1 30-140pF compression trimmer 
TC2 30-140pF compression trimmer 

Semiconductors 
Tri BC113 
Tr2 2N6288 (RCA) 
D1 BZY88 C5V1 
D3 BZY88 C15 

IC1 ZN414 ( Ferranti) 
IC2 CA3089 E (RCA) 
D2 BZY88 C3V3 

Miscellaneous 
Li 55 turns of 30swg enamelled copper wire on 

21" x -h" dia, ferrite rod 
12 Single-tuned Medium Wave coil 
L3 RF Choke 151.4H Toko 7BA 150J 
L4 Toko KACS-K586-HM 
CFI Crystal filter Vernitron FM4 or Toko CFS10.7 
Si SPST min. toggle switch 
FM tuning head Mullard LP1186 
Tuning drive drum li" dia. 
Slow-motion cord drive spindle 
Cord tension spring +" 
3 small nylon pulleys 
Printed circuit boards 

Notes 
1. RCA semiconductors are available from E.C.S. 

(Windsor) Ltd. (see Part 1 of this project). 
2. Toko components are available from Ambit 

International. 

The values given for the tuning control circuit 
allow coverage of 88-100 MHz. A restricted coverage 
has the advantage of making the tuning finer and 
spaces the stations farther apart. The alternative 
circuit of Fig. lia provides coverage of the full band 
88-104 MHz whilst a four-station preselected tuning 
arrangement is given in Fig. lib. 

c›. 

L1 

 1 
L2 

(Hole layout 
to suit 

coil used) 

Twisted pair 
Tuner 
and IF 

Pin 5 board ' Pin 6 

lAM0162 

Fig. 13: Location of components and actual size layout for the AM 
Tuner Board. 

Four power supplies are derived from the main 
34V rail through a series stabiliser transistor Tr2 and 
various filter networks. 
1. The decoder 15V supply is taken direct from the 
stabiliser and decoupled via C18. 
2. The AM tuner 1.5V supply is provided by a 
resistive potential divider across the 15V supply 
R3/R6. Decoupling is provided by capacitor C5. 
3. The FM IF and tuner varicap supply is taken 
from the 15V supply via R14 aryl decoupled by 
C14/C17. This supply is 12V. 
4. The FM tuner 8V supply is provided from the 
12V supply by R9, Dl/D2 and R7. Decoupling is 
provided by C7, C8 and C9. 
When assembling the printed board care must be 

taken not to overheat the integrated circuit pins and 
also not to short-circuit the adjacent connections as 
they are fairly close together. Ensure that all elec-
trolytics and diodes are polarised correctly and that 
the ZN414 leads are correctly positioned. The ceramic 
filter CF1 may be mounted any way round—the 
centre pin is earthed and either of the other two pins 
may be input or output. The series stabiliser tran-
sistor Tr2 does not require isolation from either its 
heatsink or the copper print on the board. 
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Special Offer 
tool kit td trs4 

BE HONEST WITH YOURSELF! 
HAVE YOU SEEN YOUR TOOLS LATELY ? 
DOES YOUR SON BORROW THEM ? 
DO YOU HAVE ALL THE TOOLS YOU NEED FOR MAKING P.W. PROJECTS? 
ARE THEY STILL AS GOOD AS NEW ? 
DO YOU HAVE NO TOOLS AT ALL ? 
P.W. READERS CAN BECOME P.W. CONSTRUCTORS FOR as little as 9.70* 

Good tools are expensive to buy and it is seldom worth 
paying for low grade tools because they rarely do a good 
job for very long. 

If you add up how much it can cost to invest in the very 
best of all the tools you need, it would very likely come to 
about £12 or more. That's a lot of money in these credit-
squeeze days so how can you get good value for money? 

Practical Wireless has gone to a great deal of trouble to 
help you solve the problem; all you need is the equivalent 
of a small H.P. deposit and nothing more to .pay (except 
postage and packing). Add to this the advantage of good 
quality tools at realistic retail prices, the backing of our 
experts who have already tried them out, and you are bound 
to want our recommended tool kit. The kit does not contain 
high priced items that you rarely need to use and yet it is 
not devised for all your jobs in the home. 
This kit comprises the tools for doing most of the con-

structional projects that we publish and others too! In it 
you will find: 

Wire cutters with insulated handles; 

Long-nose wiring pliers with stripping and cutting 
blades and insulated handles; 

Small insulated handle screwdriver with neon mains 
tester; 

Large insulated handle screwdriver; 

Soldering iron kit containing 15 watt soldering iron 
with " bit, two spare bits s52" and 22", heat shunt 
clip, stand, solder and instruction booklet "How 
To Solder". 

The normal total recommended retail value of these tools 
is £6. This kit is supplied to readers of Practical Wireless 
at the special price of £.3•70 (inc. V.A.T.). 
*To get your special offer P.W. Tool Kit complete the 

attached coupon in ink and send with your remittance of 
f2•70 plus 50p for carriage and packing made payable to 
Stewart Chance & Co. 
Remember, strictly one tool kit per coupon only! Please 

allow 14 days for delivery in U.K. only. 
This offer is limited and subject to stocks still being 

available. 

,FPFAcinicirt. [is Tot — 
1, To Stewart Chance & Co., APRIL 1974 

Wilburn House, London Road, 
Sunningdale, Berkshire, SL5 ODJ 

Please send to me ONE PRACTICAL WIRELESS 
TOOL KIT. I enclose *Cheque/Postal Order No. 

  to the value of   to cover the cost. 
I understand that you can supply only one Practical 
Wireless Tool Kit per coupon. (Block letters please) 

NAME  

ADDRESS  

  (postal code) 
I This offer is subject to stocks remaining available at the 
L date of receipt of this coupon. _J 

CRATA—continued 

The AFC switch is mounted on the tuner back 
panèl near the aerial sockets—it may be sited on 
the front panel if required, but do not locate it near 
to the mains neon and switch. 
The AM aerial board, Fig. 13, on which the ferrite 

rod is mounted should ideally be mounted such that 
it can be rotated through 90° for maximum signal 
pickup. Alternatively it may be rigidly mounted in 
the correct position if the tuner will always be sited 
in one particular place. The leads between the 
printed board and the rotary switch in the multi-
station version should be kept very short. A suitable 
position for the switch is immediately above the 
Input Selector. 

Due to pressure on editorial space, 

details of the Stereo Decoder have 

been held over until our May issue 

which will also describe the Power 

Unit and Chassis. 
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Oscilloscope 
PART 2 techniques ALAN AINSLIE 

OSCILLOSCOPE DISPLAYS 

The very heart of any oscilloscope is the cathode 
ray display tube. After all the electronic functions 
have been executed the ultimate result is displayed, 
visibly, on the face of the tube. We shall take a 
look at a few types of CRT and their associated 
circuitry as applied to oscilloscopes. 
The electron beam, produced by an electron gun, 

passes through a deflecting mechanism and arrives 
at the screen where it causes the screen material 
to fluoresce. The whole mechanism is housed in an 
evacuated glass container and, in an oscilloscope, 
only the front face is visible. Fig. 1 shows thé 
general arrangement. For oscillographic use we 
require a bright spot of light, intense but very small. 

Electron 
gun 

Envelope Deflection 
system 

Fluorescent screen 

Fig. 1: Main elements in a CRT intended for use in an oscilloscope. 

It is the purpose of the electron gun to produce the 
narrow stream of electrons of high energy to cause 
local luminescense of the screen. When the beam 
hits the phosphor screen it causes fluorescence. 
However, if the beam is cut off suddenly the screen 
continues to glow with phosphorescent light. It is 
this phosphorescent light that determines the after-
glow of the tube. 

ELECTRON GUN 

A hot cathode on the axis of the tube produces 
electrons by thermionic emission, as in a conven-
tional electronic valve. By a suitable arrangement 
of anodes an electric field distribution inside the 
tube is created focusing the electrons into a high 
velocity pencil, arranged to converge on to the 
screen. A simple gun arrangement is shown in Fig. 2 
This type of arrangement is often used and is 
known as a pentode or five electrode gun. 
The cathode is heated to emissive temperature 

and is surrounded by the grid, in this case shaped 
like a top hat with a hole in it, known as a Wehnelt 
cylinder. The grid is maintained slightly negative 
with respect to the cathode and focuses the space 
charge around the cathode along the axis of the gun. 

The first anode (Al) is positive with respect to 
the cathode by perhaps a couple of hundred volts. 
Fig. 3 shows how the electrons are accelerated out 
of the grid area towards the first anode, and in so 
doing are focused at Z by the equipotential lines, 
shown dotted. The diameter at Z is used as an 
"image" and consequently should be as small as 
possible for a small spot on the screen. The electron 
beam enters the first anode diverging and a number 
of stops are added .to keep the beam width small 
and keep out fringe electrons which impair defini-
tion. The diverging electron beam emerging from 
the first anode now needs to be focused on to the 
screen, or put another way, an image of Z is pro-
jected on to the screen. 

\-7 1 

Grid \ 
Cathode At 

Grid 

Heater 

A2 A3 

,/ ; Tcc— , 

1 I"% 
• Ili III 

/1 

A3 

Stop 

To screen 

CKC626 

Focus...N. 

Cer(0-67.2)1 

Fig. 2: top, arrangement of electrodes used in a pentode gun. Fig. 3, 
centre, shows the beam focusing action of the grid and Al. Fig. 4, 
bottom, the effect of the remaining anodes A2 and A3 in focusing 

the beam on to the screen. 

Fig. 4 shows how the second (A2) and third (A3) 
anodes accomplish this focusing. The second anode 
is at a higher potential than Al, and A3, the final 
anode, is at a still higher potential. Thus the equi-
potential lines are as shown dotted. The beam of 
electrons now converges as it crosses the A2-A3 
fields and by adjustment of the voltage between A2 
and A3 the beam can be focused on the screen of 
the CRT. 
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YATES ELECTRONICS 
(FLITWICK) LTD. 

ELSTOW STORAGE DEPOT 
KEMPSTON HARDWICK 

BEDFORD 

RESISTORS 
5VY Iskra high nobility carbon film-very low noise-capless construction. 

Mollard CR25 carbon film-very small body size 7.5 o 2.5 mm. 
W 2% ELECTROSIL TRS. 
OW, Values Price 
watts Tolerance Range available 1-99 100+ 

I 50/ 
1p 

I 0°;,:. 
2% 
10% 4.7 0-2.2M 0 3.3M 0-10M 0 

10 0-1Mfl 1 0-3.9 n EE21 4 
E12. 
E24 2. 1p 

I p 
3.3p 

0 • Ilp 
0.8p 

3p 
011p 

Se/ 4.7 0-1M0 Eli Up 0.8p 
4 le. 1 0-10 n Eli 6p 3.3p 

Quantity price applies for any selection. Ignore fractions on total order. 

DEVELOPMENT PACK 
0.5 watt 5% Iskra resistors 5 off each value 4.7 0 to I M 0. 
E12. pack 325 resistors £2.40. E24 pack 650 resistors £4.70. 

POTENTIOMETERS 
Carbon track 5k0 to 2M 0. log or linear ( log 5W, lin 5W). 
Single, 12p. Dual gang (stereo). 40p. Single D.P. switch, 2.4p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 500 n and decades to SM 11 . Horizontal or vertical P.C. 
mounting (0.1 matrix). 
Sub-miniature 0.1W. 3p each. Miniature 0.25W, 7p each. 

TRANSISTORS 

AC107 
ACI26 
ACI27 
ACI28 
ACI31 
ACI32 
ACI76 
ACI87 
ACI88 
ADI40 
ADI49 
ADI61 
ADI62 
AFI 14 
AFI 15 
AFI 16 
AFI Il 
AFI 18 

13p 
lip 
ISp 
13p 
12p 
12p 
13p 
22p 
22p 
30p 
43p 
339 
369 
20p 
20p 
20p 
20p 
38p 

AF 126 
AFI39 
AF 178 
AP ISO 
AFI81 
BC107 
BC108 
BC109 
BC 147 
BC 148 
BC 149 
BCI57 
BC 158 
BC 159 
BCI87 
BDI31 
BDI32 
BDI33 

20p BFII5 23p 0C42 
329 BF173 20p 0C44 
32.p BF177 28p 0C45 
40p BF178 32.p 0070 
409 BF179 31p I 0071 
lip 13E180 32p 0072 
12p BF I 8 I 329 °Ca I 
12.p BFI 94 14p 0082D 
lip BFI 95 14p 2N2646 
lip BFI97 13p 2N2904 
lip BF200 32p 2N2926 
14p BFY50 2.0p 2N3054 
14p BFY51 2.0p 2N3055 
149 BFY52 20p 2N3702 
22p BUY105 22.3p 2N3703 
73p 0C26 43p 2N3704 
73p 0C28 30p 2N3705 
73p 0C35 30p 2N3706 

lip 2N3707 
lip 2N3708 
12p 2N3709 
12p 2N3710 
12p 2N371 
12p 2N38I9 
12.p 2N4062 
lip 2N4286 
60p 2N4289 
20p 40360 
10p 40361 
Up 40362 
60p 40408 
13p ZTX108 
12p ZTX300 
13p ZTX302 
12.p ZTX500 
1 1p ZXT503 

12p 
10p 
I 1p 
1p 

1 1p 
31p 
11p 
20p 
20p 
33p 
33p 

409 
13p 
15p 
10p 
13p 
lOp 

ZENER DIODES I WIRE WOUND POTS. 3W. 10, 25, 
400mW 5.„ 33V to 30V, 12p. I 500 and decades to 100k 0. 33p. 

DIODES 
RECTIFIER 
BY127 1250V 
I N4001 50V 
IN4002 100V 
1 N4004 400V 
1N4006 800V 
I N4007 I 000V 

A 
A 
A 
A 
A 
A 

11p 
7p 
iss 
Up 
10p 
10p 

SIGNAL 
0A135 
OAS) 
0A91 
0A202 
I N41411 
BAI 14 

7p 
3p 

;it;Sp 

SLIDER POTENTIOMETERS 

86rnrn x 9rnrn x 16rnin, length of track 59mm. 

SINGLE 10K. 25K. 100K log. or lin. 40p. 

DUAL GANG. 10K 5- 10K etc. log. or lin. 60p. 

KNOB FOR ABOVE, 12p. 

FRONT PANEL, 659. 

18 Gauge panel Din o ein with slots cut for use 
with slider pots. Grey or matt black finish corn-
plete with fixings for 4 pots. 

BRUSHED 
ALUMINIUM 
PANELS 
I2in x 6in, 23p 
12 in o 24in, 10p 
9in x 2in, 7p 

THYRISTORS 
2N5060 50V 0.8A 309 
2N5064 200V 0.8A 47p 
106F 50V 4A 40p 
106D 400V 4A 33p 

ALUMINIUM BOXES 
AB7 21" o 53" o 14" 
A138 4" x 4" x 13" 
AB9 4" x 21" o 14" 
ABIO 4" o 54." o 14" 
ABI 1 4" x 24" o 2 
AB12 3" x x 1" 

50p 
30p 
30p 
309 
60p 
44p 

A1314 
ABI5 
ABI6 
ABI7 
AB I8 
A1319 

7" x 5" x 2¡" 
8" x 6" x 3" 
10" x 7" x 3" 
10" x 44" o 3" 
12" x S" o 3" 
12" x 8" x 3" 

84p 
108p 
12.2p 
108p 
120p 
160p 

HEATSINKS-REDPOINT 
2W 149 4W 43p TOS Clip Sp TOI Single Sp 
3W 369 6W 60p TO18 Clip 3p TOI Double 13p, 

TRANSFORMERS All have 240V primary 
MT30/2 0-12-15-20-24-30V 2A 
MT50/4 0-19-25-33-40-50V 5A 
MTS0/ I 0-19-25-33-40-50V IA 
MT50/2 0-19-25-33-40-50V 2A 
MT60/4 (I-24-30-40-48-60V 4.4. 
MT60/1 0-24-30-40-48-60V IA 
MT60:2 0-24-30-40-48-60V 2A 

1(2. 83 
CI - 90 
Li  33 
£3.30 
[2.10 
Li 80 

SO 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 10p TO ORDERS UNDER £2. 

Catalogue which contains data sheets for most of the 
omponents listed will be sent free on request. 
Op stamp appreciated. 

Callers Welcome Mon. to Sot. 9 o.rn. 5 p.m. 

PLEASE ADD 10% VAT 

MULLARD POLYESTER CAPACITORS C296 SERIES 
400V 0 001,,F. O 0015d4f. 0.00220F, 0.00330F. 0.00474F, 2.¡p. 0.0068e, 0.010F, 
0.015pF, 0.0220F, 0 0330E, 3p. 0.047a, 0.068pF, 0. 1pF, 49. 0.150, 6p. 0.22uF, 
73p. 0. 33pF, I 1p. 0.470F, 13p, 
160V: 0.0IuF, 0.015pF. 0.022pF, 0.033/iF, 0.047pF. 0.0680F. 39. 0. la. 35p. 0. 15pF. 
44p. 0.22uF, Sp. 0.330F, 6p. 0.470F, 7311. 0.680F, 1 1p. 1•OpF, 13p. 

MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.010F. 0.015pF, 0.022e, 3p. 0.0330F. 0.0470F, 0.068e, 
IC: 151F.F0.eptiF, Sp. 0. 33PF. 64P. 0.47/e, 115p. 0.613pF, lip. 1.0 F, 

MYLAR FILM CAPACITORS 100V 1 CERAMIC DISC CAPACITORS 
0.0010F, 0.002pF, 0.005pF, 0.010F, 0.02e, I 100pF to 10,000pF, 2p each. 
23p. 0.04pF, 0.05pF, 0.068pF, 0. 1pF, 33p. I 

ELECTROLYTIC CAPACITORS 
noF:v) 1:63, 1 5.63, 2 2 63, 3.3 ,63, 4.7 63, 65-40, 68 63, 10 25, 10;63, 15/16, 15/40, 
15 ,63, 22 10, 22:25. 22 63. 33 6.3, 33:16, 33 40, 47,4, 47:10, 47:25. 47/40, 68'6.3, 
68-16, 100.4, 10E010, 100 25, 150,6.3. 150 ,16. 220:4, 220 6.3, 220 16. 330/4. 6p. 47/63. 
100:40, 150-25, 220 25, 330,10, 470,6.3, 7p. 68 ,63, 15040, 220 40, 330 ,16. 1000/4, 10p. 
470 10,680,6-3, I I o. 100 63, 15063. 220 63, 1000 ,10. 119.470 25, 680/16,1500,6.3.13p. 
470:40, 680-25. 1000 16, 1500 ,10, 2200 6.3, 18p. 330 63. 680,40, 100025, 1500:16, 
2200!10, 3300 6.3. 4700 4, 2Ip. 

SOLID TANTALUM BEAD CAPACITORS 
0- I pF 35V 2.2uF 35V 

0.220F 35V 4.70F 35V 
0-470F 35V 6.130F 25V 
1.0pF 35V 100F 25V 

220F I 6V 
330F 10V 
470F 6. 3V 
1000F 3V 

12p 

31 
2 x 5 
3 x 31 
3 x 5 

17 o 2.1 
17 x 3¡ 
17 x 5 (plain) 
17 x 31 IpluinI 
17 o 25 (plain) 
24 o S (plain) - 
25 x 31 (plain) - 

Pin insertion tool Sip 
Spot face cutter 41p 
Pkt. 50 pins 10p 

VEROBOARD 
0.1 
11p 
14p 
149 
27p 
759 
100p 

0.15 
16p 
24p 
24p 
27p 
'574{1 
78p 
82p 
609 
42p 
12p 
I 1 p 
52p 
42p 
20p 

JACK PLUGS AND SOCKETS 
Standard screened 18p 2.5mrn insulated 
Standard insulated 12p 3.5mrn insulated 
Stereo screened 33p 3.5mm screened 
Standard socket 13p 2.5rnm socket 
Stereo socket lip 3.500n socket 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin. 5 pin I80e, 5 pin 240e, 6 pin 
Plug 12p. Socket Sp. 
4 way screened cable, 13p metre. 
6 way screened cable, 22p;rnetre. 

ip 
Ilis 
13p 
Sp 
Sp 

BATTERY ELIMINATOR £1.30 
9V mains power supply. Same tire as PP9 batter), 

LARGE (CAN) ELECTROLYTICS - 
1600/1F 64V 74p 25000F 64V 1110p 4500pF 16V 
25000F 40V 74p 2800pF 100V £2 • 60 4500pF 25V 
2.5000F 50V 3ip 32000F 16V 30p 5000p F 50V 

HIGH VOLTAGE TUBULAR CAPACITORS- I.000 VOLT 
0.0IpF 10p 0.0470F 13p 0.220F 20p 
0.0220F 124a 0.10F 13p 0.470F 21p 

POLYSTYRENE CAPACITORS 160V 24% 
10pF to 1.000pF Eli Series Values, 4p each. 

30p 
CI • 611 
gl • 10 

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI 
The GDI is the world's first semiconductor that can convert a concentration of gas 
or smoke into an electrical signal. The sensor decreases its electrical resistance when 
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
methane, propane. alcohol. North Sea gas, as well as carbon-dust containing air or 
smoke. This dec eeeeee is usually large enough to be utilized without amplification. 
Full details and circuits are supplied with each detector. 
Detector GO1, CI. Kit of parts for detectors including GDI and P.C. board but 
excluding case. Mains operated detector £3-10. 12 or 24V battery operated audible 
alarm £1.30. As above for PP9 battery. £6.40. 

PRINTED BOARD MARKER 97p 
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to 
dry, and immerse the board in the etchant. On removal the circuit remains in high 
relief. 

METERS 14" Scale-500uA. I rnA. 10mA. 100mA CI 90 

BULGIN MAINS CONNECTORS 

3 Pin Ife. Chassis Plug 
Line Socket 

3 Pin 3A Chassis Plug 10p 
Line Socket 14p 

3 Pin 5A Chassis Plug 16P 
Line Socket 13p 2 Pin SA Line Plug 10P 

10p 3 Pin 144. Chassis Socket lip 
139 Line Plug 13p 

3 Pin 3A Chassis Socket 2Ip 
Line Plug 23p 

THERMISTORS 
VAI005 
VA1026 
VA1033 
VA 10555 
VAI066S 
VA I 077 
R53 

13p 
13p 
13p 
15p 
13p 
13p 

CI 33 

WAVEC MANGE SWITCH 23p 
1p 12W. 3p 4W. 2p 2W. 2p 6W. 
4p 3W 

ROTARY MAINS SWITCH 
D.P. 2A 31p 

LINEAR IC's 
709 14 pin DIL 40p 
741 8 pin DIL 40p 
741 14 pin DIL lip 
723 14 pin DIL 93p 
747 14 pin DIL 83p 
748 8 pin OIL 43p 

OIL Sockets 14 pin and 16 pin 169 
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Ambit 
International 
We are not just another component 

retailer-but a complete semiconductor 

service. We can either supply or tell 

you where to get any 'hard to find' 

I.C.'s, and can now provide data on 

most devices you can think of. See 

our latest dataiogue issue for full 

information. 

15p-no S.A.E. required 

For those of you who already have an AMBIT 
datalogue. send us en A5 S.A.E. plus 109, stating 
the date of your datalogue-and we will send you 
all the latest update rol  (to Page 2.5). 
AMBIT-the linear microcircuit specialists-

for Phase Locked Loops 
NE561B AM/FM coil- less radio receiver or IF 
(16 DIL) strip £3•19 

AM/FM demodulator kits with mech-
anical filter-see October's PW £5 00 

NE562B Similar to the 561, but without AM 
(16 DIL) facility. The VCO output is separately 

available for synthesizer applications 
£3•15 

NE565 High stability-low frequency telemetry 
(14 OIL) demodulator and NBFM demodulator 

£255 
567 A P.L.L. for tone, NBFM and AM de-
(8 DIP) coding (5-9)V working £2•75 
555 Versatile timing 1C, use as 'ore-shot' 
(8 DIP) or multi-vibrator £0 78 
1.58038 A unique triangle/square/sine wave 
(14 DIL) function generator up to 1MHz-corn-

plate signal generator in • chip. A data 
sheet Is included with each device on 
request £2.70 

for Audio 
LM380N Simple, safe and versatile 2W RMS 
(14 OIL) at 12V: 4W RMS at 18V £1.30 
Stereo Stereo AMP P.C.B. for 2 I LM380N 

£0•30 

TBA910S 7W RMS 14v £1.4.5 

for Radlo 
(see last month's advertisement for our radio IC 

features) 
TBA651 1r4V sensitivity AM/FM/SSb with RF 
(16 DIL) mixer and IF low external parts count 

£1•82 
TBA120 FM IF strip and detector £1.00 
(14 DIU 
CA3089E FM IF system AFC-AGC-SOUELCH-
(16 OIL) TUNING-METER OUTPUT-the very 

best FM IC £1 95 
MCI310P P.L.L. Stereo decoder IC with layout 

spec. £2• 85 
(14 OIL) FULL kit with P.C.B. IA 00 

for TOKO filters at 455KHz and 10-7MHz 
Ceramic CFT455B SKHz bandwidth £0 45 

CFT455C 6KHz bandwidth £0.45 
CFU455C 4•11KHz bandwidth £11•50 
CFS10.7 Wide band FM (2 required 

per set) £0 -37 
455KHz MFH-T 4, 5 or 7KHz versions £1.35 
Mech- LPF2016 A stereo pilot tone notch 
anical filter (19 and 38KHz) for 

HIFI, recording, etc. Both 
channels £2-20 

Plus LED displays, 250MHz decade counters, 
voltage regulators klts for tone coders, Ni Cads 
-In fact everything to lead you through the 
microcircuit maze. 
ULTRASONIC REMOTE CONTROL PRO-
JECT. S.A.E. for details of kits and availability. 
PW FERRET KIT. Electronics only Ell 50 

LARSHOLT VHF FM TUNEFtSETS 
113V Input for 26dB S/N. INCLUDES SQUELCH. 
TUNING METER DRIVE BAND SCAN FACILITY, 
4 VARICAP CONTROL £111-00 
S.A.E. for specification details 
FOR ELECTRONIC SUB ASSEMBLIES 

Audio SINE/SQUARE/TRIANGLE generator with 
sweep facility •001Hz-IMHz. 
Full kit of components and instructions £11•50 

STOP PRESS... 
Mk. II Ferret: Phase Locked Loop IC metal 
detector (BFO type) 
Features: •Audible/meter/LED indication of 

presence of metal 
•Varicap control of search oscillator 
•Phase locked harmonic selection 
•FET reference and search oscillator 
for extra stability 
'Speaker output 

Electronics only kit-P.C.B.-components-
instructions £14•50 

Please send a S.A.E. for details. 

Positively the most technological BFO metal 
detector at the price! 
Ready built and tested-guaranteed 12 months 

£37 50 

PLEASE NOTE ALL PRICES NOW 
EXCLUDE VAT 

37A HIGH STREET, BRENTWOOD, ESSEX 
CMI4 4RH Tel: (0277) 216029 

Terms: C.W.O. All prices EXCLUDE VAT. 
Handling charge of 10P Per order. 
FIRST CLASS POSTAGE on all items under 8oz 

TRANSFORMERS 
DOUGLAS GUARANTEED 

Prices include P. & P. and 10% VAT 
12 or 24 Volta 

Output V. a Amps. Ref. No. Price 
12V x 2 250mA x 2 IITIIICS 6t El - 55 
I2V x 2 500mA x 2 51T213.2 11-99 
I2V x 2 IA x 2 mr7tcTs it2 -t6 
12V x 2 2A x 2 MT18CT ....*809 
12V x 29A x 2 11T7OAT 23•95 
12V x 24A x 2 MTIO8AT 24• 49 
12V x 25A 02 MT 72AT Os 

80 Volts. All tapped at 0-12-15-20-30V. 
Output Ref: No. Price Output Ref. No. Price 
Amps. Amps. 
500mA 31T112CTE 21-81 4A 51T21AT tli• 22 
IA NI T79CT2 £2 51 5A NI T5 I AT £ 1.10 
2A MT 3AT U• 77 SA MT88AT 19-8S 
3A 51T2OAT IA - 81 10A 31TS9AT £11.97 

50 Volta. All tapped at 0-19-23-33-40-50V 
500mA EITIO2AT2 32•311 3A MTIO5AT 19-114 
IA MTIO3ATE 28.50 4A MTIOCAT 18•02 
2.A MT104AT 64•74 8A MT 107AT 211-51 

150 Volta. All tapped at 0,24-30-40.48-60V. 
500mA MTI24AT £2•00 2A MT127AT 115•15 
IA MTI26AT U-70 9A MT125AT 27•50 

AUTO-WOLGID RANGE 
Power 
output Winding tapped at Ref. No. Price 
20VA 0-115-210-240 MT113CT £1 - 48 
75VA MT64AT £2•95 
150VA 0-115-400-220-240 MT4AT 88.61 
900VA .. MT65AT 14•31 

400V. Output at 50EZ. 
C-13 Ignition System by R. M. Marston, Eno., 

Wirelem World. 
Reference IT3AT 14-29 

EQUIPMENT RANGE 
Sec. Output tr.m.s.) Ref. No. Price 
3-0-3V 200mA MT238(..•f £1 - 89 
9-0-9 100mA MT13(>•1 21-39 
12-0-12 50mA MT239C8•1 il - 39 
20-0-20 30mA MT241C8•1 il - 39 
0-20 0 2 300mA x 2 MT21-4(.7T•t 12-13 
0-8-9 x 2 500mA if 2 MT207CT•• U-53 
0-15-20 x 2 500mA x 2. 511`205AT•1 13-39 
0-15-27 x 2 500EnA x 2 MT203AT• 13-78 
0-16-27 x 2 IA x 2 MT204AT• 23-78 
20-12-0-12-20 700mA (d.c.) MT22IAT• 11-98 
AT indicates open universal fixing with tags; CT is open 
1.1-clamp fixing with tags; C8 le open U-clamp fixing with 
P.C. spill.; • with interwinding screen; f untapped 240 
primary; j tapped at 210-240V.; other primaries tapped 
at 200-220-240V. 
OVER 200 TYPES IN STOCK through Agents or Direct. 

Pleas, send tor lints. 
DOUGLAS ELECTRONIC INDUSTRIES LTD.. 

Direct Bales Dept. P.W., Thames Street, LOUGH, Lincs. 
11111 7AD 
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A DEXTER 

DIMMAS WITCH 
A LOWS COMPLETE 

L HTING CONTROL 

The DEXTER DIMMASWITCH is an attractive 

Dimma unit which simply replaces the normal 
light switch. It is available as a complete "ready 

to install" unit or "simple to assemble" kit. Two 
models are available controlling up to 300W or 
600W of all lights, except fluorescents, at mains 

200-250V. 50Hz. All DEXTER DIMMASWITCH 

models have built-in radio interference suppres-

sion. 600 watt £3.52 Kit form £2.97 
300 watt £2.97 Kit form £2.42 

All plus 12p post and packing 

Prices include VAT Please send c w o to 

DEXTER 8. COMPANY 
5 ULVER HOUSE 

19 KING STREET 

CHESTER CH1 2AH 

Tel: 0244-25883 

LS SUMMED 

TO II GOYEANIRETIT 
OEPARTUITITS, MOSPit115 

LULL AUTHORITIES. 

fit 

TIME SWITCH 
BmIth'n maim driven clock with 
15 amp switch, also notes 
ehowing how you can wake up 
with mode playing, kettle 
boiling or come home to • warm 
houe,, warn off burglars, keep 
pete warm, halve your heating 
bill. etc. 21-95. 

RECORD PLAYBACK HEADS 
(TRUVO X) 
Ind,.'dual prices of these are: 2 track record 
playback heads 50p each. 4 track record playback 
head., 729 each. Erase heads are also available 
neparately-2 track 33p, 4 track 55p. MU-metal 
mounting shields 399 each. 2 track-heads already. 
Oued on heavy mounting plate with shield 21-22. 

RADIO STETHOSCOPE 
Easiest way to fault Ilnd-tract, 
signal from aerial to speaker-when 
signal stops you've found the 
fault. Use it on Radio, TV, ampli-
tier, anything-complete kit com-
prise» two special transistors and 
all part. In-
cluding probe 
tube and cry-
stal earpiece. 12-20-twin stethoset inatead of 
earpiece 83p. extra--poet and ins. 20p. 

SLIMLINE 
FIVE BAND RADIO 
An featured thin issue! Our 1974 catalogue 
lints hundreds of bargain» and probably 
many of the parts needed for thle project. 
66p brings the catalogue and the next 6 
monthly nuppletnente. 

TREASURE TRACER 
Complete Kit (except wooden 
battens) to make the metal 
detector as the circuit in Practical 
Wireless, Auguat lame. *8 -80 plus 
20p poet and insurance. 

MAINS TRANSISTOR P.P. 
Designed to operate transistor reta and amplifiers. 
Adjustable output ay., 9v.. 12 volt* for up to 
500mA (clam B working). Take» the place of any 
of the following batteries: PPI, PP9, PP4. PPE, 
PP7. PPP. and others. Kit comprime: mains 
traneformer rectifier, smoothing and load resider, 
condensers and Instructions. Real snip at only 
El 10. 

SLIDE SWITCHES 
Slide Switch. 2-pole changeover panel 
mounting by two 6B.A. Size 
approx. lin o lin rated 250v lamp 
13p each, 10 for 739. Ditto aa above but 
for printed circuit Op each, 10 for 88p. 
Sob Yinlatture Widle-Switch. DPDT19mm 

din approx.) between fixing centres. 20p each or 
10 for 21-90 SP Change over spring return 250v 1 
amp 11p. 

THYRISTOR LIGHT 
DIMMER 
For any lamp up to lkw. Mounted 
on switch plate to M. in place of 
standard switch. Virtually no 
radio interference. Price 12-95 
plus 20p post and insurance. 
Industrial 5A £3 80. ( Not on plate). 

-410.à 

U.V. LIGHTING 
Useful for flaw detection in metals and for looking 
for water mark», etc., also for fitting over tropical 
finh tanks. African violets and other Indoor 
plants which =et have U.S. for healthy growth. 
The outfit compiler» of • 8" 11.V. tube-choke-
starter holder and tube ends. Price 12-20 plum 
20p pont. 

MOLLARD UNILEX 

4 WATT HI-FI 

AMPLIFIER 

FOR ONLY £1.60 

Sensational «once in a litetime offer" because 
Mullard over-produced - detnitely not repeat-
able once our stocke (now over half sold) are 
leered. 111-11 4 transistor amplifier complete 

in cam ready to use. Batt., car or mains operated-
freq. range 50hx-15K ha- distortion better than 
2%. Comen complete with guarantee and data 
'REE to purchasers. Great handbook publiehed 

Mullard «tells all you need to know" to build 
-our own stereo. Complete Unilex Stereo System 
£1110, pair of epeakern for same £.80. 

ADD 10"., VAT 
AND 25p POST AND SERVICE 
CHARGE IF ORDER UNDER £5 

J. BULL (ELECTRICAL) LTD. 

(Dept. PW). 7 Park fil.. Croydon CRO 1YD 

Callers to: 102/3 Tamworth Rd., CROYDON 
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In simpler types of CRT A2 is omitted giving a 
tetrode electron gun. The final focusing takes place 
between Al and the final anode and geometrically 
is suitable for a fine spot. However, if focusing is 
achieved by varying Al (the final anode potential is 
fixed as we shall see later) this affects the velocity 
of the beam because Al is the primary accelerating 
anode. The change in velocity changes the position 
of the point Z and the range of focus is restricted 
for a good spot size. This situation in practice means 
that when the grid potential (brightness) or the Al 
potential (focus) is altered the other potential must 
be changed as well, giving restricted focus and 
brightness range. It is for this reason that the pen-
tode type of tube is almost universally used. 

BEAM DEFLECTION 

An electron has a negative charge of 1-6 x 10-19 
coulombs. This is a very small charge, and con-
versely any electric field acting on the electron will 
produce only a very small force. However the mass 
of the electron is very small and so large accelera-
tions can be produced with only moderate potentials. 

Electron beam 

Fig. 5: Effect of the deflecting plates on the electron beam. 

If a beam of electrons, focused into a fine pencil, 
is allowed to pass between two parallel plates as in 
Fig. 5, the electrons will experience a force towards 
the positive plate and it can be shown that the 
deflection is proportional to the deflecting voltage 
(Vd) and inversely proportional to the accelerating 
voltage (Va). A purely mathematical outlook shows 
that electrostatic deflection produces a (theoretically) 
linear deflection mechanism. 

DEFLECTION PLATES 

In order to keep the sensitivity as high as possible 
the tube is physically large and the deflector plates 
are placed as close together as possible, usually of 
the form shown in Fig. 6 to permit high deflection 
sensitivity to be achieved without the beam catching 
the actual deflector plates. If this occurs (for ex-
ample if the timebase is overdriven to give X expan-
sion) secondary emission occurs at the surface of 
the plates, and the low energy secondary electrons 
can be accelerated towards the screen causing flare 
and high background illumination. This undesirable 

Y plates 

X plates 

To screen 

Fig. 6: Arrangement of the X and Y plates, the Y plates being nearer 
to the gun system. 

effect can be avoided by coating the plates with a 
material of low secondary emission, or providing 
"beam catchers," small cups that accept the beam 
when driven off the screen. The X plates are usually 
mounted nearer to the tube face so that the 1( 
plates have the maximum sensitivity. 
To ensure that the electron beam does not become 

distorted in any way by extra acceleration due to 
the deflector plates they are arranged to be at the 
same potential as the final anode. Of course this is 
only true when the beam is travelling along the axis, 
but to prevent any gross errors on deflection it is 
common to provide symmetrical or push-pull deflec-
tion. This ensures that the mean electric field is not 
altered by deflection. 

Trapezium distortion on a simple CRT operating with asymmetrical 
deflection on both axes. The focus and definition make this scope 

useful only for the simplest applications. 

If the plates and final anode were at differing 
potentials then there would be a deformation of the 
circular cross-section of the beam (remember it is 
NOT in focus at this point, only at the screen where 
the cross-section area should be almost zero) by the 
plates attracting, or repelling, the outer electrons 
at opposite sides of the beam. This gives a sausage-
shaped spot and the remedy is to make the final 
anode potential variable so that it may be matched 
to the Y plates. The X plates are then adjusted to 
be equal to the Y plate potential (as we shall see in 
a later section, it would be difficult to alter the Y 
plate potential). The control for setting the final 
anode volts is known as the "Astigmatism" potentio-
meter and is usually a front panel control. 

The same CRT displaying a 1 kHz square wave. Astigmatism Is most 
noticeable as is the lack of HE response due to the simple deflection 

amplifier. 
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Another cause of incorrect spot size and shape is 
due to the pencil of electrons tending to spread, all 
being negatively charged. However, in high voltage 
tubes the velocity of the beam is high enough to 
keep the electrons in line by the magnetic field that 
they produce. The mechanism of electrostatic deflec-
tion relies on the electron beam being in the field 
of the deflector plates for a finite time. This means 
that when a very high frequency, say above 100MHz, 

• signal is applied to the plates the signal may have 
changed before the electrons have emerged. 

If, for example, a beam of electrons takes lOns 
to travel through the plates a 100MHz signal will 
have completed one cycle and the deflection will be 
zero. In modern high velocity tubes the effect only 
occurs over 150 or 200MHz and the remedy is to 
arrange a series of deflectors, linked so that the 
velocity of the signal down the plates is the same 
as the velocity of the electron beam. However there 
are few uses for deflection amplifiers that can pro-
duce 200MHz output so this is of academic interest 
only. 

THE FINAL ANODE 

In order to produce the high velocity beams that 
are required to display fast transients, a high 
accelerating voltage is required. As we have seen, if 
this is applied to the final anode deflection sensi-
tivity will be reduced so we apply the accelerat-
ing potential after deflection, called post deflection 
acceleration or PDA. Several methods of applying 
the PDA potential are used but they all aim at not 
reducing the deflection sensitivity, most important 
when the deflection amplifiers use transistors having 
only a limited output voltage swing. 

Graphite spiral 

ccie  

Fig. 7: Location of post deflection acceleration electrode in CRT. 

The most popular form of PDA until a few years 
ago was the form shown in Fig. 7 and used in a lot 
of Cossor CRT's. The electron gun and tube are as 
they have been described so far and the beam is 
accelerated and deflected and focused normally. 
Around the inner wall of the tube is wound a resis-
tive graphite spiral, connected to the final anode, 
and at the other end to a few kV positive. The beam 
is thus accelerated through this field to arrive at 
the screen with high velocity. 
The screen texids to charge negatively at these 

high energies because more electrons are being 
gained than lost by secondary emission from the 
screen. The back of the phosphor is therefore given 
a very thin coating of aluminium and this conducts 
the charge to positive PDA, eliminating "screen 
sticking". This occurs where a• local area of screen 
acquires a negative charge and tends to repel the 
beam, giving low light output. The aluminium also 
produces a more axial accelerating field giving 
better geometry and increased light output by re-
flecting the light forwards. 

The field of the PDA is such as to produce a 
slightly convergent lens giving a smaller image and 
also, if it penetrates into the deflector plate region, 
causes acceleration before and during deflection, 
decreasing the scan even further. But in spite of 
this the PDA system offers a distinct advantage of 
increased trace brightness. 
A fine wire mesh can be placed in the path of 

the beam just after deflection and if connected to 
the final anode acts as a screen to keep any PDA 
fields out of the deflection system. This arrangement 
gives rise to a PDA field that acts as a diverging 
lens, magnifying the deflection considerably, but also 
the spot size. Alternatively this mesh can be placed 
near the screen and PDA applied between the mesh 
and the screen. This gives very good results without 
affecting geometry but such tubes are prone to 
internal flashover. 

SCREEN PHOSPHORS 

The screen material or phosphor is arranged to 
give the highest possible light output of the correct 
colour and persistence. The table shows the range 
of phosphors used in cathode ray tubes, the most 
usual being PI or P5, whilst P7 is sometimes used 
for medical applications. 

Phosphor Persistence Fluorescence Phosphorescence 
, ( Afterglow) 

Uses 

PI Medium Green Green Scopes 
(Visual) 

P2 Long or Short Blue/Green Yellow/Green Scopes 
(Visual) 

P3 Medium Yellow Yellow 
P4 Medium White White Television 
PS Short Blue Blue Scopes 

(Photography) 
1.6 Medium White White Television 
P7 Long Blue/White Yellow Radar 
PS Short Blue/White Yellow 
P9 Long White White 
P10 Permanent Magenta Magenta Storage Tube 
Pli Short Blue Blue/Green Scopes 

(Photography) 
P12 Long Orange Orange Radar 
P14 Long White Oranpe Radar 
P15 Short Blue/Green Blue/Green Flying Spot 

Scanners 
P19 Long Orange Orange Radar 

Table of phosphor types and principal applications. 

Although the trace produced on a tube can be 
intensely bright, even with only a couple of kV, the 
contrast between the trace and the background 
(grey/white) is usually quite small. A filter of about 
65% transmission, of the colour of the trace, placed 
in front of the tube can increase the contrast by 
a large amount despite a decrease in light output. 

GRATICULES 

The graticule or measuring scale can be engraved 
on the filter or a better idea is to cut the graticule 
into a piece of 18in. perspex. If the markings are 
on the front, the observer can move so that the 
reflection of the line from the back surface of the 
graticule are in line with the actual lines. This 
ensures zero parallax when making measurements. 
The perspex can be lit from the side by a red bulb 
causing the cuts in the perspex to light up red, 
although white light is better for photography due 
to the uneven spectral response of films. Construc-
tors making their own graticules out of perspex 
must bear in mind that the clearest line, especially 
with side illumination, is produced by cutting the 
perspex with a sharp knife and not by scratching. 
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component buying 
On the index page of Catalogue 7, between "Aluminium Boxes" 
and "Zener Diodes" are over 200 references to contents 
amounting in all to thousands of items, classified, described, 
often illustrated, and priced. There is a wealth of technical 
diagrams and data. At 25p, Catalogue 7 is excellent value by any 
standard. With the 25p Refund Voucher it costs you virtually 
nothing when you order £5-worth or more. 

25p  INCLUDING 
ON 
N  O R2D5 p  E RRE FUNDe  O  R VeOOURCHER ELIST ALLOW-

ABLE VALUE 

* A SELECTION FROM EV CATALOGUE 7 
TRANSISTORS 
and semi-conductors of many types from simple 
diodes to ICs photo-sensitive devices, threshold 
switches, etc. etc. 

MINITRON DIGITAL INDICATORS 
3015F Seven segment filament, compatible with 
standard logic modules. 0-9 and decimal point; 
9mm characters in 18 lead OIL (some alphabetical 
symbols available) £1.20 
Suitable BCD decoder driver £1.15 
3015G showing -I- or - & 1 & dec. Pt. £1 20 

DALY ELECTROLYTIC CAPACITORS 
on cans, plastic sleeved 
1000mF/25V 28p 1000/50 4111 
5000/100 £2.91 2000/50 57p 
5003mF/25V 62p 5000/50 £1.18 

POLYESTER CAPACITORS TYPE C.2110 
Radial leads for P.C.B. mounting. Working collage 
250V d.c. 
0.01, 0.015, 0.022, 0.033, 0.047 ea. 39 
0.068, 0-1, 0.15 ea. 4p 
0.22, 5p; 0-33 7p; 0.47 11p; 0 68 11p; 1 0 14p; 
1-5 21p; 2-2 249 

SILVERED MICA CAPACITORS 
Working voltage 500V d.c. 
Values in pFs-2 - 2 to 820 in 32 stages ea. 69 

• 1000, 1500 7p: 1800 Sp; 2203 10p; 2700, 3600 12p; 
4700, 5000 15p; 6800 209; 8200, 10,003 259 

POTENTIOMETERS 
ROTARY. CARBON TRACK. Double wipers 
for good contact and long working life 
P.20 SINGLE linear 100ohms to 2 . 2megohms. ea. 14p 
P.20 SINGLE log. 4. 7Kohms to 2.2megohms, ea. 149 
JP.20 DUAL GANG lin. 4.7Kohms to 2.2megohms. 

ea. 48p 
JP.20 DUAL GANG log. 4.7Kohms to 2.2megohms. 

ea. 411p 
JP.20 DUAL GANG Log/antilog 10K, 22K, 47K, 

1 megohm only ea. dip 
JP.20 DUAL GANG antilog 10K only dip 
2A DP mains switch for any of above 14p extra. 
Decades of 10, 22 and 47 only available in ranges 
above. 
Skeleton Carbon Presets Type PR. horizontal Of 

vertical Sp each. 

SLIDER POTENTIOMETERS 
Linear or log. 10K to 1 meo. In all popular values 

ea. 30p 
Escutcheon plates, black, white or light grey, ea. lop 
Control knobs, bik/wht/red/yel/grn/blue/dk. grey/it. 
grey ea. 7p 

ZENER DIODES 
Full range E24 values: 400mW: 2.7V to 38V,14p each; 
1W: 6-8V to 82V, 219 each; 1.5W: 4.7V to 75V, 
dip each. Clip to increase 1.5W rating to 3 watts 
(type 266F), 5p. 

RESISTORS 
Code Walls Ohms 1 lo 9 10 to 99 100 up 

(see note below) 
C 1/20 82-220K 9 S 7-5 
C 1/3 4-7-470K 1.3 1.1 0.9 nett 
C 1/2 4.7-10M 1-3 1.1 0.9 nett 
C 3/4 4.7-10M 1.5 12 0.9 nett 
C 1 4.7-10M 32 25 1.9 nett 
MO 1/2 10-1M 4 33 2.3 nett 
WW 1 0-22-3-9 9 • e 
WW 3 1-10K 7 7 a 
WW 7 1-10K 9 9 8 nett 

Codes: 
C - carbon film, high stability, low noise. 
MO - metal oxide, Electrosil TR5, ultra low noise 
WW - wire wound, Plessey. 

Values: All E12 except C .I.W. C 1W. and MO ; W. 
512: 10, 12, IS, 18, 22, 27, 33, 39, 47, 56, 68, 82 
and their decades. 

624; as 512 plus 11, 13, 16. 20, 24, 30. 36. 43, 51. 
62, 75, 91 and their decades. 

Tolerances: 
5% except WW 10% 0 05() and MO ¡ W 2% 

Prices are in pence each for quantities of the 
sam• ohmic valu• and power rating. NOT 
mixed values. (Ignore fractions of one penny 
on total value of resistor order.) Prices for 100 
up in units of 100 only. 

VEROBOARD 
Copper clad 0-1 matrix-2.5 x 3.75 ins. 24p: 3.75 x 
3.75 ins.-27p: 2505 ins.-27p: 3-7505 ins.-30p. 
Copper clad 0.15 in. matrix 2-5 o 3.75 ins.-18p. 
3.75 o 3-75 ins.-27p: 2-5 x 5 ins.-27p: 3.75 
ins.-33p. 

Vero spot face cutter (any matrix) 439. 
0-040 pins (for 0.1 matrix) per 100-30p. 
0.052 pins (for 0 15 matrix) per 100-30P. 

ELECTRWO1e LTD 

BAXANDALL SPEAKER KIT 
As designed by P. J. Baxandall and described 
originally in " Wireless World." Simple to 
assemble, fantastically good results and a greater 
money saver. Carries 10 watts RMS. 15 ohms 
impedance. Size 1810 x 1215 x 10In. Complete kit, 
including pack- flat cabinet, £14.90. 
The size and weight of this product obliges us to 
charge 70p part cost of cart. In U.K. 
Equaliser Assembly, £2•30. 
Loudspeaker Unit 59RM109, £2•45. 
Cabinet Kit (to Baxandall design). £10 45. 
Cross-over choke Included in full kit above. El 30 

This is EP Service 
DISCOUNTS 
Available on all items except those shown with 
NETT PRICES. 10% on orders from £5 to £14.99. 
15% on orders £15 and over. 

PACKING AND POSTAGE FREE 
in U.K. For mail orders for £2 list value and under 
there Is an additional handling charge of 10p. 

GUARANTEE OF QUALITY 
All goods are sold on the understanding that they 
conform to manufacturers' specifications and 
satisfaction is guaranteed as such-no rejects, 
'seconds' or sub-standard merchandise is offered 
for sale. 

Prices quoted do not include VAT., for 
which 10% must be added to total nett 
value of order. Prices subject to alteration 
without notice. 

GIRO ACCOUNT No. 38/671/4002 
All postal communications, mail orders 
etc. to Head Office at Egham address. 
S.A.E. with enquiries requiring answers. 

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily Sat. 9-1 p.m. 

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 INA 
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily Sat 9-1 p.m. 

Hours of business (both addresses) 9-5.30 p.m., 9-1.30 Saturdays. 

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. P.O. 
Box 27, Swarthmore PA 19081. 
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NELSON-JONES FM TUNER KIT 
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Now available to readers of Practical Wireless'. The Nelson-Jones tuner uses dual gate MOSFET's in the RF stages, integrated 
circuits and ceramic filters in the IF stages, for very high performance and quick assembly. Do not confuse with tuners using 
only bipolar transistors and IF coils! 

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorporated as 
well as a pointer for each button showing tuning position in the range 87 - 5-108MHz, i.e. each 'button' is fully tuneable simply 
by turning. 

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains on/off and stereo mute assembly, 
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete 
kits of parts, or separately. LED tuning ind. is also supplied. 

Prices for complete kits start at £23.95 + 50p pp. VAT for mono tuners, (phase locked decoders are also available to fit in 
the cabinet). Please send large SAE for complete details of special offers and our complete lists. 

GREEN LED's-the latest for ' stereo' lamps. 1-9 69p, 10+ 59p. 

VARICAP TUNING 
as in ' W.W.' June '73 

TEXAN AMPLIFIER 
The Cabinet of the Nelson-Jones Tuner is specially designed to match the 

Texan amplifiér cabinet, see photographs, so that owners of Texan's are 
assured of compatibility, both in superb permanence and appearance. 

Texan amplifier kits are available at £28.50 + 50 p pp. + VAT. 

Worried aboutluner alignment? then let our alignment service take over. 

Telephone queries. We have REAL ENGINEERS, not salesmen, to 
answer queries. 

INTEGREX LIMITED, Dept. P.W., P.O. Box 45, Derby, DEI 1TW. Tel. Repton (028389) 3580 

Train for 
television 
Course commences 4th September, 1974 

This is your opportunity to train as a television 
and radio engineer on our full-time Two-Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 

of modern receivers-including the latest colour sets. 
Minimum entrance requirements are Senior 

Cambridge or '0' Level, or equivalent In Mathematics 
and English. 
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rlease send free prospectus to: 

Name 

RIM 

Address 

I THE PEMBRIDGE COLLEGE OF ELECTRONICS 
I ( Dept. PW1 ) 34a Hereford Rd., London W2 5AJ 

timm mum 

Newest, neate 
system ever de-
vised for storing 
small parts and 
components re-

sistors, capacitors. 
diodes, transis-
tors. etc. Rigid 
plastic units, tn• 
terlock togethe , 

in vertical and DISCOUNT 
horizontal con, 

binat ions. Tlabel rans. 

drawers have 
parent plastic plum 

ID, 2D have 
removable space dtvIders. (hold u 
any size cabinet for wall, bench or table tot, 
SINGLE UNITS (5' 25") £ I.40 Dozen 
DOUBLE UNITS C2-30 Dozen 
TREBLE (3D) i2.50 for 8 
DO UB LE TREBLE 2 drawers in one outer case (602) £3-60 
for 8 EXTRA LARGESIZE (6D1) L3-40for 8. Carriage 35p Orders over CIO 
post free. QUANTITY DISCOUNTS! 5% in CI for orders over LIO, 

over £20. 10% over £50. Quations for large quantities. 
PLEASE ADD 10% VAT TO TOTAL REMITTANCE. 

ri•Arr:- (Der'r. PW4 lt 124 CRICKLEWOOD BROADWAY. 
LONDON N.W.2 01-450 4844 

FELSTEAD ELECTRONICS (PW78), idrAIHELYE,LCAHEIESHIPE'LLY19 4EE 
STYLI Replacements lot virtually all ACOS. 13514. COLLAR°. GARRARD. PHILIPS. 
ROSETTE, 50110108E. Single Sapph)te 16p. Inantond 35p. Double Tip: Can hr 
StereofLP + 78 or ST/LP ST/LP Sapphire 32p. Double Tip: Diamond ST/LP Sap-
phire 70 63p. Diamond ST/LP Diamond ST/LP £1,20. For GOLDRING Ma:non,' 
(1800. G80011, and G850 at 21.90 each. G800E at £3.75. ( SHURE, PICK EKING, are lo 
L)st.) IF IN DOUBT SEND YOUR OLD ONE:15IMEDIATE RETURN GUARANTEED 
Charges flp any quantity. 
CARTRIDGES. All with styli and fitting.. Replacement, for A(708 ( iPPISC ( Mono. 
Stereo compat. 78) xeries at 985. G P93 Stereo 4- 78. £1.35. P94 Ceramic Stereo 
at £1,75. For ROSETTE WACO/SCSI lopeed change switch at front for GP67. TC8 .tc.) 
21-15. MONOTONE 9TAIIC ( lila, styltog Li-98. 9TAIICG (.1immer for many Garrard 
pick-upe) £248. For BSIt xnit. X511, X551 at 31.25 ea. SX511, anti SX5M at 11-60 ea. 
TCSII at 11.40. TO. Stereo ( 3 pins) £2•00. Charge. 9p any quantity. 
RECORDING TAPE. 5" 600 It. 40y. 5." 900 It. 55p. 7" 1200 ft. 62p. 5" 900 ft. 37P. 5I . 
1200 ft. 65p. 7" 1800 El 05. ALL FINEST BRITISH NIVLAR. Chargea: 5" and 51' 
one to 4, 9p exch: 5 anti over 33p the lot. Charge. for 7" 1-3, lip each. 4 5 5. Sip the lot 
6 and over 39p the lot. 
PICK-UP WIRE. Super thin. flex scrd.u.rort. 8p yd, 4.core 14p yd. Charge, up to 10 yds. 
Sp loi. Over 10 yd.. no charges. 
SPEAKERS. 2 é", 3, 8 or 64 ohms (state which) 55p. Charge. 9p ea. 12" Round, lilted cont. 
tweeter. 6 watts undistorted, 3.8 or 15 ohm. ( gate which) £2 20 ( charges 30p). OR. PAIR 
FOR STEREO. £4.75 charge. paid. 
CONNECTING WIRE. Plet•. of O coils. asstd. cols, ea. 5 yght. Solid core 17p 01p charge.). 
Flexible 195 10p). 
EARPIECES. Magnetic. 2.5 or 3-5nuo plug, Ntate which) lip. CRYSTAL (3 5rtun only) 
Sly ( all 9p up to Si. 
VIBRATORS. 7- pin SYNC11.1120E7 type) 72p. NON".Y.b• ( 1.111, DO SOP ( Oil OP ot.) 
SEND SAE NOW FOR FREE COMPONENTS LIST. 
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PHOTOGRAPHY 

Photographic film (even so called panchromatic) 
is most sensitive in the blue region and for this 
reason blue tubes are best suited to making photo-
graphic records. However, fast film (400ASA) to-
gether with a wide aperture, f2-8 or better, can 
give reasonably short exposures from a green tube. 
When using single lens reflex cameras, best suited 

to this type of work, it is important to remember 
that the image on the film is scanned from right 
to left (lens inversion) and the direction of motion 
of the blind could well be from left to right, giving 
a small vertical exposure if the scope sweep speed 
is slow. The average shutter takes 1/30 or 1/60 of 
a second to scan the film and so one must be aware 
of these difficulties when dealing with fairly slow 
sweep speeds at fast shutter speeds. For single shot 
photography it is best to have the shutter com-
pletely open before the appearance of the trace. 

ABERRATIONS 

The ideal characteristics of a cathode ray tube 
are not always realised in practice due to assump-
tions in the theory, or plain constructional error 
(anodes off axis, etc.). One of the most important 
flaws or "aberrations" is that known as "Astig-
matism" and this has already been dealt with, 
together with its cure. 

(a; 

r---  — 1 

Y plates X plates 

-1-

(b) 

(c) (d) 

Fig. 8: Pin cushion distortion (a) can be corrected by shaping the plates 
as in (b). (c) illustrates barrel distortion and (d) trapezium distortion. 

Most of the other aberrations are most apparent 
when the tube is displaying a raster. Ideally such a 
raster should be capable of being focused into a 
perfect square of scan lines, all in focus. Some de-
focusing occurs in deflections due to lens action 
between the final anode and plates, and between the 
plates. The effect between the plates is reduced by 
placing an "interplate shield" between the two sets 
of plates with a hole for the beam to pass through. 
This shield is at final anode potential and reduces 
the defocusing effects. 

If the raster takes on the shape of Fig. 8a the 
distortion is known as pin-cushion distortion and is 

caused by the deflected beam travelling through a 
greater distance between the second set of ' plates 
thus arriving at an oblique angle. This can be re-
duced by making the second pair of plates as in 
Fig. 8b. Fig. 8c shows barrel distortion caused by 
loss of extreme scanning sensitivity due to the PDA 
fields. This can only be reduced by careful design 
of the PDA spiral. Fig. 8d shows trapezium distor-
tion. This is caused by asymmetrical Y deflection 
accelerating the beam as the driven Y plate goes 
positive and decreasing the X sensitivity accordingly. 
Specially designed plates are available for asym-
metrical deflection only. 

CRT DEFECTS 

Other defects occur in specific tubes and it must 
be realised that any CRT is a compromise between 
conflicting factors. Consequently the best instrument 
tubes as fitted in laboratory scopes can cost several 
hundreds of pounds, but the home constructor can 
purchase surplus tubes for just a few pounds and 
many quite good home-made scopes have been built 
using these tubes. 
With age or abuse cathode ray tubes tend to 

develop faults the most serious of which is likely 
to occur at virtually any time, is when the mechani-
cal structure of the electron gun fails. The gun is 
constructed with tiny spot welds and severe shock 
or vibration can cause an element to be dislodged. 
If this happens the tube is almost surely destined 
for scrap. 
Also linked to the mechanical structure of the 

tube is a fault producing what is known as a "soft" 
tube. This occurs when a small amount of air leaks 
into the bulb through an imperfect glass-to-metal 
seal. This may become evident only after many hours 
of operation and the symptoms are a diffuse display 
and a blue glow in the gun assembly. As the pres-
sure inside the tube rises further, tracking occurs 
in the gun and external circuits can be damaged. 
In order to avoid this fault occurring it is necessary 
to take great care when handling the tube and mak-
ing connections to it. Connections should never be 
soldered directly on to the tube pins as this is 
almost certain to break a seal or even crack the 
envelope, with glass flying everywhere at high 
velocity. 
Perhaps the most common fault, linked directly 

to old age, is low cathode emission. The cathode 
surface looses emissivity either by the emissive layer 
evaporating or becoming poisoned by the remaining 
gas in the tube. The effect is that in order to see a 
trace at all the brightness control has to be advanced 
so far that the beam spot goes out of focus and 
silvery. The silvery effect is due to the cathode emit-
ting in patches and on some scopes, if the focus 
control has sufficient range (making focus anode 
nearly the same potential as final anode), it is pos-
sible to produce an image of the cathode on the 
screen. The image looks a little like the full moon, 
the dark patches representing areas of low emission. 
Sometimes a low emission tube can be improved 

by deflecting the spot off screen and turning bright-
ness full up for a couple of hours. If this does not 
work a small transformer supplying 6-3V+10% can 
be used to supply the heater (common practice in 
TV's). However the insulation of such transformers 
is doubtful over lkV and a' breakdown would make 
the tube heater/cathode short or damage it in an 
even worse manner. A small auto transformer is 
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perhaps the best idea, fed from the normal tube 
heater supply with a boost of about 10%. 

Really bad tubes (that would be thrown out any-
way) can sometimes be restored by the circuit in 
Fig. 9. The heater of the CRT is supplied with 6, ‘8 
or 10V from Ti. When the HT switch is closed a 
small current will flow due to cathode emission. This 
current strips the top coating off the cathode and 
if the emissive layer beneath is better then the cur-
rent will rise. 10 or 15mA is typical of the current 
to be expected from a good tube if R1 is made 12ka 

Fig. 9: Circuit «arrangement to restore the cathode emission ola CRT. 

The pulse nature of the HT helps the stripping, but 
if nothing happens then 8 volts can be tried on the 
heater, 10V is for a real emergency! In many cases 
switching the heater off with HT still applied, at 
low cathode temperature, quite vigorous stripping 
can occur. This is shown by rapid kicks of the meter 
and small flashes in the gun. In this way really bad 
tubes can be recovered but it is also possible to weld 
the grid and cathode together or strip the cathode 
completely so it should be saved as a last resort. 

Flyback 
o  

1kVac 

Cathode 
Grid Al 

A3 + 150V, Y plates and X plates (depending on 
external deflection circuits) + 150V, PDA anode 
+1kV. Springs on A3 contact the graphite coating 
leading to the PDA spiral. 

R1, C2 and C3 smooth the —EHT line and R4, 
C5, and C6 smooth the PDA line. In simple scopes 
with PDA tubes the PDA is sometimes connected 
to the highest HT line. Cl couples pulses to the grid 
to bias the gun off during timebase flyback and R2 
is merely to isolate the grid from the EHT line. 
When the PDA potential required is only low the 

EHT is derived from a mains transformer, but when 
10kV or so is required, together with high beam 
currents, use is made of an RF EHT supply. This 
generates AC at about 30kHz and is fairly safe. We 
shall consider this in greater detail in a later section 
on power supplies, but one important advantage must 
be mentioned here. 
Because the RF EHT supply is self generating, 

involving usually an oscillator and a power output 
stage driving a transformer, the supply is easily 
stabilised against variations by sampling the output 
and applying feedback and, because of the high 
frequency, smoothing is relatively simple. 

SPECIAL TUBES 

Often it is necessary to present two traces simul-
taneously on one tube, scanned by a common X time-
base. Although successful electronic methods are 
available to enable two traces to be presented 
apparently simultaneously a double beam tube is 
favoured for some applications. 
The simplest approach is to construct two guns 

in one envelope, each with a set of Y plates and 
common X plates. This method is expensive, how-
ever, and the principle usually adopted is to split 

42 43 Y 

6.3V ac  

1 C2 
MOM 

+HT 

R2 
20k 

Astigmatism 
R4 

C5 

+1kV 

R1 

—1 V 47k 

C3 

Br,ghtness Focus 

CRT POTENTIALS 

We are now in a position to consider the arrange-
ment of the potentials on the tube to provide the 
necessary electric fields. Fig. 10 shows a typical 
arrangement. As we saw earlier A3 must be the 
same potential as Y plates and so the potentials are 
decided around this. Typical potentials might be grid 
—1000V, cathode — 995V, Al —850V, A2 — 150V, 

Co 

PDA 

Fig. 10: Basic circuit for supplying the 
various potentials required by a PDA 

CRT. 

634 

the beam. Usually the splitting is done by a splitter 
plate connected to the final anode. A snag with 
this method is that secondary electrons produced 
at the plate cause high background illumination of 
the screen. Sometimes this is prevented by per-
forming the splitting between Al and A2. 

To be continued 
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C. T. ELECTRONICS 267 ACTON LANE, LONDON 
W4 5DG 01-994 6275 

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER 

SEMICONDUCTORS 
AC107 
ACI25 
AC126 
AC127 
AC128 
AC116 
ACY17 
ACY18 
ACY19 
ACY20 
ACY39 
AD140 
AD149 
AD161 
AD162 
AF114 
AF115 
AF116 
AF117 
AF118 
AF172 
ASY28 
ASZ21 
BA102 
6A112 
BA114 
BA156 
BC107 
BC108 
BC109 
13C147 
BCI48 
BC149 
BC153 
BC157 
BC158 
BC159 
BC169C 
BC182 
BC183 
BC184 
BC212 
BC213 
BC214 
BC238 
BC239 
BCY30 

35p : BCY31 55p: MJ2801 £1 -25I0C36 
2591 BCY32 95p MJ2901 £2• 20 I 0C42 
25p • BCY33 459 MJE340 50p I 0C44 
27p I BCY34 605 MJE370 75p I 0C45 
28p BCY38 655 MJE371 90p, OCIO 
27p; BCY39 £1.00 MJE520 65p 0071 
25p' BCY55 £1.60 MJE2955£1.95 
305 BCYIO Up MJE3055 85p 
30p BCY7I 229 MM1613 43p 
25p BCY72 259 MM1712 60p 
55p BD121 75p MPF102 
609 BD123 759 MPF103 
65p 60124 80p (2745457) 
409 80131 759 MPF104 
40p BD132 75p (2N5458) 
25p BD153 75p MPF105 
25p BD156 75p (2N5459) 
259 13DY11 £1.40 MPSA06 35p 
259 BDY17 £1.60 MPSA16 30p 
60p BDY19 £1.95 MPSA56 35p 
309 8F152 20p MPSUO6 75p 
309 8F194 14p MPSU56 70p 
60p BF195 15p NKT135 35p 
3.1p BFX29 30p NKT222 259 
50p BFX84 309 NKT401 85p 
169 BFX85 30p NKT404 80p 
15p BFX86 30p NKT773 30p 
12p BFX88 30p NKT774 25p 
129 BFY10 35p 0A5 209 
149 BFY44 50p 0A10 209 
129 BFY50 25p 0A47 101) 
12p BFY51 259 0A70 129 
12p BFY52 25p 0A79 12p 
15p BFY53 25p 0A81 10p 
14p BFY90 6419 0A90 10p 
15p BSW63 65p 0A91 10p 
159 BSW68 80p 0A200 10p 
14p BSY95A 129 0A202 10p 
14p BY100 15p OAZ210 35p 
14p BY122 65p OAZ211 35p 
14p BY126 209 0C16 90p 
14p BY127 209 OCIO 65p 
14p BY164 65p 0C22 55p 
14p IS100 15p TIP32C£05 
129 15103 20p 0C26 iç 

--P TIP33C £1.34) 
129 MJ340 55p 0C28 65P:TIP34C £1.90 
40p MJ481 95p 0C35 6117, TIP35C £3.20 

ZIP lISIS 
15p ZTX107 
17p ZTX300 
20p ZTX500 
259 ITX501 
25p ZTX504 
40p : ZTX53I 
25p ZTX550 
25p 
25p 
309 
30p 
25p 
309 
50p 
60p 
75p 
499 
511p 

0072 
0075 
0076 
0077 

p:OC8I 
0083 

359 0084 
0C139 

3577 ()CIO 
0C170 
0C171 
0 C200 
0C201 
0C202 
TIP29A 
TIP30A 
TIP3IA 
TIP32A 74p 2N697 
TIP33A £1.05 2N698 
TIP34A £1.55 2N706 
TIP35A £3 • 35 
TIP36A £2-1)5 
TIP41A 75p 
TIP42A 1141p 
TIP29B 5884 
TIP3OB 009 
TlP3IB lop 
TIP32B 82p 2N1305 
TIP33B £1.12 2N1306 
TIP3413 £1•6411 2N1307 
TIP35B £2•01 2N1308 
TIP3613 £3.64 2N1309 
TIP4113 83p 2N1613 
TIP42B 98p 2741111 
TIP29C 71p 2N2147 
TIP30C 76p 2N2160 
TIP31C OSP 2N2217 

2N2218 
2N2219 
2N2222 
2N2222A 

65p TIP343C £4•10 2N2398 70p 
40p TIP41C 95p 2742646 50P 
20p I TIP42C £1.10 2742846 £1-50 

409 2742904 
15p 2N2905 
15p 2742906 
lip 2N2907 
20p 2N2926 
50p 2N3053 
30p 2N3054 
25p 2N3055 

tN659 Op 2N3232 
1N914 Op 2N3525 
1N916 op 2N3702 
1N4001 Op 2743703 
1N4002 9p 2743704 
1744003 Op 
1740004 10p 
1 N4005 12p 
1N4006 15p 
1N4007 14p 
1N4148 7p 

25p 
20p 
25p 
129 

2N7013A 15p 
2N708 15p 
2N930 20p 
2741132 25p 
2741302 16p 
2N13113 16p 
2N1304 25p 

5p 
259 
25p 
259 
12p 
25p 
65p 
50p 
70p 
95p 
14p 
12p 
12p 

305 12p 
2743706 12p 
2743707 129 
2N3708 12p 
2N3709 12p 
2N3771 £2.70 
2N3772 £2.75 
2N3773 £2.95 
2N3819 35p 
2743820 55p 
2743860 85p 
2N3904 229 
2N3905 259 
2N4058 12p 
2N4059 12p 
2N4060 12p 
2N4051 12p 

25p 2744126 17p 
25p 2744280 15p 
25p I 2N4287 159 
25p:2N42813 159 
25p 2N4289 15p 
25p 2N4290 15p 
25p 2N4444 £1.90 
70p 2744871 35p 
65p 2N4920 60p 
25p 2N5191 Np 
25p 2N5194 £1-10 
25p 40360 50p 
20p 40361 50p 
25p 40362 55p 

DIGITAL INTEGRATED CIRCUITS 

SN7400 24p SN7422 41Ip 5741050 25p 
SN7401 24p SN7423 48p 5747451 309 
SN7402 24p SN7425 48p SN7453 30p 
SN7403 24p SN7427 42p 5817454 30p 
SN7404 24p SN7428 509 SN7460 30p 
SN7405 24p SN7430 26p SN7470 30p 
SN7406 34p $747032 42p SN7472 309 
SN7407 349 SN7433 70p SN7473 40p 
SN7408 2612 5747437 6Sp SN7474 40p 
5747409 45p S747438 65p SN7475 55p 
SN7410 21 p 5741440 tOp SN74713 45p 
5747011 26p SN7441AN75p SN7480 ¡Op 
$747412 429 SN7442 75p SN7481 £1.25 
sorm.i3 3op 5117443 £1-00 SN7482 37p 

5747445 £2-00 SN748.3 £1110 
SN74I6 30p SN7446 £2 • 00 SN7484 110p 
57•47417 30P SN7447 £1.75 SN7486 45p 
SN7420 24p SN7448 £1.75 SN7490 75p 

SN7491AN SN74145£1 . 50 
£1 00 SN7ol50L3 35 

SN7492 75p SN74151 £110 
SN7495 75p SN 74153 £1.35 
SN7494 tOp 5N74154 L2 00 
SN7495 ¡Op SN 74155 £1 . 55 
SN7496 £1.00 SN74156 £1 - 55 
S817497 £6.25 SN74157 £1.00 
SN74100 £2-50 SN74160 £2 00 
5N74104 L1-45 SN74161 £2-00 
SN74105£1 - 45 SN74162£3- 40 
$7470107 54)p SN74163 £3.40 
57474110 80p SN74164f2.75 
SN74118£1.00 SN74165 £4.00 
SN74119£1.00 SN74166 £4.00 
SN74121 9Sp SN 74167 £6. 25 
$N74122 £1.35 $F474110£4- l0 
SN74123£2.70 SN74174 £2.00 
SN 74141 £1. 00 SN74175 £1.35 

SN74176 £1-64) 
$N74177 £1.00 
SN74180 £1.55 
57474181 £7.00 
SN74182£2•00 
SN74184 £2.45 
SN74185A 

£2 • 44) 
57474190£1.115 
SN74191 £1 95 
SN74192£2• 00 
SN74193£2•00 
SN74194 £2.50 
SN74195 £1. 85 
SN74196 £1.50 
SN74197£1 • SO 
SN74198£4.150 
$7470109 £4.60 

S.C.R. 
BTY79/40OR  75p 
CRS 1/05   259 
CRS 1/10   31Ip 
CRS1/20   3419 
CRS1/40   45p 
CRS 3/035   30p 
CRS 3/10   30p 
CRS3/40   50p 
CRS 3/60   60p 
CRS 7/400   70p 
CRS 7/600   lap 
CRS 16/100   65p 
CRS 16/200   129 
CRS16/600   £1 05 
C106B   443p 
C 1060   65p 
TIC 44   35p 
6RC/20   70p 
2N3525   £10 

BRIDGE REC1 1FIERS 
131122 1 5A 40V  40P 
BY164 1 4A 200V 57p 
CIC2-100 2A 100V 39p 

641. 100V 65p 

ZENER DIODES 
BZY88 Series 400mW 
3-3-33V. 5%  15p 

1-S watt range  25p 
10 watt range  45p 

L.E.D. 
TIL 209 H.P.50132 28p 

L.D.R. 
ORP12   50p 
OCP71   97p 

TRIACS 
SC400 6A, 400V  £1 00 
SC40E 6A, 500V  £1 20 
SC450 10A. 400V £1 25 
SCI5E 10A, 500V £1 45 
SC505 I5A, 500V .. £1 85 
2286 8A, Plastic 400V 90p 
DIAC   25p 

3A 200V DIODE  25p 

LINEAR OP. AMPS 
709C T009/OIL 40p 
723C 7099/OIL   £1 05 
741C OIL   50p 
747C TOSO/OIL   £1 10 
72748P OIL   059 
723C TO99   £1 OS 
CA3014   £1 55 
CA3018   £1 00 
CA3028   £1 20 
CA3036   £1 00 
CA3046   £0 95 
CA3048  £2 34 
CA3075   £1 60 
CA30900 £4 OS 
MC1303L   fl OS 
MFC4000B   60p 
SL403D   £1 80 
ZN414   £1 25 
LM309K  £1 90 
TAD 100   £1 90 
TOKO FILTER   45p 
TAD 110 £3-N 

LOW COST 
OSCILLOSCOPES 

Conc., Solartron 
1035 D.B. C0643.1 
1049 Mk. 3A CD711S.2 

D.B. 
1049 Mk.4. EMI 

D.B. WM2 

Solartron WM3B 
AD557 WM7 

CD513.2 WM8 
CD523 S.2 WM16 
CD643 WM18 

WM215 

All prices and details 
on application. phone 
01-994 6275. Inspection 
welcome-call at ware-
house. 

V.A.T. 

Unless otherwise stated 
all prices are EXCLU-
SIVE of V.A.T. Please 
add 10% to all orders. 
Carriage: orders under 
£5 + 20p. Over f..5 post 
free. 

WAREHOUSE 
20-24 BEAUMONT ROAD. W.O. 

SURPLUS COMPONENTS, TEST EQUIPMENT, etc. etc. 

THOUSANDS OF BARGAINS 
Test Equipment * Oscilloscopes * Signal Generators * Counters 
Cabinets * Bridges * Meters * Transmitters * Receivers * Power 
Supplies * Laboratory Equipment * Galvanometers * Audio Equipment 

*Video Equipment * Meters * Battery Chargers * Motors* Etc. * Etc. 

20 TONS OF ELECTRONIC EQUIPMENT 

Resistors * Relays * Capacitors * Switches * Transformers * Meters 

* Potentiometers * Component Panels * Semiconductors * Cable * 
Values * Etc. * Etc. * Etc. 

Regret no lists available. Personal callers only. Cash and Carry only. 

AUDIO ACCESSORY SHOP 
17, TURNHAM GREEN, TERRACE, 

CHIKWICK W4. 

VALVE AMPLIFIERS 

5 Watt   £12.50 
15 Watt   £24.50 
30 Watt   £29. 50 

50 Watt   £36 • 25 
150 Watt   £75-90 
500 Watt   £124-50 

TRANSISTOR AMPLIFIERS 

FAL Phase 50W   £39.93 I FAL Phase 100W   4111111S 

DISCO CONSOLES 

FAL Disco Mk 2   FAL Power Disco .... £123.75 
(with 70W RMS Amp) 

HEAVY DUTY 
LOUDSPEAKERS 

* SPECIAL OFFER PRICE * 
Decca 8in 10 watt HI- F1 
speaker, plus matching 
tweeter f7 50 complete 
Suitable 2 way Xover   41.21 
151n. 70W E.M.I. 8 ohm  E19.30 

SPEAKER CABINETS 

Suitable for any 12in. 'seeker 
covered in repine and vynair. 
Size: 18in 018in o Flin approx. £9.90 

DISCO LIGHTING 

Sound-lIghting module .... £7.90 

3 channel sound-light .... £22 .50 
011wheel 6in dia.   £5.25 
Suitable ; rpm motor   £1-00 

Strobe 4 Joule   £25•00 
Single flash box   £7 50 
(100W Red, Blue, Gn. Yel.) 
Triple flash box   £16.25 
150W Projector and Wheel £25 00 

TEAK VENEERED SPEAKER CABINETS 

For 8 x 51n speaker   43-50 each 
For itin. + Tweeter   £5 00 each 
For 13 o 81n.   fa SO each 
For 121n. + Tweeter   49110 each 

ALSO: Audio Connecting Leads, Tape, Cassettes, Stereo Systems, 
Mixers, Mic. Stands, Speaker Cloth, TurntaLles, Plynths. Covers, etc., etc. 

SGS EA1000 

3W AMPLIFIER 

MODULE £3- OS. 

Handbook 10p 

Solidev 1SW Class B 
Audio Amp thick film 
Circuit £3 65. 
Handbook 15p. 

TBA 800 5W Audio 
I.C. £1 50. Data 10p. 

UA041 SW Amplifier 
Module £3•75. 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

Pack 
No. 
1 500 Carbon resistors, 8, 5,1, 2 watt 
2 100 Electrolytic Condensers 
3 250 Ceramic, Polystyrene, Silver Mica, etc., 
Condensers 

4 250 Polyester, Polycarbonate, Paper, etc., 
Condensers. 

5 25 Potentiometers, assorted 
6 250 High-stab, 1%, 2%, 5%, resistors. 
7 50 Assorted Tagstrips 
8 lib Assorted nuts, bolts, washers, spacers, 

etc. 
9 25 Assorted switches, rotary, lever, micro, 

toggle, etc. 
10 50 Preset Potentiometers. 
13 30 Unmarked 0071 Transistors. 
14 25 Unmarked 250mW Zenerdiode, 4-7V, 5.1 V, 

5.2V, 7.5V, 9.1V, 10V. Measured and tested. 
Please state voltages required. 

15 50 GE Diode 0A47 equivalent. 

ALL COMPONENTS NEW AND UNUSED 
+ 250 P.P. per pack, £5 for 5 packs p/free. 

* SPECIAL OFFERS * * 

MINIATURE MAINS TRANSFORMER PRI. 240V. SEC. 12V. 100MA 
Manuf.: Hinchley 
Size: 36 o 45 x 40mm. 
F.C. 53mm. 

Price 1-115p. 100-60p ea. 1000-50p ea. 10,000-40p ea. 

3 CORE PVC INSULATED MAINS CABLE. GREY ML6650. 3 x 7/0•2mm 
Price 100m-£.4 - SO. 1000m-£35. 10,000m-£.1.111. 

0.47mfd. 50V. MYLAR FILM CAPACITOR. Slze 1" x o- as- ocp6s• P.C. 
Mount. 

Price 100-iip ea. 1000-5p ea. 10.000-4-3p ea. 
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ALL PRICES ARE INCLUSIVE OF V.A.T. 

MAIL ORDERS 

FANTASTIC OFFER 
GARRARD SP25 Mk IV. 
Goldring G800. Teak finish. 
plinth and tinted cover with 
mains lead and DIN plug and 
screened lead. All fully wired. 
Please add [ 1.75 £17-85 
for P. & P. and Ins. 

TURNTABLES 
Please add 95p P EL P and Ins. 
BSR MP60 £9.75 
G d SP 25 Mk IV (CHA) El l' 50 
G d SP25 Mk Ill [ 10-50 
G d SL6513 [13'95 
G d AP76 £17 • 50 
Garrard 401 £29.50 
G d Zero 100 (sgle) £31 .95 
Garrard Zero 100 ( Auto) [35.95 
Goldring GL85,P. P & C £65 95 
Goldring G101/P P & C £21 75 
Goldring GL72 £24 90 
Goldring GL72/P £31'90 
Goldring GL75 £30 95 
Goldring GL75/P £38.95 
Goldring GL75 Lid £4 • 25 
Thorens TDI25 Mk Il £63-95 
Thorens TDI25 AB Mk II £98 95 
Thorens TDI60 AB & C £54 95 
Thorens TDI65 AB & C £47.95 
Condor Auto Cleaner 

(Star Value) [1.40 P & P 15p 

TUNERS 
Please add t1p P & P and Ins. 
Alpha Highgate FTI50 [32-95 
Amstrad Multiplex 3000 £2.U95 
Metrosound FMS 40 £37 90 
Metrosound FMS 20 Mk Il £37.90 
Philips RH 621 £72 95 
Rogers Rlarook FET 4 (Cha) £32.95 
Rogers Ribrook PET 4 (Cased) 

£36-95 
£26 90 
£27.95 
[29'95 

Sinclair 2000 tuner 
Sinclair 4000 tuner 
Teleton GT202 ( N/P) 

SPEAKERS 
[I.65 for P & P ( Per Pair) 
Amstrad Acoustra 1500 £26 25 
Amstrad Acoustra 2500 £30 -25 
Celestion Dicton 15 £51.95 
Celestion Ditton 44 [82 .95 
Goodman, D/Maxim £40 95 
Goodman, Mezzo 3 £56•95 
Goodman, Havant £37'95 
Keletron KS4 £14 95 
Keletron KS8 £25 25 
Rank-Domus 150 £27.60 
Rank-Domus 175 £34.25 
Sinclair 016 £12 05 
Sinclair 030 £30 50 
Wharfedale Denton Il L27.40 

SPEAKER KITS 
Wharfedale Linton Kit [16-75 
Wharfedale Glendale Kit £29.40 
Wharfedale Dovedale Kit £44 - 95 

All prices correct 
at time of press 
(E. & O. E.) and 
ore subject to 
olterations 

FULL 12 MONTH 
AFTER SALES 
SERVICE 

with probably the best 
discounts offered in the U.K. 

AMPLIFIERS 
Please add 95p P & P and I nt. 
Amstrad 8000 Mk Il £I5• 85 
Amstrad 1C2000 Mk Il £32 00 
Amstrad Integra 4000 £23 90 
Alpha Highgate FA400 [39'05 
Global 10 -t- 10 £19-75 
Global 20 + 20 £15 95 
Keletron 1000 £27 50 
Keletron 1500 £30'65 
Metrosound ST2OE Mk Il £29 95 
Metrosound ST60 £53 95 
Rogers Ribrook (Ch) [41.15 
Rogers Rfbrook Mk Ill ( Ca) [44. 35 
Rogers Ribourne (Ch) £54 - 25 
Rogers Ribourne (Ca) £56.95 
Sinclair 2000 £24.90 
Sinclair 4000 [34.95 
Sinclair 605 £21'95 
Sinclair PRO 602 x Z30/PZ5 [ 18.50 
Sinclair PRO 6020 Z30/PZ6 [21.50 
Sinclair PRO 60 2 o Z50/PZ8 
Trans £27 -23 

Sinclair AFU PRO 80 (Filter 
Unit) P.O.A. 

Sinclair Stereo 80 Pre-amp P.O.A 
Sinclair Z30 Amp £3.85 
Sinclair Z50 Amp [4.50 
Sinclair PZ5 Power Supp. £4.20 
Sinclair PZ6 Power Supp. £6-15 
Sinclair PZ8 Mains Trans. £4.95 
Sinclair PZ8 Power Supp. £6.15 

TU NER/AMPLIFIERS 
Please add [ 1 10 F1 & P and I ns. 
Arnstrad 5000 £57.95 
Alpha FR 3000 £61 35 
Goodman, Module 80 £66 50 
Goodman, Mod 80 Cow £118 80 
Goodmans Mod. 90 £134 SO 
Goodmans One-Ten £98 00 
Rogers R brook (Cha) £61 95 
Rotel 150A £49 95 
Rotel 200A £64 45 
Status STA160 [89 95 

PLI NTH AND 
COVERS 

£3-45* 
P & P 7Ip 
For Garrard 
SP25.2025 
TC. 3000. 
AP76. SL72B, SL9513, etc. 
(4-95 + 75p P & P 

CARTRIDGES 
Please add I I p P & P and Ins. 
Goldring G850 [2.70 
Goldring G800 £3.45 
Goldring G800E [6.25 
Goldring G800SE £10-90 
Shure M3D £3 25 
Shure M44E £4 • 25 
Shure M55E £5.00 
Shure 75ED Type 2 [9-10 
Shure M75E1 Type 2 [8 25 
Shure VIS £25 95 
Sonotone 9 TAHC [I 20 
Sonotone V 200E (8 55 
Audio Technica AT 66 £3 15 
Decca London £19 50 
Ronctte SM 500)7 (3 45 
Ronette SM 5013/E £5 • 90 

  LOBAL AUDIO 
DISCOUNT WAIREHOUSES 

Dept Pvv4 ,174 Pentonville Road, London, I11. Telephone 01-278 1788 

Or: 4 Nigh View Parade, Redbridge Laine East, Woodford A  
Ilford, Essex. Tel: 01-550 1084. 

Open Monday to Saturday 9 30 a m to 
6 p rn LATE NIGHT FRIDAY 7 p.m. 

. 0(der with coolidem • Send Postai Ord., Cheque 
. Nélooev Order 14.1.11. of Cash ho 11.9ixtrred 

Mail CALLERS Please note mat t hecto., ( Oniv hPnce pled ltetleleer 
e.utn cheque Caro, long Flarrlay 

2 minutes Iront KING S CROSS. EUSTON & ST PANCRAS 
on main road leading to the East and West Country 

PRINTED CIRCUIT KIT 
BUILD 60 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS' with 
PARTS and TRANSISTORS (rom your SPARES BOX 

CONTENTS: ( I) 2 Copper Laminate Boards 4110 0211,. ( 2) 1 Board for Match. 
bon Radio. 131 1 Board for Wristwatch Radio, etc. ( 4) Reale. (5) Resist Boivent. 
(6) Etchant. (7) CleanseriDegreaser. (8) 16•page Booklet Printed Circeelle for Amateur,. 
(9) 2 Miniature Radio Mals SW/MW/LW. Also free with each kit: ( 10) Esaentlal 
Dealgn Data, Circuits, Chaule Plans. etc. for 60 TRANSISTORISED PROJECTS. 
A very cnniprehen•jvc .electInn nf circult• to suit everyone's requirements. 

EXPERIMENTER'S 
PRINTED CIRCUIT KIT 

70p 
Postage & Pack. 10p ( UK) 

Commonwealth: 

SURFACE MAIL 15p 

AIR MAIL 60P 

Australia, New Zealand. 

South Africa, Canada 

(11 Crystal Set s'Us bia.rd Detector. ( 2) Crystal Set with voltage-quadrupler detector. 
(31 Crystal Set with Dynamic Loudspeaker. ( 4) Cryntal Tuner with Audio Amplifier. 
15) Carrier Power Conversion Receiver. Split-Load Neutralised Double Reflex. 
(71 Matchbox or Photocell Radio. (81 "TRI.PLEXON" Triple Reflet with self-
adjulting regeneration ( Patent Pending). (9) Saler Battery Loudspeaker Radio. 
The smallest 3 designs yet offered to the Home Constructor anywhere ln the Worlii. 
3 Subminlature Radio Receivers based on the "Tritlexon" circuit. Let 113 know 
if you know of a retailer design published anywhere. ( 101 Postage Stamp Radio. 
Site only 1.821n x 0.95in x 0.25in. ( ll) Wristwatch Radio 1.15in x 0.8015 x 0.55in ( 121 
Ring Radio (1.701n x 0.70in x 0.55M. ( 13) Buteria•powered Radio. Rune on sugar or 
bread. ( 14) Radio Control Tone Revolter. ( 15) Transistor P/P Amplifier. ( 18) Inter' 
com. ( 17) 1.valve Amplifier. ( 181 Reliable Burglar Alarm. ( 19) Light-Seeking Animal, 
Guided Mhulle. ( 20) Perpetual Motion Machine. (211 Metal Detector. (22) Transistor 
Tester. (23) Human 13.1v Radiation Detector. ( 241 Man/Woman Discrintinator. 
(25) Signal Injector. ( 261 Pocket Transceiver ( Licence required). ( 27) Constant 
Volume Intercom. (281 Remote Contrai of Mode]. by Induction. ( 29) Inductive-Loop 
Transmitter. ( 30) Pocket Triple Reflex Radio. 1311 Wristratch Tramimitter)Wiredess 
Microphone. (321 Rein Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre• 
amplifier. (35) Quality Stereo Push•Pull Amplifier. ( 361 Light•Beam Telephone 
"Photophone". (37) Light•Beam Transmitter. 138) Bilent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (401 Thyristor Drill Spent Controller. (411 Light ))immer. 
(421 I.C. Pre-amplifier. (43) I.C. Amplifier. (44) I.C. Intercom. (451 I.C. Radio. ( 46) 
RaudIve Volces Receiver. ( 47) Biofeedback Amplifier. ( 48) Brainwave Detector. 
(49) Proximity Switch. ( 50) Laser Projector. 
Plue 10 Photoelectric Circuits, Simple Mar.,, Long Range Alarms, Projector, etc. 

YORK ELECTRICS, Mail Order Dept. 
335 BATTERSEA PARK ROAD, LONDON, S.W.11 
Send a S.A.E. for full detalle and a brief deseription of all kit, and Peciolo. 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors. Capacitors, Potentlometers, 
Knobs, Rotary, Slide, Key Switches, 1F's, Tag Strlps, Drive Drums, Springs, 
Mendies, Coli Formera, Wire, Grommets, Relays, Pulley Wheels, Magnets. 
Transistor Panels, etc., etc. 

Save yourself L's on these well selected parcels 61bs net weight £1.00. 
O. .1 O. 40P. 
Brand new Wlre-wound Resistors 1-7 Watts Good selection. 100 for £1. 
p, .1 p. 15p. 

Assorted Computer Panels. These panels are exceptionally good value and 
contain a minimum of 75 transistors, stacks of diodes plus Trim Pots. 
Polyester Capacitors, and include a fewl.C.s.10 panels for £1.00 p. á p. 27p. 

Mollard Ferrite Cores LA350p. LA475p. LA210050P• 

BER Record Player Motors. 9 volts. £1-00 VAT. 

Assorted Capacitors, Silver Mica, Tubular and Disc CeramIcs. Polystyrene 
Tremendously good selection. 300 for £1, p. 8. p. 20p 

Please include 10% V.A.T. to total cost cil goods 

MAIL ORDER ONLY 

XEROZA RADIO 
1, EAST STREET. BISHOPS TAWTON, DEVON 

PW (14. PROJECT 
UNIT "A" (Rs. Cs, Sic%) £1.20 
UNIT "B" ( Rs, Cs, Sic's) 0 • 88 
MULTI-SYSTEM DECODER ADDITIONAL 
ALL THESE PARTS ARE FOR THE SAME Q4 PROJECT 
PARTS (Rs, Cs, Pots, Switch) ... £4.91 
POWER SUPPLY ( R, Cs, Sic's Tiformer) £2•52 
PRINTED CIRCUIT BOARDS (set of 5) [2.25 
(Fibreglass, drilled. tinned) 

ADD lop P&P ADD 10% V.A.T. 

S.A.E. for free list of Q4 and other kits and PCB's for P.W. and 
P.E. Projects, and with all other enquiries. 

PHONOSONICS 
Dope PW4, 15 KENTISH ROAD, BELVEDERE, KENT, ()AU SEW 

MAIL ORDER ONLY 
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WEN In 
DOMESTIC 

ELECTRONICS 
THE British Electrotechnical 

Approvals Board for House-
hold Equipment was set up 

by the British Standards Institu-
tion to promote the widespread 
practice of standard safety rules 
in domestic electrical and elec-
tronic apparatus. The scheme is 
now being extended to include 
iudio and radio products, within 
the first group, i.e. record players. 
record players with radio, radio-
grams and mains/battery port-
able radio receivers with rated 
audio outputs up to 6+6 watts 
stereo and 10 watts mono, both 
continuous sine wave ratings. 
The scheme applies the specifi-

cations and testing procedures as 
detailed in BS415: 1972 (with 
amendments). This short article 
has been prepared to assist con-
structors and users of related 
equipment, since some of the 
specifications in BS415 are of 
particular interest to constructors. 
The specification states the 

scope of the safety requirements, 
the definition of terms used in 
context, the general require-
ments, conditions of test, mark-
ing and instructions, ionizing 
radiation, heating, electric shock, 
insulation, fault conditions, 
mechanical strength, components, 
terminal devices, flexible cables, 
connections, television and other 
picture tubes and mechanical 
stability. The notes that follow 
are for guidance only, in the 
interest of practising safety con-
siderations. 

GENERAL REQUIREMENTS 

Under the terms of BS415 
adopted for the scheme, the 
apparatus is expected to be de-
signed and constructed to present 
no danger and in particular pro-
vide for personal protection 
against electric shock, and the 
effects of excessive temperature, 
ionizing radiation, implosion, fire, 
mechanical instability and mov-
ing parts. 

MARKING 

The equipment should have 
indelible markings, that cannot 
be removed by rubbing with 
cloth soaked in petrol or water, 
on the exterior (but not on the 
bottom) or inside a removable 
lid. The information to be marked 
should include the following: 

1. The nature of the supply, a.c. 
or d.c. using symbols according 
to BS3939. 

2. The rated supply voltage or 
range of voltages. In the latter 
case the indicated voltage set-
ting being used must be clearly 
shown. 

3. The rated mains frequency in 
hertz if a.c. 

4. The voltage and current or 
power which may be drawn 
from the main unit to supply 
other units. 

5. Warning of live parts made 
accessible by removing or open-
ing a cover. 

6. Mains flexible leads should have 
a label attached if permanently 
connected to the equipment, or 
a marking should be close to 
the mains connecter on the 
equipment, giving the follow-
ing information (for U.K.): 
"Warning: this apparatus must 
be earthed". 

7. Mains flexible leads should be 
connected in accordance with 
the British Standard colour 
code: Brown to "live", L, or 
red painted terminal; Blue to 
"neutral", N, or Black painted 
terminal; Green and Yellow to 
"earth", E, green painted or 
,earth symbol terminal. 

8. Fuses should be used to pro-
tect equipment and the ratings 
marked close to the fuse (if 
mounted on equipment) or by 
labelling the mains supply lead. 
(As a guide, for equipment of 
power consumption rated at 
less than 500W use a 3A fuse, 
or to withstand switch-on 
surges, a 5A fuse; for power 
consumption rated at less than 

81)0W use a 5A fuse; for less 
than 3kW use a 13A fuse. It is 
seldom wise to use a 13A fuse 
to protect small equipment of 
less than 500W.) The power 
consumption should be indi-
cated and not exceeded by more 
than 10%. 

TERMINALS 

I. Where a separate safety earth 
terminal is fitted the standard 
symbol (BS3939) should be 
visibly marked adjacent to it. 

2. Where terminals are live under 
normal operating conditions a 
symbol should be marked adja-
cent to it to indicate this fact. 
This should include the output 
terminals of high power ampli-
fiers and transmitters. 

3. The outputs of "battery elimi-
nator" units should clearly in-
dicate by marking near the 
terminals the load power and 
voltage that can be handled. 

4. Terminals used for inter-con-
necting one or more units to a 
"master" power supply source 
should indicate ratings as in 
number 3 above. 

SHOCK PROTECTION 

Inaccessible live terminals used 
for providing connections to 
other units should be protected 
by an insulated and captive 
cover. Live terminals should not 
be easily accessible during normal 
operation. 

Accessibility is determined by 
BSI as being touchable by insert-
ing through apertures, or other-
wise easily applying, a "standard 
test finger". For test purposes, 
this finger is approximately 
equivalent in size to an average 
adult index finger 80mm long by 
12mm across its narrowest thick-
ness. Also used is a "standard 
test pin" 25mm long by 6mm 
diameter, being near the size of 
a pencil. 

Live operating shafts and aper-
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tures should be adequately pro-
tected so that a free hanging 
endless metal test chain of 2mm 
diameter (approximating to a 
lady's metal necklace chain of 
small links) cannot make elec-
trical contact through any aper-
ture. 

Knobs, levers, push-buttons and 
similar manually operated devices 
should be fastened so that their 
operation will not impair the pro-
tection against shock. When re-. 
moved by detaching the fixing 
screw, pin, or clip, there should 
be no exposed live parts. 
A metal pin 100mm long and 

4mm diameter should not be 
capable of being brought into con-
tact with any live part, through 
any aperture, when held by the 
fingers. 

Access holes for setting up of 
preset controls by means of a 
screwdriver or hexagonal key 
wrench should not introduce a 
risk of the tool touching live 
rarts with a risk of shock. Any 
other hole within 25mm of this 
hole should not involve the risk 
of a shock. 

OTHER POINTS 

Accessible metal parts shoula 
be connected to the earth wire 
of a 3-core mains cable and effec-
tively earthed through the mains 
wiring system. 

Resistors should not present 
unstable overload conditions in 
the event of a short-circuit or 
disconnection through fault con-
ditions, presenting a hazard 
under any of the safety require-

ments. Similarly, with the break-
down of capacitors, normally hav-
ing adequate dielectric strength 
for the voltage rating quoted by 
the maker, such a hazard should 
not result. 
High voltage components and 

assemblies (above 5kV) should 
not give rise to risks of fire to 
surrounding apparatus or give 
rise to any other hazard. 

For equipment provided with 
a connector socket for the mains 
supply, the safety earth terminal 
should be an integral part of this 
socket. 
Terminations (including screw, 

soldered or crimped) should be 
so located or shielded that even 
one strand of the conductor, that 
may escape the termination, does 
not present a risk of accidental 
contact with another live part or 
metal accessible part. 
Screw terminals should be fixed 

so that they will not work loose 
when the nut or screw is 
tightened or loosened during 
normal fixing or detachment of 
connections. Screw terminals 
should not cause damage to the 
wire when tightened, thus risking 
a subsequent fracture. 

Flexible mains leads should 
comply with BS6500. 

FINALLY 

These are just some of the 
points worth noting. We would 
add here that small children 
are at particular risk unless 
special care is exercised regarding 
accessibility to equipment and, of 
course, hot soldering irons. If 

you have small children please 
do not leave your workbench un-
attended without first making 
sure that they connot gain access 
to your work. Best to lock the 
door and/or switch everything 
off. Large electrolytics hold their 
charge for some time; it is wise 
to tape the terminals to insulate 
against accident touching. 

Always use a protective guard 
for your soldering iron and never 
leave an exposed hot iron hang-
ing by a hook. Splashes of hot 
solder and flux can ruin your 
clothes; wear an overall or old 
working trousers. 

It is always a wise move to 
have a first aid kit for cuts and 
shock. Minor burns can be best 
treated by running cold water 
on the affected area immediately 
for at least three minutes. More 
serious burns should be seen by 
a doctor. Never apply ointments 
or creams to a burn without first 
seeing your doctor. 

British Standard specifications 
can be inspected free of charge 
at the BSI library in London, W.1. 
Purchases should be addressed to 
BSI Sales Dept., Newton House, 
101 Pentonville Road, London N1 
9ND. 

Manufacturers and vendors 
wishing to be considered for appli-
cation of BEAB approval to their 
products are invited to apply to 
BEAB, Mark House, 153 London 
Road, Kingston-upon-Thames, Sur-
rey KT2 6NX with full details of 
their products. All applications 
within these categories should be 
received by 8th March, 1974 . • 

off the record 
A

S this is the last issue of Practical Wireless in Volume 49, we 
thought that readers would be interested in a few details 
before we launch into the 50th volume next month. 

Volume 49 carried the most number of pages (1,232 plus covers) 
in the 33+ years history of monthly Practical Wireless. The previous 
best was 1,184 in volume 37, 1961-62, for 12 monthly issues. Pre-
September 1940 issues were weekly. Of these (taken over a six-
month period) Volume 1 1932-33 carried 1,256 pages and Volume 3 
1933-34 -carried 1,184 pages. 
There were 89 constructional articles and serial parts, 46 features 

and serial parts, 8 Datacards, 3 Crosswords, 2 Supplements, 
1 competition, 1 special offer, plus the usual regular News and 
Comment items, all in Volume 49. 
We have not counted the number of components that have been 

listed for our projects, but would make an estimate of several 
thousands. This may explain the reason why we have broken rec-
ords with advertisements too, more than 760 pages In Volume 49. 
There were more than 500 pages of editorial material. What a 
bargain for £2•501 

The official ABC (Audit Bureau of Circulations) figure for the 
circulation of Practical Wireless for the six-month period July to 
December 1973 showed a 0-37% increase over the same period 
of 1972. This was greater than its nearest rivals in a similar field 
in the U.K., and it still represents the highest ABC figure of all 
U.K. do-it-yourself radio and electronics journals. 

It does show that the magazine's strength is in the active partici-
pation of you, the readers, buying components and making them 
into working projects. Our records of response to advertisements 
endorse this statement. There must be many of you who are equally 
content to read about othèr constructors' activities. For these 
readers and those of you who are just starting to follow our projects, 
why not have-a-go now? What's that—you have no good tools? 
Then you simply must invest in our Special Offer Tool Kit! 

COMING SOON 

We have some unusual ideas coming in our summer issues, 
details of which will be given next month. If you can't afford a 
holiday this year, you can afford 25p for Practical Wireless each 
month. If you can afford a holiday, take P.W. with you. Thousands 
dol 
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111APLIN ELECTRONIC SUPPLIES 

l it 111(i I. 
or 

Model 120 S3I % LI. 
PROJECTS DESERVE A Centurion 
PROFESSIONAL QUALITY INSTRU-

MENT CASE-4 MODELS 

Model 120 all aluminium two part 
construction. Top and aide's, blue • 
hammer glide, front, rear and I 
bane: white. Others: mild steel 
three part conatruction. 
Top, bane, sides and detachable 
rear panel, blue Mourner. Detach-
able 11.1111111111U111 front panel finished in o hit. 

Dimensions in Incite.. Model 320 

Model W II Ii Price 
120 ti 21 6 £115 
220 ti 6 31 tees 
221 8 6 o teto 
320 12 8 12 2575 
Chassis for model 320 £1.75 extra. 

Please send s.a.e. for tree illustrated lead t. 

ORGAN BUILDERS 
MES announce the my latest de, elopment att organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 

LOOK AT THESE AMAZING ADVANTAGES 
* 13 frequencies from (..2 to CO. * Each frequency 
digitally derived from • SINGLE h... master oscillator 
* Initial tuning for the WHOLE ORGAN: ONE 
SIMPLE ADJUSTMENT. * Relative tuning NEVER 
DRIFTS I * External control allow. imtant tune-up 
to other musicians. * Outputs will directly drive most 
types of dividers including the ¡Mill°. * And each 
output can also be used misdirect tone source. * Vari-
able DEPTH AND RATE tremulant optional extra. 
* Gold-plated plug-in edge connexion. * Complete 
Obre glass board (including tremulant if required) ONLY 
37m. x 4.5in. * Very low power consumption. 

* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tented 
and fully guaranteed. 
1/3102T (with tremulant) ONLY 
£14 26. 
1)1102 (without tremulant) £12 25. 

SAJ11.0 7-stage frequency divider In one 14 pin DIL 
package. Sine or square wave input allow, operation 
from almost any type of master oscillator including the 
DM02 (when 97 notes are available). Square wave 
outputa may be modified to saw-tooth by the addition 
of a few components SAJ110: tees each OR special 
price for park of 12: US 00. S.a.e. please for data sheet. 

* S.a.e, please 
for full technical 
details. 

Trade enquiries 
relearn, 

*SME 
cDA4Y 
SE&WICE 

51APLIN: Projected "' de ut London",. third airmet. 

TRANSISTORS. DIODES 6 IC's. 
ACI27 229 BP194 15p 0.400 7p 
AC128 2Op IIFY51 169 0Aal 8p 
AC176 179 11PF102 96p 1N914 4p 
AD149 47p 0C44 20p 1764140 4p 
AD161/2 89p 01.11 20p 1N4001 8p 
BC107 10p TIS43 23p 1764002 6 i p 
BCIOS 10p 2N171 I Np 1N4003 7p 
BC109 10p 2N2219 25p 1N4004 7/0 
BCI47 10p 2N2646 45p 1N4005 13p 
BC14/4 10p 2762905 839 1N4(106 8 p 
BC149 12p 2N2907 26p 1N4007 91/ 
BC1671 13p 17620260 10p W005 30p 
BCI69C 129 2N2926V 10p WO4 33p 
BC1821. 109 2N2926ti 10p 741C 8-pin 
BC204 14p 2N3053 189 D.I.L. 36p 
BC209C 149 2N3055 49p 741C 14- pin 
BD131 45p 2N3819 309 D.I.L. 451. 
BD132 64p AA119 7p D.I.L. Sockets 
BD131/2 £1.20 BY127 111p 8spin 20p 
BD135 369 BY164 .1111p 14-pin 15p 

See our catalogue for our full range of transistors. 74 series 
IC.', bridge, etc. 

CAPACITORS 
Subduiniature 
Axial lead electrolytic 

3Ifd V Price 
1 03 Op 
1.5 69 (lp 
2.2 63 flp 
3.3 83 CIP 
4.7 63 6P 
8.8 40 6p 
6.8 83 Ip 
10 25 OP 
10 63 6P 
15 16 6p 
15 40 Op 
15 63 69 
22 10 flp 
22 25 6p 
22 83 Op 
33 6 3 6p 
33 16 flp 
33 40 69 
47 4 89 
47 10 ep 
47 25 flp 
47 40 ap 
47 63 OP 

Mfd 
68 
68 
68 
100 
100 
100 
100 
100 
150 
180 
150 
150 
150 
220 
220 
220 
220 
220 
220 
330 
330 
930 
930 

V Prier 
6369 
16 flp 
63 109 
4 Op 
to lo 
25 flp 
40 119 
83 12p 
4.3 OP 
te 61. 
25 flp 
40 10p 
63 12p 
4 Op 
to op 
18 6p 
25 10p 
40 12p 
83 189 
4 flp 

10 8p 
16 10p 
63 229 

Mid V Price 
470 6.3 Ip 
470 10 10p 
470 25 129 
470 40 18p 
680 6.3 10p 
680 16 12p 
680 25 18p 
680 40 229 
1000 4 10p 
1000 10 12p 
1000 16 18p 
1000 25 22p 
1500 6.3 12p 
1500 10 18p 
1500 16 22p 
2200 6.3 18p 
2200 10 22p 
3300 63 22p 
4700 4 22p 

OMNIUM 
GATHERUM 

PP3, 6 etc. battery clip dual 121111. 9p 

PP1, 9 etc. battery clip separate per pair Iht 

Pair crocodile clips 1 red, 1 black insulated 
sleeve. 7P 

Solder Multicore 29.swg 10 metres 209 

Silicone prefix in special dispenser 20m1. 43p 

25P 

PVC 
48p 

859 

Red neon 240V panel mounting 

Lacing Cord Strong rayon cored 
25m. 

Panel fuse holders 20anm 209; 11" 

Tramforment 
LT700 min. output transformer Pr). 1.2k II 
Sec, 6 CI 200mW 37p 

Sub-min. Mains Transformer 
6-0-6V 100mA 959 

12-0-12V 50mA 959 
Size:Both approx. 30 x 27 x 25  

Min. Mains Transformer (Size: 48 x 31 x 
38mm) 0-12V 250mA, 0-12Y 250mA £14113 

Mains transformer MT3AT 
PM. 200-220-240V, Sec. 12-15-20-24-30V 2A 

£3-05 

Mains Transformer MT206AT 
PH. 200-220-240V, Sec. 0-15-20V 1A. 
0-15-20V IA £3 88 

Also In stock: Wide range of brass and nylon 
nuts, bolts and washer, + solder tags, 
shakeproof washers etc. 

PLUGS AND SOCKETS 

DIE PLUGS 
2 pin ( 1 Mod 8p 
3 pin 9p 
4 pin, 5 pin A 
(180), 5 pin B 
(240n), 6 pin 10p 

DIN Sockets 
2 pin (Ip 
3 pin, 4 pin, 5 pin 
A ( 180.), 5 pin B 
(NO.), 6 pin 7p 

e et,1.) PA:e4,9 
e'r 

MAINS 
P360 3 pin 15A 
chassia plug with 
line socket. Per 
pair Ittlp 
SA 2190 S pin 5A 
chassis plug 209 
13A 1862 Line socket 
for above 28p 

11e1117RDO 
RP8 8 way chassie 
plug 47p 

RS8 If way chassis 
socket 82p 

PHONO 
Plug plastic 
Plug screened 
Chsusla socket 

5P 
90 
49 

JACK 
Std. r mono plug 
Phonic 18p 
Screened 17p 

Std. 1" stereo plug 
Plastic 18p 
Screened LOP 
Open mono socket 
r 10p; Moulded 
mono socket r with 
2 break contact» 
139: Moulded atete)) 
socket r with 3 
break contacts 189; 
350101. plug plunk 
Sp; screened 11p; 
open bucket 8p. 

WE KNOW YOU NEED 
IT! 

The ass 1974 Catalogue 
is STACKED with dozens 
of tempting new IMett. 
BRIMMING OVER with 

clear illustrations 
and detailed .1sta. 

WE'RE WAITING 
TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
with our POST FREE 
ordering system. EX-
CITED by our BIG 
VALUE discount vouch-
er,. STAGGERED by our 
UNBEATABLE speed of 
service. Take the drat 
step towards real service 
NOW I Send ONLY 25p 
for our beautifully 
produced catalogue and 
leave the rest to mil 

POTENTIOMETERS 

Rotary miniature carbon track r Wynne 
Single gang Lin or Log 
fek, 10k. 25k, 50k, 100k, 250k, 
500k, 1M, 2M (and lk Lin) 129 

e 

Dual gang 
(Stereo) without 
switch Log or Litt 
5k to 2M as 
above 38P. 

Single gang with DP switch 
250V 2A Log or Lin 5k to 
2M aa above 23p 

PRESETS 
Sub-miniature 0.1W 
Vert or /Soria 
100. 250, 200, 11e. 
5k, 8k, 10k, 25k, 

50k, 100k, 200k, 
500k, 151 Ip 

Wirewound 10% 1W r spindle 10, 50, 100R 84p; 250, 500, 1k, 6k 
33p: 10k, 37p: 25k 409; 50k 449. 

KKIOBS All f" shaft. Grub screw fixing 

Duunetre in 1,6,1,4 

K30/1 K30/3 K30/2 
(13mni) (17mm) ( 13mm) 
Up 239 28p 

11K12 32mot 
long, black 42p 
pointer with 
white stripe lip 

/(30/8 (32,,,m) 

Flt3 (28mni) F12 (33mrM 
with number. Ski 
cd skirt 230 

31E50 (94nani) CK4 (36666) 
289 lab 

RESISTORS 
Carbon Film ¡W 5% 1 a to 1M; 10% 1.2M to 1031 E12 
Carbon Film ¡W 5% 10 to 100; 10% 1.2M to 10M El2 
Carbon Film ¡W 5% 11 n to 910k E12 a E24 
Carbon Film 1W 5% 100 to 10M E12 
Metal Oxide ¡W 2% ton to 1M El2 a E24 
Wirewound 21W 10% 0.22ohm• to 0.47ohnoe E12 
Wirewound 2/W 5% lohm to 270ohms E12 

El2 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68. 82 and decades 
E24 values 11, 13, 16, 20, 24. 30, 36, 43, 51, 62, 75. 91 and decades 

1p 
1p 
1p 
Sp 
Op 
10p 
10p 

SWITCHES 
Rotary with adjustable stop 1 pole 2 to 12 way: 2 pole 2106 way; 
3 pole 2 to 4 way; 4 pole 2 or 3 way, each 24p. 
Maim rotary DPDT 250V 2A 209. 

e- 0 Push to make 
non-locking 
18p 

Toggle 250V 1.5A 
with ON/OFF 
plate 25P. 

Slide 
Miniature 

DPDT 9P 

Sub-miniature toggle DPDT 
(12 x 12.5 x limm exc). 
toggle) 220V 9A 889 

VAT Please add 10% 
to the final total. 

Post 86 packing FREE in U.K. 
(10p handling charge on orders under 50p.) 

Orders and enquiries for catalogues to MAPLIN 

ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh. 
Essex. PHONE SOUTHEND (0102) <4101 
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"SLO-SYN" 3-LEAD 
SYNCHRONOUS STEPPING 

MOTOR 
Type SS15. These 
One motors are 
easily reversed. 
starting and stop-
ping in less than 5° 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to give DC to winding for a maximum 
holding torque of 300ozlin with 35v at 0.35 amps 
through winding. For AC. (synchronous) operation at 
120r.. 50Hz. Speed 60 rpm at 60Hz.. 72 rpm. STEPPING. 
Holding torque at 50 steps per second-100 oz/in. Can 
be wired to give 100 or 200 steps per revolution wily 
accuracy of 01° per step non-cumulative. Torque 
characteristics can be modified by simple R.C. 
circuits. Dimensions: die. 4", body length 4r, spindle 
length 2r o -"V die. Weight 63 tbs. BRAND NEW in 
maker's packing. Offered at less than 3 maker's price. 

OUR PRICE ONLY £13  

MAINS SOLENOID by MAGNETIC 
DEVICES LTD. 
A beautifully constructed solenoid at hell normal 
price. A 2-sided bracket is incorporated fo vertical 
or horizontal mounting. Size: 2" a 13" a 13. Pull is t 
approximately 2Ibs., plunger travel ir. F:Ong eye 
takes up to 3" bolt, plunger non-captive. NEW in 
original maker's boxes. £1•20. P. & P. 20p. Large num-
ber available, special price for quantity. 

SMITHS RINGER-TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 15 x 1min 
divisions, approximately j" between 
divisions. Panel mounting with chrome 
bezel 3j" din. £1 40. 15P P. & P. 

KNOWLE ( U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 2000, output 60 or 80 DB at 1 Kc! 
As used in deaf aids, bugging devices. etc. Size (60 
DB) 7/32" a scr a 3^: (80 DB) j" x 5'32" a I". Ex-
equipment, all tested. £1 20 each. P i& P. FREE. 

MAINS 
SOLENOID 
This little unit gives 
vertical lift of approxi-
mately 1" through 
hinged "e I b o w". 
Bracket incorporates 2 fixing screws. Length of arm. 
23. 240V AC. Pull at coil Is approximately lib. £1 
FREE P. 5, P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MHO 
31b, pull, sr o r 

Travel 1". 110p 
each. P. & P. 10p. 
240AC type MMI. 2Ib pull. 
13" a II" a 1". Travel I" 70p 
each. P. & P. 10p. Quantity 
discounts: 10-5010%. 50 up-
wards 25%. 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240 AC.. 28rpm. NEW 
HIGH TOROUE.approx 
overall size: 33" n 3r a 
2j" -I- spindle*" dia, as Illustrated. £2 70. P P 30p 
Similar to above, 19rpm. £2 • 70. P. ea P. 30p. 
11Orpm with pressed steel gear case (similar to above 
but slightly smaller). £2-70. P. & P. 30p. 

NORPLEX 
The famous American fibre-glass copper-clad 
laminate. Finest quality with woven glass base of 
Epoxy-resin. Excellent Mech. and Elec. conductive 
properties. Heat resistant, ideal for P.C.'s etc. THIS 
IS A SPECIAL PURCHASE AND ONLY AVAILABLE 
WHILE STOCKS LAST! Sizes: 12" x 12"; 24" a 12"; 
24" u 24"; FULL SHEET 43" x 37" (11 sq. ft.). Single-
sided Copper with thickness of 1/32". 3/64". 3/32'. 
Also double-sided 1/32", 1/16", 3/32". £1 per sq. ft. 
Cut sizes (1-10 sq. ft.) 25. P. & P. Full Sheet £11 each. 
Carr. £1 for 1st sheet plus 25p each additional sheet. 

SILVANIA IMAGNETIC SWITCH 
NOW complete with reference magnet' 

A magnetically activated switch, vacuum 
sealed in a glass envelope. Silver contacts , 
normally closed. Rated 3emp at 120v. %amp 
at 240v. Size: (approx.) 1-&" long a *" die. 
Ideal for burglar alarms, security systems 
etc.. and wherever non-mechanical switching 
is required. 10 for £2•10; P. & P. 15p. 50 for 
VI; 100 for £111.50. FREE P. & P. over 10. 

AMPEX 7.5v. D.C. MOTOR 

This is an ultra precision tape 
motor designed for use In the 
AMPEX model AG20 Portable 
recorder. Torque 450GM/CM. 
Stall load at 500ma. Draws 
Berne on run. 60Orpm ± speed 
adjustment. Internal AF/RF 
suppression. 3" die. x 1" 
spindle, motor 3" die. n 19". 
Original cost £16•50. OUR 
PRICE £330. P. & P. 25p. 
Large quantities available 
(special quotations). Mu-metal 
enclosure available 75p each. 
FREE P. & P 

ALL PRICES NOW INCLUDE 

V.A.T. UNLESS OTHERWISE 

STATED 

All items are NEW and UNUSED. Postal 
or carriage charges are for Gt. Britain only. 
We welcome orders from established 
companies, educational depts.. etc. All 
orders under £2-50 C.W.O., please. 
Company orders under £2.50, surcharge 
60p unless C.W.O. 

ELECTRO-TECH 
315/317, EDGWARE ROAD, 

COMPONENTS LTD. LONDON, W2. 
Tel : 01-723 5667 01-402 5580 

become 
a RADIO-AMATEUR! 

learn how to become a radio-amateur 
in contact with the whole world. We give 

skilled preparation for the G.P.O. licence 

free! Brochure, without obligation to: 

BRITISH NATIONAL RADIO 41, 
ELECTRONICS SCHOOL P.O. Box 156, JERSEY 

NAME: 

ADDRESS: 

W844 
BLOCK CAPS please 

TRANSISTORISED F.M. tuner head with A.M. gang, slow 
motion drive. 88-108Mcs, with circuit diagram. £2•30p. 

P-C BOARDS (not computer panels) 
1 off 6 transistors single wave band 

1 off 4 transistor audio 

1 off 3 transistor £1.60 the three. 

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each, 
4 for £1.00. 
All Transistor STEREOGRAM CHASSIS. Medium, Long 
and VHF, FM. 3 Watts per channel S'M rating. With circuit 

service manual. Less tuning scale which can be obtained from 

well known British manufacturer . . . £20. 
Colour Translator panels, as used on well known British E.V.R. 
Teleplayer. All new panels and components. Type and contents 
of transistors listed below. Each panel £3.50 each. 
X605..14 off BC148. 2 RCA ca3054(ic). 1 crystal 4.433618MHz. 

Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA 

ca3045(ic). 

Z608..23 off BC148. 2 BC158. 
Z612..12 off ME4102. 2 BC251B. 1 BFY50, 

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal 

controlled heterodyne wave-meter covering 500KHz-10MHz 

(harmonics up to 30MHz) power required 300V DC 15mA. 

12V 0.3A DC. Test equipment for 62T M RC. £2.50 each. 

WIRE-WOUND RESISTORS. Our selection of mixed Ohms 
and Watts. 25 for £1.50, 50 for £2.50, parcel of 1,000 £30-00. 

CONDENSER-ELECTRET MIC INSERT incorporating 

PET Preamp 1; volt Supply. Details of connections included 
£1.75. 

AUDIO AMPLIFIER MODULE. Due to bulk purchase we 
can now offer the Audio Amplifier Module (Mullard LP1173) 

output power, nominal 10 watt. Supply voltage 24 volt, with 

reference data for £2.50. 

ALL ITEMS INCLUDE VAT 

All items post paid in GREAT BRITAIN 

SIMPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 1JD, BEDS. 
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SHORT WAVE DX 
by MALCOLM CONNAH 

ONE of the most frequent questions asked by 
those of you who have written to me recently 
has been about the modification of the CR100 

receiver mentioned in an earlier article. These modi-
fications were described in detail by C. Molloy in the 
April 1968 issue of Practical Wireless. 

I appreciate that an issue of this age is rather 
difficult to come by, but I feel sure that anyone who 
is really interested should be able to obtain one. 
(Out of print-Ed.) Perhaps the best way of tackling 
the problem of finding a copy is to use the CQ 
column of this magazine. 
Two months ago I mentioned that Radio New 

Zealand should soon be audible again. News has 
just reached me, via DX Corner Belgium, that the 
station has recently been heard in the U.S.A. Radio 
New Zealand was heard on 9540kHz at 0600 and 
again on 11780 at 0700. Reception was better on the 
latter frequency. 

I know that it means getting up early in the 
morning, or alternatively staying awake all night; 
but how about one (or more) of our readers trying 
to receive this fairly rare station. 
Radio Clube de Mozambique is reported to be 

using 120kW on 7210 from 0700 to 1400 and on 
11820 from 0350 to 1500. Tests are also being carried 
out on 15293kHz. 

Readers' Logs 

By way of coincidence the first log this month 
comes from New Zealand. Ian Cook of Nelson has 
a Stewart-Warner R-146X, 7-valve receiver and a 
120ft end-fed aerial which extracted the following 
signals from the Antipodean ether: 
3995 Solomon Islands BS, in English at 0945. 
5960 R. Canada Int., in French at 0610. 
9009 Kol Israel in English at 0510. 
9520 RNE, Spain in Spanish at 0310. 
9625 R. Canada, in English at 0830. 
10135 Voice of Vietnam, Hanoi at 1030. 
11745 HCJB, Quito, Ecuador in English at 0530. 
11875 Radio Japan, in English at 0930. 
11890 FEBC, Manila in English at 0935. 

Simon Wormleighton and "J. P." Fletcher have re-
turned to school in Cirencester and send the follow-
ing log using an impressive line-up of equipment 
(Heathkit SW717 with 35ft wire; Astrad-Altair with 
150ft wire and HRO with 8 metre folded dipole): 
6090 R. Luxembourg in German at 1130. 
7095 R. Pakistan in English at 1820. 
9770 ORF, Vienna in German at 1200. 
11705 Kol Israel in English at 2000. 
15012 Voice of Vietnam, Hanoi at 1800. 
15155 RSA, South Africa, in Dutch at 1700. 
15185 R. Finland in English at 1820. 
17920 R. Cairo, U.A.R. in English at 1405. 

A gentleman from Northville Road, Bristol who 
remains anonymous as there is no name on his 
letter used his CR-100 ( Modified) and 150ft long-
wire to hear: 
5930 R. Prague, Czechoslovakia at 1930. 
5995 VOA, Tangier noted at 2130. 
6005 R. Berlin Int. in English at 1735. 
6155 ORF, Vienna in English at 1830. 
6190 Vatican Radio noted at 2000. 
7065 R. Tirana, Albania at 2210. 
7110 VOA, Rhodes noted at 2125. 
7275 RAI, Rome in English at 1920. 
9735 TWR, Monte Carlo noted at 0915. 

Paul Broadhurst from Clevedbn in Somerset ob-
tained a Trio 9R59-DS three weeks before sending 
in this report which is the result of those three 
weeks of listening. The antenna was a 150ft long 
wire. 
5930 R. Prague, Czechoslovakia at 1915. 
6020 R. Kiev in English at 1932. 
6025 R. Portugal noted at 2105. 
6050 RAI, Rome in English at 1930. 
6065 R. Sweden in English, at 1600. 
6070 R. Sofia, Bulgaria noted at 1930. 
6150 R. Belgrade, Yugoslavia at 2010. 
6165 Swiss Broadcasting Co., English at 1330. 
6190 Vatican Radio in English at 2050. 
7220 R. Budapest, Hungary noted at 1630. 

Richard Starkey of Southampton is another reader 
with a new receiver, this time a Vega VEF 206. 
Using only the built-in telescopic aerial Richard heard 
the following stations: 
5930 R. Prague, Czechoslovakia at 1900. 
6025 R. Budapest, Hungary in English at 2300. 
6065 R. Sweden in English at 2100. 
6100 R. Belgrade, Yugoslavia at 2000. 
9625 R. Canada Int. in English at 2100. 
11740 AFRTS, U.S.A. in English at 1900. 
11970 RSA, South Africa in English at 1900. 
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MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

F
ROM Orkney, G. M. Christie reports hearing 
BBC Radio London on 1457kHz and IBA Radio 
Clyde 1151kHz at good strength but subject to 

fading. He remarks how surprising it is to hear 
local stations at such a distance. This of course 
highlights the attraction of medium wave DXing. 
The majority of medium wave stations serve areas 
limited by the ground wave (daylight range) but 
after dark signals can be propagated by skywave 
far beyond the service area to be picked-up, when 
conditions are favourable, by 'eavesdroppers' 
thousands of miles away. 

F. F. Wildman (Bournemouth) has been listening 
to the "As it Happens" programme broadcast by 
CBA Moncton N.B. in Canada on 1070kHz between 
2300hrs and midnight GMT. Using his Codar CR70A 
receiver with the Practical Wireless Medium Wave 
loop antenna he has logged WNEW 1130kHz in New 
York City; CHER in Sydney, Nova Scotia on 950kHz 
and WCBS also in NYC on 880kHz. 
W. Pennington (Grimethorpe, Yorks) sent in an 

excellent log of North American DX using his Trio 
9R59DS receiver and 25ft outdoor aerial. Canadians 
heard include CKCM Grand Falls. Newfoundland 
on 620kHz; CBN St John's Nfld on 640kHz; CJOX 
Grand Bank, Nfld 710kHz; CJON St John's on 
930kHz; CHNS Halifax N.S. on 960kHz; CFRB 
Toronto on 1010kHz;CBA Moncton N.B. on 1070kHz. 
From the United States WHDH Boston on 850kHz; 
WCBS 880kHz; WINS 1010kHz; WHN 1050kHz and 
WNEW 1130kHz, the last four being in New York 
City. Reception was between 2300hrs and midnight 
in January but it is possible to hear these stations 

in March and April from approx. 0100hrs GMT until 
sunrise. 
Ed Baker brought along his Eddystone EB35 when 

he went on holiday to Majorca and he hooked onto 
the hotel heating pipes for an aerial. On the Long 
Waves Azilal, Morocco 209kHz and Tipaza, Algeria 
251kHz were heard during daylight together with 
medium wave outlets in Algeria on 548kHz, 890kHz, 
980kHz and 1421kHz. After dark, Caltanisetta, Sicily 
was heard on 566kHz; Cagliori, Sardinia on 1061kHz; 
Libya on 1124kHz and 1250kHz. Ed has been 
interested in MW DXing since 1962 and has received 
verifications from MW stations in 136 countries. 
Simon Hockenhall (Helston, Cornwall) has an HMV 

4-band receiver and a 60ft longwire antenna. He 
reports afternoon reception on the long waves of 
Motala, Sweden on 191kHz and Azilal, Morocco on 
209kHz. On the medium waves Oviedo, Spain 548kHz; 
Cork, Eire 1250kHz and Nice, France 1554kHz were 
heard. John Thorburn (Glasgow) used a Vasco Radio 
with internal ferrite aerial to log BBC R. Merseyside 
1484kHz; R. Bristol and R. Teesside on 1546kHz; 
Tunis on 629kHz; Cairo, Egypt 773kHz; Lisbon, 
Portugal 755kHz. Philip Allott (Knaresborough, 
Yorks) has an HRO receiver with vertical antenna 
and has picked-up BBC local stations at Blackburn 
854kHz; Sheffield 1034kHz; Leeds 1106kHz; Stoke 
1502kHz; Nottingham 1520kHz; Teesside 1546kHz. 
Richard Buckby of BBC Radio Derby sends details 

of the transmitter operating on 1115kHz (269m). The 
temporary caravan transmitter is situated at the 
village of Burnaston, between Derby and Burton 
and runs 500W into a 110ft vertical mast. Recep-
tion reports are welcome and should be sent to 
Richard at BBC Radio Derby, St Helen's Street, 
Derby, DE1 3HY. 

VHF/FM DXING 
by SIMON DAVID 

M
UCH as I dislike saying this, some of you 
really are not trying hard enough. Often 
the cry comes up that you can get BBC 

programmes but no continentals and, in the south 
not a good IBA station. This is incredible for the 
Greater London area and home counties readers who 
write to me. 

Success depends on a combination of factors in-
cluding tuner sensitivity, aerial used, the nature of 
the terrain between aerial and transmitter, the rota-
tional direction that achieves maximum pick-up by 
the aerial, atmospheric conditions. Practical Wireless 
has published considerable information recently to 
help which I recommend to all DXers of FM. 

In the February issue, my article mentioned de-
tails of an aerial I have tried. One important aspect 
in its characteristics was uniformity of loading im-
pedance over a broad band of the FM scale involv-
ing broadcast programmes. Without this inbuilt 
factor in the aerial design, the aerial is usually de-
signed to tune at one frequency, the response 
tailing off slightly on either side. 

This is usually the cause of noisy reception and 
lower levels at extreme ends, i.e. the 89MHz and 
97MHz extremes. Since BBC Radio 2 and the L.B.C. 
programmes are near these frequencies their signal 
strength and/or noise will be inferior unless a broad-
band near perfect match aerial is employed, such 
as the Antiference FM263T, 264T and 266T or the 
equivalents by other manufacturers. 
Having fitted such an aerial, then you stand a 

better chance of picking up the French stations I 
mentioned, although weak stations may still be sub-
ject to fading and drifting. 
Many of you in Northern districts and in Scotland 

have some difficulty because of the hilly country 
but it should be possible to receive something, if 
your aerial is aimed in the right direction with re-
flector behind the dipole. You could try picking up 
Irish stations (in the north-west and Wales) and 
local BBC radio stations up to about 200 miles away. 
For those of you near the east coast from Aberdeen 
right down to Kent, you could try for stations in 
Scandinavia, Holland and Belgium. 
Here are some stations to aim at: Oslo 88•65MHz, 

Bokn 93•5MHz (both Norway); Roermond 
88 • 2MHz (s), 90.9MHz (s), 94.5MHz, all Nether-
lands; Aalter (Begium) 90.4MHz, broadcasting the 
Dutch Network. Mild weather conditions and high 
humidity should help you. 

Let me know how you get on and I will include 
your results in my article. In the meantime my 
thanks to the following readers, among others, who 
have written to me on subjects related to this 
article. H. Lincoln of Enfield also comments on the 
effects of mains voltage reductions; S. A. Logier of 
Belfast has just taken up DXing on retirement; 
N. S. Gonzales of Chiswick, London, wants less noise, 
particularly from disc jockeys. 

Finally, some details on IBA developments; the 
following commercial stations are expected to go 
on the air in 1974, most frequencies to be announced: 
Birmingham (Feb.), Manchester (March/April), 
Swansea (summer), Tyneside Wearside (summer), 
Edinburgh and Liverpool in late '74. 
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SAXON 
Money saving high 
performance audio equipment 
DIRECT FROM OUR OWN FACTORY 

Better built 
Better performance 
Better value 
SAXON HI-FI POWER AMPS FOR DOMESTIC 
& COMMERCIAL USE 

New Versions using 3A 
"Plastic Power" Driver 
Transistors now available. 

To meet demand, we have 
included a more powerful 
module in our well-
established and proven 
range. All these power 
amplifiers are carefully 
assembled, tested and 
guaranteed. 
They offer superb value for 
reliability and versatility. 

SA35 r5anwiritstrorRseadinScli7dUdsloodes7 £4•45 
SA50 nides7 roles7. Iron. £5.65 

SA100 dmittes. aanssiedzIlieusqlt lAn £10.90 
real glutton for work. 

Reliable, tough and compact, 11 transistors, 6 diodes. Carr. paid. 

BRIEF SPEC. FOR ALL THREE MODULES 
All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over-dlssipation and faulty inducti ve 
loads in the SA.100 

Freq. response 
Distortion 
Loads 
Culescent current 
Noise 
Supply voltage 

15-40,1:00 Hz -I 1dB 
0.2% at 1 kHz 
4 to 16 ohms 
15 mA 
Better than - 75dB 
SA35 45 volts 
SA50 45-65 volts 
SA100 40-70 volts 

Size 4}" x 4" x 1" (SA 100) 
4" x 3" x 1" (SA35/SA50) 

Circuits. connecting Instruction and application data are suPPlied 
free with all modules. 

POWER SUPPLIES 
FOR THE SA35, SAW AND SAM POWER AMPS. ABOVE 

PU.45 
PU.70 
PS.45 
MT.45 
MT.30 
PS.70 
MT.70 

Unstabillsed supply for 
2 SA35's 

Unstabilised supply for 
one or two SA50 or 
SA100 Carr. 401) 

Stabilised module for 
two SA35's or one SA50 
Carr. free 

Transformer for above, 
heavy duty Carr. 200 

Transformer for un. 
stabilised supply corn-
plete with rectifier di-
odes mounted Carr. 20p 
Stabilised supply mod-
ule for one or two 
SA100's Carr. free 

£4.90 
£7.75 
£3.50 
£2.85 
£3.50 
£4.90 

Transfer"' P570 C 0  

ALL MODULES ARE BUILT ON GLASS FIBRE P.C. BOARD 
AND SUPPLIED FULLY TESTED 

SAXON P/A MIXER 
CONTROL UNITS 
In extra slimline easy-fit case 
Using grouped pairs of Input* (high 2 and 
low Z inputs) with individual bass, treble 
and volume controls on each pair, plus master 
controls. These low-noise units will feed all 
.makes of amplifiers, making them ideal for 
clubs, discos etc. Standard jack sockets. 
Compact design. In strong metal cases. All 
units guaranteed for 3 years. 

• HIGH AND LOW IMPEDANCE 
INPUTS 

e BASS/TREBLE/VOLUME ON EACH 
PAIR 

• MASTER CONTROL ON OUTPUT 

411411/ 

O 414/0•4141• 0 

• 41/ • • • • 

eM4H 
4 high Z, 4 low Z inputs, 4 sets 

£18.50 of controls. Case 10^ or x21 
Carr. paid. + VAT. 

11046 /11- Case 18' x x 24S2 
12 Inputs (6 high Z. 6 low 2). 
Carr. paid. V.A.T. 

Channel section modules, for 
building your own: gain-16 x 
(24dB). Tone controls-18dB 
swing. Carr. paid. V.A.T. 

7.50 
£3.50 

CONTROL UNITS - Unbeatable for quality & value 
EXCITING NEW STEREO VERSION, 

ride and case (carr. 300) 
MK. II With Mic. over- £ 9,75 
Mono (as shown) 
For 9v battery operation. As stereo mock 
less mic. Input £6•50 
Carr. 20p 

Two decks, and full headphone monitoring. The unot Is mans operated and measur,s 111" x 3" x e deep 
end la finished with a smart white on black facia. The controls are: Lett/Right deck fader, volume, bass, 
treble. Headphone Selector and volume. Microphone volume, bass, treble, mains on/off. 
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. 

suzrw DUCO Ide)DUlt 

.?„ 

AKG 
MICROPHONES 
World famous 0.190C-the 
one the professionals use-
at special bargain price of 

£19.50 V.A.T. 
GENERAL PURPOSE 
DYNAMIC MIC. Pro-
fessional quality. Special 
offer carr. paid nip 

120 WATT HEAVY DUTY MODULE 
Rugged class A driver stage. This module will run from all our mixers. 
etc., and most other makes. Delivers 120 watts Into an eight ohm load 
and employs 4 TO3 can (115 watt) output transistors. 

SPECIFICATION 
Power output 120 watts Into 8 ohms 
Freq. response 20-20,000 Hz ± 2dB 
Input sensitivity 200 mV Into 10K 
Construction Fibreglass board 
Size er ..-. 4" (5^ with 

supply) 
Low distortion parallel push-pull 
output stage. 

Module & rill 8.95 
power supply at 
(Carr. 40p) 

•1011 matt version 
with 
power 
supply 

(Carr. 50p) 

£27.90 

• ,• çts te• &Aux 

SOUND AND LIGHT UNITS 
Our popular 3 channel model handles up to 3kW (3000 watts) of 
lighting and incorporates versatile sound control arrangement to 
enable professional standards to be achieved. Both units are 
excellent examples of Saxon quality and value. 

3 CHANNEL UNIT , 
Includes bass, middle and treble as well as master 
controls. 2 amplifier sockets eliminate need for 
split leads. Up to 3 kW lighting load. Smartly 
finished steel case. Carr. 30p. £ 19,75 

COMPLETE 
AMPLIFIERS CSE 100 
The versatile unit is now available in a black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 
watts RMS and continuous signal outputs of 
70 watts. Two individually controlled inputs with 
Metering* bass and treble controls. 

• 111 • 

e 

• ItAxON 

SINGLE CHANNEL UNIT 
Operates from 5 to 100 watt amplifiers. Supplied 
for bass note operation. Is easily adapted for 
treble or mid-range at a cost of about Op. 

Ca". pd. £7.50 

SAXON 100 £48.50 carr. free 
With an RUS output of 120 watts speech and music. 
100 watts continuous power, four individually 
controlled PET Input stages and wide range base 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

LOUDSPEAKERS British made bargains!! Prices subject to altera-
12" 25 watt 8115 ohms £1•90 car, 300 15 50 watt 8/15 ohm £14 SI carr. 50p, lion without notice. 
12" 40 watt 15,000 gauss magnet system 8/15 ohm £11.59 carr. 400. E. 9. 0.E. 

vaa T Please add 10% to total value of order I 
^• • • (Inc. carr.) for Value Added Tax, 

Please Include S.A.E. 
with written enquiries. 

Ord.. ,. in- 1 

SAXON ENTERTAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, 
Telephone 01-684 6385 

Hours 9.30 a.m. 5.30 p.m. 

TRADE & EXPORT ENQUIRIES INVITED 

Surrey. CRO 2HS. 

TERMS OF BUSINESS 
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£51.00 COMPLETE* 
STEREO SYSTEM 

40 Watt Amplifier. 
Viscount Ill - R102 now 20 watts per channel. 
System I includes, 
Viscount Ill amplifier - volume, bass, treble. 
and balance controls, plus switches for mono/ 
stereo on/off function and bass and treble 
filters. Plus headphone socket. 
Specification 
20 watts per channel into 8 ohms. 
Total distortion 10W a 1kHz 01%. P.I1.1 (for 
ceramic cartridges) 150mV into 3 Meg. P.I.1.2 
(for magnetic cartridges) 4mV a,g lkHz into 47K. 
equalised within ld8 8.1 AA. Radio 150mV 
into 220K. ( Sensitivities given at full power). 
Tape out facilities: headphone socket, power 
out 250mW per channel. Tone controls and filter 
chatactetistics. Bass : • 12d8 to - 17dB er 
60Hz. Bass filter: 6d8 per octave cut. Treble 
control: treble 12dB to - 12dB 15kHz. 
Treble filter: 12dB per octave. Signal to noise 
ratio: (all controls at max.) - 58dB. 

Crosstalk better than 35dB on all inputs. 
Overload characteristics better than 26dB on all 
inputs. Size approx. 13 9". 3". 

Garrard SP25 deck, with magnetic cartridge, 
de luxe plinth and hinged cover. 

Two Duo Type II matched speakers - 
Enclosure size approx. 17 -.. 10;" 6;in 
simulated teak. Drive unit 13, 8" with parasitic 

tweeter. Complete System £51.00 

Stereo 21 easy to assemble audio system kit. - no soldering 
required. Includes:-
BSR 3 speed deck, automatic, manual facilities together with 
ceramic cartridge. 
Two 8" 5 speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads 
and full, easy to follow assembly instructions. 

For the technically minded:-
Specifications : 
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power 
output 2.7 watts per channel: Output impedance 8-15 ohms. 
Stereo headphone socket with automatic speaker cutout. 
Provision for auxiliary inputs - radio, tape, etc., and outputs for 
taping discs. Overall Dimensions. Speakers approx. 
15;" ›: 8" / 4". Complete deck and cover in closed position 

approx. 15;" x 12" x 6'. Complete only £18.9-5 
Extras if required. „ ,E1.60 p p. 
Optional Diamond Styli L I ..11 
Specially selected pair of stereo headphones with individual 
level controls and padded earpieces to give optimum 
performance, £3.85. 

8TRACK 
CARTRIDGE 
PLAYER* 

Elegant self selector push button player for use 
with your own stereo system. Compatible with 

Viscount Ill system. the Stereo 21 and the 
Unisound module. 

Technical specification. 

Mains input. 240V. Output sensitivity 125mV 

Comparable unit sold elsewhere at £ 24.00 approx. 

Yours for only £10.95+ 90p. p p 

BUILD YOUR 
OWN STEREO 
AMPLIFIER* 

£69.00 
System II 
Viscount Ill amplifier (As System 
Garrard SP. 25 (As System I) 
Two Duo Type IIIA matched speakers-
Enclosure size approx. 31" 13" 111'. 
Finished in teak veneer. Drive units approx. 
13;" 81" with 31" HF speaker. Max. power 
20 watts. 8 ohms. Freq. range 20Hz to 20kHz. 

Complete System f69.00 
PRICES: SYSTEM 1 
Viscount Ill R 102 amplifier 
2 Duo Type II speakers 

Garrard SP25 with 
MAG, cartridge de luxe plinth 
and hinged cover (21.00 

total £59.20 

f 24 20 ( 1 ph p 
(14 00 , ( 2 20 p 8 p 

(1.75 p Er p. 

Available complete for only. £51.00+ 13 50 P. b P• 

PRICES: SYSTEM 2 
Viscount R 102 amplifier ( 24 20 -f f 1 p p 
2 Duo Type Ill A speakers 139.00 (4.00 11 Et 11 
Garrard SP25 with 
MAS. cartridge de luxe plinth ( 21.00 ( 1.75 p h p. 
and hinged cover ---

total (84.20 

Available complete for only £69.00-t- C4 p b p 

For the man who wants to design his own stereo 
-here's your chance to start, with Unisound-
pre-amp, power amplifier and control panel. No 
soldering-lust simply screw together. 4 watts 
per channel into 8 ohms. Inputs: 120mV (for 

ceramic cartridge). The heart of Unisound is high 
efficiency I.C. monolithic power chips which 

ensure very low distortion over the audio spectrum. 

240V. AC only. £7.64 + 55p. p bp 

DISCO 
AMPLIFIER 

Reliant Mk IV Mono Amplifier, ideal for the 
small disco or house parties. 

Outputs 20 watts R.M.S. into 8 ohms ( suitable 
for 15 ohms). 

Inputs • 5 Electrically Mixed Inputs. • 3 
Individual Mixing controls. • Separate bass 
and treble controls common to all 5 inputs. 

•Mixer employing F.E.T. ( Field Effect Transis-
tors). • Solid State Circuitry. • Attractive Styling. 

INPUT SENSITIVITIES 

1) Crystal Mit or Guitar 9mV. 2) Moving coil 
Mic or Guitar 8mV. 3), 4), 5) Medium output 
equipment ( Gram. Tuner. Monitor. Organ. etc.) 

- all 250mV sensitivity. 
AC Mains 240V. operation. 

Size approx.12; ins". 6 ins> 3; ins 

£13.50 60p. 
postage it packing. 

PE TAPE LINK 
CONSTRUCTORS 

warranty. £4.00 + £1.00 p & p 

A suitable 3 speed tape deck, less heads. 
Caters up to 5 ins. spools. 240V AC mains. 
Unused but store soiled hence no 
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BUILD YOUR OWN TOURIST PUSH 
BUTTON CAR RADIO 

Technical specification: 
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt 

operation on negative or positive earth. 
2.) Integrated circuit output stage, pre built three stage 

IF Module. 
Controls Volume, manual tuning and five push buttons for 
station selection, illuminated tuning scale covering full 
medium and long wave bands. 
Size Chassis 7 ins. wide, 2 ins, high and 4-,°‘ ins, deep approx. 

Remember! one of tie 
Top Ten liccessory 
Awards from 

motor magazine 

PUSH BUTTON* 
CAR RADIO KIT 

THE ULTIMATE 
COMPLETE SPEAKER 
SYSTEM EMI LE 315 

711110à... 
Recommended retail 
selling price, £ 86.00. 

Our price £45.00 • 
£3.50 postage & packing. 

Just write your order giving 
your credit card number 

DO NOT SEND 
YOUR CARD 

A professional standard five 
way speaker system with 
enclosure giving top quality 
performance. 
Enclosure Dimensions 
approx. ( 3ft. • 2ft. • 1 ft.). 
Drive Units 
Hand built — 15" diameter 
bass with 3- voice coil, 
— two 5" diameter Mid 
Range units, 
— two 31'. HF. units, 
plus matching crossover 
panel with two variable 
potentiometers for mid and 
high frequency adjustment. 
Powder Handling 
Continuous rating 
35 W rms., Peak power 
rating 70 W. 
Frequency Response 
20 Hz 20,000 Hz.. 

• 
Mail orders to Acton. Terms C.W.O. 
All enquires Stamped Addressed Envelope. 
Goods not despatched outside U.K. 

Leaflets available for all items listed. 
Send stamped addressed envelope. 

NOTE: The ability to solder on a printed circuitboard is 
necessary to complete this kit successfully. Circuit diagram 
and comprehensive instructions 55p.free with kit. 

Car Radio Kit 
£6.60 7 55p. postage Et packing. 
Speaker including baffle and fixing strips 

£1.65 + 23p. postage Ft packing. 
Recommended Car Aerial - fully retractable and locking. 

£1.35 post paid. 

EMI SPEAKERS 
MIIMSTICREDUCTIOII 

15" 14A/780. Bass unit on a rigid 
diecast chassis. Superior cone material 
handles up to 50 watts RMS, and is 
treated to give a smooth frequency 
response. Resonance 30 Hz. flux 
density 360.000 Maxwells. Impedance 
at 1 kHz is 8 ohms. 3" voice coil. 

Recommended retail price 
£40.80. 

OUR PRICE £ 18.70 
£1.50 p Er p 

950 Kit - Five matched speakers and 
crossover unit for handling up to 
45 watts. frequency response from 20 
to 20.000 Hz. 
Huge 19",-. 14- ( approx.) high 
efficiency Bass- Speaker with 
16.500- gauss magnet built on a heavy 
diecast frame. 

The four 10.000 gauss tweeters. each 
31" dia. approx., are fed by the 
crossover which critically adjusts 
signal for maximum fidelity. Impedance 
at 1 kHz : s 8 ohms. Bass coil 2, others 
0.5. Recommended list Once C44-00. 

OUR PRICE £25.00 + 
£1.50 p & p 
Special Offer. wig, 

• 

Radio and TV Components (Ac on) Ltd. 

21 High Street, Acton, London W3 6NG ( C) 
323 Edgware Road, London W2 
Edgware: 9 a.m.-5.30 p.m. Half day Thurs. 
Acton: 9.30 a.m.-5 p.m. Closed all day Wed. 
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TWO NEW ADDITION 
POP 40 10" 40 Watt 
Impedance 
8-15 ohms 

Gauss 14,000 

Voice Coil 
Diam. 

Fitted 
Tweeter Cone 

Range 
50-15,000 Hz 

Rec. Retail Price 

£10.95 
Brief details of other 'POP' Speakers 

Rec. Retail 

POP ' 15' 12" 15 Watt £5.75 
I" Voice Coil 

POP '25/2' 12" 30 Watt £8.75 
2" Voice Coil 

POP '50' 12" 50 Watt £ 12-75 
2" Voice Coil 

POP '60' 15" 60 Watt £ 15.75 
2" Voice Cod 

POP'100' 18" 100 Watt £27.50 
3" Voice Coil 

Distributors to Wholesale and Retail Traders 
Manufacturers enquiries to- FANE ACOU 

S TO FANE ' POP' RAN 
Also for those who can 

afford the very best 
For Bass Instrument 

Reproduction 

BASS CRESCENDO '12' 
12'100 Watte Pole Diam. 

BASS CRESCENDO '15' 
15" 100 Watt 3" Pole Diam. 

Rec. Retail Price 

CRESCENDO ' 12' 

Rec. Retail Price 

CRESCENDO ' 15' 

£39-95 £48-83 
Please send S.A.E. for leaflet on 

'POP' or CRESCENDO' 
Range Speakers 

-LINEAR PRODUCTS LTD., ELECTRON 
TICS LTD., 286 BRADFORD ROAD, BATL 

GE LOUDSPEAKERS 
POP 55 12" 60 Watt 

Impedance 
8-15 ohms 

Gauss 15,000 DCa. rt: icinil 
Range 
50-9,000 Hz 

. AN ALL PURPOSE 
UNIT OF HIGH 
sensitivity 

Rec. Retail Price 

£15-95 
There is also a 12" Crescendo 
Speaker for General Purpose 
Public Address, and another 
one for Lead or Rhythm Guitar 

PRICES QUOTED 
INCLUDE VAT 

• Prices correct at 11.2.74 

WORKS, ARMLEY, LEEDS. 
EY, YORKS 

New Product 
CASED AUTO TRANSFORMERS 
240 Volt Maine to 113 Volts. smart steel-
caned urine coated in tough realn, fitted 
with power lead, lure and 115 Volt American 
type 'socket up to 500VA. above 500VA 
Cable entry. 
VA ( Walla) Price 
200 .. 15-20 
500 .. ieso 
1000 .. 11170 
2000 .. 327-40 
20VA venom, 

uncoated, no fuse £ 40 

Pont 
£0-38 
£0137 
£0-82 
21-50 

311.30 

MAINS KEYNECTOR 
The mfe, quick, con 
nectar for electrical 
appliances. 19 Amp 
rating. !med. will 
connect • number 
of appliance. 
quickly and 
aafely to 
the mato.. 
Ideal for 
testing, den,. 
onstrating. • 
window di». 
playa, etc. 
Warning Light, Interlocked to pre , rot 
connecting when live. 
Trade Price: 12.915. Poet 251/. 

POWER UNIT Type PI076 

Output su tithed 3, 4 3, 6, 7 3 9 and 12 Volta 
at 1300mA D.C. Operates front 240 V. mains, 
«Motile for Radio«. Tape Recordent, Record 
Player.. etc. Sine 7-5 x 50 x 14-0 ern Price 
1106. Poet 25p. 

A.S.P. LTD. BYRE HOUSE • No. 2 UNIT • SIMMONDS RD • WINCHEAP 
CANTERBURY • KENT • CTI 3RW Canterbury (0227) 52436 

TRANSFORMERS 
SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V. Centre TIP 
with screen. 
A Ref. Price P & P 

(watts) No. raised Open 
60 149 3 eto 0-38 
100 150 3-80 0-52 
200 151 I 920 6-80 0-52 
230 132 11 18 8-70 0-65 
350 153 13 00 10-40 0-80 
500 154 14-63 12 00 t-00 
1000 156 28 22 24 97 1 20 
2000 139 55 90 50 40 
3000 ISO 73 00 65 90 

SO Volts 
Prim. 200-240V. 
See. 19. 25. 33. 40. 50V 
Amp. Type Priti P a II 
03 102 01-92 60-30 

I 103 E 80 038 
'2 104 390 0-42 
3 IOS 525 052 

106 880 0-52 
11 107 10 00 087 
a ils 12-90 097 
10 119 16 00 097 

60 Volts 
Prim. 200-240V. 
Sec. 24. 30, 40, 49, 60V. 
Anipc Type Price P 8 P 
0.5 124 £1.92 30-38 
.1, 2-70 0-38 

127 4-25 0-42 
3 125 650 0-52 
4 123 8 50 0-67 
3 40 10 50 0-67 
8 120 12-34 0-83 

121 14-08 1-00 
10 122 17-85 1-00 
IS 189 19-86 1-10 

12 & 24 Volts Prim. 200-240V. 
Amp. Type Price P a P 
12V 24V No. I t 
0-3 0.15 242 1-22 022 
0-5 0-25 III 1-50 0-22 

I 05 213 1-45 0-22 
2 I 71 190 0.22 
4 2 18 250 098 
8 :1 70 324 0-42 
0 4 108 360 0-52 
10 5 72 425 0-52 

M 17 116 516 6 04 0.52 0-52 
20 10 115 930 0-69 
90 ID 187 12 50 0-97 
10 20 392 16 80 1.00 
60 30 226 20 50 I - 10 

30 Volts 
Prim. 200-240V. Sec. 12. lb. 20, 24. 30V. 
A rup• Type Price P a P 
0-5 112 El 44 30-22 

1 70 2-00 0-38 
o a 2-90 0-38 
3 •'0 3.60 0-42 
1 21 125 0-52 
5 51 528 0-52 
6 117 830 0-52 
8 88 818 0.67 
10 89 10 00 0-67 

MINIATURE AND EQUIPMENT 
Prim. 240V with screen. 

Volts 311111amps Type Price Pa r 
Sec. I Sec. 2 see I flee. 2 No. t 6 
3-0 3 200 - 238 112 010 
0-6 0-8 300 500 231 1-30 0-10 
0-6 0 6 1000 1000 212 1-58 0'2'2 
9-0 9 100 13 1-12 0-10 
0-9 0-0 330 330 236 1-30 0-22 
0-8-9 0-8 9 500 300 207 2-04 0-30 
0-8-9 0-8 9 1000 1000 208 2-76 0-10 
15-0-15 40 240 1 12 0-10 
0-15 0-15 200 200 236 1-30 0-10 
20-0-20 -- 30 241 1.12 0-10 
0-20 0-20 150 150 237 130 0-10 
0-15 20 0-15 20 300 500 203 2.70 0-38 
0-20 0-20 900 300 211 I 80 0.22 
0-20 3500 1116 3.00 0-40 
20-12-0 12 20 70011NC) - 221 1-41 0.30 
0-15-30 0-15 20 1000 1000 206 3.80 0.38 
0-15-27 0-15-27 500 500 203 2-80 0.38 
0-13-27 0-15-27 1000 1000 201 2-95 0-88 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Four Amp 8Is Amp 
50 Volt 254 50 Volt Up 100 Volt Up 50 Volt UP 
100 Volt 269 100 Volt 409 200 Volt Up 100 Volt 704 
200 Volt 289 200 Volt 469 400 Volt Up 200 Volt 80p 
600 Volt 804 too volt 504 600 Volt 76p 400 volt 004 

PLEASE ADD 10% FOR V.A.T. ADD 10p P & P PER ORDER 
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BLOWER MOTORS double ended type for use on 6 ci> 28v DC 

size overhaul 6 • 31" new EI-90. HEAD & MIKE SET for 19 set 

M.C. type low res. new LI-84. JOY STICK CONTROLLER 

gives control in 4 directions with I p c/o micro swt. El -35. HEAD-

PHONE LEAD & MATCH TRANS high to low imp. with 5ft 

cord & standard jack plug, new. 65p. CRYSTAL OVEN with 
12 type Hc6/u crystal holders can be removed. 76p. TRIMMERS 

20pf air spaced ceramic 10 for 60p. METERS 500 Ua scale O to 5 

I t" OSD on panel with 2 swts. E1-25, also 1 Ma FSD special scale 

marks 21"85p, also I Ma FSD scale 0 to I & 0 to 180 2+ Sq. 88p, also 

270' scale FSD I Ma size 39 • 31 also as 100-0-100 Us in same case. 

£.3. C.R.T. type 7BP7A 7" flat face emag. def. & focus. Blue/Yell. 

phosfor 6.3 heater new with base conn. L1-133. JUNCTION 

BOXES contain 22 screw terminals, etc.U11.55. MORSE KEYS 

with send Rn swt fully enclosed with adjustor' [ 1•10. R4187 Rx 

units Crystal cont. HF R. 2.8 to 18 titis provision for 24 chan. 

with circ. 040. SUB CHASSIS with 3 min valves' pot core 

19 r cond. luf 1 ",/,„ etc. new. NEONS wire ended type 

NE.2 new 10 for 60p. DIODES 200 PIV 8 amps 4 for 60p also 

800 PIV 750 Ma 15 for [HO. YAXLEY SWTS4p Ilw 4b 76p,4p 4w 

2b 40p 3p 6w 3b 40p. SWT BANK push button type, 8 buttons 

latch in type ea 1 c/o & 3 N.0 85p. INST SWT 2p 23w 26 with 
knob 76p 

All above prices inc. post 8, Vat. 

SAE for list or enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD. S9 5HL 

444278 (0742) 

look what's 'in store' 
for you Q at men 

SONY 

VAN DER MOLEN 

Dual 
DYNATRON 

Eight magnificent showrooms 

-each one entirely devoted to 

one of the world's leading 

manufacturers-plus our own 

hi-fi demonstration rooms and 

superb record departments. 

Whatever your requirements. 

be it 1M styli or other acces-

sories; a transistor or short 

wave radio; cassette player or 

colour television; a single piece 

of equipment or a complete 

audio system, you are sure to 

find just what you want at 

lmhofs. And remember, all new 

equipment bought from us is 

covered by the Imhofs Sales 

Charter which includes 12 

months' service completely 

free of charge. 

So, if you are in town-pop 

into Imhofs. 

ififors 
112-116 New Oxford Street 

London WCIA I HJ 

Telephone 01-636 7878 

ALL PRICES INCLUDE V.A. 
SPEAKER BARGAINS 
EMI 13" x 8" 3, 8 or 15 ohm 
Plaln .. . 2.113 
With Co-Axial Tweeter .. 2.20 
Twin Tweeter .. • .. 3.58 

Trot 350 8 ohm, 20 watt 8.00 
1115" 8 ohm, 10 watt 2.70 
8" 8 ohm, 10 watt 3.75 
12" 8 ohm. 20 watt S.50 

o 5" C/Map. 5 watt 1.20 
8" x 5" Dualcone 

8 ohm, 10 watt 2.45 
GOODMANS 69" 8 ohm 
Dualcone .• 1.60 

TWEETER II. CROSSOVER 
EMI 35" 3 or 8 ohm C/Mag . • 1.00 
Cone Tweeter 8 or 15 ohm, 
10 watt .. • • • 2.40 

Cone Tweeter 8 ohm, 3 %vin 1.40 
Horn Tweeter 8 ohm. 20 watt 5.85 

KIT FORM CABINETS TEAK VENEER 
12 072 x 6 with 8" 8" x 5" or 18 x 11 o 9 with 13" o 8" cutout 
61" and 35" eut out.. .. 2.45 for EMI 350 . .. 4 25 

17 o 10 x 9 with 8" or 13" x 
P. & P. ea. - 35 tutout 

MICROPHONES 
CM20 Crystal Hand .. 50 
CM70 Planet stick motel. 
switch crystal . 1.55 

DM160 Dynamic uni-dir, ball 
matai 3.95 

UDI30 50K/600 ohm, uni-dir 
ball meal 5.50 

SOLDERING IRONS 
ANTEX CN240 15 watt .. 1.60 

SK 1 Klt (15 watt Iron 
2 spare Bib etc.).. 2-05 

CARTRIDGES 
ACOS GP91/2SC or GP9I/3SC 

Stereo comp... 1.00 
GP93/1 Stereo crys... 1.35 
GP94/1 Stereo crys... 1-7S 
GP95/1 
GP96/1 
GP101 .75 

SONOTONE 
OTHAC Stereo car. diam. 1-80 

ELAC 818ohm Dualcone 
FANE 7" a 4" 3 or 8 ohm . 

8" Dualcone 8 ohm.. 
CELESTION 8" 15 ohm .. 
ADASTRA 10" 8 or 15 ohm. 
10 watt .. .• 

BAKER GROUP 25 12" 8 or 
15 ohm. 25 watt .. 

P. & P. .. 
S'S ohm, 5 watt C/Ma9. 
29" 8 ohm or 64 ohm .. 

P. & P. .. 

2.10 
1.00 
2.40 
1-55 

3.55 

11. 45 
.25 
OS 
SI 
•10 

Dome Tweeter 8 ohm, 30 watt 
Crossovers CN23 (3 ohm). 
CN28 (8 ohm). CN216 (18 

P. & P. . 

4 85 

.10 

CONDENSER MIKE 600 ohm. 
uni-dIr 

Cassette Stick 1Alke with R 
Control on/off switch 
(25 6 3 5mm .1/Ply) 1 35 

P. & P 15 

X25 25 watt flow 
leakage) . . 1 te 

P. a P. -10 

19-TI Stereo crystal 
BSR SC.5M Stereo ceramIc 225 

SX5H Stereo crystal.. I-00 
SX5M Stereo crystal .. 1- Se 
X5H Mono/stereo 1 25 
X5M Mono/stereo 1-25 

GOLDRING G800 G850 £3•85 £2 05 
STYLI for above cartridges 
Sapphire 35 D. Diamond 125 
GOLDRING G800 G850 1.81 

P. & P. •05 
BATTERY ELIMINATORS 
240v input 6, 7 5 or 9 300mA 2.20 
12v d.c. Input (fits In car 
TAPES Stnd. LP DP 
5" 45p 55p 70p 
5I" 55p 115p 95p 

LOW NOISE CASSETTES 
1-5 5-10 11-20 

C60 35p 33p 30p 
C90 45p 43p 40p 
C120 55p 52p 50p 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. 18p 

51" Reels .... 22p 
7" Reels .. .. 25p 

lighter socket) 6. 7.5 or 9 
d.c. output at 300mA .. 2.2e 

P. & P. •10 

BIS ACCESSORIES 
Tape Editing Kit Ref. 23 1.311 
Recording Tape 
Splicer . Ref. 20 1.15 

Cassette Tape, 
editing .. Ref. 24 140 

Cassette Salvage Klt Ref. 29 40p 
12's Cassette Case Ref. 34 £1 00 
Stylus Balance Ref. 32A 1.15 
Spirit Lever .. Ref. 46 . S0 
HI-FI Stereo Test Cassette 190 
Groove-Kleen Record Cleaner 1.90 

P. & P. •10 

Stnd. LP DP 
7" 70p 1 • 00p 1.30p 
P. & P.1-3, 9p ea. 4 or more, lot 30O 

Cassette Head Cleaner 33p 
P. & P. 1-5, 3p ea. 6-10. 15p lot 
11-20, Post Free. 

CASSETTE CASES 100 
P. & P. 1-3, 5p ea. 4 or more, 20p 

BUDGET SPEAKER 
SYSTEMS 

I. Pr. of 10watt 8ohm 2 speaker 
system In deluxe teak veneer 
cabinet 18' x Il' o V wired, 
Inc. plugs. £25•00 per pair. 

2. P. of 20watt 8ohm 2 speaker 
system, freq. response 50 c.p.s. 
to 17.000 c.p.s. Teak veneer cab. 
211 . x 12' x E with 1211. cable 
and plugs. £29-95 per pair. 

Sand 250 for COMPLETE CATALOGUE, refundable upon Aret order 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 

Riversdale Electronics 
Mail Order Department rEgi 

P.O. Box 470, Manchester M60 4 BU. 

1201 



NEW VAT INCLUSIVE PRICES 
70 Series TT1 

INTERNATIONALLY 

KNOWN BRANDS 

lot GRADE DEVICES AT NEW 

[ROCK BOTTOM PRICES 

SN7400 lap SN7447 t1.112 
SN7401 lip SN7473 41p 
SN7402 lip SN7474 lip 
SN7404 lip SN7475 50p 
SN7408 20p SN7476 44p 
SN7410 lip SN7490 82p 
SN7413 31p SN7492 lip 
SN7420 lip SN7493 82p 
SN7430 lip SN74100 £2.37 
SN7441 alp SN74121 50p 
SN7442 8lp SN74141 C1-10 

SN74192 £2.15 

PRICE WIRIER SLASHED 

LEI LITRONIX 
DL707 

READOUTS SERIES 
0 3in high 
characters ALSO 
14410,1 

REF 
Re LED LED1A 

£74.1, • 20p VAT • £2 19 

MODE RECTIFIERS 

Ply lamp RMS 2 amp 

100V 20p 50V 35p 

200V 22p 100V 40p 
600V 25p 200v 45p 

1000V 38p 400V 50p 

RECTIFIERS 
Ply 1 amp 3 amp 

50 1N4001 6¡p 1N5400 15¡p 

100 1N4002 413 1N5401 16¡p 

200 1N4003 9p 1N5402 17¡p 
400 1N4004 9p 11175404 22p 

600 1144005 11p 1145406 26¡p 
800 7144006 13¡p 1145407 30p 

1000 1144007 16¡p 1145408 33p 

BY100 160 BY133 23p 
BY103 22p BY164 55p 

BY105 16¡p BY176 £1 . 65 

BY126 16p BY182 C1.65 

BY127 16¡p BY250 25313 

OR 
FILAMENT INDICATOR 

MINITRON 3015F & G 

16>l Dl111 

G 

al SREANTNROOCH 
PRICE £l.0 

Cheapest Opto yet 
Gasp LED's 

Remember 

CEO 
1E02 0134 Zip 
LED 3 0175 17p 

1E04 0125 Plp 
LEDS 0175 7Sp 

Vat Inclusive Prices 

.... 
• .... . • • .. • , . 

troboard 

............................ 

OVERSEAS CUSTOMERS DEDUCT 

ONE ELEVENTH 

Copperas(' Plain Extra 
0 lin 0 15in 0 15in P 4 P 

211n . lin 7p 7p - - 
21in ,i 3.2in 24p lap 12p - 
Vin. 5in . 3fin 28jp 23p 13p - 

28jp 23p - 
34in . On 30p 30p 22p - 
17in . 2,in 82p Up 45p 10p 
17in • 3fin £1.10 ilip 80p 10p 
17in • Sin 10p 

Dip Breadboard 115p 
Verostrip 28p 
Spot Face Cutter Hp 
Pin Insertion tool 55p 
Terminal Pins (packs of 501 state sixe 55p 

DIGITAL CLOCK 

on 
a 

chip 
just imagine. one mOS LSI I.0 eliminating 
15 MSI I Cs and numerous other corn. 
ponants Either 

12 or 24 hour. 4 or6 digit 

50 or 60Hz operation 

leading zero supression 

single voltage supply 

similar to DIGITRONIC in 

P.W. March 1973 

Only £7.99 

With 4 LED's £16.59 

With 6 LED's £20•75 

I I.C. SOCKETS I 

DUAL IN LINE 8 Pin 131P. 14 pin Is(p. 16 pin 
17jp. 24 pin 280p, I 28 pin 380, , 345 pin 
40 pin 449. 
Da DIG 14 pin 190. 16 pin 210. 

e•— • 

0 

-r 
_IL 0 1 electronics 

IlEAT SUMS 
TV2 for TO 66 15p. 5F for TO 5 

TV3 for TO 3 16p. 18F for TO 18 

TV4 for TO 126 

TV5 for TO 220 

14p 

sti 

r 512p 

01P10 2 for 

5 o 
fL41,030 

DIP14 5 

E A1.000 

16p 

10DN400 4 4,e 1 4 

11C111 RESISTORS Price 

Rating Tea Tolerance Range Each 

¡ ¡ watt Carbon Film e 5.. E12 Series sn to 33010(1 lip 

¡ wart meal oxide, Film 772% E12 Series Ion to imn 4ip 
j watt Carmel Thick Film ,.. 2 • E12 Series ssn to 15010(1 ip 
j watt Carbon Film n 5% E24 Series 1011 to 107K/ lip 

i watt Carbon Composition ± 0 51.1 12 2n1 2 7n 3 an 3 OD 4 711 41P 
1 watt Carbon Composition n 10% i5 en) 6 an 8 2n sip 
I watt Carbon Film e 5'. Et? Series ton to iomn 3p 

2 watt Carbon Film n 5% E12 Series ion to 

z, watt Wire Wound n.10". El? Series a unto° 47n lop 

Man  

2,watt Wire Wound n 5% £12 Series In to non 10p 
5 watt Wire Wound e 5.. •,...£ 12 Seri« 0 sn to 8 21(fl 70P 
10 watt Wire Wound 0 sn to 6 21Kft Ilp 
10 watt Wire wound n 5% 10Krl isen 20KD 2510/1 17p 
15 watt Wire Wound ton us 6 Ben 130 

DISCOUNTS 10% on any 100 or more mixed value or wattage. 25% on any 10C or more aime 
value and fame wattage 

4C13, 16p 
OCIOS 13P 
OCIO' 1» 
AC125 12p 
4C06 ISP 
ACNI, 22p 
ACtIle 20p 
AC1t4 no 
ACIIIISK SSP 
ACY12 ISP 
ACv21 
413143 Op 
4149 41p 
40•81 319 
AD ,62 2fp 
41012PR Sip 
4F114 lip 
AF115 17p 

17ts 
11p 
asp 
Sip 
olp 
Olp 
SIP 

Ailla 
AFIII 
AFIll 
AF124 
0125 
0126 
Amor 
AP» lap 
AF112 Sip 
AF119 71,p 
AF235 41p 

TRANSISTORS and DIODES 
45726 33e BC32I efis 

119 00777 rip 
I3C100 tip BC,: 17p 
EIC,02 Ilp BC2•3 Sip 
ICI'' 1Sjp 13CI“ HP 
BC1' , 22p eon, lap 
EIC14, 10p 90'24 HP 
EIC140 tSp 8013, lip 
BO149 tip 131732 ill 
BC15? 13 EID13, 2 t1-11 
BC 1521 12 B0133 135 
BC152 tap 8013s 429 
BC1249 lip 130136 44p 
BCI39 lOp 130,3, alp 
8C17, 20p 120118 S5p 
Bolt} 17jei 80'39 SIP 
acme sis 601.0 549 
(1C1 ,7 23p 81:120 , ti SS 
BC1'0 22p BD202 t1.31 
BC1n lip 130293 Clii 
EICIS2L lip 80204 CI- 37 
EICI3t, 12p E4F.C.2 lip 
else. 12p BFIIS 21p 
BC1117 Hip B1110 hip 
BC2121.. 12p BF16, Sip 

139 I3F1a3 240 
ill BF121 tip 
lap BF170 21p 

BC12, 21Ijp ElF179 339 

rig341 
BC260 

B1180 33p 
BOW 33p 
Sella Zip 
BF% lip 
87•94 lip 
Ba ,95 17p 
Bel% up 
BF197 lip 
902CC Ple 
BF2CC 270 
952045 27p 
134207 2Sp 
BF263 lip 
BF272 11 21 
BP390 ' 3Ip 
01521 11.11 
EIFY110 Hp 
Bewil liP 
BF« 369 
BFX29 4» 
130230 34: 
BiX09 
BFV50 no 
EIFY51 22p 
BFYS2 22P 
6910C 439 
69739 up 
E15427 tip TtC 44 
85221 Hp TiC2P5D 

657954 14p 
51.$105 11•71 
Bu1CS02 Ci 13 
Oi3V 530. 
.44403C 01.40 
..4443 ,0 II 0 
4.44E340 aSP 
1.4402955 CI 12 
4.1463055 iSP 
emtia1.32' 270 
6405103 419 
1.0,6104 45p 
6195105 UP 
MPFIce 
0C2I SIP 
0C35 SOP 
0C36 Sip 
0C44 lap 
oC‘s lap 
OC11 tap 
OM lap 
0075 lap 
0001 140, 
OCI13 :Sp 
0C140 22p 
°cit.) ns 
OC'?' 33p 

alp 
11 ,97 

alp 
.11,424 199 
TIS43 300 
7.6,7 LI 10 
-159, 13p 
21469, HO 
20101 tOp 
21,0011 leip 
224814 aso 
22111302 20p 
2141303 
2741134 
2141235 
220306 
761307 
2111304 
2711309 
2N1613 
22111 1. 
2141193 Shp 
2142160 11 ,14 
2912219 41p 
762840 SSO 
2142935 44p 
2142924 tip 
262925 Ile 
2142924 all 10P 
214305) tip 

2413 
246. 
349 
349 
27jp 
Iip 
33p 
22p 
709 

203Cs‘ 
26XS5 
2f,379,. 
2747166 
263631 
21471.72 
2N7,C7 
2.4310z 
2037:5 
7N7706 
7N477, 
7913138 
iN37C7 
2N71' 
ZI13 ,1. 
2113??, 
2143112 
2N3173 
2113118 
263023 
2143803 
21•390‘ 
2102605 
2143936 
261008 

CAPACITORS 
MULLARD C333, 629 and 830 series 

-Ceramic Plate E12 series from 

1 8pF to 0- 002uF. 5(p. 

CERAMIC DISC-LOW VOLTAGE-

() 01F O 02214F O 047uF. 5(p: 

0 tuF. O 22uF. 

POLYSTYRENE (160V)-From 10pF 

to 0 OlpF in multiples of 10pF 15pF 

22pF 33pF 47pF and 68pF. 

MYLAR PLATE (100V)-1000 PF. 

2000pF. 5000(3F. 23p, 0 01uF.O 02uF. 
O 04e. 0 05i7F. 34p; 0 068uF. 0 1uF. 

5p; O 2uF. 64p. 

MULLARD 0290 (250V POLYESTER) 
-0 0lijF O 01514F O 02241F. 

o 033uF. O 04717F. 3Ip; 0 068uF, 
4p; 0 1sF O 15uF. itip; 0 - 22pF. 

5¡p; O 33uF. 7p; 0 4717F. 9p; 0 68pF. 
12p; 1 OuF. 140; 1 - 5uF. 22p; 

2 2pF. 26iP. 

alp 
SOP 
Hp 
lip 
309 
131 
12p 
1313 
12,p 
Ilp 
lb 
10p 
10p 
lip 
Ilp 

(112 
22,1S 
(2.30 
Sip 
Pip 
Hip 
tip 
339 
Ile 
IhP 

2114269 
0.4444 . 
21.441) 
214444) 
2144444 
2h4V. 
2N5.20 
21,5.*2 
2N5455 
2a45.-
21iK'S 

3/s.4. 
77052 
P4117 
4360 
‘C76I 
‘C362 
wee 
‘0.70 
‘0472 
40073 
44119 
4.412C 
AA129 

13A ,02 
POI; 
BA ,1. 
BA112 
BA114 
BA,15 
BA116 
94120 
BA129 
BA143U 
SA '3V 
BA 144 
EIA145 
BA1413 
SA It' 
Bolts 
SAISI 
BA,S2 
SAM 
BA221 
80.722 
BAVIC 
SAWS? 

Ilp 
10p 

Slip 
4Sp 
S5p 
11P 
00 
lep 
Op 
iip 
23p 
7SP 
17p 
20p 
no 
Hp 
SOp 
iSjp 
Hip 
240 
Pp 
7p 
711/ 
lip 
10p 

SAS') 
BAx10 
04730 
BEPCS 
Bela. 
138142 
OAS 
(WC 
0A41 
0A'9 
OM. 
0465 
0490 
OAP 
0495 
00200 
OA202 
°APO 
0A211 
I1.911 
111915 
1114148 

fp 
109 
41p 
alp 
Sip 
1135 
Hp 
lap 
ilp 
10p 
Sp 
10p 
Sp 
to 
90 
Ilp 
12p 
tllp 

ap 
10p 
SIP 

stabilised 
POWER PACK CONVERTER 
Switched 3 6 71 or 9 volts 

Up to 400mA Output 

° 

••• L•10 
o.e• 

Zone, 
^ Steel.", 

0' C,ru-t 

Vo.taGe 0,, 0.. 
Se 01,, 0„oo.. 5,•cn 

Our Price £3•99 • P..5 16p. 
Unstabilised Version above £2• 99 

Other Eliminators (unstabilisee 

6 volts at up to 50mA . £1.65 

9 volts at up to 50mA . £1.65 
9 volts ( miniature) up to 50mA £2•09 

6 - 6 volts at up to 56ImA £2•75 
9 - 9 volts at up to 50mA .. £2•75 

7) volts for Cassette Players (small) £2•20 
3. 4). 6. 71, 9. 12 volts up to ¡A £3.75 

Fully Stabdiseir Car Battery Con• 
verter. glving switched outputs of 6. 

71 or 9 volts £5.49 
P G P. on all models 16p 

ZENERS 
All 5%, tolerance 

BZY88. 400mW. 3 3V to 33V 

1ZS. 1W 3 3V to 100V 

BZX70. 2 5W 7 5V to 75V 

11p 

18p 

27p 

1202 



VAT INVOICES ON REOUEST UNLESS SHOWN OTHERWISE P&P ON Ll K 

ORDERS IS 8p OVERSEAS ORDERS AT COST 

M ini II 
es A 410 

Muliard LP1186 

Varactor diode tuned 
F M tuning heart. 

• f4.15, as described in 
P E May 1973 
LP1185 matching I F 
strip £4.85. 

III MU 
20 - 20 Watt Integrated 
Stereo Amplifier Kit 
Superb state-of-the-art 
design by engineers of 
Texas Instruments 
£31.35 • P SP 49p 

SIBS EA1000 

3 watt amplifier 
module Price includ-
ing handbook and 
FREE heatsink 
Our price £2.49. 
Quantity diScounls 

S ee4 
A1005S 

F M tuner chassis 
fully transistorised 
9 Volt positive earth 
Operation 
Our Price £6 . 35. 

A1018 

F.M. tuner, similar 
to A1005S but in 
oiled walnut cabi-
net. etc. 

. Our Price £9.38. 

%Sal 
A1005MS 

Multiplex Stereo 
Decoder, fully built 
and aligned, to match 
A1005S. 
Our Price £5.95. 

AUDIO IC'S 
Audio I.C. Leaflet No. 12. FREE (only 
with I.C. s-10p separately. 

Pre-Am plIllers 

Dual. MC1303L £1.89 
Low Noise Dual. 
MC1339P £1.29 

Amplifiers 

250mW. MFC4000A 
499 

1 watt. TAA300 C1-79 
2 watt, LM380 £1-40 
3 watt. SL414 £1.76 
5 watt, TBA800 CI - 59 
7watt. TBA8105 Cl • 70 
15 watt. BHA0002 

£3-95 
35 watt driver. 
NE540L £1-32 

NEW SL414 pin for 
pin - SL4030 3 watt 

C1.78 

4PM 

- 

51 decode DM 
C.0,1,,•101 

> > 

osour 

ccd in r mop 

11 

mas N. ow 

Supplied with complete data 
All this on a single 16 pin OIL packed MOS LSI integrated Circuit 

• Maximum Display • or - 1 999V 
• Minimum Display • or 1mV 

• Can be scaled up to read 1 999V 
• Automatic Polarity Detection 
• Dual Ramp Integration 
• Automatic Overange Indication 
• Up to 50 readings per Second 
• Chopper Output provided 

A State-of- the-Art Digital Voltmeter I.C. for only £7.79 

Coil lus Pbose•loeked Loop 
Motorola 

COmplet 

leaflet 

Our Price 

10. supplied 
FREE 

No.11 

MC1312 decodes CBS 
gS0ves Fr7uell leactilrectuiNroantd1 ouAnnisomics 
details. Our Price 

£6 -49 
mc all parts for decoder. Inc Veroboard. VAT.. P. 8 P ( Leaflet alone 10p ) 

¿Mears 

C6X165 
CP/1075 
CA3042 
LiA1OIN 
1.11120IN 
0001 

1.513081. 
1.1.3096 
042100 
A.C13.30 
111C1393 
.PC1351 
111C1382 
IPC1357 
eiC13611 
1PC1.360 
UCI.SOCP1 
1401.95 
MC.146 
semi 
U8C.0106 
14,C40110 
l2cC6Calus 

,e4e›01"ew4  14,414-

Up 
351/ 

e 
UP 15o 
.0p 
.5fi 3ip 
Olo Olp 
.SO Up 

UVRIEWL0051 
MOR15010371 
NESS5 
NE5406 
NE51518 
NESUB 
NE565 
Nt5615 
NE541 
SC13.026 

i642113 
72..1.293 
224/1310 
2AA320 
199350 
1.1.6,3112 
AA MO 

TAAS20 
twee 
22,0,00 
i6D110 

Dept 1. 

56. Fortis Green Road. London. NIO 3HN 
telephone: 883 3705 

INDUCTORS 

MULLARD block filter 
LP1175 as used with TAD100 
now only Cl -19 

R.F. CHOKES, 0 luH to 19mH For 
full details ask for List No 5 P 8P 5p 

DENCO COILS 

Translator Range: 
Series IT to 5T inclusive 
Blue. Yellow. Red and 
White all 44p each 
I.F. Transformers: IFT13, 
14. 16 and 17. 55p each. 
IFT 15, 76p; IFT18 73p. 

Dual Purpose Range: Series 1 to 7 
inc Blue. Yellow. Red and White. 
44p each. 
1 to 5 Green. List No. 5 gives full 
details 
Ferrite Aerials: Medium and Long-
state 300pF or 500pF tuning.87peach 

DNA, CAP 

Type C804 
5pF 61p 5CpF 66p 
tOpF 61p 60pF 79p 
15pF tip 75pF 79p 
20pF 66p 100pF 75p 
25pF 61p 

Type 0 
365pF 110p 
355 - 365pF 96p 

Type 09 
208 - 176pF with 
screen and trimmers 

P & P all types 10p 999 

NEW 

INO10 

F:I•Z I \ T I RANGE 

The Radio I C in a 1018 can Supplied with 
our data leaflet No 10. Giving Circuits and 
component information. ( Leaflet alone 10p I 

BFS59 15p Z10302 17p ITX450 17p 
BFS60 20p U0303 14p ZTX451 17p 
BFS61 20p ZTX304 2115 ZTX500 12p 
BFS96 15p ZTX310 9p ZTX501 13p 
BFS97 23p ZTX311 109 ZTX502 17p 
BFS98 20p ZTX312 10p ZTX503 14p 

ZTX313 lip ZTX504 43p 
ITX107 10p ZTX314 13p ZTX510 17p 
ZTX108 10p ZTX320 3Ip zusso 21p 
ZTX109 15p Z1X330 15p ZTX531 22p 
ZTX212 I4p Z1X331 16p ZTX550 17p 
ITX213 14p ZTX341 22p ZTX551 17p 
ZTX211 15p Z10382 13p 
Z1X300 12p Z7X383 15p DIODES 
/TX301 139 Z7)(3134 18p ZS129 Op 

ZS121 
ZS122 
ZS123 
Z5124 
Z5140 
Z5141 
ZS142 
ZS170 
ZS171 
ZS172 
ZS174 
ZS176 
ZS178 
ZS270 
ZS271 

10p 
13p 
lip 
18p 
2Sp 
439 
33p 
lep 
13p 
lep 
17p 
23o 
31Ip 
11p 
I8p 

Our Price 

£1.32 
ZS272 lip 
Z5274 top 
23276 28p 
2S278 379 

KS0304 
Zener 
Series 
as 

EIZY88 
Series 
11p 
each. 

ElECIROITTICS 
uF 4V 6 311 10V 16V 2511 45v er/ 

1 
I S 
22 
33 

6 e 

4 7 

to 
is 

33 
47 .49 
68 
100 440 
ISO 

no 
330 
470 
Ms 
1005 

2900 
3300 
4700 lop 

Sip 

1101 
Sip Sip Sip 

Sip 
Sip 

NO SP 

Np Sp lip 
Sp lip 
lip 149 

ISp 20p 
lip lip 22p 

I. 23p 
Np Np 44p 7Ip 141113 

44p Sep lip 14Op 252p 
750 

S▪ ip 
iiP 
SIP 
Sip 

100V 160V .50V 

SO 150 

SiP 

Sip 17p ( 4uF) 

PoteatIolaeters 
5C-1 250kr. 
lokn 500kfl 
25kC1 1M0 
501,0 2MC1 
1001,0 
Log or fin less switch (and 11.-'.1,n1 13p 
Log or tin with switch 26p 
Dual less switch 44p 
Dual with switch 10kCI 100kCI and 
IMCI log only 57p 
10kfl log - 10k0 antilog less switch 44p 

10k0 Single 
251cCI 40p 

Dual 501(0 
1001e0 60p" 

45. 

New Snvet and Black Knob Ifici 

Vertical ot Horizontal 
0 1 watt Sp 0 25 watt 7p 
loon IliC1 10k0 iaosn tun 
2500 2 skr. 25kfl 2501,0 2 skin 
soon 55,11 50kfl 5001,11 5MC1 

Cetmet Type to IMO only 41 P• 

Presets I. 

Sip 

Sip 

SiP Sip 

Sip 
Sip Sip 

Sip 

:te 
Sp 
Ilp 

14p 

249 
Sip 
259 

Sip 

sip 

lip 

sip 

Sip 

Sip 

SO 
lep 

13p 

lep 
lip 
iSp 

Op 
lip 
lip 250 
lip 

lip 31p 
25p 449 
Sip 47p 

Sep 
449 7ep 

210 

240 1160F) 

330 (32e) 
*501500F) 

I350V) 

Mrs Thertaistors 
Al5B IN GM £I21 
C21 1556 953 £1.411 
CZ4 lip 554 £101 
C213A lip VA1005 lep 
9.219 tip v41026 lip 
E298CD A258 13p VA1033 lip 
0299E0 6256 13p VA1034 IN 
E298ED 6210 13p VA1039 lep 
E291E0 A262 13p VA1040 lip 
E29(150 A265 IN VA1053 Illp 
929800 9210 13p VA1055S lip 
enezz 05 13p VAI056S lip 
EMU 06 139 VA1066S 17p 
929900 P336 ISp VAiO6iS Sip 
E299131) P338 14p VA1077 lep 
929900 9342 14P VA1096 21 
929900 P348 14p VA1104 Ilp 
OLIO £1-21 VA1107 20p 
Other typos obtainable urion aPPliCbtlOn 
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CASED 
AMPLIFIERS 

Polished wooden cabinet 14 x 
13 o 9in containing a sensitive 
(20µV) 4 valve amplifier with 
tone and volume controls. 3W 
output to 7 x 4in 30 speaker. 
Also included is a ron-standard 
tape deck. Supplied in good 
working condition complete with 
circuit. Mains operated, £3 ( CI 
up to 200 miles. LI - 25 over). 
Suitable   LI ( 30p) Spare 
Head 30p; TAPE' (ex-computer) 
68P (20P); Amplifier Chassis, com-
piece and tested (2 x ECC83. 
ELL84, EZ80) Speaker £2 ( 45p), 
'Motors'. 35p ( 30o)• 

7Ib BARGAIN PARCELS 
Hundreds of new components-
resistors, capacitors. pots. 
switches. -r PC Boards with 
 stars and diodes, also 
crystals and loads of odos and 
ends. Antenna value at Cl . 65 
(40p). 

COMPUTER PANELS 
316 assorted panels Cl ( 30p): 
7Ib £2 140p): 12 high quality 
boards with IC's. power tran-
sistors. trim pots etc. £2. ( 30p); 
100 ditto £ 12 (£ 11; Pack of boards 
containing at least 500 components 
with at least SO transistors. 60p 
(20P); Panel with 20 2N 29 26 type 
transistors - other parts 20p 
(10p); pack with 25 flat pack IC's 
(Na info) 30p ( I0p). 

AMPLIFIER UNIT 
In fully screened case 51 o 5 o 3t'. 
2 GET 116 on heat sink. 2   
3 pot cores. 4 transformers. 

R's and C's. 40 way rag-board 
and fuse with circuit 659 ( 30p); 

for £2 (65p). Qty. discount. 
ADD 10% TO TOTAL FOR VAT 

Carr. in brackets; small parts SP 
S.A.E. LISTS 

NEW COMPONENTS 
400V SA SCR, 60p; 200V, 40p; 
°CI& 20p; OC45. Ilp: 0071. 8p; 
OC171. 13p; BFY18, 12p; 13CY72, 
11p; 741C, 329 Trendata key-
board. Come.. re • dater input 
terminal with dii play. Converts 
to IFO code. Er.in . new and boxed 
less than 2 s old and cost 
£650. No data available. So only 
£80 (£2). Send 10p for photo. 
80 + 80 • 20µF. 350V, 10p; 10. 
75P ( 30P): 814F. 2,500V, 1.2 (SOO; 
414F. 2000, LI (40p); 10pF 236V 
409 15p); 10 resistor 2W 4p; 10f) 
2W 10 25p; 100K 1W 309/100 
(I0p); 4 pole, 8 way Yaxley Switch 
30P (80): Crystal 4 Cats whisker 
15p; 20K 10 turn Colvern wire 
wound pot 75p ( 10p): miniature 
50v ceramic plate 22pF-1000pF 2p; 
Heavy duty heat sink 6 x S x 3 
inches with 2 power transistors 
801, ( SOP); 230v fans 2800r.p.m. 
61' dia, blades, complete with 
grill and mounting plate £2• 50 
(40p): Scopes in stock for callers. 
ring for details. 

COMPONENT PACKS 
500 assorted resistors LI (20P): 
2.500 £4 (40p): 10,000 £ 12 ( LI); 
100,000 £80 -r corr. 150 poly. 
mica. ceramic, raps, 60p ( 10P): 
25 ICX crystals LI ( 30)P. 

FERRIC CHLORIDE 
Anyhdrous to mil-spec in Ilb 
sealed packs. Ilb 50p (l0p): 
31t £120 ( 300): 1011-s L3 - SO 
(60p). 
VERSATILE POWER UNIT 

Contains mains transformer, 2A 
thermal cut-out and bridge reces. 
Will give 1.7v-10 Sy output with 
2 extra capacitors. Ideal for 
Nickel cad battery ch . 5v 
TTL aupply, cassette or radio, etc. 
Brand new, British made, com-
plete with information. ONLY 
751) (20p). 

GREENWELD (PWI I) 
24 Goodhart Way, West Wickham. Kent. SHOPS AT: 21 Deptford 
Broadway 5E8. (Tel. 01-692 2009) and 38 Lower Addiscornbe Road, 

Croydon. 

INT111:15 
MONEY BACK IF NOT SATISFIED 

All bruno new, full spec. Top grade. 

FREE fabulous NEW catalogue. Send S.A.E. 

Red + data. 1/8" pin source LED's 17p: Til 209 and clip 220 
BIG r panel clip and RED LED 289. GREEN and clip 599. 
INFRA RED LED £1. IC photo aine 44p and amp/switch 45p. 

DIGITAL DISPLAY. LEO 1/3" 0-9 DP. OIL. £1 69. Minitron type 0-9 DP OIL 
£1 19. SOCKETS 13p. Calculator ball/mains f•om £19. 

IC DIGITAL CLOCii CHIPS. Texas etc. with 4 displays £12 6 displays 
and chip £14.Mostek dab and alarm chips with 6 displays £19. pcb £1.49. 
KIT: All parts and case. National chip. 4 digit £20. 6 x £23. 
GAS sensor TGS 308 £7. KIT £4.69. Fully built £8. 
With data INTEGRATED CIRCUITS 741: 8 pin 29p. to 99 and 14 pin 270, 
748 33p, 709 210, 710 35p, 723 59p, 555 timer 799. ZN414 rx. £1.10. 703 rf If 289, 
nit- 1310 and led £2•76. mc 1339 £1.20. TAD 103 and if £2 
1 AMP + REGULATOR 7805, 5 (8. 740) V. also 12 6 15V £1.49. 
AUDIO AMPS: info 4000 50p: 1 and 2W £1-19; 3W £1 29. • 

74N TTL low prices 

Gates 7400 Mc. lep, 7413 32p, 7447 £1-25, 7470/72 32p, 7474/76 39p. 7490 UP. 
7492 69p, 74121 49p and all others In cat. 
NEW 16 pin counter/driver 90/47 £2-25. DALO p.c.b. PEN 699, 
OIL SOCKETS: Professional/gold P. Pins hl or lo Profile 8, 14. 16 Pin 13p. 
2N3055 33p lour £1. I3C107. BC1011, BC109 all 7p each. 
IN914 3p, ZENERS BZY83 Sp, IA RECTS SOV 31P, 400V Sp, BRIDGE 209, 
FETS: 2N3819 19p, 2N3823E 20p, 4416E 25p, BC182/3/4 10p. BC212/3/4 11p. 
BCY70 13p, BC1131/23Sp ea.. BFY51/2/315p. TIS4325p, 2N2926 Oy 7p, 2N3053 15p, 
2N3702/3/4/516/7/8/9/10/11 all 99 ea.,2N3901/6 149. HEATSINKS 51/T05, 181/7018 
5p. 703: 4YL 21Ip. TV3 14p 
CAPACITORS: 25V 10, 50. 100 uf Sp, DISCS 4p. PRESETS Sp. CARBON-
PTS 11p. Switch + 11p. Dual 55p. ULTRASONIC TRANSDUCERS £2 ea. 
FLUORESCENT LIGHTS, 8W 13" 12 VOLT £2•S9. 

ADD 10% VAT TO PRICES. 

P. & P. 10p CWO. 

abatiurm▪ s P.O. BOX 29, BRACKNELL, BERKS. 

A SELECTION of the more unusual items from the 
famous HOME RADIO ( Components) CATALOGUE... 

LIGHT SENSITIVE DEVICkS 

The ce lls unit slescloped for the space ptortamme. They may be used to Pnnet trannsmtned radio.. n••••11 
.,. elec motors or operate Isght mews. For example. they ntll generate enough cutrent to opetate our 

Maker: FERRANTI 

S0104. S010 land S0106 motors villen esposed to 100 watt lamp Although on goo an output yutrent and 
soltage thee are nonunal and taken % Ft strong turtle,. The soltage utll sal, u tM the amount of curios, be mg 

consumed Maier's _- - Col No ,,,. Mal, S'olo onA Sue spin 
50103 l RI1150 I <runt, I Is 100 • I • la 012m 09 • 19a I'm.' 

PRICE (Including VAT and Postage £1.89 

swat.t. tLECTRIc MOTORS 

SILICON PHOTO-VOLTAIC MEL 

dialer'. .."1 . 011S/'I..X &eh 

Cat. do. 

Now Tht SIM06 tun oil' 2 of our S010 1Photo Volute stile. cells m 50106 SI) 

ems d 'dominated by stinsIttne M 100 uatt lamp at 1 ft 

6 V 

PRICE (Including VAT and Postagelt2.1)4 

33 a 28 nun 

It goes without saying that our catalogue 
lists run-of-the-mill goods like Resistors, 
Capacitors, Pots and Coils, so we bring 
to your notice here one or two of the more 
exotic items. Take the SD103 cell. Apart 
from its rarity, it's very useful. Recently we 
built a 3-transistor radio with loudspeakers, 
and found that three of these cells would 
operate it. Regarding the mini motor and 
silicon glass tubing, your ingenuity will 
suggest ways in which you can make good 
use of them. These are but 3 of thousands 
of exciting components in our catalogue. 
By now you are reaching for your pen and 
cheque book, but don't just buy the items 
shown here: get the catalogue and feast 

• your eyes on all 240 pages. At 77 pence its 
almost a gift-especially as by using the 

vouchers as directed you can reclaim 50p. 
Post the Coupon now with your cheque or 

raturey up to :Rd C 

Oarude Oro 

nd,,ny, -*Mc •-• CIASS n 

85274 

no VAT and P64:7;152 4 
PRICE (bloods:I-Gs'  

°stn.)  

When purchasing any of she above 
ispna please suns "As Ow your achrortionnent" 

P.O. for 77p. 

Piffle wise your Name and Address in block cap/Jis 

Name  

eee e 

4eF 

Address  

Home Radio (Components) Ltd. on it flned 

Dept. PW, 234-240 London Road, Macham, CR4 3HD. 
 mmmmm 

• 
• 
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NO EXTRAS 
ALL PRICES INC. VAT 

FREE ! P. & P. 

AMPLIFIERS 
Rel.-trot, K$.% 700 7-7 matt 23-60 
%Ili II KS.% 1500 15 • II watt 32 50 
Tripletone Mkii 1114177 7 - 7 watt 27 50 
MK II 111-1•1181 ,4 Pi - 18watt 35 00 
Telemit Mk I I $.114307 • 0 watt 27 00 
Earl 1515 15 - 13 watt 37 00 
tIn 11.-%210 • . .. 32 00 

11.5310 • .. 44 00 
Rotel Tuner/Amp. RXi30A .. 51.00 
Ii 5X81'! onalels In stock. 
RECORD DECKS 
iarrard 21125TCMT 511C/1: .. 11 00 

SP25 Mk. III....11 00IISR 31P00(83:511 114)0 

RD I K It---- 11-00 
.. 29 50 

$ 512 Plek•up .% riii 12-25 
Sill I 'a rt ridge .. 495 

RECORD DECK PACKAGES 
$P25 311‘.11. In Plinth A Omer 

w inn! 219-95 
Garranl SP25 MIL111/11800 C. & P. 1920 

A1.7881,100 C. & P. 30-00 
Plinth k Cover for Garrard 
SP:15'2025TC .. 3 95 

SPEAKER BARGAINS 
EMI 13" '‘ 0" 3. 8 or 15 oho, 
Plain . .. 2 35 
with Co- Ltial Tweeter .. 250 
Twin Tweeter . 395 

Type 55011 oho,. 20 watt .. 860 
6I" M oho, 10 watt .. 265 
8" 8 oho, 10 watt .. 390 
12" It oho, 2o watt .. 575 
, ('lila c. 7. watt 1 40 

NEW 
am ELECTRONICS 

h. • DORIC°. 8 oho, 
ID watt ------ 270 

CANE 7" r 4" 3 or 8 ohm 115 
ri" Dualeone 8 ohm 2 50 

•ELESTION /1" 15 ohns 175 
ADA:nit.% 10" 8 or 13 ohm, 

Il matt 
Il SEER CROCI' 23 

12" ei or 13 ohm, 23 watt .. 660 
5" 0 oho,. 5 watt C/Mag. .. 95 
21" 8 oho, or 64 ohm . 60 

SELFAMOX OF epopmA AND 
5% II % REF:DALE: SPEAKERS ALSO 
A% % ILA ItLE. 

KIT FORM CABINETS -TEAK 
VENEER 

12 . 12 • 6 with 8", 0" x 5", 
nr 61" and 31" cutout .. 276 

17 o 10 r 9 with 8" or 13" 8' 
cutout . . • • . 8 96 

18 a 11 with 13" 8" cut 
out for F.111 350 .. 460 

TWEETER & CROSSOVER 
EMI 31" 3 or a oho. C/Mag. 110 
Cone Tweeter 8 or 15 oho, 10 watt 2 50 
Cone Tweeter X reluo• 3 watt . 150 
Dorn Terrier o ,, l,,,,, 20 watt 595 
I ..... Tureter 11 oho, 30 watt 495 
CrossoveH CY123 IS ohm), C578 

(si ohm/. C5216 OS oho» .. 1 15 

CARTRIDGES 
ACOS i1P01/28C or ( 11.91/3SC 

Stereo romp. . • .. 1 05 
t:P93/1 Steno, e•ry, 1 35 
OP94/1 Stereo cry... 1 76 
c;1'95/1 135 
t;p06/1 I 75 
14101 .. 75 

MONOTONE 
STA Ilc Stereo .... ramie. dlain. 180 
ST.( 111/11 Slim St, stereo err. 

19-T1 Sterro crystal . 85 
F1S0 SC531 Stereo errand,' 225 

ALL MERCHANDISE FULLY 

MAIL ORDER 

8X511 Stereo crystal .. 
8X511 Memo crystal .. 
X511 11 Meren . . 
X5N1 Mono/stereo 

I;OLDRING 1:000 
I:4511 

STYLI For Above Cartrblges 
Sapphire .• 
D. Dlan lllll • . 

GOLDRINUG1100 0850 

MICROPHONES 
CM20 Cr, qtal eland 
(71470 Planet stack metal, switch 

1-70 
1)51160 Dynamic unbilir, boll 
tortal ------ - 4 00 

14 1'1/130 50/600 oho,. totiolir, 
hall metal .. 4 85 

T W206 .. 5 90 
CONDENSER MIKE 600 ohm, 
,uni.,llr . . .. 7 90 
Cassette STICK 11IK E with R 

ContAil onioff switch 12-3 k 
3-5 no.: JIPIYI• • • • • 

3IIK E 311X ERS Mono... .. 

1-65 
1-85 
1-30 
1-30 
3-85 
2-95 

-30 
1-26 
1-95 

-60 

165 
4-10 

Monti/stereo de luxe 5-50 
CASSETTES 
Type Low Pin- Phil. Metn• 

noise oncle lips twee 
(145 - - - 60p 45p 
(310 85o 40P 509 55P 559 
(310 459 650 69P 75P 7511 
t:190 559 759 1059 1105 1109 
Cassette Ilead Cleaner . .. -45 
BIB Stereo Test Cariseile .. 1-65 
A3IP E X Head Cleaner De-
magnetiser ------ 1-65 

PLASTIC LIBRARY CASES for 3" 
Reels 20p. 3I" Reels 25p. 7" Reels 30p. 
CASSETTE CASES .. • • Leo 
TAPES fit nil. IP. D.P. 
5" 65p 653 80p 
5f" 65p 75p £1 00 
7" 80p £1 05 £1 40 

DEPT. CALLERS WELCOME AT OUR 
(PW 4) BRANCHES 

BELMONT STREET Manchester Liverpool 

mowroN, ECCLES 061 .032 egc:terr el 
MANCHESTER Leeds 

4 New Market St. 
GUARANTEED Tel. 061-789 5268 0532 42708 

BARCLAYCARD .1\ 
6. 

Credit Terms for Callers 

BUDGET SPEAKER SYSTEMS 

I. Pr. of 10watt Soho, 9 siorak, 
,ystib, l, deluse teak 
cal  ' • Is", II" x 9" wired. Inc. 
plugs 225 00 Pcr PM, 

2. Pr. of 90w all $oho, 2 speaker 
Nysteto freq. rispon,r 50c.p.•. 
to 17.0011c.p... Teak , enrcr 
cals 211" x 12" x 9" with 12ft. 
cable and plugs. 129.95 per loir. 

AXAI TAPE DECK 
40001/5 Tape 
(IXC401) Cassette 

HEADPHONES 
ANISTRAD / 11.53.5 
ROTEL 430 .. 

630 .. 
700 .. 

AKAI ASP 115 .. 
MO 20 .. 

1£088 K7I1 Mack or Red) 
KO . 
1(614; (with Vol. 
control) .. 13 25 

K072711 15 75 
K0747 .. 19 50 
II% I .. 19 50 
PRO4AA.... 1895 
P11051A7 .. 28 75 
EH P6 - 42 75 

LEESSON ELECTROSTATIC. 19-50 
3lonnistereosuper deluxe 8-16(2 2.75 
Headphone Adaptor 2 50 
Curly En, Lead 20ft, 1 10 

IN-CAR ENTERTAINMENT SECTION 
Car Cassette Stereo Player and 
Two Speakers .. 20-95 

Car 8.track Stereo Player and 
Two Speakers .. 16 50 

Pair of Car Stereo Speakers .. 3 85 
Pair of Car Stereo Speaker, 

l'or Mount on, 395 

73 50 
64 95 

4 85 
4 90 
620 
895 
675 
795 
9 25 
995 

11 95 

EX COMPUTER PC PANELS 
4 x 2in packed with semiconductors and 
top quality resistors, capacitors, diodes 
etc. Guaranteed min. 35 transistors, 
plus data. 10 boards 50p (12p) 

25 boards for £1 (300 
Panels with 4 Power 
transistors sim 0C28 50p (10p) 

Dural extruded heatsinks outline 10D 
black anodised. Drilled for 4 x TO3 
transistors. 5 x 4 xli" 40p (14P) 

Similar to above but 5 x 8 x 111" drilled 
for 8 x TO3 70p (26p) 

COMPUTER GRADE 
ELECTROLYTICS 
1 2,000i/ 100v, 5 x 2f dia 75p (25p) 
30,0004 25v 65p (20p) 
ELECTROLYTICS 
4,000/4 70v, 3,600,u 40v, 10,000/1 50v, 

41- x 2 in dia 55p ( 14p) 
10,000,it 35v, 5,000/0 35v, 4f x 2 in 

40p (12p) 
2,000,u 30v, 400/o 40v, wire ends 15p (6p) 
100 piv 20A, Si diodes 4 for £1 (100) 
100 piv 3A, Si diodes 4 for 50p (7p) 
250 mixed resistors 60p (9f p) 
250 mixed capacitors 8013 (9f p) 
200 Si planar diodes 50P ( 7P) 
Min. glass neons 12 for 50p (7P) 
Reed relays mixed 10 for 50p (7p) 
Micro switches 8 for 50p (9p) 
Assorted relays 8 for £1 (18p) 
Papst extractor/blower fans 
100 c.f.m. 4} x 4} x 2in £3-50 (28p) 

QH bulbs 12v 55w 5013 (6P) 
Postage and package shown in brackets. 

Please add 10% VAT to prices. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01-478 8499 

SETTER GET 'SET' 
FAMOUS NO. 19 

frk 0 ,p) 

Complete station 1 
£23.50, Carr. £2-50. 

SET TRANS RECEIVER 
TR50/51 2-8 MHZ in 2 
bands. 11 valve. 80T PA 
Power reqs 12VLT 275-
VHT REC 500VTM. Rebuilt 
£12 .50, Carr. LI. 
2 VOC PSU, Mic. Cables 

TR55 VHF 60-90 LHZS XTALSINC 3 
3 channel 12 valve 
super Het. 12 VDC 
Sync Internal Sup-
ply. size 14" x 12" 
x 7" as new £16.50 
Carr LI 25. 

TE76 CTS2 

A superb Miniature Oscil-
loscope £2S, Carr. CI 50. 

RE102 42i MAST 
12-3/6" x 2" sections WIRE 
GUYS STRAINERS in carry 
holdall £23.50 Carr. £2. 

AERIAL RODS 
3" x I" screwed M & F 

ends 10 £2 Post 75p. 
25 £5 c.p. 
AE101. Telescopic mast 
antenna C3-75. Carr. £ 1.25 
List 25p refundable with 
purchase. 

XTAL CALIBRATOR 
No. 10 

; IOMHZ Harmonics 30 MHZ 
£3 Post SOo 

Surplus Electronicrading 
P.O. BOX No. 19, HITCHIN, HERTS. 

SGA 8TN 

YEROBOARD 

VEROBOARIS GIVE A PROFESSIONAL 
FINISH TO YOUR WORK 

0.1 and 015"pitch, plain and copper 

clad universal circuit boards. 
am! $10M ve 

IRMO OISTRIButtill N P.O. Lt. toneloo liC • 

VTRO ELECTRONICS LTD 

nu. C.... 
10430R To. ChM.» e ford ettt 
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YOU AIN'T HEARD 
NOTHIN' YET ! ! 
. .. until you tune in to stereo 
perfection with `Varicap' 

liRegell" .111.0.11111111118 

Main 

varicap stereo tuner 

This elegant and practical stereo tuner features push button 
'spot-on tuning with up to five simple pre-set stations (no difficult 
tuning dial and drive cord). It's easy no problem' construction 
requires only a few simple setting adjustments with a D.C. Volt-
meter. It incorporates NEW pre-set modules for R.F. and I.F. 
circuits, this eliminates the need for the usually difficult circuit 
alignment. 
All this. coupled with the latest Motorola high efficiency. inte-
grated Circuit ' phase lock loop' stereo decoder and automatic 
stereo lamp indicator, ensures perfect stereo reception. 
The ' Varicap' is. in our opinion. THE most easily constructed 
stereo tuner available which will achieve professional results. 
The kit comprises Fibre glass P.C. board, elegant slimline teak 
veneer cabinet, brushed aluminium front panel, push buttons, 
instructions. in fact everything you need. 
We also supply any of these kit components as separate items. 

Zi! x10 x b Size 

Total kit price ONLY £28 50 ( inclusive of VAT 
and postage). 

IDEAL FOR USE WITH THE 'TEXAN', 
'GEMINI' OR ANY OTHER GOOD QUALITY 
STEREO A MPLIFIER. 

PARTS FOR PRACTICAL WIRELESS PROJECTS: 

After many requests. Electro Spares are supplying lists of com-
ponents for ALL projects featured in ' Practical Wireless' from 
July 1973 issue onwards. We regret that we cannot supply lists 
for projects published before this date. 
All you have to do is send us a stamped addressed envelope. not 
less than 9" u 4". stating which project is 01 interest to you. We 
will then forward you an individually priced list of the components 
required. there Is. of course, no necessity to purchase a full kit. 
you may purchase only the parts you require at any one given time. 
We believe this method of ' one source' buying can save you time 
and postage—AND THAT MEANS MONEY ! ! 

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES 
ARE NEW, BRANDED PRODUCTS OF REPUTABLE 
MANUFACTURERS AND THEREFORE CARRY THE 
MAKERS FULL GUARANTEE. 

'P.E."GEMINI' STEREO AMPLIFIER 
The ' Gemini' is a quality hi-fi stereo amplifier lor the home cons-
tructor, featuring a genuine 30 watt R.M.S. per channel output 
into 8 ohms. Total harmonic distortion of 0.02% and a frequency 
response (-3d8) 20Hz - 100kHz. at all power levels. 
Weave continuing to supply components for this fabulous ampli-
fier, which is now recognised as practically THE ultimate in 
High-Fidelity. 
We know no better unit for the home constructor—hundreds have 
been supplied throughout the world. 
Electro Spares have available a booklet containing full speci-
fication, complete constructional information, wiring diagrams 
and fault finding guide etc. 
The price is 55p + 4p postage, along with which we will send 
YOU our new LOW PRICE LIST. Price list available separately on 
receipt of a large S.A.E. 
Our new Mail Order department address is set below. We aim for 
quick, efficient service—or why not pay us a call, we make all 
enthusiasts welcome and there are no parking problems. 

ELECTRO 
SPARES 
288 ECCLESALL ROAD 
SHEFFIELD Sil 8PE 
Tel. (0742) 668888 

'The Component Centre of the North' 

EEMI 
ELECTRONIC 

ORGAN 
KITS 

There are four 
excellent quality 
Models for the 
do it yourself 
enthusiast 

' 
• • • "- - 111111111111111111111111% • • 

yrianuirisinuitig 

*Portable-4 octave keyboard with 10 voices, 3 pitches— 
vibrato, £145 • 29. * Console-5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato, built in amplifier and speaker 
£250.93. * Console-2 x 4 octave keyboards and 13 note 
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain, 
Reverberation, Percussion, Wah Wah, £406-00. * Console 
—2x5 octave keyboards and 32 note pedal board, 32 voices. 
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion, 

3 Couplers, etc., at £572.55. 

V.A.T. please add 10%—show separately on order. 

All components can be bought separately. Send 50p for 
24- page catalogue which includes details of specialised 
components plus free vouchers worth 50p. 

Also available—WIRELESS WORLD SOUND SYNTHESIZER 
KITS complete with reprinted instructions. 

Elvins Electronic Musical Instruments 
SUPPLIERS OF COMPONENTS TO 
THE MUSICAL INDUSTRY 

12 Brett Road, Hackney, London, E.8. Tel: 01 986 8455 
8 Putney Bridge Rd., London, SW18 1H U. Tel: 01 870 4949 

KEEP WARM ATA 
COOL PRICE. 

Slash central heating costs with 
A M KIT. 

If you can put in electric wiring, you can install 
Amkit. The unique nylon ' pipe hot water central 
heating system, that you install yourself in hours. 

Look at these advantages: 
No soldering 
No ' T' junctions 
No special equipment 
No leaks, no lagging, no corrosion 
No structural upheaval 

Just reliable, effective central heating ( Guaran-
teed 25 years) at a saving of between £150 & £250. 
This famous system has been successfully market-
ed since 1968. 

Clip the coupon, and we'll tell you more. 

To Autocon Manufacturing Co. 
Spring House, 10, Spring Place, London, NW5, 3BH 
Please send your brochure telling me all about Amkit. 

Name 

Address 

PVV4 

or see for yourself at: THE AMKIT D.I.Y. CENTRE, 
15, Procter St., London, W.C.1. (opp Holborn Undgnd). 

Open Mon- Fri 9.30 am-5-30 pm. Sat 9 am- 1 p.m. 
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Project 80 
the slimmestmost 
elegant hi.fi modules 
ever made 
Living witn fi takes on new mean,ng with Protect 80 modules They 
can be assembled virtually anywhere, creating opportunities to install 
systems hitherto only dreamed about and never before made practical. 
Quality and reliability are everything you could wish for. Units are 
mounted by 6BA bolts at rear passing through drilled holes, cases are in 
black with white embellishment. 

2+"high,%deep 
Slider controls 
New circuitry 

Stereo 80 pre-amplifier 
and control unit 

Each channel has inde-
pendent tone and volume 
slider controls enabling 
exceptionally good en-
vironmental matching to 
be obtained. A virtual 
earth input stage forms 
part of the up- dated 
ctrcutiry which includes 
generous overload mar-
gins. Clear instructions 
with template are 
supplied. 

RAP £11.95 i- E1.19 VAT 

Size - 260 • 50 n 20mm ( 101 2 x j ins) 
Inputs - Mag. P.0 3mV RIAA corrected. 
Ceramic P U.,Radio.Ta2e 
S/N ratio - 60db 
Frequency range - 10Hz to 25KHz 3dB 
Power requirements - 20 to 35 volts 
Outputs - 100mV -,- AB monitoring for tape 
Controls - Press button for tape, radio and 
P.U.Sliders for Volume. Bass and Treble. 

Project 80 
FM- tuner and stereo decoder 

FM Tuner 
Size - 85 x 50 x 20mm 
Tuning range - 87.5 to 108 MHz 
Detector - I.C. balanced 
coincidence 
AFC - Switchable 
One 26 transistor I.C. 
Twin dual varicap tuning 
Distortion 0.2% at 1 KHz for 
30% modulation 
4 pole ceramic filter in I.F. section 
Sensitivity - 4 microvolts for 
30dB quieting 
Output - 300mV for 75 KH 
deviation 

Decoder-
With gallium arsenide tuning 
beacon and 19- transistor I.0 
Size- 47 50 ... 20mm 

FM tuner f'44 frie C1-19 
R.R.P. 1- I 1. L.) VAT 

Decoder L•••• A • 0•45p 
R.RP 1- / VAT 

Project 80 active filter 
unit 

Size - 108 50 20mm ( 4.', • 2 sins) 

Voltage gain - minus 0.2dB 
Frequency response - 361.1z to 22KHz. 
controls minimum 
Distortion - at 1K liz - 03T. using 30V 

HF cut off ( scratch) - 22KFlz to 5-5KHz. 
12dB/oct slope-
L.F. cut off ( rumble) - 28dB at 20Hz. 
9dB/oct slope • 

RA P cie , 0-69D 
V.A T. 

Z.40 & Z.60 
power amplifiers 

Z.40 

Size - 55 • 80 • 20mm 
Input sensitivity - 100mV 
Output - 15W RMS 
continuous 8 0 ( 35V). 
Frequency response - 
10Hz - 100KHz -:1c1B 

Signal to noise ratio - 
64dB 
Distortion - less than 
0.1%at 10Winto 8 0 
Power requirements - 
12-35 volts 

R R P £5 4= -0:754p 
;,) VAT 

Z.60 
Size - 55 r 98 D., 20mm 

Input sensitivity - 
100 - 250mV 
Output - 25W RMS 8 0 
(45V). 

Distortion- typically 
0.03% 
Frequency response - 
10Hz to more than 
200KHz , 1dB 
S/N ratio - 
better than 70dB 

R.R p.ra ina • 0.69p 
VAT 

Sinclair power 
supply 
units 
PZ.8 

The worlds most advanced unit in its 
class. It Is a stabilised unit. Re-
entrant current limiting makes 
damage from overload or even direct 
shorting impossible, a principle 
never before incorporated in a 
commercially available constructor 
module. Normal working voltage 
(adiustable) 45V. 
R R P E7.98 • 0•79p V.A.T. 
Without ,tams transformer 
PZ.6 30V unstabiltsed 
R.R P. f 4 - 913 • 0.49p V A T 
PZ.6 35V stabilised 
R R P £7-98 • 0•79p V A T 

Guarantee 
If. within 3 months of purchasing any product direct 
from us. you are dissatisfied with it. your money will be 
refunded on production of receipt of payment Many 
Sinclair appointed Stockists aso offer this guarantee 

Should any defect arise in normal use. we will service 
it without charge For damage arising from mis use a 
small charge ( typically f 1 00) will he made 

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ 

Pease send post paid  

for which I en, ; use Cash/Cheque foe 

Name  

Address  

including V A -7 

BLOCK LETTERS FEB. 74 

R O. London Road. St Ives. Huntingdon. PEI 7 4FLI Phone St. Ives (0480) 64311 Reg. No. 699483 England 
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339 

SPECIAL OFFER ! ! ! MULLARD ELECTROLYTIC CAPACITORS 

SMALL ELECTROLYTICS 
Ref. No. Capacity Voltage Price 
F18/1 1pF 150V 
H8/I A 2uF 150V e 
H8I2 2.2pF 25V 4: 
H8i2A 3.3pF 25V 4p 
H5/3 3uF 50V 41) 
H8/3A OF 50V 4p 
H8/4 4.7pF 25V 4p 
H8/4A 5pF 64V Op 
H8/5 50 10V 4p 
H8/5A 5uF 150V 4P 
H8/6A 10uF 10V 4P 
H817 100F 70V 4p 
K8/8 16uF 35V 4p 
H8/8A 16uF 16V 40 
FP3/9 200E 6V 2p 
HIS/9A 200F 70V 4p 
H8/10 22pF 50V OP 
H8/10A 22uF 100V 4p 
HS/11 25pF 12V OP 
H8/11 A 24uF 275V 4p 
F18/12 320 1aV 4p 
H8/12A 30e 10V 4P 
K8/13A 32pF 50V OP 
H8/14 40pF 25V SP 
F48/14A 40pF 16V 4p 
H8/15 47pF 50V OP 
I48/15A 40/IF 35V OP 
H7/1 500F 6V SP 
H7/IA 500 10V 4p 
H7/2A 64pF 2.5V 2p 
H7t3A 64pF 25V 4P 

Ref. No. Capacity Voltage Price 

H7/4A 64pF 35V Sp 

H7/5  80uF 16V 4p 
H7/6 M 100pF 25V 5p 
H7/7 l_e 100pF 25V 4p 
H7/8 U 125uF 16V 5p 
H7/8A CC 100pF 35V Op 
H7/9 p, 100pF 63V Sp 
H7/9A •or 125pF 4V 4p 
H7/10 4,4 125pF 25V 6p 
H7/10A L.,. 160pF 2-5V 3p 
H7/11 e 160pF 25V Sp 
H7/11A S. 150pF 16V Sp. 
H7/13A ... 200uF 25V Op 
H7/14 U. 2200 50V 10p 
H7/14A IS 220uF 16V lip 
H7/15 ... 2200F 25V Sp 
H7/15A 2200F 35V 10p 
H6/1A ..... 250pF 4V 3p 
H6/2 Bs 2500F 25V 3p 
H5/3A 0 320uF 2-5V 3p 
H6/4 4/ 320uF 10V 4p 
H6/4A ._-- 330pF 16V 5p 
H6/5 !„7, 3300 25V 10p 
H6/5A Z: 330 F 35V 15p 
H6/8 O 470pF 25V 10p 
H6/8A là. 4700F 35V 20p 
H6/9A 403pF 40V 20P 
H6/13A 1000pF 25V 16p 

071 ano 072 S•rie. 
Working Capacitance 

Type No. Voltage Vdc. pF 
071 17332 16 3300 
071 15472 16 4700 
071 15682 16 6800 
072 15752 16 7500 + 7500 
072 15113 16 11000 + 11000 
071 16472 25 4700 
072 16502 25 5000 + 5002 
072 16752 25 7500 + 7500 
071 18681 63 680 

UK and 107 series 
106 16223 25 22000 
106 17103 40 10000 
107 10222 100 2200 

Type No. Voltage Capacitance 
102 15163 16 16000 
104 90003 20 39000 
102 16802 25 8000 
104 90001 45 20000 

A further 10% discount on lots of 100 of 

Please calculate the weigh t of your order and 

Not over Ordinary Parcels 
1116 16p 
216 21p 
416 25p 
Sib 290 

Max. Ripole 
Current at 50°C Weight Price 
2-4 amps lox 15p 
3.9 amps 100 13 
5.8 amps 14.00 22p 
10-5 amps 3oz 37p 
13 .8 amps 4¡oz 49p 
5-4 amps 1.1oz 22p 
9 6 amps 3¡oz 37p 
12.6 amps 4¡oz 49p 
2-1 amps 100 15p 

17 amps 1000 E1.12 
12 amps 73oz 94p 
10 amps 5fox 74p 

Weight Price 
8oz 200 
16oz 30p 
loo 25p 
16oz 50p 

any one type. 

include appropriate postage. 

Not over Ordinary Parcels 
1016 77p 
14Ib 47p 
18Ib 57p 

, 22Ib I/7p 

H7/4 64uF 15V 4p 

ALL GOODS PLUS 10% V.A.T. 
UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2646 25p 

Li re00 L. RWA II.ke'rj" RESISTORS 1 

I CAPACITORS 
100 DIODES 

£1 15 eiR.O;Irs&aRD-IîgoTr. BOARD S 

n  I 50 SQ. INS. "ODD PIECES" 
VERO 

1E1 ;:i)AARSKSEODRVECilTUENDUSED 
TRANSISTORS 
BC108 ETC. 

OF ' £ 1 °  CCOOMPUTERNTAINING PANELS 
DIODES. TRANS/STORS, 
INDUCTORS, RESISTORS 
& CAPACITORS 

POSTAGE 201:1 1 PACK No. 1 POSTAGE 20p I PACK No. 3 POSTAGE 20p I PACK No. 5 POSTAGE 27p I PACK No. 7 

100 CERAMIC £11 100 RESISTORS 

CAPACITORS 
100 POLYSTYRENE 
CAPACITORS 

100 CERAMIC 
El 100 RESISTORS 

CAPACITORS 
50 MULLARD POLYESTER 
CAPACITORS 

SIGNAL TRACER KIT 
1E1 1 TRANSISTORISED 

1 TRANSISTORISED 
SIGNAL INJECTOR KIT 

100 CAPACITORS 
£41 100 RESISTORS 

(ASSORTED TYPES) 

POSTAGE 20p i PACK No72 POSTAGE 20p I PACK No. 4 POSTAGE 20p PACK No. 6 POSTAGE 20p í PACK No. 11 

\rote 
eet7,01-A  J‘ND you KNOW YOU m e  el...eel:11CM- SOLDERING EatIgkvied 

et.S Please send me the following items 
• le. A L706 INVADER Soldering instrument £2.42 
.e t‘ When you buy B L646 INVADER Soldering instrument f2.66 

ADCOLA equipment C L1676 INVADER Soldering instrument f2.73 
D BL646 INVADER 12v Battery model f3.35 

you are purchasing the E BL1076 INVADER 12v Battery model £3.50 

best soldering merchandise. F INVADER Soldering Kit £4.73 
These instruments identical G R500 ELECTRIC Desoldering tool £9.79 

18w H REEL Desoldering Braid £0.75 
' y BIT to those used in industry world I L686 SOLDERING stand £1.97 

vvide.The electronics industry J L68 PROTECTIVE stand £1.31 
useADCOLA for our reliability. K 1 KILO SOLDER REEL £1.74 

efficiency, precision and high ni SOLDER PACK £0.10 
£0.52 L 3oz SOLDER REEL 

safety standards. ADCOLA New Catalogue 
must be right for you! All prices include 10% VAT Please tick items required 

Treat yourself to the PRINT NAME 

BEST! Order on 
your coupon 

NOW 

PRINT ADDRESS 

PVV 

Post to ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON SVV4 6LH VAT REGD No.235 6153 72 REGD No. 442762 
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complete down to measured leads- requires no soldering- ready to assemble 

Project 605 
No other firm has the same experience and manufacturing facilffies as Sinclair 

for the design and production of modules for audio systems. That is why they 
were able to introduce Project 605 a complete pack produced specially for 

those wishing to assemble a true high fidelity stereo system at an attractively 

economical price. In the Project 605 you will find two Sinclair power amplifier 

modules capable of delivering together 30 watts RMS into 4 ohm loud-

speakers, a combined control/pre-amp unit, an A.C. mains power supply unit 

and the Masterlink unit to which inward and outward connections are made. 

Wires, colour-coded and tagged with press- on clips make soldering un-

necessary. Assembly is straightforward and very easy when you follow the 

carefully prepared instructions manual. Provision is made for connecting a 

stereo or mono radio tuner. 

FROM DEALERS EVERYWHERE 

Specifications 
Output — 30 watts music power ( 10 watts per 
channel R.M.S. into 312). 
Inputs — Mag. P.U. — 3mV. R.I.A.A. correct. Ceramic 
pick-up, 50mV. Radio — 50 to 150mV. Aux, adjustable 
between 3mV. and 3V. 
Signal to noise ratio — Better than 70dB. 
Distortion — Better than 0.2% under all conditions. 
Controls — Press buttons for on-off, PU., radio and 
aux : Rotary Treble, Bass. Volume and Stereo 
Balance. 
Channel matching within 1dB. 
Front panel — brushed aluminium with black knobs. 
Project 605 comprises pre-
amp/control unit, two power 
amplifiers, power supply unit. 
Masterlink, leads and instruc-
tions manual complete in one 
pack. Post free 

R.R.P. £29.95 + £V.A2.T.9.9 

Sinclair Radionics Ltd, London Rd, St Ives. 

Huntingdon PE17 4HJ. St Ives (048 0)6 4311 
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Practical Wireless Classified Advertisements 

Classified advertisements 10p per 
word ( minimum 12 words). Box No. 
20p. Semi-display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC-
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV. 
BBC1 

525/W 
5 Colour 
Guaranteed 

Perfect Pictures. 
Sir /Cc Vie supply 

Sr, genuine U.H F. 
mat tor only (2.20 can 

be fitted outside or inside 
(Leidy made technically 

advanced design Precision 
grid reflector eliminates ghosting. 

Complete with clamp. instructions 
advice. Blowy Back Rebind. 

SalIC aa  Bracket 25p. low loss 
Gable 10p per yard. Plug 8p & FREE 
with order maps Is channel reference 
cl all Radio Z. TV Transmitters. 
.1.10 ... CT 10 MI, PWIO 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADING(AutmsILTD. 
thee...tidy Aerial Sp., 

BAINES for High Frequency Aerials 
Full range ol 5 Beam Aerials as 
Parabolas UHF PBX Li £3 35 PBX im £4 30 
llultibeam IMF XB11 :iti £4 40. XBX 40 90, KIM 70 
112 10 211/3111 70 228 40 
Stereobeams VHF/Fit 811X 2 1285, UN 4 £4 80, 813X 
G £7 23, 7b:101) !Salon L1 80 
Aerial Rotator. £3150 
Masthead VHF arid UHF amplifiers £8 95. Setback £4 50. 
Accessories: lb 4 SAE Intro..,'. Co-ax 5p and 10p a meter. 
Porthole' in paid on all aerial order, NO VAT to lie added. 

11 Dale Crea., Tastes, Chesterfield 842 8DR. Tel: 983755 

V HF / F.M. Aerials. Loft Type, Ten for 
£6. Roof Type, Ten for £ 15. Samples 
each type £3. J. E. Cook, 90 Ewhurst 
Road, Crawley, 23885 Sussex. 

Ladders 
LADDERS. 'Special Offer' .Unvarnished 
triples. 9ft 7in closed-23ft lin ex-
tended. £ 18.90 delivered. Home Sales 
Ladder Centre ( WLS2) Haldane 
(North) Halesfield ( 1) Telford, Shrop-
shire. Tel: 0952 586644. 

Service Sheets 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 40p EACH 

"PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS" 

Otherwise cannot be attended to 
(Uncrossed P.O.'s please, original 

returned if service sheets not available.) 

PLEASE NOTE 
We operate a " by return of post" service. Any 
claims for non-delivery should be made within 
7-days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.H 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 

Free TV fault tracing chart or TV list on 
request with order. 

Mall order or phone 01-458 4882 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault-Finding Guide. S.A.E. orders/ 
enquiries. Catalogue 15p. Hamilton 
Radio, 47 Bohemia Road, St, Leonards, 
Sussex. Telephone Hastings 29066. 

••••••••••••••••••••••••••••••••••••••••••• 
• • e SERVICE SHEETS • MANUALS • BOOKS • 
• SERVICE SHEETS 40p pius S.A.E. * SERVICE SHEET CATALOGUE 25p • 
• • OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR/MONO TELE VISIONS e 
• RADIOS, RADIOGRAMS, T/RECORDERS, Ft/PLAYERS, ETC. S.A.E. WITH ENQUIRIES e • e NEW BOOKS la PUBLICATIONS (Please add 10% P •11 P• an all lamas) PRICE • 

SECOND BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES by B.B.Babani... £0.95 • •_ HANDBOOK CF INTEGRATED CIRCUITS (ICs) EQUIVALENTS 8 SUBSTITUTES  £0.75 
III RAPID SERVICING OF TRANSISTOR EQUIPMENT 2nd. Edition by G. J.King. 184pp  £11..90 : 
e SIMPLE SINGLE CHANNEL RADIO CONTROL by R.H.Warring. 144pp  £50 e • RADIO CONTROL ANNUAL. Contains model plans on recent designs. 144pp  £1.25 

y IMPROVING YOUR 141-F1 b John Earl. 202pp  £3.00 • 
• CONTROL LINE MANUAL 415 Edition.by R.Moulton. Aerornodelling using line. 216pp £ 1.50 

• QUESTIONS & ANSWERS ON INTEGRATED CIRCUITS by R.G.Hibberd. 96pp  £0.75 • 
BEGINNERS GUIDE TO ELECTRONICS 3rd. Edition. by T.L.Sciwires. 240pp  £1.90 • 2 110 THYRISTOR PROJECTS USING SCRs AND TRIACS by R.M.MARSTON. 146pp  £1.40 

• IF COMPREHENSIVE COLOUR TV MANUAL. Pinpoints faults with cures on Colour TVs. £2.25 e MAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Seal. 288pp  £3.80 • 
S TELEVISION ENGINEERS POCKET BOOK by P.J.McGoldrick. 6th Edition. 400pp   £2.50 e 

£3.00 • AUDIO TECHNICIANS BENCH MANUAL by John Earl. 182pp RADIO TECHNICIANS BENCH MANUAL by H.W.Hellyer. 215pp  £3.00 • 

• TV TECHNICIANS BENCH MANUAL by G.R.Wilding. 187pp   £2.50 • 
e THE HI-FI 'AND TAPE RECORDER HANDBOOK by G.J.K,ng 304pp   £2.00 0 
• TRANSISTOR AUDIO 8. RADIO CIRCUITS by Mullerd Ltd. 2. 2nd Edition   £1.80 ma 

w • S218 RECTReVefsbelTeeTTeeceniieceel fil= IA: Irr-: i Poe: Cl. per pert) or 2 parts £ . £1. per part or parts E5.;a • 
e BASIC SYNCHROS 8. SERVOMECHANISMS by The Technical Press Ltd  

BASIC ELECTRONIC CIRCUITS by The Technical Press Ltd  £C22."2255 : •_ BASIC TELEVISION by The Technical Press Ltd. In 3 ports (£ 1.10p each) or cOcnbined £3.50 
UP • 

*A LARGE SELECTION OF OTHER TITLES AVAILABLE AT OUR NEW SHOP PREMISES ŝkr  2 OPEN UNTIL Open. MONDAY TO SATURDAY. CALLERS WELCOME TO COME AND BROWSE • 
If NEWNES RADIO & TELEVISION SERVICING books bought & sold fell years) good prices paid • 
SU 

• BELL'S TELEVISION SERVICES 
e 190. KINGS ROAD. HARROGATE. YORKSHIRE. Telephone(04 23) 5588 5 

..........................................: 
IF 
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Educational 

CITY & GUILDS 
EXAMINATIONS 

Make sure you succeed with an ICS home study 
course for C di G Electrical Installations, Tele-
communications Technicians and Radio Ama-
teurs. Free details from: intenational Corr aspen-
lenco Schools. Dept. 732E, Intertest House, 
London, SW8 4UJ. 

COLOUR 
TV SERVICING 

Make the most of the current boom. Learn the 
techniques of servicing Colour id Mono TV sets 
through new home study courses, approved by 
leading manufacturers. Also radio and audio 
courses. Free details from: International Corres-
pondence Schools. Dept. 732E2, Intertext House, 
London, SW8 4UJ. 

TECHNICAL 
TRAINING 

Get the qualifications you need to succeed. 
Home study courses in Electronics and Electrical 
Engineering, Maintenance. Radio, TV, Audio. 
Computer Engineering d Programming. Also self 
build radio kits. Free details from: International 
Correspondence Schools. Dept. 732E3, Intertext 
House. London. SW8 4UJ. 

ENGINEERS-get a technical certifi-
cate. Postal courses in Engineering, 
Electronics, Radio, T.V. Computers, 
Draughtsmanship, Building, etc. FREE 
book form: BIET ( Dept. BPW.4 Alder-
maston Court, Reading, RG7 4PF. 
Accredited by CACC. Member A.B.C.C. 

AMINII, MA A /LMI DIPLOMA, City & 
Guilds, etc. Thousands of passes. For 
details of postal courses in all 
branches of Engineering and illus-
trated book-FREE-BIET (Dept. 
BPW.3) Aldermaston Court, Peading 
RG7 4PF. Accredited to CACC. Member 
A.B.C.C. 

TELEVISION 
TRAINING 

16 MONTHS' full-time practical and 

theoretical training course in Radio 

and TV Servicing (Mono and Colour) 

for beginners. 

13 WEEKS' full-time Colour TV 

Servicing course (including Mono 

revision) for men with a good elec-

tronics background. 

Next session commences on April 

16th. 

Prospectus from: London Elec-

tronics College, Department A4, 

20 Penywern Road, London 

SW9 9SU. Tel. 01-373 8721. 



Situations Vacant 

MEN! 

cagLeWbrirs 
Jobs galore! 144.000 neo i.ompuier 

personnel needed by 1977. With 

our revolutionary, direct - from - 
America, course, you train as a 

Computer Operator In only 4 weeks! 

Pay prospects? £3500 I- p.a. 

After training, our exclusive ap-

pointments bureau—one of the 

world's leaders of its kind—intro-

duccs you FREE to world-wide 

opportunities. Write or 'phone 
TODAY, without Obligation. 

London 
Computer Operators 

Training Centre 
T65, Oxford House 

9-15, Oxford Street, W.I. 

Telephone: 01-734 2874 

OPPORTUNITIES IN AUSTRALIA for 
Video/CTV/CCTV Technicians. Pro-
gressive company, member of major 
Australian Group expanding rapidly 
in Video field requires experienced 
technicians in colour TV, Video sys-
tem, closed circuit TV systems inclu-
ding cameras. Top salary car 
supplied, assistance in travelling and 
housing. Location—Hobart, Mel-
bourne, Sydney. Telephone Anne 
Graham, London 636-0541 for further 
details. 

Books and Publications 

Technical Books - 
RadioaElectronics 
Handbook of Tested Transistor Circuits  £0-40 
Radio Servicing for Amateurs  £0.20 
Practical Radio Inside Out  £0-40 
Coil Design and Construction Manual £0.30 
Boys Bk of Crystal Sets and Simple Circuits  £0-18 
Transistor Circuits Manual No.1 £0-15 
Transistor Circuits Manual No.2 £0-15 
Transistor Circuits Manual No. 4 £0-15 
Transit Circuits for Radio Controlled Models  £0-40 
Rad & Electr Colour Codes and Data Chan £0-15 
Handbk of Transistor Equivand Substitutes £0-40 
Hi Fi, PA & Disco Arnplifier Design Hndbk £0-75 
High Fidelity Loudspeaker Enclosures  £0-40 
Transistor Test Equip and Servicing Manual  £0-25 
Handbook of Simple Transistor Circuits  £0-35 
Modern Transistor Circuits for Beginners  10-40 
Sound and Loudspeaker Manual  £0-50 
Practical Car Radio Handbook. t   £0-30 
Radio TV and Industrial Tube & Valve Equiv £0-40 
Know Your Oscilloscope   £1-70 

Television Servicing Vol. No 1  £0-85 
Television Servicing Vol. No. 3  £0-60 
Television Servicing Vol. No. 4 £0-85 
Using an Oscilloscope  £0-70 
Servicing Transistor Radio Receiver  £0-75 
Television Tirnebase Circuits  £1-00 
Jack Dams Service Clinic   £1-35 

NEW TITLES NOW AVAILABLE 
Manual of Electronic Circuits for the Home  £0-50 
Modern Crystal Set Circuits for Beginners £0-35 
Electronic Novelties for the Motorist  £0-50 
2nd Book of Transistor Equiv.& Substitutes £0-95 
Handbook of Electronic Musical Novelties  £0-50 
Transistorised Novelties for Hi Fi Enthusiast £0-35 
Fault Location Exercise in Red.& TV Volt £0-80 
Fault Location Exercises in Rad.& TV Vol.2  £1-35 
Colour TV Picture Faults  f2.50 
99 Ways to Improve your Shi Wave Listening  £1-90 
Semi-conductors from A-Z  £1-50 
Modern Electronic Troubleshooting  £1-30 
104 Ham Rad.Proj.for Novice & Technician  £ 1-25 
How to Solve Solid State Circuit Troubles  £175 
Integrated Circuits Equiv& Substitutes Hbk £0-75 

PLEASE ADD 10% FOR POSTAGE & PACKING 

FREE lists of other titles avail on request. Send to. 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

WORLD RADIO TV HANDBOOK 1974, 
£3.15. How to Listen to the World, 
£2.00. Postage and VAT included. 
David McGarva, PO Box 114, Edin-
burgh EH1 1HP. 

DIRECT FROM MANUFACTURER—a 
comprehensive catalogue of UHF & 
VHF/FM aerials, fixing brackets, 
chimney lashings, clamps, masts, am-
plifiers, cable, etc., for the D.I.Y. 
enthusiast. Complete with useful in-
stallation hints. Send 3p stamp to 
CLAYDEW ENTERPRISES (PW), 261 
Hardess Street, London S.E.24. 

"FROM SEMAPHORE TO SATEL-
LITE", a 300-page hardcovered history 
of communications with 1000 illustra-
tions, is sent from Geneva to readers 
who send £199 to David McGarva, PO 
Box 114, Edinburgh EH1 1HP. We sell 
books, publish World Radio Bulletin 
and print monitors' reporting forms. 

"SHORTWAVE VOICES OF THE 
WORLD," £ 1.70, postage and VAT lip. 
"SWL Address Book," £ 1.55+ I 1p. 
"Confidential Frequency List," £ 1-70+ 
lip. Books and full details from any 
bookshop, or in difficulty write to: 
David McGarva, PO Box 114, Edinburgh 
EH1 1HP. 

For Sale 

MORSE MADE EASY!! 
PACT NOT FICTION. If you start RIGHT you will be 
reading amateur and commercial Morse within • month 
(normal progress to be expected/. 

Using eclentitically prepared 3-speed records you 
automatically learn to recognise the code RHYTHM 
without tram/sting. You can't help It. It's as easy ea 
learning • tune. 18 W.P.M. in 4 week. guaranteed. 

Beginner'• Section only 2840, Complete Course 24 • 60 
P.P.I. etc. pl. 10%. 
(Overseaa21 • 00 estraldetallaonly,49 stamp. 01.6602806 

133H80 (Boz II), 46 GREEN LANE, PURLEY, SURREY 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd., 236 Sandy-
combe Rd.. Richmond, Surrey, TW9 
2EQ. 01-948 3702. 

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

FOR SALE. P.W. August 1947-February 
1974, less November 1956. P.T. Vol. 1 
No. 1. April 1950-July 1965. Framfield 
(Sussex) 308. 

LIGHTSHOW PROJECTORS from only 
£17, effect wheels from only £4. 
Many lightshow bargains at ROGER 
SQUIRE'S ( Disco Centre), 176 Junction 
Road, London N19. Tel. 01-272 7474. 

Wanted 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 
367 Kensington Street, Bradford 8, 

Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

EARLY WIRELESS LITERATURE 
before 1934. Johnson Raffles, Haver-
breaks, Lancaster. Telephone 67770 
evenings. 

WANTED. Early G.E.C. alldry portable 
BC4141. Condition immaterial, but 
must be complete. Box 110. 

Receivers and Components 

PRECISION 
POLYCARBO NATE CAPACITORS 

Close tolerance. High stability. Extremely 
low leakage. All 63v D.C. Plus or minus 
I% tolerance: 0 471iF-56p: 1 .00F-66p; 
2 -2pF-80p; 4 -714F—L1 - 30; 6.84F-21-64; 
10 -OuF—ta - 00; I Sti F-22.75. Also available 
±2% and ± 5%, no. Stock. 
TANTALUM BEAD CAPACITORS— 
Values available; 0 • I , 0.22, 0.47, I - 0, 2-2, 
4-7. 6-80F at 15v/25v or 35v; 10.0uF at 16120v 
or 25v; 22 . 0pF at 6/10v or I6v; 33 . 0oF at 6V or 
10v; 47.00F at 3v or 6v; 100•F at 3v. 
All at 10p each; 10 for 95p; 50 for £4.00. 
TRANSISTORS: BCI07. BCI08, BCI09; 
All at 9p each; 6 for 51P; 12 for 96p. May be 
mixed for quantity price. BC182 and BC2I2 at 
10p each; AFI 78 at 30p each. All brand new and 
marked. Full spec. devices. 
POPULAR DIODES. 11'4914, 6p each; 8 for 
43p; 18 for 90p IN916, Op each; 6 for 43p; 14 
for 90P; 1544, 5p each; I I for 50p; 24 for LI. 
All brand new and marked. 

NEW LOW PRICE-400 mW 
Values available 4-7, 5-605-8, 75, 8.2, 9-1, 10, 11, 
12, 13.5, I5V. Tal. ± 5% at 5 ',IA. All new and 
marked. Price 79 each; 6 for 39p; 14 for 84p. 
Special offer 6 off each voltage (66 zeners: 
£3.65. 

RESISTORS. Carbon film 5%. 5W at40°C re/ 
as 70°C, Rang• from 2-20 to 2.2M 0 In 012 
series, i.e. 10, 12,15, 18,22, 27, 33, 39, 47, 56, 
68, 82 and their decades. High stability, low 
noise. All at 1p each; Sp for 10 of any on• 
value; 70p for 100 of any on• value. Special 
pack- 10 of each value 2-20 to 2.2M0 (730 
✓esistors) £5. 
440v A.C. CAPACITORS: 0- le, size 
1}in x { in-40p; 0-25,,F o 11-55p; 
0.47 and 0 . 5pF ( 1 g" r)-66p; I -OnF (2"x I") 
—85p; 2-00F (2" x I")—L1 - 15. 
SILICON PLASTIC RECTIFIERS I - 5 amp. 
Brand new wire-ended D027. 100 P.I.V. at 
79 each; 4 for 26p. 400 PIV at 8p each; 4 for 30p; 
800 PIV at I 1p each; 4 for 429. 
7p Post and Packing on all orders below £5.00. 
Export orders—please add cost of air/sea mail. 

PLEASE ADD 10% V.A.T. 
TO ALL ORDERS 

Send S.A.E. for lists of other ex-stock items, 
LED's, disc capacitors, electrolytic. etc. 
Wholesale price lists available to bona fide 
companies. 

MARCO TRADING 
D•pt. W4, The Makings, Station Road, 

WEM, Salop. 
Tel: NANTWICH (Cheshire) 63291. 

TAPE 
HEADS 

Mr.', for losts. 

R.D.I. Ltd. 
Chilton Works, 
Garden Rd., 
Richmon,,d), For valve and 
Surrey , 

transistorized re- TW9 41%1S 
corders from £2 ea. 

GUARANTEED SEMICONDUCTORS 
FAST SERVICE . LOW PRICES 

AC107 Hip 2N706 109 mimic DIODES 
AC128 18p 2N930 20p 400mW 5% 
AC127 13p 21,11131 22p 3'3 to 33 volt. 
AC128 189 2N1132 24 10p each 
BC107 Sp 2N1711 209 I watt 5% 
BC108 lilp 2N2904 189 138 to 200 volta 
AP114 149 2142904A 239 209 each 
API» 14p 2N2905 23p 
AF118 14p 2N3053 1159 
AP1I7 14p 2N3054 150P 
BCY70 16p 2N3055 38p RECTIFIERS 
BCY71 20p 2513702 lip PIS. 1 AMP 
BCY72 169 2N3703 Ilp 50 IN4001 451) 
BFX114 PAp 2N3704 lip 100 1N4002 4Ip 
BYX85 26p 2N3705 Ilp 200 1N4003 5P 
BFX88 Lip 2N3706 lip 400 IN4004 Sp 
BYX87 249 2N3707 lip 800 IN4005 7p 
BPX.88 21)p 2e13708 lip 800 11440013 Sp 
B8X20 llip 2N3709 lip 1000 IN4007 Sp 

CASH W.O. PLUS P.P. 10p TO 
ROSLESS SERV CES 

PARNDON HALL . HAMSTEL ROAD 
HARLOW . ESSEX 

INTEGRATED CIRCUIT and FET 
modules for construction of low-cost 
receivers, converters, pre-selectors, 
etc. SAE details,—P. R. Golledge, Glen 
Tor, Torrington, Devon. 

AMTRON KITS. Your Devon Stockist, 
E. Wenmouth, 50 South Street, Exeter 
76058. 
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NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft. 
amateurs, mobile. radio 2. 3. 4. etc., this novel 
little set will give you endless hours of pleasure 
and can be built in one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built in lack socket for use with earphones or 
amplifier. 

Only £3.50 + p.&p 15p U.K. only. 
Illustrated catalogue of selected kits and com-
ponents, 20p inc. VAT. P8P free. 

ALL PRICES PLUS 10% VAT 
Galleon Trading Co. 
12, Burrs Way. 
Cowing:111am, 
Stanford-Le-HoPe, 
Essex. SSE/ ODE 

TEXAN AMPLIFIER 

Pack 
1. Resistors, 80p, post 15p 
2. Small Caps, 1 . 50, post 15p 
3. Large caps, 1 - 40, post 15p 
4. Sundries, 2.50, post 15p 
5. Switches, 1 . 00, post 15p 
6. Potentiometers, 1.45, post 15p 
7. Semi Conductors, 8.25, p. 15p 
8. Transformer, 5.95, post 25p 
9. Printed Circuit, 2.50, post 15p 

10. Chassis, 3.00, post 25p 
10a. Front Panel, 1.50, post 15p 
11. Preformed Cables, 40p, p. 15p 
12. Handbook, 30p, post 6p 
13. Teak Veneer Case, 2.75, p. 30p 

Complete Kit £29.50 
Add 10% V.A.T. 

TELERADIO ELECTRONICS 
325 Fore St., LONDON, N.9 
Tel. 01.807.3719. 4p will bring 
full lists of available kits. 

BRAND NEW COMPONENTS by 
return. Electrolytics 16V, 25V, 50V-
0.47, 1, 2.2, 4.7, lOmfds.-4p. 22, 47-
412P. ( 50V-5p.) 100-512p. (50V-7p.) 
220 - 6p. (50V - 9p.). Subminiature 
bead-type tantalums 0.1/35V, 0.22/35V, 
0•47/35V, 1/35V, 2.2/35V, 4•7/35V, 
10/16V-8p. Mylar Film 100V-0 -001, 
0.002, 0-005, 0.01, 0.02-2p. 0.04, 0.05-
3p. 0.068, 0-1-312p. Polystyrene 63V. 
E12 series 10 pf.- 1,000 pf.- 2p. 1,200 
pf.- 10,000 pf.- 3p. Miniature Highstab 
resistors, 5%, E.12 series-Carbon Film 
13W 11/-10M11 ( 10% over 1 Meg.) 
Metal Film 1.W 1011-2.2Mfl and 1W. 
270-10M11 all 54 p each. Postage 8p. 
The C.R. Supply Co., 127 Chesterfield 
Rd., Sheffield S8. 

TRANSISTOR AMPLIFIERS 50p Vol! 
Tone Pre-Amps 30p. LW-MW Mixer-
osc panels 50p all with circuits. Record 
player cabinets £3. Radio cabinets, 
suitable ext speakers, colours 
blue, brown, yellow. 50p Mains 
droppers 7611 + 6611 + 6611 + 
2511 + 2411 + 2611 30p. Archer, 9 Pine 
Grove, Maidstone, Kent. 

"Giobe_Kin,"  
! V.H.F. & SHORT WAVE KITS I 
g Precision standard. low cost valve and . 
▪ transistor Kits 10-350 m. V.H.F. 80-180 g 
▪ MHz. "Easy-Build" diagrams and ern- e 
I puttied instructions. For free literature I 
I send S.A.E. to sole manufacturers. 

(Overseas: Int. Reply Coupon). 

I JOHNSONS (RADIO) Est. 1943 
Shaw St, Worcester, WRI 3QQ 

I Tel. 24864 A JOHN BANNER CO. 
«no tt 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur-
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes, trimmers, 
potentiometers etc. Send £ 1+ 10p p&p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

MINIATURE CERAMIC CAPACITORS 
50V 25 each E6 value 22pf to 1000pf, 
Total 275. £3.75. NEK ELECTRONICS 
(W3) 28, Carnegie Road, St. Albans, 
Herts. 

5-N CHANNEL FETS TYPE 3819E-£1 
(incl VAT). Full spec devices complete 
with circuit details for building volt-
meter, timer, etc. For full list of fets 
and other transistors available, send 
10p. Redhawk Sales Ltd, 45 Station 
Road, Gerrards Cross, Bucks. Mail 
Order Only. 

TUNBRIDGE WELLS, Components 
from Teleservice, 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 

Miscellaneous 

Darned 
Electronic 
Wizardry 

by Dewtron (VAT extra.) 
Famous kits, e g. waa-waa complete 
kit £ 2.05: Fuzz kit £ 5.50 auto 
rhythm modules P & P 20p min. 
Ring Modulator modules £ 8 and 
whole range of synthesiser modules. 
musical novelties. etc. Catalogue 15p 
Irons B.E.W. Ltd.. ?54 Ringwood 
Road. Ferndown, Dorset. 

24 WATTS PEAK 

Beautiful bookshelf units in mahogany 
type finish. Employs infinite baffle 
enclosure with dual cone 8 ohm 
drive unit. Brand new with 6' leads. 

f50. 80 Per Pair P&P 60p 

GREGG Electronics 

PW3, 24 Cranbourn Street 

Leicester Sq.London WC2 

HARDWARE SUPPLIES. Sheet alu-
minium individual sizes or standard 
packs, drilled to spec. Screws, nuts, 
washers etc. Fascia panels in 
aluminium individual requirements. 
Printed circuit boards, one-off or 
small runs. Printed circuit drafting 
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road, 
Stratford on Avon. Warwks. CV37 9JP. 

DON'T LOOK 
unless you can resist the temptation to 
get these super attention-getters': 
* Pocket-sized MAXI-VOLT Big 

¡inch Spark Generator (instant 
15,000 volts!). Ready-made, needs 
no batteries. Carry it around any-
where. Only weighs about 3 oz. 
(89g.) send [ 1•35 for your Maxi-
Volt now! 

* Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
a• 90 for yours now! 

* Psychedelic MINI-STROBE Kit. 
Take a pocket-sized lightning storm 
to Disco's & parties. ' Brain-freeze' 
'em with van-speed stop-motion 
flashes. Includes super case too. 
Send £2•20 now! 
(all prices include VAT., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order only) 

Or for more details, send 15p for lists. 
plus free design project sheet. 

MORE RANGES 
FOR LESS MONEY! 

MULTIMETER AC-DC Type U-437 
10kOhrnsIV 2.5,4, Precision 
A-DC 0.1-1A - 5 Ranges 
V-DCIAC 2.5 to 1000 V - 6 Ranges. 
Ohms- 100 to 1 MegOhrn -4 Ranges. 
Frequency: 45-40kHz - 2 Ranges. 

TAUT SUSPENSIONS 
MOVEMENT. 
Complete with steel case. 
Dimensions without case: 
2120fl8i £4.55 
75mm 

AC/DC Multimeter type U4324 
A-DC 0.06-3A - 6 Ranges. 
A-AC 03-3A - 5 Ranges. 
V- DC 0.6-1200 V - 9 Ranges. 
V-AC 3-900 V - 8 Ranges. 
Frequency: 45 to 20kHz-2 Ranges. 
Resistance: 500 Ohm to 5 MOhrn-
5 Ranges. Decibel: -10 to i 12c16 
- 2 Ranges. Accuracy • 2.5%. 
Dimensions: 167 y 98 x 63 mm. 

Only £8.00   SUPERTESTER 680 R ICE 
10 Fields - 80 Ranges: Plus 
a lot of accessories lor 
measurements el 500A-AC 
100 AIDC- Temperature-
-50C to • 200C- Magnetic 
fields up to 15 KGauss-
Phase indicator- EHT 25kV 
Electronic Volt Ohm- meter 
Transistor Diode Tester etc. 

300 grams 20kOhnlIV Accuracy 
Dimensions: 128 x 95 32 mm- £18.50 
i% pc Ask for free catalogue Accessories Extra 

AC-CLAMP Type U-9I 
7 ranges 10-500 A. 
Dimensions: 283 y 44 
y 36mm. 680 grams 

th case. £10.50 

Add 10% VAT to all items + 35p P&P 

ELECTRONIC BROKERS LTD. 
49-53 Pancras Road. London NW1 2QB Tel: 837 7701 , 

PRINTED CIRCUIT BOARDS. Any 
P.C.B. Published in PRACTICAL 
WIRELESS / ELECTRONICS., E.T.1. 
etc, etc. Any month any year. 5p/sq 
in. Postage Free. (Min. 50p). Also 
Artwork and/or photography under-
taken. Return of post service. P. 
Lancaster, 11 Chesterton Road, Cam-
bridge. CB4 3AD. 
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.10 TREASURE TRACER 
MK III Metal locator 

• Varicap tuning 
e Britain's best selling metal 

locator kit 
e Weighs only 22oz. 
o Speaker and earphone operation 
« Knocks down to only Ills. 

Prebuilt search coil assembly 
'" Ministry approved design 
• As seen on BBC1 and BBC2 TV 
• You only need soldering iron, 

screwdriver, pliers and snips 
• Five transistor circuit 

Send s.a.e. for leaflet 

oo £13-75 Po, 35o 

MINIKITS ELECTRONICS. 
35a LANGLEY DRIVE. WANSTEAD 

LONDON, Ell 2LN (Mail order only) 

Versatile 

10 in 
ONE 

. v s 

MIN-LAB 

1
 AC and DC Voltmeter e Audio Generator 
Ohm Meter e Resistance Substitution 
Capacitance Substitution e DC Ammeter 
Battery Supply e RF Signal Generator 
RF Field Strength Indicator. 

This new, unique instru-
ment combines all you need 
for testing. Money back if includes 
not satisfied. VAT & p. & p. 
Cash with order or send s.a.e. for illustrated data 
sheet to: 

J. H. ASSOCIATES LTD. (DEPT. PW) 
Cricketfield Lane, Bishop's Stortford, Herts. 

£1115 

Build your next project in 
a BEC (Book end chassis) 

New Improved with alloy 
trim on bottom of all 
cabinets. Now in easy to 
assemble Ails. 

GB3 (Illustrated) . . 14" x 9" x 4" ... £4.00 P P 45p. 
Other sizes. SAE with enquiries. Callers welcome 

after 10 a.m. 
H. M. ELECTRONICS 2755, Fulwood Rd. Sheffield 

SU 3BD (Behind Broomhill P.O.)  

STABILISED 6. 7 5 & 9V from 12V BATTERY 
I n-Car Entertainment 
and many other uses. 
Battery operated cas-
sette recorders, radios 
etc.. Powered by 12V 
car battery by means 

AUTO ADAPTOR of ingenious electronic 
adaptor—at virtually no cost. One lead included. 
Only £3.75 + V.A.T. + 12o ( P.p.). 
Also Mains Battery Eliminator E3-00. Lead 
foollonal) 60p. State type of plug. Parti es. 

OMNIA PRODUCTS, 25 Wilbury Gdns., 
Hove, Sussex. 

y  BA NUTS, BOLTS 
and WASHERS 

Per 90 

Site Nuts Bolts W/rs 
4 44p 55p 35p 
8 35p 44p 35p 

BA 
SPAN- 
NER 
SET 
29p 

Each 

CORED 
SOLDER 

Ilb. reel 

62p 
Each 

SELF er‘(o.." 
Tapping e 
Screws -•,-.4 

Box of 7, 
00 ; 1 .3A 

Assrt. "' 

FASTENERS PVC 100 
GROM-
METS 

1" 
r I' hole Up 

State Size 

Box , 
too ° ) 3L ( 
Assrt. 

55p 
Toule 
dritchea 

SP/SI 

26o 

SP/DT 33P 

Continuity 
Probe 

2513 
,./ Each 

r PLIERS OR 
SIDE CUTTERS 

0 

insu ated •clop Each Handles " 

"while stocks Post free Orders under £2 All prices 
last. over £2 add p&p 15p inc. VAT. 

SILHILL PRODUCTS, Dept. PW4, 226 Mary St., 
BIRMINGHAM B13 9RJ (021-440 3600) 

AERIAL WIRE. PVC covered multi' 
strand tinned copper. 25ft-23p. 50ft-45p. 
75ft-67p. 100ft-89p. 150ft-£1.32p. 200ft-
£1-76p. Including VAT. All plus 12p 
P&P. Al Radio Components, 14 The 
Borough, Canterbury, Kent CT1 2DR. 

VALVES Large Stock 1930 to 1973. 
S.A.E. for quotation. Cox Radio, The 
Parade, East Wittering, Sussex. 

LOW COST 1.C. Mounting. I.C. pin 
sockets in lengths of 100 for 60p 
(p&p 5p). Quantity rates. S.A.E. 
details and sample. GASKELL, Oak 
Lodge, Tansley, Derbyshire. 

juiLlÍ1°Afifluid 
IRANS11111111 

Micro 0 
Miniature 
Transmitter 

A precision piece eel equipment liai ha, isa n 
eicsigneel and produced alter 2 yearn research and 
development. The smallest transmitter mailable in 
the UK. 2" I" approx. Fits in the palm your 
hand. Can pick up and transmit voices and minute 
sounds, excellent range. Can he worn round the neck. 
hell in the hared or placed in a shelf. Receise on a 
VIII, radii°. Universal battery connection• enable 
me of PP3 battery operates 9-15 oh, rei other 
connections (completely self contain) to imeratr. 
simply switch on. Used the world mer. many 
allidicatIons Fully transistorGed printed circuit. 
Guaranteed for 12 month.. 

Assembled unit ready to use ...... 115-50 

Kit with step-bymetep msenotely instructions 611 50 

If required. suitable radio for rreeising 
transmitter   113 50 

Int. P. o 45o 

MULHALL ELECTRONICS (PW) 
Ardelsay. Co. Down, U.K. BT30 7SF. 

OF.yi•ort..r, to 14 countrit,) 

licence requircd. 

WIRE. H.C. Copper, P.V.C. Insulated 
24 A.W.G. ( 0-2 m.m.') in P.V.C. Colours 
Black, Yellow, Blue or White. Reels 
8ozs £0-95; lib £ 1-80; 2lbs £3.50; 4lbs 
£6.75 including VAT and postage 

larger Reels available C.W.O. 
H. A. WAINWRIGHT & CO. LTD. 
9A Farncombe Street, Farncombe, 

Godalming, Surrey. 
Tel. Godalming 23545 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 2'2 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write 
now—Right now. 

iPikelle00a001/0eWeAeWoeteeezPiePiele 

FIBRE OPTICS OPTIKIT 103 contains 2 m. Croton 
1610, 64 Strand Light Conduit plus 5 metres each 
FP20, FP40, FP60 Plastic Monofibre (diameter 
0.5, 1.0, 1.5mm), Price £4.114 inc. booklet, pp., 
VAT. 

2N577 SILICON PHOTODARLINGTON AMPLI-
FIER sensitive light detector, supercedes CdS 
cell. Price 1 &I 55p, 5 off £2.53 inc. pp and data. 

RED LIGHT EMITTING DIODES MLED 500 in 
TO92 case, MV54 miniature (2mm). Price (both 
types) £1•10 for 5 Inc. pp and data. 

40 kHz ULTRASONIC TRANSDUCER T/R PAIR 
Type GEO5B. £3 85 per pair. 

C.W.O. please to FIBRE OPTIC SUPPLIERS 
(PW). P.O. BOX 702, LONDON, WIO 6SL 

emegffeellikMeetkiPbeAkseetielkefeb•Weigroyektok00 

Personal 

S.I.M. COMPUTER DATING. The 

most exciting way to make friends 
Write, S.I.M ( E/17 ) 109 Queens Road, 
Reading 

AERIAL BOOSTERS—£3-25 

We make three types of Aerial Boosters: B45-
UHF 625, B12-VHF 405, B11-VHF RADIO 

VALVE BARGAINS 
ANY 5-50p, 10-75p, 50—E3.30:— 

ECC82. ECL80, EB91, EBF89. EF80. EF85, EF183, 
EF184, EY86, PCC84. PCC89. PCC189, PC97, 
PCF80, PCF86, PCF805, PCF808. PCL82, PCL83, 
PCL84, PCL85, PFL200. PL36, PL81, PL504. PY33, 
PY82, PY800, PY801, 3005. PC86, PC88. 

19" UHF/VHF (BBC2) £6.00 

Thorn-850 or Pye, with sat ot spare valves. 
• Carriage £2 00 (Untested). 

100 MIXED RESISTORS-65p 
to 2 watt-10 ohms to above 1m-ohms (our 

choice) 100 mixed Ceramic Capacitors from 
1PF to 8200PF (our choice) 65P. 

BARGAINS PARTS 

Translator UHF Tuners—£.2 00, 500K-ohms V/C 
with Switch-20p. 50 mixed Tuner Valves—L2.25. 
Brand New Transistors BF173, BC171, BC153, 
BC135, BC113, Bell], BC115, BA102, BA129. 
All 10p each. 

All prices include V.A.T. p. & p. 10p per order 
Money back guarantee. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 

(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 

Lanes, Tel. Rams 3036 

M & D COMPONENTS (Leeds) LTD. 
86 BISHOPGATE STREET, 

LEEDS I. Phone 35649 

SPECIAL OFFER 
MOTOROLA CAR RADIO CHASSIS. ( Not von, 
Oche) Chamis-1.P. Transformers—Trinimene— 
Res/Caps Transistors 2511 RP/Amp. 51125.1 Mix. 
M540/51241 AF Transistor may vary slightly 
Complete with Circuit 609 each. 15p P. @ 
LIMITED STOCK. 

Few only as above, complete with I' A Transi•• 
ten, 90p each, 15p P. et P 

STOCK CLEARANCE LINE 
Small 12 Volt 31odel Makers Motor. Neu. 60p 
each, lOp P. dt P. Also available 6 Volt ( lea. only/ 
Size approx. ir o Ir. 

ERNEST TURNER InIA METERS, New Boxed. 
Scaled in Watts, 4" diameter. 2" etemp. 81.25 each. 
P. & P. 25p. NOT TO BE MISSED AT THIS 
PRICE. 

BULK PURCHASE 
GREEN TRACE/MAGNETIC SQUARE PACED 
TUBES. Ideal Monitor/TV. Size approx. 5" x 3" 
lace, 12" neck. New boxed. II 00 each, P. & P. 
40p each. 

E.M.I. EMPTY TAPE SPOOLS. 7" standard. 
Nete boxed. 24 for £2, P. @ P. 30p. 

BALANCED ARMATURE EARPIECES. Ideal 
for III- F1 Tweeters/k3peaker/Mlerophone. Many 
uses. 2.5p each, 10p P. @ P. 
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FRE 
A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION-ready to use however confined 
your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers, 
the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7' 6" long 
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker, 
plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents 
VALUE FOR MONEY! H.P. FACILITIES WHERE POSSIBLE-24 HOUR DELIVERY (MON-FRI.) 

ADD £3.00-OUR RISK! 
PARTRIDGE PACKAGE- MORE PARTRIDGE PACKAGES- HUGE SAVINGS- WRITE FOR DETAILS! PACKAGE PRICE 

No. 1 with Gen. Coverage AMJCWISSB (MW/SW) 9R59DS Receiver (£46-75) .. .. £64.52 (Save £14 .28) 

No. 3 with Amateur Bands 160 thru 10m plus 2m AM/CW/SSB JR599 (£145-75) £159.07 ( Save £19-86) 
No. 4 with Amateur Bands 80 thru 10m TS/PS 515 Transceiver, 180w (z231.013) £231.00 (Save £39.50) 

NOTHING MORE TO PAY! OUR RISK Access/Barclaycard orders accepted by 'phone 
JOYSTICK V.F.A. £13.75; JOYMATCH TX/RX A.T.U. 111A 1.6-32mHz £13.75; JOYMATCH A.T.U. 111 RX only 500kHz-
32mHz £13.75; JOYMATCH A.T.U. LO-Z500 TX/RX 500w SSB (PA input), Built-in RF meter £19.91; Communications 80 head-
phones (suitable TRIO, EC10 etc.) £3•14; Matching Speaker (with instructions for internal fitting in 9R59DS & JR310) £2•00; 
TRIO: Linear Amplifier TL911 £172.15; TR2200 2m personal transceiver £87.45; TR7200 2m car transceiver £142.45; Spare set 

valves for 9R59DS £2.35; 0A2 Mains Stabiliser 74p. 

Amazing "DX-CRYSTAL SET" £2.42 incl. unique aerial. Free with your Partridge Package. 

NEW : AMTRON QUALITY KITS-send for brochure and prices. 

PARTRIDGE BUDGET LINE 
Artificial Earth-solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £5.80; Aerial Bandswitch 
-tuned aerial for domestic receivers £5.80; A.T.U. KIT-for use with transmitters and Communications Receivers 
£5.80; (assembled £7.01); Mini SWR Bridge-1-8 to 180mHz, 2kw P.E.P., 75 or 500, S0239 sockets; 1:1 to 1:3 ratio, 
80 x 30 x 30mm £5.60. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.) 

Send 3}p stamp for full illustrated details. S pecial TRIO brochures (state which) 3.1p stamp extra. =Mg 
NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders 

MM. 

At&Access 

Headphones or Speakers; Suitably Terminated Connectors; 
Handbook; Carriage; Insurance. In addition a JOYSTICK 
V.F.A.; JOYMATCH A.T.U.; feeder external mounting 
insulators are supplied FREE or greatly reduced when you 
buy a PARTRIDGE PACKAGE plus DX-CRYSTAL SET. 

PPBox 5 BROPOSTPIPS 1/E711715100 

LECTIMNIC Lza 
G3CED - G3VFA 
FOR EXPERT ADVICE AND INFORMATION 

Tel: 0843 62535 or 62839 evenings and weekends 

GIRO NO. 331 7056 
C.W.O. only. P. & P. 10p on orders below CS 

Discount: C10-10%, £20-15% (except net items) 
Export Order enquiries welcome (VAT free) 

Official Orders accepted from 
Educational & Government Departments 
ALL PRICES INCLUDE VAT  

SPECIAL RESISTOR KITS 
10E12 4W KIT: 10 of each E12 value, 22 ohms-1M, a total of 610 (CARBON FILM 5%). a • 10 nec 
10E12 4W KIT: 10 of each El2 value, 22 ohms- IM, a total of 610 (CARBON FILM 5%). L3.20 net 
25E12 ¡W KIT: 25 of each E12 value, 22 ohms-1M, a total of 1525 (CARBON FILM 5%), £7.20 net 
25E12 ¡W KIT: 25 of each Eli value, 22 ohms- 1M, a total of 1525 (CARBON FILM 5%), a • 35 net 
20E12 +W KIT: 20 of each E12 value, 10 ohms-IM, a total of 1220 ( METAL FILM 5%), E7-50 net 
15E12 IW KIT: 15 of each El2 value, 10 ohms- 1M, a total of 915 ( METAL FILM 5%), £ 3.15 net 
10E12 2W KIT: 10 of each El 2 value, 10 ohms- 1M a total of 610 ( METAL FILM 5",,), Cl2.65 net 

MULLARD POLYESTER CAPACITORS C280 SERIES 
2SOV P.C. Mounting: 0.01,e, 0-015e. 0.022pF, 0•033e, 0•047pF, 34p. 0.068e. 
.1pF, 44p. 0 . 15pF. 44p. 0•22e, 54p. 0 • 33pF, 8p. 0.47pF, 9p. 0.68e, lip. le, 

ISp. I . 50F, 22p. 2 . 2pF. 25P• 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0-0010F. 0 0015e. 0.0022e, 0.0033e, 0-0047e, 2.4p. 0.0068e, 0.01e. 
0.015e, 0-022e, 0.0330F, 34p. 0.047e, 0.068pF. 0. le, 44p. 0 . 15pF. 64p. 

0.22pF. 84p.0•33pF, 12p. 0 47pF. 14p. 
160V: 0.01pF. 0 015e. 0.022e, lip. 0 . 047pF, 0.0680F, 34p 0 I pF. O 150. 41p. 
0 . 22pF. Sp. 0 33µF, 6p. 0 . 47e, 74p. 0 . 68µF, I 1p. I pF. 124p. 

MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22, 27, 33, 39. 47, 56. 68. 82, 100, 120, 150. 180. 220. 270, 330. 390. 470, 
560. 680, 820,1K, 1KS, 2K2. 31(3, 4K7, 6K8, (e) 0.01. 0 OIS. 0-022, 0-033. 0-047. 
2.4p. each. 0 . 1, 30V, 44p.; 0.1: 100V, S4p. 
POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10, 15, 22. 33, 47, 68, 100. 150. 220, 330. 470. 680, 1000. 1500. 2200, 3300. 
4700. 4p. 61300. 10,000. 4 P 

RESISTORS 
CF-High Stab Carbon Film, S% MF- High Stab Metal Film, 5%. 
W. Type Range 1-9 10-49 50-99 100-249 250-499 500-999 1000 + Site mm 
4 CF 22-IM 1 0.8 0.65 0.62 0.55 0.5 0.45 2.4 x 7.5 

CF 22-2M2 I 0.8 0.65 0.62 0.55 0.5 0.45 3-9 x10.5 
4 CF 22-1M 1 0.8 0.65 0.62 0-55 0.5 0.45 5.5xI6 

MF 10-2M7 I 0.9 0.8 0-7 0.65 0.65 0 6 3x7 
MF 10-2M2 1 0.9 0.8 0.7 0.65 0.65 0.6 4.2x10.8 

1 MF 10-10M 1 5 1-25 1.25 I • I I 0 • 95 0.88 6.6x13 
2 MF 10-10M 3 2-5 2.5 2 1 75 I 75 1.6 8x17.5 
For value mixing prices, please refer to our catalogue. ( price in pence each) 
VALUES AVAILABLE-E12 Series only.  

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0•25W Vertical or horizontal 6p each I K. 2K2. 410. 10K. etc. 
up to I M 
SUB-MIN 0-05W Vertical. 10011 to 220K n Sp each 

• 

B. H. COMPONENT FACTORS LTD. 
l ( KW.) 61 CHEDDINGTON ROAD, PITSTONE, 
NR. LEIGHTON BUZZARD, BEDS, LU7 9AQ 

Tel. : Cheddington 668446 (Std. Code 0296) 
PLEASE WRITE FOR FREE CATALOGUE 

Miniature Mullard Electrolytic: 

1.0pF 63V 6p 68pF I6V 6p 
I . 5pF 63V 6p 68pF 63V 12p 
2.2e 63V 6p 100pF 10V 6p 
3.3uF 63V 6p 100.0 25V 6p 
4.0e 40V 6p 100pF 63V 149 
4 . 7pF 63V Sp 150pF I6V 6p 
6.13e 63V 6p 150e 63V 15p 
8 • OpF 40V 6p 2201/F 6.4V 6p 
OpF I6V 6p 220pF 10V 6p 
OpF 25V 6p 220pF I6V 89 
OpF 63V 69 220pF 63V 21p 
SuF I6V 6p 330e I6V 12p 
5pF 63V 6p 330pF 63V259 
60F 40V 6p 470pF 6.4V 9p 
22e 7.5V 6p 4700F 40V 209 
220F 63V 6p 680pF 
32pF 10V 6p 680pF 40V 25P 
33e I6V 6p 1000pF 16V lOp 
33e 40V 6p 10000F 25V 25P 
320F 63V 6p 1500pF 6.4 ISp 
47e 10V 69 1500e I6V 25p 
47.e 25V 6p 2200pF 10V 25p 

1‘47pF 63V 13p 3300pF 6-4 26p 

VEROBOARD 0- 1 0.15 
2' x 5 28p 28p 
21 x 3+" 26p 19p 
3 x 5" 32p 339 
3¡ x 31" 28p 28p 
24 x I" 7p 7p 
24 x 5" (Plain) - 14p 
24 x 3¡" (Plain) - 12p 
5 x 3¡" (Plain) - Up 
Insertion tool 599 599 
Track Cutter 44P 44P 
Pills, Pkt. 25 10p 10p 

TRANSISTORS 
ACI27 16Ip BC2I2L lip 
AC 128 219 BC2I 3L 12p 
BC107 I 1p BC2I4L 17p 
BC108 12p 0C44 18p 
BC109 13p 0071 139 
BCI48 12p °Cal 16p 
BC149 12p OC170 13p 
BC182L 12p T1S43 33p 
BC183L 12p 2N2926 1 1p 
BC184L 13p 2N3702 I 1p 

DIODES 
N4001 6r 
N4002 7 p 
N4003 p 
N4004 94p 
N4005 12p 
N4006 149 
N9I 4 7p 
N916 7p 
BAI 00 10p 
OAS 42p 
0A47 9p 
0A81 Ilp 
0A200 Op 

POTENTIOMETERS 
Carbon Track 5K I3 to 2M n. log or lin. Single. 164p Dual Gang 469. Log Single with switch 26p 
Slider Pots. 10K, 100K, 500K. 30mrn, 34p. 45rnm, 47p. 6Ornm, 55P.  

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF/V): 2.2/25, 2-2163, 4.7110, 4.7/25, 4.7/63. 22/10, 22/25, 
22/63, Sp. 2/10, 10/10, 50/10. 100/10, 10/15. 50/25, 10/50, Sir, 
200/10, 100/25. 50/50, 64p. SOO/ 10. 200/25, 100/50, 9p. 1000/10. 
500/25, 200/50, I 1 p. 2000/10, 1000/2.5. 500/50, 164p. 1000/50, 
39p. 1000/100, 66p, 2000/25, 279. 2500/12. 17p. 2500/25. 33p. 
2500/50, 629. 3000/50. 72p. 5000/25, 66p. 5000/50. 040. 7000/50 . 
60p. 25,000/25. 74p. HI-VOLT: 8/350, 14p. 16/350. 19p. 32/350. 
25p. 50/250, 18p 100/S00, 33p. 
METALLISED PAPER CAPACITORS 
250V: 0.05PF, 0- II-1F 41,13, 015µF, 5412, 0.5µF, 64p, 1 e, 9p. 
500V: 0 . 025pF.0 . 05e. 44p. 0.1e, 54p, 0-25,,F, 64p. 0 • 50, 9p. 
1000V: 0.01e. 10p. 0 . 022pF, 12p. 0•047pF, 0 le, 16p. 0 . 22pF, 
31 0.47µF. 39 

PLUGS 
DIN 2 Pin 11p 

3 Pin 139 
5 Pin 180° 15p 
Std. Jack I41P 
2.5rnm Jack I 1p 
Phono SIP 

SOCKETS 
DIN 2 Pin 10p 

3 Pin 10p 
.5 Pin 180. 12p 
Std, Jack 14+13 
2. mm Jack 11 p 
Phono Sip 

lnt tttttt d 
Circuits 
PA709C 
pA74IC 
pA723C 
uL914 

Sop 
559 
Li 

33p 

creene Wire, Metro 
Twin Screened Wire, Metre IC 
Stereo Screened Wire, Metre 10p 
Connecting Wire, All colours, Metre 
Neon Bulb. 90V Wire Ended 5 for U e t's 
Panel Neon, 240V Red, Amber, Clear 164p 

QUANTITY DISCOUNT 
SPECIAL BULK BUY PRICES 

ARE AVAILABLE BY 
QUOTATION FOR LARGE 
PROJECTS AND TRADE 
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WEYRAD 
IMPORTANT ANNOUNCEMENT 
IT IS WITH GREAT REGRET THAT WE HAVE TO STATE THAT OWING TO 

REVISED COMPANY POLICY WE SHALL NO LONGER BE PRODUCING 

COMPONENTS FOR AMATEUR CONSTRUCTORS OR SMALL QUANTITY USERS. 

THIS CHANGE WILL COME INTO EFFECT IMMEDIATELY AND WE ARE UNABLE TO ACCEPT FURTHER ORDERS 

FROM THE TRADE OR INDIVIDUAL CUSTOMERS. EXISTING ORDERS WILL BE COMPLETED WITH A MINIMUM 

OF DELAY. 

WE ARE SORRY TO HAVE TO TAKE THIS STEP WHICH HAS BEEN FORCED UPON US BY INCREASES IN THE 

COST OF LABOUR AND MATERIALS WHICH NOW MAKE ANY FORM OF SMALL SCALE PRODUCTION 

HOPELESSLY UNECONOMIC. IN CLOSING THIS PARTICULAR FACET OF OUR BUSINESS WE SHOULD LIKE 

TO THANK ALL OUR PAST AND PRESENT CUSTOMERS FOR THEIR VALUED SUPPORT OVER MANY YEARS. 

WEYRAD (ELECTRONICS) LIMITED 

BAKER 12" MAJOR £11 
30-14,500 cps. Double cone woofer and 
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss. 
BASS RESONANCE 40 cps 20 watt RMS. 

,....dj.  30-17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size I9in x 13in. 

NOTE—When ordering state 3 or 8 or 15 ohms. 

MAJOR MODULE KIT £14.85 

BAKER LOUDSPEAKERS 100% BRITISH MADE 
Resteut 12 la. 1519 £10 45 Superb 12 in. 20W £11170 New Group 50/1E 
Major 12 In. 20W £11.55 Group 25 12 lo. 25W 110 45 12 lo. 60W £ 17.60 
Deluxe 12 Jo. 15W £13 20 Group 35 12 In. 35W 111 55 

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE \tits THORNTON HEATH, SURREY Tel. 01-684 1665 
ALL PRICES INCLUDE V.A.T. HI-FI ENCLOSURE PLANS 421, 

ginuounuoininuniiiiiimuniummummiuminatimummuninimunivounionffillummmiquinummaminunuoin 
If you have difficulty in obtaining 

PRACTICAL 
WIRELESS 
Please place a regular order with your newsagent or 
send 1 year's subscription (£3.25) to:— 

Subscription Department, 

Practical Wireless, 

Tower House, Southampton Street, 

London, WC2E 9QX 

PLUGS & LEADS 
Plugs 
Pack 107 5 pin Din 22p 
Pack 108 3 pin Din 20p 
Pack 1351." Jack 27p 
Pack 130 r Jack Stereo 50p 
Pack 103 Loudspeaker Plug 17p 
Pack 100 Phono Plug 7p 
Pack 230 3 pin Socket 25p 
Pack 236 5 pin Socket 33p 
Pack 234 Loudspeaker 

Socket 33p 
Ready-made Leads 
3 pin to 3 pin Din 
3 pin to open end 
5 pin to 5 pin Din 
5 pin to open end 
5 pin to 4 phono plugs 
Speaker lead Din to 

70p 
55p 
90p 
70p 

£1.00 
spade 
40p 

Extension lead Din plug to 
socket Ilit. 70p 

All leads approx. 6ft. in length 

DIAMOND STYLI 
8TA; 9TA; 9TAHC: GP9 I; 
514; ST9; EV26; GCO.All at 80p 
each. 
Double Diamond £ 1.25 
Diamond suitable for Orbit 
NM22; G800; M3D £2•15 each 

CARTRIDGES 
Goldring G800 £6.00 
Orbit NM22 £4-00 
Shure 75/6 £6-00 
Sonotone 9TAHC (Dia) £200 
Sonotone 8T4A ( Dia) El - 50 
Ronnette 105 ( Dia) £1.25 

SPEAKERS 
All prices include VAT and E.M.I. 350 Kit 8ohms £8.20 
po  E.M.I. 450 Kit 8ohms £4.50 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CMI7 ORS Telephone; Matching 476 

RECORD CARE 
Cecil Watts Dust Bug El - 20 
Parastatic Disc Preener 45p 
Antistatic Fluid 20p 
Dust Bug Spares 
(Brush & Roller) 15p 

CASSETTE TAPES 
Audio-Magnetic C60 
Qty 3 6 10 20 
PricelE1 . 001E1 .9043.201E6.30 
Cassette Caddy El. 20 
Cassette Head Cleaner 35p 

ZONAL ILFORD TAPE 
5" Standard 600ft - 25p 
sr Standard 900ft SCIp 
7" ( Plain boxed) 1200ft 60p 
7" (Westminster Boxed) 

1800ft L1-25 
7" Reel of Leader Tape 

(Blue or green) 75p 

HEADPHONES 
Sennheisser HD4I4 
AKG K50 
Beyer DT48S 

£12-50 
£6•50 

£35.00 

MICROPHONES 
AKG D109 El 1 . 50 
AKG D202EI £39.50 
AKG DI90C £17.00 
AKG D190E £18-20 
AKG D224 £50-00 
Sennheisser MD21 I N £45.00 
Sennheisser MD4I 3N £27-00 
Sony ECM50 £85 • 00 
Audio RMS7F Radio Mike 

£210-00 

----i11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111113 
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Head Office and Warehouse Z 8t. I AERO SERVICES LTD. Retail Shoo 
44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD 

LONDON W2 5SF Please send all correspondence and Mail-Orders to Head Office LONDON WI 

Tel: 727 56412 3 When sending cash with order, please include 0.15 in C for postage and handling Tel: 580 8403 
Open all day Saturday 

MINIMUM CHARGE 15p. No C.O.D. orders accepted 

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER 

SERVICE HAS TO BE CURTAILED. FROM 1ST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL 

BE SUBJECT TO A MINIMUM CHARGE OF £5•00 EXCLUDING V.A.T., I.E. £5•50 INCLUDING V.A.T. GOODS OF VALUE 

UNDER £5-00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM 

COURT ROAD, W.I, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W2. MINIMUM ORDER CHARGE FOR 

APPROVED ACCOUNT CUSTOMERS IS £ 10.00 EXCLUSIVE OF V.A.T. 

TAUT SUSPENSION MULTIMETERS 
MADE IN USSR 

MI 

8 models of multimeters 

from simple 22-range instru-
ment priced at £4•95 to 

sophisticated 43-range instru-
ment with full transistorised 

Tar 

safety trip circuit, priced at 

' .'.  £1700. available 

%Ike, 
6 e . 

. . 1, T... 

e • 

.-

o • 

fa-with transistor testing fa. 

clinics ( U434I) and built-in 
audio/I.F. oscillator (U4323). 

-, 

,e ;1111 

It , 

All the above instruments and full range of other test equipment are included in our new 1973/74 combined catalogue/price list which covers valves, semi-

conductors and passive components, basic specifications of semiconductors, cathode ray tubes, Klystrons and magnetrons, as well as transistor substsitution list. 

VVATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS 

C.W.O. Please. P. & P. add 10p to orders under £2. Prices exclusive of VAT 

PLEASE ADD 10% TO FINAL TOTAL 

Send 10p Postage for our comprehensive catalogue. 

AC125 
AC126 
AC127 
AC128 
AC176 
AC187 
AC188 
AD161 
AD162 
Ante 
AF115 
AF116 
AF117 
AF118 
AF124 

129 
129 
12p 
12p 
14p 
129 
129 
309 
309 
12p 
129 
12p 
129 
409 
22p 

AF126 
AF127 
BC107 
BC108 
BC109 
BC147 
BC148 
BC149 
Bd ii 
Bd 78 
BC179 
130131 
130132 
BFI 94 

TRANSISTORS 
19p 
20p 
10p 
189 
11p 
12p 
129 
129 
14p 
149 
14p 
409 
49p 
15p 

BF195 15p 
BFY50 22p 
BFY51 22p 
MJE370 57p 
MJE520 529 
0C26 
0C28 
0C35 
0C42 
0C44 
0C45 
OCR) 
0071 
0072 

409 
40p 
40p 
10p 
10p 
10p 
10p 
10p 
10p 

0081 
TIS43 
2N1306 
2N1307 
2N2926 
2)43014 
2N3053 
2N3054 
2N3055 
2N3704 
2N3705 
2N3706 
2N3707 
2N3819 

13p 
309 
239 
239 
9p 
10p 
20p 
43p 
55p 
129 
11p 
11p 
11p 
25p 

DIODES 
0485 1p 
0A90 5p 
0A91 5p 
0A200 
04202 
1N914 
1N4001/2 
1N4003/4 
1 N4005 
1N4006:7 
1 N4148 
BYZI1 
WC' 
WO6 

op 
op 
Sp 
6p 
7p 
7p 
Sp 
5p 

11Ip 
30p 
34p 

THYRISTORS SWITCHES ZENER DIODES 
CRS 1/05 50V 1 A 20p ' Toggle SPST 18p BZY88 Series 400mW 
CRS 1/60 600V IA 3817 DPDT 22p 3.3V-33V 
CRS 3:60 600V 3A 48p Slide 1 amp DP 10p Price 10p each 
C107B 200V 4A 52p Wafer 1 / 12, 216.3/4 4;324p 

VEROBOARDS 

PITCH 0.1 0.15 0.15 
plain 

21 x 31" 22p lap 
2+ x 5" 24p 249 
3; x 31 24p 24p 
3i- 5" 289 27p 
2f x 17" 80p 60p 
31 x 1r 1059 114p 
5 x 17" 1419 — 
Pkt. of 50 Pine 
Spot face cutter 

Insertion tool 

129 
129 

21 p 
45p 
639 
89p 
20p 
42p 
529 

JACK PLUGS (CHROME) SOCKETS 
Standard Screened 129 Standard 
Stereo Screened 30p Stereo 
2.5mm Screened Op 2.5mm 
3.5mre Screened 10p 3.5mm 

12p 
15p 
79 
79 

DIN PLUGS, SOCKETS AND COUPLERS 
Pins: 2, 3, 4, 5 (180", 240% 6, 7 
PLUGS: 129, SOCKETS: 8P, COUPLERS: 10p 

PHONO PLUGS. SOCKETS AND COUPLERS 
Assorted Coloured Plugs: 5p, COUPLERS: 80 
SOCKETS single: 5p, Double: 7p, Triple: 10p 

POLYESTER CAPACITORS. Axial lead type. 
400V: 0 001,F, O 6015,4F, O 0022,14F. 0 0033pF, O 0047i4F, 0 0068pF. 2;p; 0 OlpF, 0 0150F, 
r 02214F, 39; 0447;4 F.0 0613;;F. O 1pF, 0 15pF. 49; 0 2241F. 7p; 0-331,F, 10p; O 47pF, 13p 
'60V: 0 Ii4F. 0151F. 4p; 0 22;;F, 5p; 0 3314F, 6p; 0 4714F, 7P; 0 68;;F, 10p; 114F. 131. 
Radial lead P.C. type: 
250V . 0 01;;F, 0 01541F, O 022pF, 3p; 0 033;;F. 0 0474F. 0 0613;4F, 3;p; 0 144F, 4p; 0'1544F. 
4p; O 22pF. O 33pF, Sp; 0.47;;F, 7p; 0 68;;F, 10p; 1 OpF, 11p. 

ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
1;;F, 1 514F, 2 244F, 3 3,4F,4pF, 4 711F.6 844F. 10,F, 15pF, 22pF. 47pF, 6814F, 6p each. 

40V: 10014F. 6p; 15014F 25V. 6p; 25V: 22014F. 11p; 470;4F, 13p; 1,000pF, 25p. 
16V- 100014F. 1500pF 169 

CERAMIC CAPACITORS: MYLAR FILM CAPACITORS 
SOV d.c. Plaquette body 25mm leads 100V: 0 0014F. 0.00214F, 0.00514F, 0.01;;F, 
Range: 220E-10.000pF. Price 2p each. 0-0214F, 0-0414F, 0.05;4F 3ti 
0 015;4F, 0.02'244F, 0.03314F, 0.047pF 39. 100V: 0-114F, 0. 2;;F, 50V: O. 47;1F 6p. 

POTENTIOMETERS: Carbon 
Track 0.25W, log and linear values. 
11411-2MD Single gang 129 
51M-2M0 a/gang w/switch 249 
21,12-2M0 Dual gang 379 

SLIDER POTENTIOMETERS 
0.25W log and linear values 
10k1)-100k() Single gang 
10k0-100k44 Dual gang 

lOp 
55p 

PRESET POTENTIOMETERS 
0 25W 11,12-1MS4 Hor. and Vert. 6p 
0.1W 10012-2201,14 Vert. only 39 

KNOBS 
To fit r shalt unless specified. 
Black Pointer type 
Slier Silvered 
Black 1" with chrome rim 
Slider Pot knob (Black) 
Slider Pot knob (Silvered) 

6p 
10p 
I5p 
10p 
10p 

RESISTORS 
Tul Range 

1W 5% 2.2R-10M 
;W 5% 2 2R-10M 
1W 5% 2 2R-10M 
4W 10% 1-10 ohm 

Values 
E12 
El2 
E12 
E12 

1-9 
1p 
1p 
2p 
6p 

10-99 
0.8p 
0 So 
1-5p 

ZN414 Radio IC 
TBA800 5 Watt IC 
TOS Gas Sensing Semiconductor 

£1 15 
£1.35 
E1 65 

LINEAR IC's 
LM300 TO99 
LM304 TO99 
709C TO99 
709C Opio OIL 
709C 14pin OIL 
741C Spin D1L 
741C 14pin OIL 
723C 14pin OIL 
TBA 800 5 Watt IC 

Et.70 
£.70 
30p 
32p 
32p 
36p 
36p 
80p 
a 35 

TTL 74 SERIES 
7400 lip 7407 
7401 17p 7408 
7402 17p 7409 
7403 17p 7410 
7404 17p 7411 
7405 179 7412 
7406 39p 7413 

39p 
20p 
209 
17p 
28p 
39p 
32p 

7416 
7420 
7425 
7426 
7427 
7430 
7432 

48p 
17p 
55p 
50p 
50p 
17p 
50p 

7433 
7440 
7441 
7442 
7447 
7448 
7450 

009 
17p 
74p 
74p 
99p 

Et.08 
17p 

7451 
7460 
7476 
7490 
7496 
74141 
74180 

17p 
17p 
44p 
74p 
90p 
96p 

£2.00 

BARGAIN OFFER OF THE MONTH 
ELECTROLYTIC CAPACITORS • 

; Axial Lead: 4pFilOV 33,4F116V, 400F/16V, 80pF:6.4V, 100,:F/16V, 1251:F/16V 
! 4p each. 2500Fil 5V, 640;4F10V. 1000pF/10V Op each. 
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*RE"! 
Over ISO 
ways to 

engineer a 
better future 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail 
it to B.I.E.T. and we'll send you full details and a free 
book. B.I.E.T. has successfully trained thousands of men at 
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T. 
home study course gets results fast - makes learning easier 
and something to look forward to. There are no books to buy 
and you can pay-as-you-learn. 

Why not do the thing that really interests you? Without losing a 
day's pay, you could quietly turn yourself into something of an 
expert. Complete the coupon (or write if you prefer not to cut the 
page). No obligation and nobody will call on you ... but it could be 
the best thing you ever did. 

Others have done it, so can you 
"Yesterday I received a letter front the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained - a 
view echoed by two colleagues who recently commenced the course".— 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects".—Student J.A.O. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold" —Student 
C.C.P., Bucks. 

»VD Ol/FOR >ZYJRSELP 
These letters - and there are many more on file at Aldermaston Court 
- speak of the rewards that come to the man who has given himself 
the specialised know-how employers seek. There's no surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stamp to find out how we can help you. Write to 
B.I.E.T. Dept. sPw51 Aldermaston Court, Reading RG7 4PF. 

This FREE 76 
L'clok can put fee 

liked succe°sse1 
eg 81E1'11 

ShiclyKOU • ene - 

}etireilYeCtZhl/ e 

Practical Radio 8- Electronics 
Certificate course includes a 
learn while you build 
3 transistor radio kit. 
Everything you need to know 

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 
better future. 

CUT OUT THIS COUPON— 

Tick or state subject of interest. 
Post to address below. 

MECHANICAL 
Society of 
Engineers— 
A.M.S.E. (Mech.) 0 
Institute of 
Engineers & 
Technicians 
(A.M.I.E.) 
CITY & GUILDS 
Gen. Mech. Eng. 0 
Maintenance Eng. 0 
Welding 
Gen. Diesel Eng. 
Sheet Metal Worko 
Eng. Inspection D 
Eng. Metallurgy O 

ELECTRICAL & 
ELECTRONIC 
Society of 
Engineers.— 
A.M.S.E. (Elec.) 
CITY & GUILDS 
Gen. Electrical 
Engineering 
Electrical 
Installations 
Electrical Maths 
Computer 
Electronics 
Electronic Eng. 
Practical Radio 
& Electronics 
(with kit) 

MANAGEMENT & 
PRODUCTION 
Institute of Cost 
& Management 
Acctnts. 
Computer 
Programming 
Works M'ment. 
Work Study 
Gen. Production 
Eng. 
Estimating & 
Planning 
Storekeeping 
Management 
Skills 
Quality Control l

l
0
 
0
0
 
0
 
0
0
0
 
0
 

DRAUGHTSMANSHIP 
Institute of 
Engineering 
Designers 
(A.M.I.E.D.) 
General 
Draughtsmanship° 
Elec. Draughts-
manship 
Architectural 
Draughtsmanship° 
Technical 
Drawing 

RADIO & TELE-
COMMUNICATIONS 
CITY 5; GUILDS. 
Radio. TV 
Electronics D 
CITY & GUILDS  
Telecoms. 
Gen. Radio & TV 
Eng. D 
Radio Amateurs  
Exam o 
Radio Servicing 3 
TV Servicing E 

ur Colo TV 

AUTOMOBILE & 
AERONAUTICAL 
Institute of the 
Motor Industry O 
A.M.I.I. 
mAAfimi 
CITY & GUILDS 
Auto Eng. 
Gen. Auto Eng. C 
Motor Mechanics O 
Auto Diesel Eng. 0 
Garage M'ment. C 
ARB Aero Engi-
neering Carts. 
Gen. Aero Eng. 

CONSTRUCTIONAL 
Society of 
Engineers— 
A.M.S.E. (Civ.) 
Institute of Build-
ng—L.I.O.B. 

O 

A.B.T. Clerk of 
Works 
Construction 
Surveyors Insti-
tute—L.C.S.I. L 
CITY & GUILDS 
General Minding 
(all branches) 
Heating& Vent. r 
Inst. Clerk of 
Works 
Site Surveying L 
Health Engineer-
ing 
Road Construc-
tion 
Quantities. 
Estimates 
Hydraulics 
Structural Eng. 

E 

GENERAL 
Agricultural Eng.:1 
Council of Eng. 
Institutions 
Farm Science 
Plastics 

Supplementary 
courses for Nat. 
Certificates. 

G.C.E. 
- choose from 
58 '0' & 'A' 
level subjects. 

Coaching for many 
exams. including 
C & G 

POST TODAY FOR A 
BETTER TOMORROW 

To B.I.E.T., Dept. BPW51 QN I 
Aldermaston Court, Reading RG7 4PF BPW51 

NAME 
Block Capitals Please 
ADDRESS 

OTHER SUBJECTS 

Accredited by C.A.C.C. 

AGE_ 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
Published on approximately the 7th of each month by IPU Magazines Limited, Fleets ay House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers, Dunstable. 
Beds. Sole Agents for Australia and New Zealand—Gordon and (latch (Asia) Ltd.; South Africa—Central News Agency Ltd. Publisher's subscription rate (including postage): for one year 
UK £3.25, Overseas £3.50. International Giro facilities Account No. 5122007. Please state reason for payment «message to payee.. Pascric.u. Wnumess is sold subject to the following 
conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hirco out or otherwise disposed of by way of Trade at more than 
the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of ln a mutilated condition or in any unauthorised cover by way of 
Trade or rased to or a. part of any publication or advertising, literary or pictorial matter whatsoever. 



You pay less 
VAT with Henry's 

Low Prices 

DONT RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES-
Order your latest Henry's Catalogue Price 55p post paid 

complete with Discount Vouchers 

BUILD THE 

TEX 
Now built and used by thousands 

of satisfied customers. Features 
slim design overall size in cab-
et 15à." 21." 6}". 6-1C's. 10 

transistors, stabilisers Gardners 
low field transformer. Fibre 

Glass PC Panel, complete chassis 
work. Now available built and tested as well as in 
kit form. HIGH QUALITY & STABILITY ARE 
PREDOMINATE FEATURES - DEVELOPED BY 
TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. Onloff switch indicator, headphones 
socket, separate treble, bass, volume and balance. 
controls, scratch and rumble filters, mono/stereo 
switch, input selector; Mat. PU., Radio Tuner, 
Aux. Can be altered for Mic., Tape. Tape-head, etc. 
Constructionll details Ref. No. 21 
30p. Distributed by Henry's throughout UK. FREE-Teak cabinet with complete kit. 

VAT + SIP 
pKrii ( +VAT +50p or built ce£28 11 50carripacking) and tested£35.00(t c 

as illustrated. 
rrfpacking) 

20 -F 20 Wan IC 
STEREO AMPLIFIER 

As featured by 
Practical Wireless 

1972 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixerlprearnp. 2 decks all 
facilities. £98.50 
As above but with Slider Controls £118.50 
100 watt amplifier for above £49.50 
SDLS 100 watt mixer/amplifier with 
slider controls £69.00 
R5050 watt mixer/amplifier £49.50 
RICIO 100 watt mixer/amplifier £57 • 50 
DISCO AMP 100 watt mixer/amplifier £73.00 
Northcourt: 
400 40 watt mixer/amp £37.50 
800 80 watt mixer/amp £45 • 00 

DISCO MIXER/PREAMPLIFIERS 
(OP for up to 6-100 watt amplifiers) 
SDLI (rotary controls) £49.50 
SDLII (slider controls) £58 • 50 
DISCO VOX (slider controls) the 
complete disco preamf, £72 • 00 
011100 100 watt power amplifier for 
above (49.50 
I:IDOL Mk II 3 channel 3kw sound to 
light £41.2.5 
D.1301- Mk Ill slider controls £45.50 
DJ DISC LITE as 30L-2 plus variable 
speed flashes £54• 00 
DIMAHATIC I kW adjustable speed 
auto dimmer 125• 00 
Carlsboro Reverberation Unit £44•00 
Disco anti-feedback microphone £11.95 
Colt 150 watt liquid wheel projector £23 . 50 
150 watt QI liquid wheel projector £50•00 
150 watt QI cassette wheel projector £50•00 
Spare Effects and liquid cassettes large 
range of patterns £6.00 
6 inch Liquid wheels, various cassettes £6 • 00 
Mini spot bank fitted 3 lamps £11.95 
Auto Trilite (mini with flashers) £17.00 
Bubblernaker with liouid £2.2. • 50 
Mixers/Mics/Speakers/Lighting 
U.K.', largest range of Disco Lighting. 
FREE STOCK LIST REF. No. 18 ON 
REQUEST. 
AKG / RESLO / DI / CARLSBRO I EAGLE 
HICS.. STANDS, MIXERS, CABINETS. 
CHASSIS AND COMPLETE SPEAKER 
SYSTEMS, MEGAPHONES, TURN-
TABLES, PUBLIC ADDRESS COM-
PONENTS. 

All prices carr. paid (UK) (VAT EXTRA) 

Barclaycard/Access call, write or phone your 
order 01-723-6963--easy terms for callers. 

EXCLUSIVE 
DECCA KELLY 
SPEAKERS 

12 watt speaker Tweeter 
systems. 8' Bass/Midrobe 
and Melinex Domed HF 
radiator plus crossover £ 12.50 
per pair of systems (carr./packg. 400 
or built into veneered cabinets, size 18 x 
12 x 6I" £ 19.50 pair (car, LI). 

HI-FI TAPE 
EQUIPMENT 

U.K.'s largest range with 
discounts and demonstra-
tions for callers. Latest 
stock lists on request (Ref. No. 17). 
Phone 01-402-4736 for Barclay/Access 
Card. Direct orders and latest prices 

TRANSISTORS/SEMI-
CONDUCTORS 
U.K.', largest range for every application. 
Small quantity discounts. Also Trade, 
Export and Indu:trial enquiries invited. 
Latest stock list ( Ref. No. 36) including 
valves on request. 

ELECTRONICS 
SUPPLIES 
Specialists in electronics for more than 
30 years. Trade and industry supplies-
every type of component and equipment. 

11,11,1111 
- 1 1 111'1 11 

NEW SINCLAIR PROJECT 80 

Stereo PreAmplifier 
Audio Filter Unit 
Z40 15 Watt Amplifier 
Z60 25 Watt Amplifier 
PZ5 Mod. for 1 or 2 Z40 
PZ6 Mod. (S Tab) I or 2 Z40 
PZ8 Mod. (S Tab) 1 or 2 Z60 
TRANSFORMER FOR PZ8 

NEW FM TUNER 
STEREO DECODER 

All items post paid. 

£11.95 
£6.95 
[5.45 
£6.95 
£4.98 
£7.98 
£7.98 
£3.95 

£11.95 
£7.45 

BUILD THE NEW 
HENELEC 
STEREO FM TUNER 
A completely new high stability stereo FM tuner Feature* 
variable capacity diode tuning, stabiliser power supply, IC 
Decoder, high gain low noise. IF 
stages. LED indicators. 
Tuning meter, AFC. easy to 
construct and use. Mains 
operated. Slim modern de-
sign with fibre glass PC, 
teak cabinet, etc. Available 
as a kit to build or ready built. 
Overall size 8" x 21" x 61". 
Produced to give high perform-
ance with a realistic price. (Parts 
list and constructional details Ref. 
No. 5 30p). Henry's are sole dis-
tributors UK and Europe. 

KIT PRICE £21.00 ( + AT) 
or built and tested £24.95 (+ VAT) 

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
MADE BY EMI TAPES LTD. TO INTERNATIONAL 
STANDARDS ESPECIALLY FOR HENRY'S. 
ALL POST PAID LESS THAN 4. REC. PRICES COMPLETE 
WITH LIBRARY CASES 

C 90 [1.46 [2.80 [4.60 £11 .25 
C 60 LI • 10 [ 1 -98 [3.00 [7.40 

C 120 LI.80 [3.45£•50 £13.45 

3 for 6 for I 10 for 25 for 

Quantity and t ode enqu•ries, invi cd 

LEARN A LANGUAGE-complete with phrase 
book. German - French - Span'sh - 
Italian £ 1.36 per course. [5 for any 4. 

LOW COST HI-FI SPEAKERS 
SPECIAL OFFERS 
EMI 13" x 8"-full range speakers 
(post 20p each or 30p pair) 
•ISOTC-8 ohms Twin Cone 10 watt 
£2 al) each or £4 • 00 pair. 
*450 10 watt C/o Twin Tweeters 3, 8 or 
15 ohms £3.85 each 
EVV 15 watt 8 ohms C/o T  £5 IS 
each or £7•90 pair. 
350 20 watt C/o Tweeters 8 or 15 ohms 
£7.80 each 
• Polished wood cabinet £4.80 post 35p. 

8 ohms full  (post 10p) 
FR4 4" 5 watt 
FR65 64-" 10 watt 
FR8 8" IS watt 
FR23 9 x 6" 15 watt 
BASS & MID RANGE-8 ohms (post 20p) 
AAI2 5" 15 watt 
B110 Sr 15 watt 
13200 8" 15 watt 
BI39/2 13" x 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 watt 8 or IS ohms 
FHTO 15 watt 8 ohms 
K2011 30 watt 8 ohms 

KEF 
Ascent 100 30 watt 8 ohms 
K4009 IkHz/SicHz C/o 
5N75 3kHz var. C/o 
SPEAKER KITS (car, etc. 351:0 
20-2 8" 30 watt 
20-3 13" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 SO watt 
KEF K K2 
KEF KK3 

£4.75 
£6.30 
[13-S0 
[8.90 

(3.75 
(7.20 
[8.50 
(13.75 

£2.10 
[3.35 
[4.80 
[5.543 
£5•52 
[2.70 
£3.10 

1[24.50 pair 
£35.95 pair 
[18.30 pair 
£32 . 95 pair 
[SI.50 pair 
£55.00 pair 
£78.00 pair 

BUILDYOURSELFAPOCKET CALCULATOR 
A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble-
Chats the Sinclair Cambridge pocket calculator 
from Henry's. Some of the many features include 
interface chip, thick-film resistor pack, printed 
circuit board, electronic components pack. 
Size 4+- long x e wide o le deep. 
Free of charge with the kit for the more advanced 
technologist is a 32-page booklet explaining how 
to calculate Logs. Tangents. Sines etc. 

£24.95 £27.20 
+ VAT, ready to use. + VAT. 

..e7e). • 

n 

12 0 0 0 
nano 

[11 CI 0 
Ll 

10% VAT to be added to all orders. Export suppl 
without notice. E& 0 E. Like a permanent ob a 

led. Prices and descriptions correct at time of proof. Subject to change 
t Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791. 

S.. pagos  

Henry's RADIO ,ED 
EDGWARE ROAD, LONDON W2 

• . • - • .. lectronic ornponents and Equipment 01.402 8381 
309 PA - Disco - Lighting High Power Sound 01..723 6963 
303 Bargains Store ' Callers only) 
Home and Car Entertainment Centres London and branches now open 
120 Shaftesbury Avenue. London W1 01.437 9692 
104 Burnt Oak Broadway. Burnt Oak. Edgware 01.9527402 
190-194 Station Road. Harrow.Middleses 01-663 7788 9 
354-356 Edgware Road. London W2 01-402 5854 ,4736 

All mail to 
303 Edgware Road. 
London W2 18W 

Ali stores open 9 am to 
6 pm sir das a week 

lape EGP.Pme ,,, 

Discount Stock List 
Free at all stores 


