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(Dept. PW5.) 

Total Building Costs 

O }Y 
P P & Ins. 44p 

L (Overseas Seemail 
P & P £2.35) 

(+ 8% VAT 57p) 

EW 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 -PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW /LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

* Batteryless Crystal Radio. 
* One Transistor Radio. 
* 2 Transistor Regenerative 

Radio. 
* 3 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 1 Tuning Condenser 3 Knobs Ready Wound MW /LW /SW Coils Ferrite Rod 61 yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 55p free with parts. 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wavebands as Roamer Ten. 
Built in ferrite rod aerial for MW /LW. Retractable 
chrome- plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON /OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Size Sr x 7" o 21" 
approx. Parts Price List and Plans free with parts. 

Total 26.95 Building 
Costs 1+ 8% VAT 55P) 

P P & Ins. 44p 
(Overseas 
Seemail 
P & P 22.35) 

POCKET 

FIVE 
NOW WITH 3" LOUD- 
SPEAKER 

3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive Total Building Costa 
ferrite rad aerial, attractive black £2.50 m and Gold case. Size 5 1" x 1F," x Ins. 
31" approx. Plans and Parts 36p 
Price List free with parte. ( +8% VAT 20p) 

(Overseas Seamail P & P £1.70) 

TRANSONA 

FIVE LO DSPEAKER 

Wavebands, transistors and 
speaker as Pocket Five. 
Larger Case with Red 

Total Building Cogita Speaker Grille and Tuning 

22.75 p p 

Pr Plans and Patte 
P P &Ins. Price List free with porta. 

(Overseas Seamail 
( +8% VAT 21p) P & P £1.70) 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 
E.V.S. 5 Transistors and 2 diodes. 31W /LW. Powered 
by 41 volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and now with 3" loudspeaker. Attractive 
case with red speaker grille. Size 9" x SI" x 21" approx. 
Parts Price List and Plans free with parts. 

Total 
Building r2, 95 

PP & Ins. 36p 
(Overseas Seamail 

costs P & P £170) 
(+ 8% VAT 23p) 

E.V.B. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3' loudspeaker, etc., MW /LW coverage. Push Pull out- 
put. Parts Price List and Plane free with parts. 

Total 23C0 (P. Ins.36p 
Building u (Overseas Seemail 
Coats P & P £1.70) 

(+ 8% VAT 29p) 

E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW /LW, Trawler Band, SW1. 
SW2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plans free with parts. 

Total 08 P P & Ina. 38e 
Building VX (Overseas Seamail 
Costs P & P £2.00) 

(+ 8% VAT 32p) 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MWl, 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and LW. Chrome plated Tele- 
scopic aerial can be angled and rotated for peak short 
wave listening. Push pun output using 600mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. 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. Size 9 x 7 x 
4fn. approx. Easy to follow instructions and diagrams. 
Parts price list and plans free with parts. 
Total seas ea coats / P P & Ins. 47p 
(Overseas Seamail OFYb VY 

{X/ 
P & P £2.50) 

ROAMER 

TEN Mk 2 
WITH VHF INCLUD- 
ING AIRCRAFT 

Now with free earpiece 
and switched socket. 
10 Transistors. Latest4' 
2 watt Ferrite Magnet 
Loudspeaker. 
9 Tunable Wavebands, 
PW1, MW2, LW, SW1, 
SW2, SW3, Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 
Built in Ferrite Rod Aerial for MW /LW. Chrome 
plated 6 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull output using 600mW Transistors. Car Aerial and 
Tape Record Sockets. 10 Transistors plus 3 Diodes. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on /off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9" x 7" x 4 ". Easy to follow instructions and 
diagrams. Parts price list and plans 50p free with 
parts. 
Total building costs 
(Overseas Seamail 
P & P £2.50) 

Ulf 

li)te .ek üirnk 
Et Jt B lkiN 

J1t í 
@ +iDì dnirt.ü )wilSióú 

- . lI kit,W4úl4ij>cb2ÿllÍl; 

29.50 =F.:: 52p 

1+ 8% VAT 76p) 

" EDU- 

KIT " 
Build Radios, 

Amplifiers, etc., 
from easy otage 

diagrams. 

1+ 8% VAT 56p) 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 
6 Tunable Wavebands: MW, LW, SWl, SW2, SW3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves. 3in. Speaker. 8 improved type transistors plus 3 diodes. Attractive 
case in black witis red grille, dial and 
black knobs with polished metal inserts. Total building costs 
Size 9 x 5; x 21in. approx. Push pull 24 4 

V output. Battery economiser switch for P P & Ins. 40p 
extended battery life. Ample power to 
drive a larger speaker. Parts price list (+ 8% VAT 36p) 
and plans free with parts. (Overseas Seamail P & P £2.001 

ROAMER SIX CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1, SW2. Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, 

etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speak.,. 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and black knobs with polished metal inserts. Talai 

98 
P P es Ins. 40p Size 9 x 51 x 2/in. approx. Plans and building V8 (Overseas 

parts price list free with parts. costs Seamail 
1+ 8% VAT 32p) P & P £2.00) 

To RADIO EXCHANGE CO., 61a HIGH 

Five unita 
ncluding master unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors: 
4 Diodes: Resistors: Capacitors: Three 1" Knobs. Units 
once constructed are detachable from Master Unit, 
enabling them to be stored for future use. Ideal for 
Schools, Educational Authorities and all those interested 
in radio construction. 
Parts price list and plans free with parts. 

Total building y 5 50 (Ov erseas 
P P & Ins. 35p 

costs 2 Seamail 

(+ 8% VAT 44p) 
P ß P £2.35) 

RADIO EXCHANGE LTD 
* Callers side entrance "Lavelle" shop. 
* Open 10 -1, 2.30 -4.30, Mon.-Fri. 9 -12 Sat. 

d 

Tel. : 0234 52387. Reg. N 788372. 

close £ 

STREET, BEDFORD, MK40 ISA 

for 

Name 

Address 
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HUGE DISCOUNTS 
ON LEADING 
BRAND HI -FI 
Full labour and mater 

WHARFEDALE DENT 
DENTON I 

WHARFEDALE LINT 

LINTON Sp 

LEAK 2030 L/Speake 
2060 L/Speake 
MODE ONE Sp 

WHARFEDALE LINT 
Amp 

LINEAR 202 Amplifie 
RXI50A Tun/ 

ROTEL 152 Tuner/An 
154A (Quad) 

ROTEL 202 Tuner/An 
RT222 AM /FM 

ROTEL RT 322 
LEAK 2000 Tuner/An 

ALL RSC PRICES INCLUDE VAT 
LOW DEPOSIT CREDIT TERMS 
ial guarantees For 12 months 

List Price RSC Price 
ON II £4750 Pr. £31.95 
White) £33.78 Pr. £22.95 
ON £59.75 Pr. £39.95 
kr Kit £28.90 Pr. £ 19.50 

er £83.99 Pr. £69.00 
er £72.54 Ea. £57.50 
kr Kit £23.98 Pr. £18.95 
ON 
lifier £68.04 £49.95 

er £39.23 £24.95 
Amp £84.50 £59.95 

mp £94.50 £67.95 
Amp £ 1 4485 £89.95 

mp £107.50 £77.95 
Tuner £59.90 £42.50 

£84.50 £59.95 
mp £178.16 £149.50 

Shure Cartridges, Bast Tape, Koss H /Phones, etc. 
Prices of above correct at Mar 14 1975 

AKAI TAPE UNITS 
Rec. Price BSC Price Rec. Price RSC Price 

CS 30D £91.23 £64.95 GXC 510D £ 199.39 1135.95 
GXC 36D £116.24 £72.50 GXR 82D £ 128.77. £ 92.95 
GXC 38 £154.53 £109.95 4000 DS £136.59 £97.95 
GXC 38D LI 44.23 f 102.95 4000 DB(Delby)£ 196.27 1139.95 
GXC 46D £165.47 £115.95 1722 L £146.37 £105.95 
GXC 40T £ 195.35 £ 139.95 CR 81 D £98.10 £69.95 
GXC 75D £209.89 L149 . 95 CS33D £111.08 £79.95 
GOLDRING GL72 T /Table & G800 £29.95 (Approx. value £46) Carr. 75p 

GOLDRING GL75 T /Table & G800 £34.95 (Approx. value £65) Carr. 85D 

PIONEER PLI2D T /Table on plinth & cover £41.75 List £61.90 
T /TABLES with MAGNETIC CARTRIDGE /PLINTH & COVER 
GARRARD SP25 MK IV with G850 Special Price £23.95 (carr. LI) 
RANK BD2000 Rec. Price £67.25 RSC Price £48.95 (Carr. El) 

FANE HIGH FIDELITY SPEAKERS 
Limited number at approx. # off list prices. 

Model Special Price Model Special Price 
5" 501 8 ohms £5.20 12" 122/14* a & Bo £11.50 
8" 804* 8 ohms £3.65 12" 122/ 14LR 851 £ 12.95 

IO" IOO5LR !so £5.75 12" 122/17* a& 1 s £12.95 
Available by Mail Order carr. free or may be ordered through Branches 

*Basic models made to individual specification of equipment manufacturers 

HI-FI 7 
jATT hi ' h quality STEREO AMPLIFIER 

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diode . Output 
rating 1.11.F.M. I requency range 20- 20,000 c.p.s. Bass Control ± 12db. 

Treble Control f 13db. Selector switch for 
Crystal -P.U.or Tape /Radio. For speaker 
output impedances of 3 - 15 ohms. For 
standard 200 -250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. - - - -- COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and CP It EH ENIVE ,WRING DIAGRAMS 

OOSFACTOR Y gBUILT I IN TEAK VENEERED CABINETIONS £12.95 440p 

as illustrated £16-95 or dep. 62.12 and 8 monthly payments 9e.113 (Total 519.08). 

Y 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic 
magnets. - Plasticised Cone surround. "D" or "T" 
indicates Tweeter Cone providing extended fre- 
quency range up to 15,000 c.p.s. Impedance 3 or 
8 -15 ohms. PLEASE STATE CHOICE. 

Exceptional performance at low cost. 
HF808T 8" 10W 62.55 HF1200 12- 15W 26-50 
HF102D 10- 10W 28.50 HF126 12- 16W 27-95 
HF120 12" 16W 25.95 1(10128D 12- 1514 88.50 

AUDIO FIDELITY MODEL 80 HIGH FIDELITY SPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, 
in suitable enclosure. Roll P.V.C. cone surround and 
long throw voice coil to achieve very low fundamental 
resonance of 30 c.p.s. Tweeter cone is fitted to extend 
high note responce. Frequency range 25 Hz to 15 KHz. 
Gauss 10,000. Impedance 8 -15 0. 2450 ea. 17.98 pr. 
MODEL 83 8" 15w. with parasitic Tweeter. LI- 99 ea. £ 10.95 Response 26 No to 16 KHz. Gauss 13,000 Imp 8 -1511. pr 

Watt LOUDSPEAKERS fitted Parasitic Tweeter Imp 80 
8" x 5" £1.25 ea. 6f" f 1.45 ea. 8" f 1.85 Carr. 20p 

GENERAL PURPOSE 3 -4 Watt SPEAKERS Imp 8fI 
4" 88p. 5" or 6 "x4" 95p. 8 "x5" 99p Carr.20p 

HI -FI SPEAKER ENCLOSURES Teaeks vea er Chereoep' 
ME8 13 x 9# x 6 }in. E3.95} Both cut for Bin. speaker .1E8 16 x 11 x 9in. 15.95 
5E10 25 x 16 x 9in. Cut for IOin. and Tweeter E8.95 
SEI2 25 x 16 X 9in. Cut for 12in. and Tweeter £8.95 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 Gauss 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range fó,95 Carr. 
ensure surprisingly realistic reproduction. 45p 
OR SENIOR 15 WATT INCLUDING f 95 0° HF123 13,000 GAUSS SPEAKER 5p 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200 -250v. AC mains operated. Response 30- 20,000 c.o.s. -2dB. 6 A 
Separate Base and Treble 'lift and cut' eoatrole. 9 Input socket. for ,i`y ° 

Mike, Gram, Radio or Tape. Input selector switch. Output for 
3 -15 ohm epkrs. Max. sensitivity 5,5 V. 0/P rating I.H.F.M. Enclosed enamelled case 
9t x If x 5 }ln. Silver finish facia 101 x 3tin. £795 Carr FACTORY BUILT 
Complete kit, wiring diagrams and instructions. . 40p. 

R.S.C. TAI2.MKII1 6.5 +6.5 WATT STEREO AMPLIFIER 
Fully Transistorised, 111 -Fi o /p. of 8.5 watt. per channel. Optimum performance with anyI, 
crystal or ceramic P.U. - Cartridge, Radio Tuner, Tape Rec. etc. Input Sel. Switch, Bau, I 

Treble, Vol. A Bal. Controls. COMPLETE KIT OF PARTS WITH FULL f 12.95 Carr. 
WIRING DIAGRAMS & INSTRUCTIONS 40p. 

Factory built with Or in Teak Dep. ßY60 A 8 mthly pymts 
12 mths guarantee EI6.6I Veneer housing E1ß.55 5220 (Total 222.60). 

R.S.C. MkIIl SUPER 
BUILD AN AMPLIFIER 
DOUBLE THE KIT PRIG 

high grade componen 
* Push Button Selector Swit 
e Jack Socket for Headphc 
e Neon Indicator 
e Satin Silver Finish Metal 
* Solid State Circuitry 
* Twenty Silicon Transistor 
* Four Diodes, Four Recti 

Send S.A.E. for 
full descriptive leafle 

30 HIGH FIDELITY STEREO AMPLIFIER 
WORTH APPROXIMATELY 
CE INCLUDING ,CABINET 

is by leading manufacturers 
thing For Magnetic or 
nes Ceramic Pick -Ups 

regardless of Price. 
Fascia Output (per chan- COMPLETE KIT 

nel) 15 watts RMS (less cabinet). /// 
s into 8L5ó. Fre- Carr. 70p. 

flers quency Response Cabinet if req. 
7 Hz to 70 KHz £4.90 extra. 

t. + 14 dB. Assembled unit in cabinet 542.50 

R.S.C. TRANSFORMERS, L.F. C 
MIDGET CLAMPED TYPE 21 x 2 
250v., 80mA, 6.3v. 2a 
250.0.250v., 60mA 6.3ó2a 

I x 2tin. 
81-60 
6180 

FULLY SHROUDED UPRIGHT MOUNTING 
250.0.250v. 60mA, 0.3v. 26., 0.5.6.3v. 2a. 55.25 
260.0 -250v. 100mA, 6 -Iv. 4a., 0.5.6-3v. 3a. 53-75 
300-0-300v. 100mA, O.3v. 4a., 0.5.8 -3v. 3a. 68.75 
300.0 -300v. 130mA, 6.3v. 4a, cat., 6.3v. la. 

For Mullard 510 Amplifier ß4.5O 
350.0.350v. 100mA, 6.3v. 4a., 0 5.O.3v. 3a 23.75 
350.O.350v. 150mA, 8.3v. 4a., 0- 5.6.3v. 3a 24.50 
425.0.425v. 200mA, 6.3v. 4a., cat., 5v. 3a 68.50 
425.0.425v. 200mA, 0.3v. 4a., Twice 5v. 3a. 25.70 
450.0 -450v. 250mA, 6.3v. 4a., c.t., 5v. 3a. $9.00 

AUDIO FIDELITY FRI SPEAKER KIT 
Response 30 Hz -15 KHz. Rating 
15 watts in sealed cabinet. Imp. 
8 -15 ohms. 8' Bass Unit with 
P.V.C. Cone surround for ultra 
low resonance. Pressure Tweeter. 
Printed Circuit. Inductive /. 
Capacitive Cross -over. Damping 
Material. Screws, Terminal 
Panels. 

TAL £11 78 Carr. Free. EC-R 21 5.99 Pair CA': 

HOKES & RECTIFIERS FULLY GUARANTEED. Impregnated and Interleaved where necessary. 
Primaries 200 -250v. 500/e. Screened 

TOP SHROUDED DROP -THRO' TYPE 
250- 0 -250v. 70mA, O.3v. 2a., 0 -5 -6 3v. 2a. 22.25 
260- 0 -250v. 100mA, 6.3v. 3.5a 52.60 
250.0.250v. 100mA, 6.3v. 2a., 6.3v. la. 52-75 
350.0.360v. 80mA, 6.3v. 2a., 0.5.6.3v. 2a 12.75 
260.0.360v. 100mA, O.3v. 4a., 0.ß.6.3v. 3e 53.76 
300.0.300v. 100mA, 6.3v. 4s., 0- 6 -6.3v. Ss 23.75 
300.0.300v. 130mA, 6.3v. 4a., cat. 6.3v. la. 

Suitable for Mullard 510 Amplifier 24.60 
35O- O.350v. 100mA, 6.3v. 4a., 0.5.6 -Sv. 3a. 63.76 
350.t -350e. 150mA, 6-3v. 4a., 0.5 -6.3v. 3a. 64.50 

IL FILAMENT or TRANSISTOR POWER PACK 
Types O.3v.1.5a.92p; 6.3v. 26. 95p: 6.3v.3a. 21.45p; 
6Sv. 6a. 6225; 12v. la. 95p ; 12v. 3a. or 24v. 

I I.6a ßE25: 0.9 -1ßv Ita as U0 0.12.26 -4ßv 2a2ß.75. 

CHARGER TRANSFORMERS 0- 9 -16v. lia. ßl.76, 
28a.- 11.95; 3..22.00; 52.62.45; 6.42.76; 81).58.00 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0-110/120v. 200 -230 -250v. 60.80 watts 52-50, 
150 watts, 64.50 250 watts 25.50; 500 watts 65.50. 
OUTPUT TRANSFORMERS 
Std. Pentode 5000-3 fl or 700-30 flOp 
Push -Pull S watts EL84 to 3 tl or 15a 61.45 
Push -Pull 10 watts 6V6, 3.5.8 -1511 62.25 
Push -Pull EL84 to 3 or 15 fl 10-12 watts 52.25 
Push -Pull Ultra Linear for Mullard 510, etc. 68.75 
Push -Full 15.18 watts, sectionally wound 

6L6, KT68, etc., for 3 or 15 R 2220 
Push -Pull 20 watt high quality sectionally 

wound 1. 4, 0L6, KT88 etc. to 3 or IS it 55.60 1 tl 36p. 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All - 6/19v. D.C. 
output. Max. A.C. 

input 18v. 
la, SSp. 2., M. 
3a, 555. 4a, Sip. 

6a, 97p. 

L.F. CHOKES 
150mA, 7.1011, 206 
Cl 11.10; 100mA, 
1011, 200 t) 95P: 
60mA, LOH, 400 

2 

www.americanradiohistory.com

www.americanradiohistory.com


ICOwatt DISCO SYTEM 
50 WATT 50 WATT 
SPEAKER SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP. 

and POWER AMPLIFIER 

11IÌOtlp81111 

__..//G / 
II Complete 

with lid 
HEADPHONES 
MICROPHONE 

Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with 
integral 100W amplifier 
(b) PAIR OF HI -FI HEAD- 

PHONES 
(c) MATCHING DYNAMIC 
'MIKE' (attached to h'phonc) 
(d) PAIR 50 WATT SPEAKERS 

Black Rexine covered 
Cabinets Size approx. 

13 "x13 

"x8" £159.95 (a) (b) (c) & 
(d) Carr. 83.00 

DEP. £19.95 & 18 fortnightly. 
payments of £9.11 (Total £183.93). 

STEREO VERSION 
nt Ahnvn system 
sr DEPOSIT £2996 and L199.95 

18 fortnightly pyentn. 
£1111 (Total £22993) Carr. £3 50 

TIM DISCO 
CONSOLE 

Incorporating twin Garrard 8P25 
or B8R 51280 type turntables and 
8onotone or Amos Cartridges with 
diamond etylü. Separate Vol. con- 
trol. for each turntable. Also 
MONITORING FACILITIES, pl,. 
Treble and Rasa Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet with lid, tee 

£ 1 9.95 
illustration on left. 

uM VIj Or DEP. $9.00 and 
18 fortnightly mite. 
£4.61 (Total $91.98) Carr. 8160 
TD2S STEREO VERSION 
OF ABOVE 
Term,,. DEPOSIT £I.5 £ 115,00 and In p.rtnluhtl). V V 
payments £6.51 Carr. 9180 
(Total £13218) 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE E 09 95 
Garrard 8P26 or McDonald RPM) turntables. eonotone or Acos cartridges with 
diamond styli. Facilities as TDI Console but with built -in 100 watt Power Am- 
plifier, complete with lid. Or Deposit 812-96 and 18 fortnightly payment. £8.31 (Total £126.OS) 

STEREO VERSION £145 or 
DEPOSIT 820 and fortnightly pymte £8.15 

Carr. £2.60 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Rerine and Vynalr AND PUBLIC ADDRESS 

TYPE C38 40-50 WATTS Incorporating TYPE C3 /70 70 WATTS. Fitted three 
three exceptionally efficient 8" speaker units. 

12" 25 watt IIighly aconitine high flux 
Terms: Dep. £2.96 and 8 monthly t'f 1 A[' speakers with high power voice coils. 
payment. 5287 (Total $2681) Lb 7J Size approx. 54" x 14" x 11 ". Dep. $611 a 
Carr. yment. 8 mthly Pymte. 86.11 E39.95 (Total $4699) Carr. 6p 

ALL RSC PRICES INCLUDE VAT FANE 
INTEREST on Credit Purchases CRESCENDO 
REFUNDED settled in 3 months 
SUPER MINSTREL 10 W GUITAR AMP. 
Incorporating Tremolo and 18" x 8" or 10" Speaker. Output 
10 watts R.M.S. Continuous. 3 Jack Inputs for Microphone and 
Instrument. Maine Neon Controls: Volume, Tone, Tremolo 
Speed 

DEPOSIT 
ITk86-73 

Terms: DEYOBYT 8873 and 6 monthly 
payments £3.00 (Total ¿8978) Carr. tree 

FAL MAESTRO AND lßá $ MAR" £48.60 Free. 
For Lead Guitar, Mk., Gram, Radio, Tape (Not for use with Base instrumente) 
Inc. 3 Inputs and 2 vol controls plue Treble A Baas, TREMOLO with associated 
controls. Attractively finished in black with silver- finished fascia. Compact size 
Fitted carrying handle. Deposit 28.60 and 8 mthly payments 1675 (Total 854.00) 

RSC 'PHANTOM 50' Rating 50 watts. 3 inputs, 2 yet. E55.00 C.rr. 
controls. Bees, Treble, Presence IF 60 Terms: Deposit 9800 A 8 mthly. pymts. 8878 (Total 16208). 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

111 
FAL PHASE 50 Mk. 1H AMPLIFIER 50 WATT 

Solid state. 4 Separately controlled Inputs Plus master vol. control. Ind. Base and Treble Controls. Protective Circuitry agalnet serious output overloading. Output for Speaker /. 8 to 16 ohms. She 17" x 7" x 71 ". 200 -260v. A.C. malee. Output 60 watt. 
music rating. Or dwelt a8-130 & 8 monthly i48. 60 
Payments 1675. Total ¿54.00. Carr, Free /.iV V 

REGENT SOX 50 WATT AMP. 
A powerful high quality milt for lead, 
rhythm guitar, vocnhete, gram, radio, tape. 
00w Peak 0/P rating. Not for Base Guitar. 
*Two Pane heavy duty high flux Ilin..pire. * Four Jack input. and two Volume 
Controls tor instant nee of up to four pick -up. 
or "mikes ". Bass and Treble control.. 
Bend S.A.E. for leaflet. Credit Term.: 
Deposit 89.96. A 18 tortnìghtly£74.95 
payments of 8446 (Total £84.66). 

Carr. £2 50 
REGENT SOB for Bags Guitar and general 

purposes. Or Dep. 
p81016 18 fortnightly payments £478. £04.95 (Total £98.09). Carr. £260 

FAL DISCO PRE -AMPLIFIER 
IT/ sablerxipr one 

Monitoring. Mic. Jack A Tape inputs. Independent Lei 8.50 
Vol, Control. Std. 200 -250v A.C. Maine operation v U 

NEW BRANCHES AT 

BOLTON, COVENTRY 
DONCASTER, PRESTON 
and STOCKPORT 

FANE ULTRA HIGH POWER SPEAKERS & KITS 
All power ratings are 11.M.8. continuous. 2 TEARS' GUARANTEE 

High flux ceramic magnet.. ALL CARRIAGE FREE. 
'POP' 100 'POP' 60 'POP' 50 
18" IOO Watt 15" 60 Watt 12" 50 Watt 

14,000 eau.. 14.000 gauss 1 3.000 gauss ans0 8/150 ISO £13.95 L31.95 £17.95 Terms for mire Dep 
De11:85-80 and4 D.p. ¿317 and 8 £6.90 A 8 mthly 

r thly payments monthly payment.. pymte £3.18 Total 
8380 (Total 885.20) 1 88.17 (Total 220.631 83118 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 
l'AIR HUITAHLE 
ALL PURPOSES 

'POP'25 /T 12 "25W. PH50 HIGH POWER 
Dual cone.15 ohm 29'95 TWEETER £665 
Imp. (Not for with '2 to 4 mid. Non elect. filter avail- Base Guitar use) able 66p. Rating 60 Watt Imp 8 n 

D40 FULL RANGE 40 
POWER SPEAKER K TATTt+' e00 
Consisting of 12" 40 watt Bass Unit, HPX1 200w Cross -over 
and PH50 Tweeter. Rating 40w R.M.S. Imp. 8 ohms. Terms: 
Deposit £5.99 and 8 mthly payments £2.50. (Total £25.99). 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE VYNIDE AND VYNAIR FINISH 
L12/2 SO WATT Fitted pair of 12" 30 

£39.95 watt high flux speakers for conservative 
rating. Impedance 8 -15 ohms. Carr. £1.50 
Or depot 85.11 and 8 monthly parte. of £511. Total 84699 
112/260 12" 25 WATT 13,000 L12 /1010 -16 Watt Veneered 
line. 15 ohm. Terms for Pale,. cabinet 12" unit 8.15 ohm. £7. 95 
Dep 88 SS a 8 £12.95 Approx. 14" x 14° x 9 ". 
mthly gyms. 8382 Carr. 85p. Terme for Pairs. Dep. ¿2.05 A 
(Total ¿3988) Carr. 66p. 8 mthly pymte ¿8.06 (Total £18'45). 

NOW AVAILABLE I.S E. CA 127 %fl 

JINGLE MACHINES L 1 9'95 
Terme: DEPOSIT £9 and 18 fortnightly payments £4.61 Total £91.98 

GP3O AMPLIFIER 
For Guitar, Vocal or Instr. 
Group, Gram, Radio or Tape. 
4 Inputs. 2 Vol. Controls. 
Current Valves. Peak ohp rating. 
Strong Vynide covered cabinet 
with carrying handle.. Black/ 
Silver Facia. Neon Indicator. 
For 300-260v A.C. For 3 or 16 dl 

peakere. Send SAE for leaflet. Terme: Dep 
£9.68 a 8 mthly pymte 53.68 (Total $8422) 

Carr. 75p 

OPEN ALL DAY SATURDAYS (5 Day Week) 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021 -236 1279 (Closed Wed.), 
COVENTRY 17 Shelton Square, The Precinct. 

Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel, 41301 
DARLINGTON 19 Northpate (Closed Wed.). 

Tel. 08043 

REGENT '50' AMP. 
As supplied with Regent 50e or 
5013.- Terms: DEP. $5.11 and 
8 mthly pymts £6.11 (Total 
845 -99 ) 

Garr, £I £39.95 
Barclaycard l and Access 
accepted 

All items subject to availability. 
Prices correct at 14.3.75 E. & O.E. 

HI -PI CENTRES LTD. 
DONCASTER 3 Queenagat., Waterdale Centre. 
EDINBURGH (Closed Thur.). Tel. 63059 

101 Lothian Rd, (Closed Wad,). Tel, 229 9501 
GLASGOW 326 Argyle SL (Closed Tuas,). 

Tel. 248 4155 
HULL 7 Whltefriargate (Closed Thur..). Tel. 20505 
LEICESTER 32 High Street (Closed Thure.).Tel, 58420 
LEEDS 5 -7 County (Mecca) Arcade, Brig gate 

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

Tel. 723 1829 

LIQUID WHEEL from 

PROJECTORS £2475 
COMPLETE£99a95 

PULSAR 
'SOUND TO LITE' SYSTEM 
AT A WORTHWHILE SAVING ON INDI- 
VIDUAL UNITS purchased separately. 
Terms: Deposit £1148 and 18 fortnightly 
Payments 8674. 
(Total Credit Price 8114.80). Super SL Unit. 
1000 watt per channel. Manual override buttons. 
2 epotbauks with 8 bulb. (3 cep. colours) 6 yd 
and 10 yd leads, fitted plugs. Unite sold cep. 

MAIL ORDERS S EXPORT ENQUIRIES TO:- 
AUDIO HOUSE. HENCONNER LANE. LEEDS, 1$. 
Te : Pudssy (09786) 77551. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS O.W.O. or O.O.D. No under Q. 
POSTAGE 409 PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. 

S.A.E. PLEASE WITH ENQUIRIES. 
MANCHESTER 60A Oldham Street (Closed Wed.). 
MIDDLESBROUGH Tel. 236 3778 

108 Newport Road (Closed Wed.). Tel. 47095 
NEWCASTLE UPON TYNE 24 Newgate Shopping 

Centre (Closed Wed.). Tel. 21469 
NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 48068 

41 FrfarOete Welk, St. Georges Shoppg Prec. Tel. 51970 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bldg.) 
STOCKPORT (Closed Thurs.). Tei.20711 

8 Little Underbank (Closed Thurs.). Tel. 480.0777 
SUNDERLAND 6 Market Sq. (Closed Wed). Tel. 70575 

i 
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If you're 

interested 

in electronics 

You'll like the 

NEW LITESOLD 

SUPER IRONS 

We've been supplying the electronics 
industry with soldering irons for 
many years and we have now put all 
our experience into an iron for the 
electronics enthusiast. 

The new LITESOLD SUPER IRONS 
have all the features you have been 
looking for; a neon indicator which 
glows only when the supply is 

connected correctly and the iron is 

safely earthed, an unbreakable nylon 
handle, a burn -proof mains lead, 
a special oxydised binding, a long 
life element. A range of bit shapes 
to suit every job and a special 
bench stand are also available. 

There are three SUPER IRONS 
the S90 
12 watts for miniature jobs 
at £4.77 
the S142 
20 watts for medium jobs 
at £4.85 
the S187 
24 watts for heavy jobs 
at £4.89 
and the special spring stand at £2.24. 

If you want an economy iron, 
the Litesold Standard is the one 
for you. 
Model 90 12 watts at £2.97 
Model 142 20 watts at - £3.02 
Model 187 24 watts at £3.15 

Get your LITESOLD SUPER IRON 
direct from 

Light Soldering Developments Limited 
97.99 Gloucester Road Croydon Surrey 
Telephone 01 -689 0574 

All prices include postage, packing and VAT 
but not the diamond ring. 

LECTRÖVÄLU-- 
The best of all! 

CATALOGUE 7 ISSUE 3 
with 25p refund voucher 

Up -dated Price & Product Information 
112 pages plus cover As comprehensive and up-to- the -minute as possible. 
Thousands of items from vast ranges of semi- conductors including I.Cs 
to components, tools, accessories, technical information and diagrams are 
included as well as a refund voucher worth 25p for spending on orders list 
value £5 or more SEND NOW FOR YOUR COPY BY RETURN 30 post 
It's an Investment in practical money -saving and reliability! P paid 

PRICES as shown in our latest catalogue (No. 7, issue 
3) having been maintained until March 31st are now 
reviewed only at 3- monthly intervals as from April 1st. 
This is instead of making day -to -day price changes. 
DISCOUNTS apply on all items except the few where 
prices are shown NETT. 5% on orders from £5 to £14.99; 
10% on orders list value £15 or more. 
FREE POST AND PACKING in U.K. for pre -paid mail 
orders over £2 (except Baxandall cabinets). If under there 
is an additional handling charge of 10p. 

QUALITY GUARANTEE. All goods are sold on the 
understanding that they conform to maker's specification. 
No rejects, seconds or sub -standard merchandise. 

ELECTRO ALOE LTD 

All communications to Section 215, 28, ST. JUDES RD, ENGLEFIELD 
GREEN, EGHAM, SURREY TW20 OHB. Telephone £gham 3603; Telex 
264475. Shop hours: 9 -5.30. daily, 9 -1 pm Sets. 

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester 
M191 NA. Telephone (061) 432 4945. Shop hours: Daily 9-5.30 pm; 9-1 pm Sate. 

ALLARD ELECTRONICS 
New Branded Components -Full Specification-Guaranteed 

Transistors 
Price ea. 

AC125/6/7/8 
0-13 

AD140/148 
0.48 

ADI61/162 
085 

AF114/5/6/7 
013 

AF118 035 
BC107/8/9 0.09 
BC147/8/9 0.07 
BC157/159 

018 
BC158 0.11 
BC182/3/4 0.10 
BC212/3/4 0.11 
BCY70/1/2 

BD131/132012 
0.85 

BF194/6/8 0.10 
BFY50/1/2 

0.15 
MJE370 0-62 
MJE371 0-73 
2142218 0-19 
2N2906 018 
2N2926 all 0-09 
2N3063 0.15 
2N3054 0.42 
2N3055 0-44 
2N3702/3/4 

0-10 
2N3705/6 0-10 
2N3707/8/9 

0-08 
2N3819 0-24 
TIP29a 0.45 
TIP30a 0-54 
TIP33a 0.81 
TIP32a 0.74 
T1P41a 0-68 
TIP42a 0.74 

I.C's Price ea. 
7090 (DIL or TO) 

0.27 
723C (DIL or TO) 

0.50 
741C TO 0.38 
741C DIL 0 28 
749C TO 344 
7480 DIL 0.26 
LM309K 2.00 
TBA800 0-95 
ZN414 1-05 

S.C.R's 
CRS1/05 0.80 
CRS1/10 0 58 
CR81/20 0-60 
CRS1/40 0-45 
CRS3/40 055 
ZENERS 
BZY88 all voltages 

0-09 
BZX61 series 1-3w 

0.17 

SPECIAL OFFER 
This month only 

NE555 
Price each 049 

POTENTIOMETERS- CARBON TRACK 
Lin. or Log. 5" Bush -Spindle 2" F.M.F. 
5K to 2 Meg Single 0.16 ea. 
5K to 2 Meg Single with D/P sw. 0.32 ea. 
5K to 2 Meg Dual 0.42 ea. 
10K to 2 Meg Dual with D/P sw. 

Log. only 0.82 ea. 

ALI-BOSES 
24 x 5; x 15" 0.44 4x4x15" 0-44 
4 x 22 x 1f" 0.44 4x2}x2" 0-44 
3 x 2 x 1" 038 
6 x 4 x 2" 060 7x5x29" 0-70 

VEROBOARD 
1 Matrix Price ea. 
25 x 3t" 0.30 
25 x 5" 0.34 
3f x 35" 0.32 
3; x 5" 0 38 
2V' 2 17" 0-95 
39 x 17" 1.25 
Pina 26 per pack 

0.15 

T.T.L'a Price es. 
7400/1/9/3 0.14 
7404/5 0-18 
7406/7 0.38 
7408 0-15 
7409 0-1 
7416 /7 0.34 
7423/6/7 0-37 
7428 0-38 
7432/3 0-36 
7438 0-27 
7441/2AN 0.75 
7470/72 0.27 
7473/74 0.32 
7476 0.47 
7480 0-44 
7482 0.75 
7483 0.88 

7486 087 
7490 0-47 
7491AN 0-80 
74119 1.68 
74141 0-90 

T.T.L's Price ea. 
74154 1.66 
74191/2/3 1-28 
74196/7 1.20 

I.C. SOCKETS 

8 pin 0.14 
14 pin 0.15 
16 pin 0.17 

Quia 
14 pin 0.18 
16 pin 0.18 

DIODES 
114914/ 
1144148 0-05 
1144001/8 0.08 

SPEAKERS 
7" x 4" FANE 
3 -8.15 ohm 

0.95 each 

Send for FREE CATALOGUE. 
Listing over 2,000 items. 

S.A.E. please. Quantity Discounts 

BRIDGE RECTIFIERS 
p.i.v. lA 2A 4A 6A 

50v 0.20 0-30 0.46 0.55 
100v 0.20 0.38 0.48 0.58 
200v 0.25 0-40 .0.64 0.68 
400v - 0.43 0.60 0.75 
600v 025 0.45 0.70 0.87 

DEPT. W.S, 299/301 BALLARDS -LANE, 

LONDON N12 8NP 

MALL ORDER ONLY. Cash with order. 

Orders under £8 plus 15p. P. &P. Add VAT to total 
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Europe's Largest Hi -Fi Retailers 

give you:- 
GREAT CHOICE 
BIG VALUE 
BIG NAMES 
29 STORES 
to give you 
BIG SERVICE 

TMK 200 MULTIMETER KIT 
Build yourself a 
quality 20000 op, 
multimeter and 
says money. 
Complete it with 
meter scale, 
movement and 
rotary range 
selector ready 

Quoted in 
cabinet. All parts, 
batteries, test prods and 
instructions. Ranges:0 /0.6/6/30/ 
120/600/1200V D.C.0/6/30/120 
600 /1200V A.C. Current: O /0.6/6/ 
60 /600mA, Resistance: 0/10/ 
100K/1/10 Meg ohms. Decibels: 
-20 to +63db. Size: 90 x 150 x 
35mm 

OUR PRICE £7.95 P &P 300. 

U435 MULTIMETER 
20,000050.ganpes: 
75mV/2.5/10/25/ 
100/250 /500 /1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50eA /1/5/ 
25/100mA/0,5/2.5A 
DC. 5/25/100mA/ 
0.5/2 5A AC. Resist - 

e:0.3/3/30/3006 
ohms. Size: 205 x 110 x 84mm. Sup- 
plied complete with leads, crocodile 
clips and steal carrying case. 

OUR PRICE £8.75 P&P 30p 

U4323 MULTIMETER 
dimW 

h with audio /IF 
IL. 

Suitable 
receiver foxing. receiver 

t.5/ä. Ranp 
500/1000V 

DC. 200 /105 
2.5/10/15/250/500/1000V 

Resistance: 
AC 

0,5/5/ 0C. 
510, x x 1,000 x 1noale (6012, 

Battery 
Skp SOkSZ centre scale) 

upplied 
in 

Sire: 160 z 97 
p0mm. Supest a carrying case tom. pate with ten leads. 
OUR PRICE £8.00 P &P30p 

MODEL C7080EN 
Giant 6" mirror 

le. 20,000opt. 
O/Ó.25/1/2.5/10 / 
50/250/1000/ 
5000V DC. 
0/2.5/10/50/2501 
1000/5000V AC. 
0/50uA/1/10/ 
100 /500mA/10A 
DC. 0/2k/200k/ 
20 Meg. -20 to +50d13. 

OUR PRICE (19.95 P &P 35p 

MODEL 500 
30,000 opv with 
overload protect - 
hon. Mirror scale. 
0/0.6/2.5/10/25 / 
100/250/500/ 
1000V DC. 
012.5110/25/100 / 
250/500/1000V 
AC. 0/50u415/50/ 
500mA. 12A DC. 
0/60k/6 meg/60 megohms. 
OUR PRICE £13.95 Corr. paid 

MODEL AS.1000 VOM 
100,000 opv. 
Mirror scale. 

s Built -in meter 
protection. 0/3/ 
12/60/120/300/ 
600 /1200V DC. 
0/6/30/120/300/ 
600/ AC. 0 /100A/ 
6/60 /300m A/ 
12 Amp. 0 /2K/ 
200K/2M/200 Meg 
Ohm. -20 to 17 de. 
OUR PRICE £17.50 P&P 30p. 

KAMODEN HM720B FET VOM 
Input impedencc 10 
Megohms. Ranges:- 
0/.25/1/2.5/10/50 / 
1000V DC. 0/2.5/10 

0/25uA/2.55//25 250 
mA DC. 
0/5k/50k/500k/5 M 
500 Megohms 
OUR PRICE 
£22,501' & P40p 

KAMODEN 72.200 Multitester 
Hh .1 13 

op 
Overload protected, . 
Mirror scale. 

0/.06 /,3 
1200V DC.0/ 
1200/ DC /113 

0/60A/ 00 
V AC. 0/2uÁ/ 

D/ 
0/12 A 03ÁA -20 to 
2 00 
2 Meg/200 Megohms. 
OUR PRICE f22.50 P&P 30p 

MODEL AF.105 VOM 
50.000 opv. Mirror 
scale. Motor 
protection. 
0/3/3/12/80/120 / 
300/600/1200V DC. 
0/6,'30/120/. 
300/600/1200y DC. 
0/300A/6/ 
60 :300 mA/ 
12 Amp. 0 /10K/ 

1 m /10m/100 
Meg Ohms, -20to +17 dB. 
OUR PRICE £12.50 P&P 30p. 

LB4 TRANSISTOR TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 

n two 1.5V 
batteries. Complete 

'th instructions etc. 
OUR PRICE 
E4.50 P &p 20p 

AUDIOTRONIC Model ATM1 
Top value 1,000 
opv pocket multi - 

eter. Range 
0/10/50/250/1 000 

Doe AC ra t0im-A/ 
100mA. Resistance: 
0/150k ohms. 
Decibels: -10 to 
+22dB. Size 90 x 
60 x 28mm. 
Complete with 
test leads. 

OUR PRICE £3.25 P&P 15p 

MODEL C7208FM 
30,000 opy DC. 
152030 opv AC. 
6/3'15/60/300/600/ 
1200V. DC.6/30/ 
120/600/1200 V. AC. 
DC Resistance in 1, 
x10, x100, x1000 
(5051 centre scale) 
DC Current 30uA/ 
3/30/600mA. -20 to +8308. 
OUR PRICE £8.95 P&P30p 

AUDIOTRONIC MODEL ATM5 
Jewel movement, 
attractively moulded 
case with ndt 'm 

rams adjustment 

%/7;10N/z,150, 
300/600VDCB 

/30/ 

(5000 opv). 0 -300 
A/0 -300mA DC. 

Resistance: o 10 & 
0100. -10 to +16dß. 
Supplied with battery 
ten leads and data 
booklet Size: 121 x 73 x 29mm. 
OUR PRICE £4.50 P &P20 

U4324 MU LTIMETER 
High sensitivity, over- 
load tested. 
20, 
0,6[/1.2/ /12/30/ - 

60/120/600/1200V 
DC.3/6/15/60/150/ 
-300/600/900V AC. 
Current: 0.06/0.6/ 
6 /60 /600rrA /3A DC. 
0.3/3/30/300mA/ 
3A AC- Resistance: 
25/500 ohms /0.5/5/50/500k ohms /5 
Mohms. Decibels: -10 to +12dB. Size 
167 x 98 x 63mm. Supplied comp- 
lete with test leads, spare diode and 
instructions. , 

OUR PRICE £9.85 P &P 30p 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
se. 667opy. 

0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
900V DC & 75seV, 
0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
500V AC. 0/3000A/ 
1.5/6/15/150/60 / 
600mA/1 /1.5/6A. 
DC. 0/1.5/6/15/ 
6O /150 /600reA/ 
1.5/6A AC. 0/200/3k/30k ohms DC 
accuracy 1 %. AC 1.5 %. Knife edge 
pointer, mirror scale. Complete with 
sturdy metal carrying case, leads and 
Instructions. 
OUR PRICE £10.75 P &PSOp. 

MODEL C72D2EN 
20,000 o.p:v. DC. 
10.000 o.n.o. AC 
Mirror Scale. 
5/25/50/250/500 / 
1000/3500V. DC. 
10 /50/100 /500/1000 
V. AC, DC Resistance 
x10, 01000 (3053 
centre seats) DC 
Current 500A/ 
2.5mA/250mA. -20 
to +68 dB. 

OUR PRICEf6.95 P &P30p 

IfK LAJKYS 
about test equipment 

U9t Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and currant without 
breaking circuit. Ranges: 
300 /600V AC. Current: 
10/25/100/250/500A. 
Accuracy 4 %Size 283x 
94 x 36mm. Complete 

Or carrying cam, leads 
and fuss. 
OUR PRICE £14.00 P &P 300. 

HIOKI 750X VOLT -OHM- 
MILLIAMETER 
43 ranges: 0- 0.3/0,6/ 
1.5/3/6/12/30/60 /150/ I- 
300 /600 /1,200V DC. 
0- 3/6/15/30/60/120 / 
.300/600/1,200V AC. 
C t. 0- 30/60uA/ 
1.5/3/15/30/150/300 
m-/8/12Á, /30Mohm: 
0- 
Decibels: 

/3130ío +17. 
/1: 3 to +1300, Outpput - 

S. Misr: 
Y t 

opv 
D t,00 

opv 
inch 

54000 opv Dnt, 
protection. 

opv Aiz 4 inch 
meter. Built in protection. Sexe: 57 x- 
102 x 153mm. 
OUR PRICE £11.95 P &P 40p 

d 

KAMODEN 360 MULTIMETER 

AC t00kkeehm/ 
5" mirror scale, 
overload protect- 
ed, Ranges 45/ 
2.5/10/50/250/ 
1000/ DC, 5/10/ 

/1000V 
Current: Current: 

0.01 teA /O 5/5/50/ 
500mÁ /1dÁ, 
Resistance: 0.1/ 
1/10/100 ohms/ 
1/10/100k ohms/ 
1011000/100 M ohms. 
Decibels -20 to 
+6208- Battery operated. Size: 100 x 140x 80mm. Supplied complete with, 
toss leads etc. 

OUR PRICE f17,50 P & P 40 

KAMODEN TT35 
TRANSISTOR TESTER 
High quality 
instrument to 
test reverse leak 
current and DC 
current. Ampli- 
fication factor of 
NPN, PNP, diodes, 
transistors, SCR's 
eta 4" square 
clear sale meter. 
Operates from 
internal batteries. 
Complete with 
instructions, leads 
carrying handle. 
OUR PRICE £17.50 P&P40p 
U4341 Multimeter & 
Transistor Tester 
27 moons, 16,7OOepy 
Overload Protected. 
Ranges: 0.3/1.5/6/ 
30/60/150/300/900 / 
DC, 1.5/7.5/30/150/ 
300/7 0V AC, 
Current: 406/0 .5 / 
0/60/606mÁ DC, 433o0e,AAC, 
Resistance: 0,08/ 
0.6/2/6/20/60/200k ohms/2 Mohan. 
Battery operated, Supplied complete 
with probes, leads and steel carrying 
case. Size: 115 x 215 x 90mm- 
OUR PRICE £11.00 POP 30p 

Model HT100B4MULTIMETER 
Overload protected, 
shock oof 
9.5uA Meter with 
mirror male. Sensitivity _, 
100kV, Polarity change 

itch. Ranges: 0.5/2.5/ 
1450/260/500/1,000 II 

Volts DC, 2.5/10/50/ 
250/1,000 Volts AC, 
DC resinence' 0 -20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250uA/2. 5/25/250 
etA/10A, AC current:- 0 -10A. -20 
to +62dB. Operates from 2 x 1.5V 
batteries. Size: 180 x 134 x 79mm. 
OUR PRICE£19.50 P &P 40p 

S100TR MULTIMETER 
TRANSISTOR TESTER 

Overload 
100,000ops. Mirror 

protection. 0/0.12/ 
06/3/12/30/120 / 
600V OC. 0/6/30/ 
120/600V AC, 
0/12/600uÁ/12/ 
300MA/6/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50013, 
0.01-0.2 MFD 
Transistor tester measures Alpha, Beta 
and ICO. Complete with instructions, batter's and leads. 
OUR PRICE £19.95 P &P 25p 

370WTR MULTIMETER 
Features AC current 
ranges. 20,000gpé. 

.0/0.5/2,5/10/50 / 
250/500/1000V DC. 
0/2,5/10/50/2501 
500/1000V AC. 
0/5OsA/1/10/100 

0 /100mA /1 //119A 
AC- 0/5k/50k/500k/ 
5 Meg/50 Meg. 
Decibels: -20 to +62dB- 
OUR PRICE £19.95 P &P30p 

SWR METER Model SWR3 
Handy SWR meter for 
transmitter antenna align- 
ment, with built -in field 

5 %e 
th meter. Accuracy 

Impedance 52' Indic. 
ator 100siA DC. Full 
sale 5 section collapsible 
antenna. Size 145 x 50 x 
60mm. 
OUR PRICE £4.25 P&P 30p 

HIOKI 730X 
30.000 opv. Over- 
load protection. 
6/30/60/300/600 / 
1200V DC.12/80/ 
120/600/1200VAC 
60 /0A/ 
30mA /300mA. 
2K/200K/ - 

2 Meg Ohm, 
-10 to 83d8. 
OUR PRICE £7.50 
Pb? 30p. 

TMK MODEL TW5OK 
46 ranges, mirror 
sale. 50kN DC 
50k/V AC. 
OC Volts: 0.125/ 
0.25/1.25 /2.5/5/10/ 
25/50/125/250/ 
500/1000. AC Volts 
1.5/3/5/10/25/50 / 
125/250/500/ 
1000. DC current 
25/50uA/2.5/5/25/ 
50/250/500enA/5/ 
10A. Resistance: 
10k/100k/1 Meg/ 
10 Meg ohms. -20 to +81.508. 
OUR PRICE £12.50 P &P 20p 

U4317 MULTIMETER 
High sensitivity 
instrument for field 
and laboratory work, 
Knife edge pointer, "' 
136mm. mirror sale, ¿__ __. 
Overload protection= 

(11.r/11110/25g0/100/250/500/1000 
OOtc 

V DC, 45/2. 5 /Curren50/100/250/ 
500/1000/ AC, Current: 50uÁ /46/ 
1/5/10/50/2502Á /1/5A DC, 0.25/ 
45/1/5110/50/2500A /115Á AC- Res- 
stance: 0.5/10/100/200 ehms/1/3/ 
30/300k ohms. 

Size: 
-5ío +10dß 

Battery operated. d- Size: 210 x 115 e 
90mm- Supplied in carrying ease cam- 
plate with leads. 

OUR PRICE £17.00 ,.P&P 40p 

CI5 PULSE OSCILLOSCOPE 
For display of pulsed 
and periodic wave. 
forrms in electronic 
circuits. VERT. AMP. 
Bandwidth: 10MHz. 
Sensitivity at 100kHz 
VRMS /mm: 0.1 -25; 
HOR. AMP- Band- 
width: 500kHz- 
Sensitivity ay 100kHz 
VRMS /mm: 0.3 -25 
Preset triggered weep 
1- 3000usec. Free conning 20 -200 
kHz in nine ranges. Calibrator 

P 
ips. 

220 x 360 x 430mm. 115-230V AC. 
OUR PRICE £44.00 Carr. paid 

ALL PRICES 
EXCLUDE VAT 

Also see following pages 
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SINCLAIR DM2 DIGITAL 
MULTIMETER 

Will measureAC and DC volts, AC 
and DC current, and resistance in a 
total of 20 ranges. The large light 
emitting diode display will read up 
to 1999 and automatically indicate 
polarity. Indication of positive and 
negative overload is also provided. 
The instrument is fitted with a 
combined carrying handle and 
bench stand and sockets are 
provided for the connection of an 
external power supply. 
RANGES: 
DC VOLTS: 1v, 10,100v. l 000v. 
AC VOLTS0v,lov:100v,100ov. 
DC CURRENT: 1mA,10mA, 
100mA, 1000mA. 
AC CURRENT: lnsA,lOrnA, 
100mA,1000mA. 
RESISTANCE: 1 k,10k,100k,1000k. 
OUR PRICE £59.95 P & P Sop 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separate V1 and Y2 
amplifiers. Rectang- 
ular 5" x 4" CRT. 
Calibrated triggered 
sweep from 0.2usec. 
to 100 milli- sec /em. 
Free running time 
base, 50Hz -1MHz. 
Built -in time base 
Calibrator and amplitude Calibrator. 
Supplied complete with all accessories 
and instruction manual. 
OUR PRICE £87.00 Carr. paid 

MODEL TE20 RF SIGNAL 
GENERATOR 
Six bands. 120kHz- 
260MHz. Dual output 
RF terminals. Separate 
variable audio output. 
Accuracy .t 2 %. Audio 
output to 8V. Power requirements: 
105 -125V, 220 -240V AC. Size:193 

265 x 150mm. Complete with test 
leads etc. 
OUR PRICE £18.95 P &P50p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 20cps 
to 20okHz 
on 4 badds. 
Square 20 
cps to 30 
kHz. Output 

pedence 
5000 Ohms. 

.200/250V 
AC operation. Supplied brand new 
guaranteed, with instruction manual 
and leads. 

OUR PRICE £24.95 P &P50p 

SDH8V MONO/STEREO _ 

HEADPHONES 
Volume control for 
each channel. 4/16 ohms 
impedente. Frequency 

Cresponse 
20Hz- 18kHz. 

omplet with Loft. 
coiled lead and jack plug. 
OUR PRICE £4.97 

POCKET CALCULATOR 
'TECO TE8053' / 
8 digit. 4 function 
List price £10.50. 
OUR PRICE 
£8.95 

P&P 30p 

AUDIOTRONIC HEADPHONES 
LSH21) Individual 
volume controls. 

Mono /stereo switch. 
40 -19,00 Hz. 8 ohms. 
OUR PRICE £4.50 

P & P 50p 

MODELTEIS 
GRID DIP METER 
Transistorised. Oper- 
ates as Grid Dip, 
Oscillator, Absorb - 
tion Wave Meter and 
Oscillating Detector. 
Frequency ranngge 
44OkHcz- 2BOMHz 

coils. 500uÁ 
meter. 9V battery 
p19p0 on- Size: 
160x 80o 40mw. 
OUR PRICE £17.50 P &P 30p 

TRANSISTORISED L.C.R. A.C. 
BR /8 MEASURING BRIDGE 

A new portable 
bridge offering 

¡ant range and 
accuracy at low 

oat. Resistance: 
6 

r 
anges: 0.1 

ohm -11.1 megohm f 1% Induct- 
rice: 6 ranges: 1 m rohenry -111 

henries t 2% Capacity: 6 ranges: 
10pí -1110 mfd ± 2% Turns Ratio: 
6 ranges: 1:1/1000- 1:11100 t 1% 
Bridge Voltage at 1,000cps. Opera- 
ted from 9 -volt battery. 100 micro- 
amp meter indication. Size 7f" x 
5° x 2 °OUR 

PRICE £27.50P &p aop 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges 400kHz 
to 30 Mils. An 
inexpensive 
instrument for 
the handy -man. 
Operates on 9V 
battery. Wide 
easy to read 
scale. 800kHz 
modulation. 
Size: 149 x 149 x 92mm. Complete 

- with instructions and leads. 

OUR PRICE £8.97 P&P 30p 

MODEL (4311 Sub -standard 
Multi -range Volt- Ammeter 
Sensitivity 330 
Ohms /Volt AC 
and DC. c 
Accuracy 0.5% 
DC. 1% AC.. 
Scale length: . - 

165mm. 
0/300/5015/ 
1.5/3J/7.5/15! 

150!300/ 
7.5A DC.0 /3/ 'v 
7.511 D3. /75/ 
150130 /750/ 
15 AC. 
0 /Z5Á AC. 30//0 V/C. mV/ 
30/75/150/300/750V 300/751V/ 

AC. 
/tomatic out6evina. 

Supp- 
lied 
AC. Autplete cut 

test 
lads, ual 

and complete with test leads, manual 
and test certificates 
OUR PRICE £52.00 P &P50p 

LSH30 Individual 
tone and volume 
controls. Mono/ 
stereo switch. 
30- 20,000 Hz. 8 ohms. 
OUR PRICE £7.00 

LSH4O rwo -way 
sp ystem. g, Individual volume 

controls. 20- 20.000 Hz. 
8 ohms. 

OUR PRICE £8.50 
P &P 30p 

NEARLY 25% OFF GARRARD 
8658 MODULE 
This complete 
unit comes fitted 
in white plinth 
with 

ringed 
Shure' 
M756SM 
magnetic 
carte dge. This 2- 
speed belt drive deck comes with 
many features. Bias control, low - 
resonance arm. Todays value 
£50.00. 
OUR PRICE £35.95 P &p£1 

RANK AUDIO 
RA 2101 STEREO AMPLIFIER 
71 7/ watts rms. Inputs for 
magnetic phono, tuner, tape and 
aux. Separate base, treble, 
balance and volume controls. 
Headphone socket. Teak case. 
Unrepeatable offer. 
OUR PRICE f17.50 P &P 5op 

BATTERY /LEVEL PANEL 
INDICATOR 
250 uA 18mm 

18mm Panel 
mounting. 
OUR 
PRICE 
75p 
P &P 15p Discounts for quantity 

SUP ALLOW PRICES 

AUDIOTRONIC DIGITAL 
CLOCK RADIOS 

ADC22 
24 -hour 
clock radio, 
covering MW/FM wave- 
bands. 180- minute sleep timer. 
timer. Choice of Grey or White 
cabinet. 
NOW ONLY £13.95 P &P£1 

NEW GOLDRING G102 KIT 

TE -20D RF SIGNAL 
GENERATOR 
Accurate wide range 
signal generator 
covering 120 kHz -500 
MHz on 6 bande. 
Directly calibrated. 
Variable R.F. 
attenuate audio output. XteI socket 
for calibration. 220/240V a.c. 
Brand new with instructions 
Size 140mm x 215mm x 170mm. 
OUR PRICE £19.95 P &P 50P. 

Belt -drive 2 -speed turntable in kit 
form complete with pick up arm 
and head shell. 
OUR PRICE £16.95 P &P 75p 

ARF 300 AF/RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine - 
wave 18Hz to 220 
kHz. AF square 
wave 18Hz to 100k 
Hz. Output Square/ 
Sine wave 10V. 
P-P RF 100kHz to 
200MHz. Output 
1V maximum. 
220/240V AC operation. Complete 
with instructions and leads. 
OUR PRICE £37.50 P &P 50p 
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VU METER TYPE 3 
Size:33mm 20mm 
£1 .25 P &P 15p 

T.T.C. SPRITE 
STEREO 
HEADPHONES4 
Feather weight ¡, - 
(5oz) Dynamic 
tereo headphones 

providing high quality 
reproduction ata budget price. 
Soft removable ear pads and 
adjustable headband. Speaker 
size:28mm. Impedance: 8 ohms. 
Frequency response: 30- 13000. Hz. 
OUR PRICE £1.95 P &P 30P 

ADC33 
Deluxe 
24 hour 

clock radio covering MW/FM 
wavebands. 180 -minute sleep 
timer. Buzzer alarm. Tone control. 
NOW ONLY £15.95. Pa.PE 

SPECIAL OFFER! CONVERT YOUR 
STEREO SYSTEM TO 40 SOUND' 

This clever unit enables you to add 
4D sound to your existing system. 

'Complete with simple connection 
details. Use this converter 
(together with 2 extra speakers) to 
achieve the fantastic 4D quadro- 
pho so d. The ffe t fbe' g 
immersed within the music 
becomes a thrilling new 
experience (2 year guarantee). 
OUR PRICE £3.95 P &P 50p 

FM TUNER CHASSIS 
6 transistor 
high quality 
tuner. Size 
only 153 x 
101 x 63mm 
3 IF stages. 
Double tuned 
discriminator. 
Ample output to feed most amplifiers. 
Operates on 9V battery. Covers 88- 
108MHz. Ready built, ready for use. 
Fantastic value for money. 
OUR PRICE f8.95 P&P 20p 
St M Itiplex Adaptor £5.95 extra 

WALKIE TALKIES T 

SKYFON NV7 
Super low cost 
transmitter/ \ D receivers. t00MW 
with call buzzer and vl 
on/off volume 
control. 7 transistors. 
Telescopic rod S°yrd¿y 
ntenna. 

OURPRICEf31.50 
per PAIR P. &P 50p. 
NOT LICENSABLE \O 
IN THE U.K. 

SINCLAIR CALCULATORS 
L OWEST PRICES EVER! 

SINCLAIR CAMBRIDGE 
8 digit, Constant. DC only. List 
Price £12.95 
OUR PRICE £11.00 
SINCLAIR CAMBRIDGE 
MEMORY 8 digit, Automatic 
Constant, Memory. DC only. 
List Price £17.95 
OUR PRICE £15.25 
SINCLAIR SCIENTIFIC 
Logs Trig, Arithmetic, Scientific 

ration, DC only. List Price £19.95 
OUR PRICE £16.95 
SINCLAIR EXECUTIVE 
MEMORY 8digit, Constant, 
Memory, DC only. List Price £34.95 
OUR PRICE £27.30 
SINCLAIR NEW OXFORD 
RANGE 
OXFORD 100 4function.!( DC.) 
Mains adaptor optional extra. 
List Price £12.95 
OUR PRICE £11.00 
OXFORD 200 4 function plus 
Memory and Percentage (DC). 
Mainsadeptorcptional extra. 
List Price £5 9.95 
OUR PRICE £16.95 
OXFORD 300 Scientific 
(Available late March.) (DC). 
Mains adaptor optional extra. 
List Price £39.95 
OUR PRICE £33.95 
OXFORD MAINS ADAPTOR 
OUR PRICE £2.95 
optional extra 

ELECTRONIC CALCULATORS 

We carry a tremendous range of 
both pocket and desk calcula- 
tors teem as little as £8.90 
Owing to the demand it is not 
possible to include them in this 
advertisement, so send for our 
latest price list or call into any 
branch. 

MINIATURE ORGAN 
MUSIC MASTER AM100 . 

Spanning 
nearly two 

octaves, 
including 

semi- 
tones. 

This instrument 
will give hours of enjoyment 
to all the family. Beautifully 

finished. The Keyboard range can 
be adjusted to be in tune with any 

instrument. Operates from 
internal 9V battery. Fitted with 

on /off switch, vibrato switch, 
earphone socket and external 

9V D.C. socket. 

OUR PRICE £7.95 P &P 50p. 

BINATONE DIGITAL CLOCK 
Attractive 
ivory case. 
Large clear 

bers for 
hours, minute 
and seconds. 
A.C. 240V operation. 
Size approx. 65 x 3 x 35 inches. 

OUR PRICE £4.50 P &P 50p. 

SINCLAIR Project 80 Modules 
Z40 Power Amp. £5.95 Pa P 15 
260 Power Amp. £7.45 P & P 15p 
Stereo 80 Pre -Amp. £13.95 P & P 15p 
Active Filter Unit £7.45 P & P 15e 
FM Tuner £13.95 P &P 15p 
Stereo Decoder £8.95 P & P 15p 
PZ5 Power Supply £5.95 P & P 30p 
PZ6 PowerSupply E8.95 P & P 30p 
PZe Power Supply £8.45 P & P 30p 
Transformer for P28 £4.09 P 8 P 50p 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
C60 £1.57 £3.00 £7.08 
C90 £2.24 £4.25 £10.00 
C120 £2.73 £5.17 £12.24 

P &P 3p each. 10 and over Post Free 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
transistor 
amplifier oper- 
ates from mag- 
netic, ceramic 
or tuner 
inputs with 
twin stereo headphone tfputs and 

channel. 
volume centrals 

nel. O t sfrombattery. 9V 
ach 

INPUTS: SmVaand 100mV. 
OUTPUT: 50mV per channel. 

OUR PRICE £8.50 P &P30p 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
STOCKISTS AT 
Oxford Street, 42 & 

257Tottenhem Court Road, 
34 Lisle Striae , 152. Fleet Street, 
311 Edgware Road, CROYDON 
BIRMINGHAM KINGSTON 
LEICESTER NORTHAMPTON 

!SOUTHEND TUNBRIDGE WELLS 
' WOLVERHAMPTON branches. or 

by Mail Order. 

All kits are complete with compre- 
hensive easy to follow instructions and 
covered by full guarantee. 
Port and Packing 15p per kit. 

A F20 Mono amplifier £551 
AF25 Mixer £3.29 
AF30 Mono pre- amplifier £3.20 
ÁF35 Emitter amplifier £2.42 
A F80 0.5W mic. amplifier £4.06 
AF305 Intercom......... £7.87 
AF310 2 Mono Amplifier ,.£7,55 
íM160 Multi- vibrator £2.18 
M1302 Transistor tester E33 M19.37 
M192 

VU Meter £55. 
Stereo balance meter £5.93 

LF380 Quadraphonic device £ 842 
A7á Automatic light control -£3.75 
AT30 Photo cell switch unit., £ 6.68 
AT50 400W triac light 

dimmer/speed control £5.18 
AT56 2,200W trios light 

dimmer /speed control £6.75 AT60 1 channel light control £10.82 
AT65 3 channel light control £16.52 
GU330 Tremolo unit 

H F310 r 

£0i0 
HF61 Diode detector £3.87 
HF65 FM transmitter 

HF325 Delude FM tuner £26£16.32 

£3.21 
H F75 FM receiver £3.66 

.33 
HF330 Decoder (HF31O/3251 £10.55 
GP310 Stereo pre -amplifier 

for use with 2 x AF310 £22.98 
GP312 Circuit board £10.02 
GP304 Circuit board £5.33 
HF380 Iw /vhf aerial amplifier £6.02 
HF395 broadband aerial amp. £2.10 
NT10 Stabilised power supply 

100mA, 9V £6.27 
NT300 Stabilised p. supply £13.16 
NT310 Power Supply 240 V AC 
or 2 x 18VD. C.at 2 amps £5.04 
NT305 Voltage converter £5.00 
NT315 Power supply 240V AC 

to4,5/15V DC. 500mA £12.06 
Amateur Electronics by Josty -Kit, 
the professional book for the amateur 
-covers the subject from basic priff 
cipals to advanced electronic techniq- 
ues. Complete with circuit board for 
AE1 to AE10 listed below. 
OUR PRICE £3.30 (No VATI 

P &P 25p plus VAT. 

AE1 100mW output stage £ 1.55 
AE2 Pre- amplifier £1.32 
AE3 Diode receiver - E 2.05 
AE4 Fleuher £1,06 
AE5 Astable multi -vibrator £1.14 
AE6 Monostable multi.vibrator £131 
AE7 RC generator £1.08 
AE8 Bass filter £1.05 
.'AE9 Treble filter f 1.05 
AE10 CCIR filter........ £1.05 

Also see previous page 

ALL PRICES 
EXCLUDE VAT 
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PANEL METERS 
SEW PANEL METERS ARE STOCKED AT OUR 
3 LISLE ST., 311 EDGWARE RD., & 152 FLEET 
ST., BRANCHES or order by post. 

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 50640 
Size: 85 x 64mm 

SDqA .. .. .. £3.90 
£3.85 
£3.80 

500uA .. E3.75 
50.0-500A E3.85 
10043-10ouA £3.80 

£3.75 
5mA -, . ., £3.76 

£3.76 
50mA.. .. .. £3.75 
100mA .. .. £3.75 

E3.75 
£3.76 
E3.76 
£3.75 
E3.76 

1A DC .- .. 
5A DC .. .. 
10A DC .- .. 
5V DC .. .. 

10v DC .. ., 

20V DC .. .. 
50V DC , 

300V DC 
15V AC ,- .. 
300V AC .. -. 
VU Meter .. 

E3.75 
£3.75 
£3.75 
f3.75 
£3.85 
£3.85 
£4.00 

CLEAR PLASTIC MODEL SW100 
Size: 100 x 80mm 

E4.70 
£4.80 

500uA .. £4.40 
50.0-50uA .. rage 
100.0-100uA.. E4.55 
1mA .. .. .. £4.40 
TA OC .. .. £4.40 
5A DC .. .. £4.40 
20V DC -. £4.40 

£4.A0 
300V DC ., -- £4.40 

160V AC .. .. 

300V AC -- .. 
VU Meter -, 

£455 
£4.55 
£5.00 

EDGWISE MODEL PE70 
Size: 90 x 34mm 

5WA .. .. .. C4.26 
100uA .. .. £4.20 
200uA .. .. f4.15 
500uA .. £4.00 
50-0-50uA , E4.Y0 
100-0-100uA £4.15 

£3.96 
300V AC .. £4.05 
VU Metér.. ,. £4.40 

*Items with asterisk are Mowing Iron 
type, all others are Moving Coil 

CLEAR PLASTIC MODEL S0830 
Sire: 110 0 83mm 

C4.40 
100uA .. .. £4.35 
200uA .. .. E4.30 
500uA -. £4.26 
50-0-500A £4.35 
100.0-100uA,. £4.30 

£4.20 
5mA . .. .. £4.20 
10mA .. .. .. £4.20 
50mA.. .. .. £420 
100mA .. .. f4.20 
500mA .. £4.20 

E4.20 
£4.20 

10A DC ,. .. £4.20 
£4.20 

10V DC 
20V DC -- 
50V DC ,- 
300V DC .. 
15V AC -: 
300V AC .. 
VU Meter.. 

£4.20 
E4.20 
E4.20 
£4.20 
£430 
C4.30 
£4.50 

CLEAR PLASTIC MODEL MR 45P 
Size: 50 x SOmm 

5WA .. .. .. E3.30 
£3.25 

200uA .. .. £3.20 
5oWA .. £3,10 
50-0-50uA .. E3.26 
100-0.100uA-- £3.20 

.500.0-500uA., £3.05 
1mA .. .. .. E3.05 

£3,05 
10mA . ,. . E3.06 
50 A.. .. [3.06 
100mA .. .. £3.05 
500mA ,. . £3.05 
1A DC . £3.06 
5A DC .. £3.05 
TOV DC .. E3.o6 
20V DC ,- £3.08 
50V DC .- £3.05 
300V DC .. £3.05 
15V AC ,. £3.15 

300V AC -, .. £3.15 
S Meter 1mA-- £3.05 
VU Meter., . £3.50 
1AAC .. . £3.05 
5.4 AC .. , £3.05' 
10A AC .. . E3.05 
20A AC .. . ' E3.06' 
30A AC -. .. £3.05' 

MODEL ED107 EDUCATIONAL METER 
Size: 100 x 90 x 150mm including terminals 
A- range ' of high quality 
moving coil instruments 
ideal for school experi- 
ments and other bench 
applications, 3" mirror 
anal°, The meter move. 
ment is easily accessible 
00. demosstreta internal 
working. 

10OuA 
50.0301.1A .. 
1mA .. .. 
1-0-1mA .. .. 
IA DC .. .. 
5A DC .. .. 
5V DC -- 
10VDC 
15V DC ., .. 

£8.70 
£8.10 
E8.10 
£7.80 
E7.80 
E7.80 
£7.80 
f7.80 
E7.80 
£7.80 

20V DC. .. 
50V DC .. .. 
300V DC .. 5V DCDC 
6V/15V DC 
1/5A DC .. .. 

£7.80 
£7.80 
£7.80 
£8.80 
E8.80 
f8.80 
C8.80 

CLEAR PLASTIC MODEL MR 85P A120 x 110mm 

100uA .. .. f5.56 
200uA £5.50 
500uA .. £5.40 
50.030uA .. E5.65 
100-0-100uA,. £5.50 
500-0-500uA,. E5,35 
1mA , .. E6.36 
1-0-1mA .. .. £6.35 
5mA -, .. E5.35 
10mA,. ., £5.35 
50mA -- -- ,. £5.35 
100mA .. .. £6.35 
500mA ., ,. E5.35 
1A DC .. £5.35 
5A DC ,. .. £5.36 
15A DC .. £5.36 
30A DC £6.55 
10V DC .. £5.35 
20V DC ., £5.36 
50V DC .. £5.35 
150V DC .. .. £5.36 

300V DC ,. .. E5.40 
15V AC .. £6.45 
300V AC .. .. E6.45 
SMeterlmA -. £6.35 
VUMeter -- .. £5.70 
IA AC .. .. £5.35 
SA AC .. .. £5.36 
10A AC .. .. £5.35' 
20A AC .. .. £6.35 
30A AC ,. ,. £s.a6 

CLEAR PLASTIC MODEL MR 38P 
Size: 42 x 42mm 

[3.20 
£3.15 
£3.10 

500uA £2.90 
.5060-50uA £3.15 
100-0-100uA-- E3t0 
500-0-500uA.. £2.86 

£2.85 
1-0.1mA .. .. £2.85 
2mA .. .. .. £2.85 
5mA .. .. .. £2.86 
tOmA,. .. -, £2.85 

C2.85 
£286 
f2.86 
E2.85 
E2.85 
E2.86 
E2.85 
f2,85 
f2.85 
£2.85 
£2.85 
£2.85 

£2.85 

100mA .. 
150mA .. 
200mA -. 
300mA -- 
500mA .- 
750mA -- 
1A DC .. 
2A DC -, 
5A DC 
10A DC -- 
3V DC - 
10V DC 
15VDC . f2.85 

20V DC .. .. 
50V DC .. .. 
100V DC .. .. 
150V DC .. .. 
300V DC .. .. 
500V DC .. .. 
750V DC .. .. 
15V AC 
50V AC ,- 
150V AC .. ,. 
300V AC .. 
600V Aa-- .. 
S Meter 1mA,- 
VU Meter.. .. 

£2.8 
[2.8 
[2.8 
£2.90 
£2.9 
£2.9 
£2.9 
£2.9 
E2.9 
£2.9 
f2.9 
£3.1 
£2.8 
£3.3 

CLEAR PLASTIC MODEL MR 65P 
Size: 86 x 78mm 

100uA . £3.95 
200uA .. £3.90 
500uA .. £3.85 
50.0-500A £3.95 
100.0.1008A:: E380 
5Q0-0-500uA.. £300 

1-0-1mA.. .. £3.80 
£3.80 
£3.80 
f3.80 

10mA.. ., 
50mA -. .. 
100mA 
500mA ,. 
1A DC . £3.80 
SA DC -- .. £3.80 
10A DC ., £3.80 
15A DC .. £3.80 
20A DC - f3.e0 
30A DC .. -, £3.95 
50A DC .. -. £4.15 
5V DC .. .. £3.80 
10V DC .. E3.80 

£3.80 
20V DC -, 
50V DC . £3.80 
150V DC £3.80 

3013V DC -. .. £3 80 
V AC ., . E3 90 

5ìiV AC . .. f3 90 
50VAC.. .. i390 

300V AC .. .. £390 
500V AC -- .. £400 
S Meter lmA., £390 
VUMeter.. . £420 
1A AC '£380 
5A AC .. . £3 80 
10AAC -, . £380 
20A AC .- . E3 80 
30AAC .. . 'E380 
50mA AC .. ' £3 80 
100mAAC .. £380 
200mAAC .. £380 
SOOmA AC ., ' E3 80 

BAKELITE MODEL S80 Enlarged Window 
Sise: 80 x 80mm 

DUDX .. .. .. 44.80 
100uA .. .. E4.55 
500uA .. £4.30 
50-0.50uA . £4.55 
100-040011A .. £4.50 

TA DC -, '- £4.30 
[4.30 

5A DC -- .. £4.30 
20V DC .. .. £4.30 
50V DC .. £4.30 
300V DC .. .. £4.30 
300V AC .. .. £440 
VU Meter .. £4 80 

CLEAR PLASTIC MODEL MR 52P 
Size: 60 x 60mm 

100uA ,. .. 
500uA 
50- 0.50uA 
100- 0 -100uA -- 

10mA-- .. .. 
50mA,- .- .. 
100mA 
50omA 
IA DC .. .. 
5A DC .- .. 
10V DC 
20V DC ., .. 
50V DC .. .. 
300V DC .. .. 
15V AC 
300V AC -. .. 

£3.80 
£3.50 
£3.45 
£3.60 
£3.45 
£3.40 
£3.40 
£340 
£3.40 
E3.40 
£3.40 
£3.40 
£3.40 
£340 
£340 
£3.40 
£3.40 
£3.50 
£3.50 

I) 

S Meter 1mA.. 
VU Meter .. .. 
1A AC .. .. 
5A AC .. .. 
10A AC .. .. 

.20A AC .. .. 
30A AC .. ,. 

C3.40 
£3.90 
E3.40 
£3.40 
£3.40 
£3 40 
£3A0' 

CLEAR PLASTIC MODEL S0460 
Size: 59 x 46mm 

0.60 
100uA .. .. £3.65 
200uA .. .. £3.50 
500uA .. £3,45 
50.0-50uÁ £3.65 
100.0-100uÁ . £3.50 

£3.40 
5mA .. ... .. £3.40 
10mA -- -- £3.40 
50mA -- -. -. C3.40 
100mA .. .. £3,40 
500mA .. .. £3.40 
1A DC .. £3.40 
SA DC ., £3.40 
10A DC .. .. £3.40 
5V DC .. [3.40 

10V DC .. .. 
20V DC .. .. 
50V DC .- .. 
300V DC .. ,. 
15V AC .. -- 
300V AC .. .. 
VU Meter .. .. 

£3.40 
£3.40 
£3.40 
£3.40 
E3.55 
E3.55 
£3..75 

POSTAGE & PACKING 15p 

BAKELITE MODEL MR 65 Size: Bo x 80mrr1 
25uA .. .. .. E5.40 - -- 
50uA -, ,. .. E4.10 
100uA .. .. £4.05 
500114 .. £3.75 
500-50uF1- .. £4.05 
100-0-100uA.. £4.00 
500.0.500uA-. £320 

£3.70 
1-0-1mA ,- £3.70 
5mA . .- ,- £3.70 
10mA.. ,. £3.70 
SOmA .. ,- -- £3.70 
100mA ,. ., £3.70 
500mA -. -. £3.70 
1A DC . £3.70 
2A DC .. .. E3.70 
5A DC , .. £3.70 
10A DC . £3.70 
15A DC .. -. £3.70 
30A DC -- .. £3.70 
50A DC .. .. £3.90 
5V DC .. .. £3.70 
10V DC ., £3.70 
15V DC .. £320 
20V DC E3.70 
50V DC ,. ., £3.70 
150V DC .. .. £270 

300V DC -, .. £3.90 
30V AC .. . E3.70' 
50V AC .- . £3.70 
150V AC .. ,. ' £3.70 
300VAC.. .. £3.70 
500V AC .. £3.70 
VUMeter -. . £4.20 
IA AC . e3.70' 
5A AC .. . £370' 
40A AC .. £3.70 
20A AC .. . E3.70 
30A AC -. . £3.70 
50A AC . £3.70 
500mA AC .. ' £3.70 
50mV DC . £3.85 
100mV DC .. ,£3.85' 

240° Wide Angle 
1mA METERS 
MW1 -6 60 x 60 mm 
£6.50 P &P15sn 
MW1 -580 x 80mm 
f8.90 p &p 1£p. 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. Input: 
230V 50/BOHz. Output 0 -260V, 
MODEL 5260 BENCH MOUNTING 

P &P 
IA £10.50 595 
SA £17.50 500 
BA £30.35 £t.00 

10A £33.75 £1.00 
12A E35.40 £1,00 
20A £85.00 £1.50 
25A £95.00 £1.50 
40A £120 -00 £1.50 

ALL PRICES 
EXCLUDE VAT 

TO LASKYS CUSTOMER SERVICES DIVISION 
Audiotronic House, The Hyde, London NW9 6JJ. Tel : 01- 2001321 

Please send me the following items 

TOTAL PURCHASE PRICE 

Please send me your 32 -page price list 
I enclose cheque postal order money order r_ 

I wish to pay by Barclaycard /Access 
and my number is 

Name 

Address 

Signature 

L 

(inc. P & P and VAT) 

Registered in England No 347947 at 12 Lower Grosvenor Place. London SW: OEx PW5 

Your nearest 

store, call in or 
send for our 32 
page Price list and 
brochure 

Complete 
the coupon below. 

CENTRAL LONDON 
481 OXFORD ST 

3 LISLE ST. WC3 
34 LISLE ST. WC2 
118 EDGWARE RD. W2 
193 EDGWARE RD. W2 
207 EDGWARE RD. W2 
311 EOGWSRE RD. W2 
346 EDGWARE RD. W2 
382 EDGWARE RD. W2 
109 FLEET ST. EC4 01.353 5812 
152/3 FLEET ST. EC4 01 -353 2833 

10 TOTTENHAM CT. RD. 01.637 2232 
27 TOTTENHAM CT. RD. -01-636 3715 
33 TOTTENHAM CT. RD. O1í362605 
42/45 TOTTENHAM CT. RD. 01 -636 0845 
257/8 TOTTENHAM CT. RD. 01. 5800670 

01.993 8641 
01.437 8204 
01-037 9155 
01-723 9789 
01-723 6211 
01-713 3271 
01-262 0387 
01-723 4453 
01-723 4194 

ESSEX 
86 SOUTH ST. ROMFORD 20218 

205/206 CHURCHILL WEST, 
VICTORIA CIRCUS, 50UTHEND 0702 612241 

GLOUCESTERSHIRE 
16/20, PENN ST. BRISTOL 0272 -20421 

KENT 
53/57 CAMDEN RD., TUNBRIDGE WELLS 

0892 -23242 

LEICESTERSHIRE' 
45 MARKET PLACE, LEICESTER 

.0533 -537678 

NORTHAMPTONSHIRE 
73 ABINGTON STREET, 
NORTHAMPTON 0604 -35753 

NOTTINGHAMSHIRE` 
5 -7 LOWER PARLIAMENT STREET, 
NOTTINGHAM 

OXFORDSHIRE 
16 WESTGATE SHOPPING CEN0865 TRE, OXFOR0 

722870 

STAFFORDSHIRE 
30 WULFRUM WAY, WOLVERHAMPTON 

0902 -23384 

SURREY 
1046 WHITGIFT CENTRE, CROYDON 

01.681 3027 
38/40 EDEN ST., KINGSTON 01.546 1271 
32 HILL ST. RICHMOND 01.948 1441 

WARWICKSHIRE 
116 CORPORATION ST., BIRMINGHAM 

021.236 3503 

ALL 4945(911 OHM FROM 

9amto6pm MON TO SA1 

OUR CUSTOMER 
SERVICES DIVISION at head office 

will answer all your'enquiries - 
lustring 01- 2001321 

EXPORT Personal exports 
arranqed for overseas nilor. 
Goods specoally packed,' 
insured and despatched to all 
p rls of the world at minimum 
cast exclusive of VAT. 
Payment by bank transfer, 
certified cheque, postal order 
or ley order in any 
currency: ') BARCLAYCARD 

&ACCESS 

Phone your order I= call 
any or 

11 ínto any branch 

NO DEPOSIT TERMS 
available on most goods 
for personal callers 

ENEMIES 70 THE VALUE OF £30. 
ACCEPTED FROM PERSONAL SHOPPERS 
WITH BANNERS CARD. IN OTHER CASES 
AND FOR AMOUNTS IN EXCESS OF £30, 
PLEASE ALLOW TIME FOR CLEARANCE, 
BANNERS DRAFTSACCFPTEO 

All prices correct At 4/3/75 but 
subject to change without notice E. &O.E. 

A member of me 
Autl orronic Group el Companies 
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PE ScORPIO Mk2 
ignition system kit 
new from 
ELECTRO SPARES 
*6OR12VOLT 
* +VE AND- VE GROUND 

Here's the new, improved version of the original Scorpio 
Electronic Ignition System - with a big plus over all the other 
kits - the Electro Spares Kit is designed for both positive and 
negative ground automotive electrical systems. Not just -i-ve 
ground. Nor just -ve ground. But both! So if you change cars, 
you can be almost certain that you can change over your 
Scorpio Mk. 2 as well. 
Containing all the components you need, this Electro Spares 
Scorpio Mk. 2 Kit is simply built, using our easy -to- follow 
instructions. Each component is a branded unit by a reputable 
manufacturer and carries the manufacturer's guarantee. Ready 
drilled for fast assembly. Quickly fitted to any car or motor cycle. 

When your Scorpio Mk. 2 is installed, you instantly benefit 
from all these Scorpio Mk. 2 advantages: 
* Easier starting from cold * Firing even with wet or oiled -up. 
plugs * Smoother running at high speed * Fuel saving * More power from your engine * Longer spark plug life * No more contact -breaker burn. 

Electro Spares prices: 
De luxe Kit only £10.85 inc. VAT and p & p. 
Ready Made Unit £13.65 inc. VAT and p & p. 
State 6V or 12V system. 
Send SAE now for details and free list. 

PE FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Electronics'. 
Superb Hi -Fi tuner Kit now available from Electro Spares. 
Including cabinet and all components - pre -set Mullard 
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results - or send it back, and 
we'll return it in perfect order (for a nominal handling charge). 
Electro Spares price only £28.50 inc. VAT and p & p. 

PE GEMINI STEREO AMPLIFIER 
A superb unit with a guaranteed output of 30 watts RMS per 
channel into 8 ohms. Full power TH D is a mere 0.02 %, and 
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or 
15 ohms. Electro Spares have already sold 100s and 100s of 
these Kits. Get yours now I Depending on your choice of 
certain components, the price can vary from £50 to £80 Inc. 
VAT and p & p, * All components as specified by original authors, and sold 

separately if you wish. 
* Full constructional data book with specification graphs, 

fault finding guides, etc. 55p plus 9p postage. * Price List only. Please send S.A.E. (preferably 9 x 4 
minimum) for full details. 

ELECTRO SPARES 
the Component Centre of the North 

288 ECCLESAIL RO., SHEFFIELD S11 8 PE(B 

Tel: Sheffield (0742) 668888 
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ALL PRICES INCLUDE V.A. 
SPEAKER BARGAINS £ 
EMI 13 "x8" 3 or 8 ohm Plain 2.05 

With Co -Axial Tweeter 
8 ohms only . 220 

Tweeter & Crossover 3, 8 
or 15 ohm 

Type 350 8 or 15 ohm, 
20 watt 7.95 

6 4" 8 ohm, 10 watt 2460 
8" 8ohm, 10 watt 4.50 

12" 8 ohm, 20 watt 6.70 
8" o 5" C /Mae. 3, 8 or 

15 ohm 5 watt 140 
8" x 5" Dualtone 

8 ohm, 10 watt 2.55 
TWEETER & CROSSOVER 
Cone Tweeter 8 or 15 ohm, 

10 watt 2.80 
Cone Tweeter 8 ohm, 3 watt 1.45 
Horn Tweeter 8 ohm, 20 watt 6.40 
Dome Tweeter 8 ohm, 30 watt 5.60 
KIT FORM CABINETS TEAK V 
12 x 12 x6 with 8 "8"x5 "or 

8}" and 31" cut out.. . 3-40 
17 x 10 x 9 with 8" or 13" x8" 

cutout .. .. .. 4-25 
MICROPHONES 

3-95 

£ 
ELAC 61" 8 ohm Dualcone ,.. 2.23 
ELAC 8" 8 ohm Dualtone .. 2.30 

ELAC 8 ohm Dualcone 10 watt 3.50 
7 "x4 "3or8 ohm .. 1.00 

ADASTRA 10" S or 15 ohm. 
10 watt .. .. .. 3.55 

BAKER GROUP 25 12" 8 or 
15 ohm, 25 watt . . 7.95 

P. & P, 40p per speaker 
5" 8 ohm, C /Mae. .. t5 
21" 8 ohm or 64 ohm .. 55 

P. á P. .. -15 

Crossovers CN23 (3 ohm), 
CN28 (8 ohm), CN216 (18 

130 
P. á P. .. 10 

SNEER 
18 x 11 x 9 with 9' x 1' or 

13" x8" cutout for EMI 350 4.75 
P, & P. ea. 50 

CM70 Planet stick metal, CONDENSER MIKE 600 ohm, 
switch crystal , 1.65 unl -dir 9.35 

DM160 Dynamic omni -dlr. Cassette Stick Mike with R. 
ball metal .. . 4.90 Control on /off switch 

UD130 50K/600 ohm, uni -dIr. (2.5 5 3.5mm J /Ply) :. 1.50 
ball metal .. .. 6.40 P. á P. 30 

SOLDERING IRONS 
ANTEX 'CN24015 watt .. 2.00 

SK1 Kit (15 watt iron 
2 spare Bib etc.) .. 3.40 

X25 25 watt (low 
leakage) .. 2.00 P. á P. 15 

CARTRIDGES.& STYLII 
ACOS GP91 /2SC or 3SC star. 

comp. 
GP93 /1 or 9511'. star. 

tryst... . 1.35 
GP94 /1 or 90/1 ster, 

GP101 tryst. comp... 0.60 
GP10s eter. coran,. .. 1.80 

BSR MM or X5H tryst. comp. 1-80 
8X611 or SX6H tryst. 

comp. .. .. .. 1.95 
SCSM star. ceram. .. 2.70 

ÒALCULATORS SINCLAIR 
Cambridge . .. .. 12-95 
Cambridge with memory 17-95 

BATTERY ELIMINATORS 
240v Input 8. 7.5 or 9 .. 2.95 
TAPES Stnd. LP DP 
5" 5814 65p 1OOp 
5f" 85p 80p 1.40p 
7" 80p 1.10p 1.80p 

100 

SONOTONE 
9TAHC or9TAHC /GDiem, 1.90 
3509 Star. ceram. Diam. .. 1.90 

GOLDRING G850 .. .. 2.95 
G800 .. .. 3-95 
G800E .. .. 0.90 

P. á P. .. 15 
D. Diamond Stylit for above.. 1 25 

G800/G850 .. .. .. 1.05 
G8008 .. .. .. 3.95 

P. & P. .. 05 

Scientific 

P.&P. 15 
PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. tip sr Reels .. .. .. 22p 

7" Reels .. 25p 
P. & P. 1 -3, 9p ea. 4 or more, lot 35P 

LOW NOISE CASSETTES 
1 -5 6-10 11 -20 

C60 35p 33p 30p 
C90 459 43e 40p 
C120 55p 52p 50p 

BIB ACCESSORIES 
Tape Editing Kit Ref. 23 135 
Recording Tape 

Splicer .. Ref. 20 1.15 
Cassette Tape, editing Ref. 24 1.50 
Cassette Salvage Kit Ref. 29 45 
Stylus Balance Ref. 32A 1-20 
Spirit Lever .. Ref. 46 -50 
Hi-F1 Stereo Test Cassette 2.10 
Groove -Kleen Record Cleaner 1.90 

P. & P. 15p 

Cassette Cases 109 
Cassette Head Cleaner 40p 
P. á P. 1 -5, 5p ea. 6-10, 200 lot. 
11 -20. Post Free. 

WHARFEDALE SPEAKER 
BARGAINS 

£ P&P 
Linton 2 Kit (pr) .. 19.95 1.50 
Glendale 3 Kit (pr) .. 33.50 2.00 
Dovedale 3 Kit (off .. 52.00 2.00 
Denton 2 Speaker (pr) 3009 2-50 
Linton 2 Speaker (pr).. 3050 2-50 
Dovedale 3 Speaker 

(each).. 4200 2.50 
Glendale3 Speaker (pr) 57.00 3.50 
Kingsdale 3 Speaker 

(each).. .. .. 59.95 4-00 

Send 25p for COMPLETE CATALOGUE, refundable upon first order.. 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
Sublect to mantatturer increase and availability. 

Rìversdale Electronics 
Mail Order Department MI 

P,O. Box 470, Manchester M60 4BU. 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
1 lication. pp 
DM70 081" 
DY61 0-80 

0-41 
DYO0s 040 6 
EABC80 1.08 
EB91 0.64 
EBC8I 0.70 
EBF80 0-60, 
EBF83 0.59 
EBF89 0.68 
EC88 0.78 
13088 0.76 
EC90 0.88 
E09î 
ECC81 0.60 
20082 0.44 
ECC83 0-47 
ECC84 0.58 
ECC85 0-71 

-ECC88 0.84 
200189 0.88 
ECF80 060 
ECF82 0.88 
20E86 0.88 
ECH81 1-10 
ECH83 0-94 
ECH84 1-00 
BOLOS 0.87 
BOLOS 0.54 

ECL83 
E0L88 
EF80 
13E83 
-EF85 
EF80- 
EF89 
2F91 .. 
2E92 
EPOS 
EF183 
EF184 
E1190 
EL34 
EL88 
EL81 
EL84 
EL85 
EL86 
E7,91 
EL95 
ELL80 
E3181 
EM84 
E1887 
EY51 
EY88/7 
EY88 .. 
21880 - 

E181 

0.68 
0.84 
0.42 
098 
0-42 
1-18 
1.14 
1.00. 
1-87. 
147 
0-88 
0.83 
0.86 
0.92 
1-01 
086 
0-47 
0-85 
0402 
000 
0-72 
2-50 
1-10 
1-19 
1.18 
0-79 
040 
0.72 
054 
0.88 

GY501 1'18 
GZ84- 01O 
PC86.- 0.96 
P088 0.96. 
P097 042 
F0900 .0-57 
PC084 0-54 
PCC85 0-80 
P0088 088 
PCC89 084 
PC0189 -0-80 
PCF80 0-64 

.PCF82 L29 
PCF86 084 
PCF200 1.00 
POF201 1-00 
PCF801 0.64 
PCF802 0.70 
PCF808 0.84 
POH200 1-15 
PCL82 0-58 
PCL83 0434 
P01.84 091 
PCL85 Oß4 
PCL86 0.69 
P01,805/85 

0-84 
PD600 1-86 
PFL200 068 
PL86 090 
PL81 - 0-77 
PL81A. 090 

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. 
AZ1 0-75 
AZ81 0-80 
CBL31 1-40 
CL33 1-60 
CY31 0-80 
DAF91 0-40 
DAF96 080 
DCC90 1-86 
DF91 0-40 
DF98 080 
DK91 0-60 
DK92 1-00 
DK98 0-76 
DL92 0-60 
DL94 048 
131.96 066 
DY86 0-46 
DY87 0-46 
DY802 0-47 
BARON 088 
EAF42 0-70 
EB91 025 
EB033 1-00 
ESC41 076 
EBC81 0.40 
EBF80 0.40 
EBF83 0-40 
EBF89 0-82 
EBL31 2-00 
ECC81 0-46 
ECC82 0-88 
ECC83 0-88 
ECC84 086 
ECC85 -0-45 
ECC88 060 
ECH35 160 
201142 0.85 
20281 086 
ECH83 0-50 
ECL80 080 
ECL82 0-42 
201,83 075 
BCL88 055 
2CLL800 360 
EF37A 1-20 

EF39 
EF80 
EF85 
EF88 
EF89 
EF91 
EF92 
EF95 
EF98 
EF183 
EF184 
EL32 

1-25 
0-85 
0.46 
0.60 
0-85 
0.40 
0-50 
0.46 
0.80 
0.40 
0-40 
0-80 

EL33 2-50 
EL34 0.70 
EL36 0.80 
ELT/ 250 
EL41 0.90 
EL42 1-86 
2184 086 
EL95 0-60 
ELL80 2-00 
E1180 0-65 
EM81 0.80 
E1184 0-40 
EM86 1-00 
EY61 046 
2286 0-46 
2240 0.80 
EZ41 076 
EZ80 080 
13281 081 
GY501 0-90 
0230 OP66 
0Z32 086 
13134 0-75 
G237 1.96 
H2309 160 
KT61 2-60 
KT68 2-96 
KT81 (7C51 

KT81 178 
KT88 8.26 
KT W81 1.50 

MU14 
N78 
OA2 
OB2 
PC86 
PC88 
PC97 
PC900 
PCQ84 
PCC88 
PCC89 
PC0180 
PCF80 
PCF82 
PCF88 
PCF801 
PCF802 
PCF805 
PCF808 
PCF808 
PCL82 
PCL83 
PCL84 

1-00 
8.60 
0-45 
0.46 
0.85 
0.85 
0.55 
0.66 
0.46 
0.82 
0.56 

0-40 
0-42 
0.85 
0.80 
0.56 
0.90 
0.80 
1.00 
0.45 
0.70 
0.50 

PCL85 080 
PC7,86 0.60 
PCL806/85 

050 
PD500 160 
11E245 085 
PL38 0.88 
PL81 066 
PL82 050 
PL83 0.60 
PL84 0-50 
PL500 0.86 
P7ú04 0.85 
PL508 0-90 
PL509 166 
PL802 1-00 
P125 860 
PY33 088 
PY81 0.60 
PY82 045 
PY83 0.60 

EXPRESS 
POSTAGE 
10p /or 1 Valve. 
Each additional Valve 
add 8p. 

PL82 048 
FLU 104 
PL84 068 
PL500 0.90 
P7,604 000' 

-.P7,508 1-24 
P7,609 1.68 
PL802 1.40 
PY33 086 
PY81/800 0.40 
PY82 057- 
Y88 0-58 
PY500A 1-02 
PY800 . 0-49 
PY801 0-49 
1125 088 
11191 0-88 
17193 0-64 
UABC80 0-90 
119081 0-71 
17BF89 0-68 
UCC85 0.59 
110H81 1-12 
UOL82 078 
170.183 0-72 
111`89 0-80 
17184 0-92 
0185 0.54 
8/30L2/ 
ECC804 0-98 
6F23/EF812 

168 

30C1/PCF80 
0.64 

30C15/ 
PCF800 --101 
30C17 1-01 
30C18/.: 
PCF8O5. 1.00 
30E5/PE/JIB 

108 
SOFL1/ 
PCE800 1-00 
30F12 : 080 
SOFL12 1-18 
301L14 1-00 
30L1/PCC84 

054 
30115/ 

PCC805 1.08 
30L17 0-89 
30P4M13 1.27 
30P12/ 
PC801 1-01 
30P19/ 
PC802 089 
30PL1/ 
PCL801 1.00 
39PL13/ 
PCL800 1-15 
30PL14/ 
PCL88 185 
80PL15 118 

PY88 
PY500 
PY81/800 
PY801 
OP41 
SP61 
T41 
1714 
U25 
1128 
11191 
UABC80 
1721E42 
U8041 
UBC81 
UBF80 
UBF89 
170085 
U01142 
UCH81 
UCL82 
UCL83 
UF41 
17E89 
17141 

VY41 
UY85 
V11105/30 
VR150/30 
1R5 
186 
1T4 
384 
3V4 
5R4GY 
5U4G 
6Y3GT 
MG 
8/8OL2 
OAKS 

8AQ3 
6A870 
BATO 
8AU6 
8BA6 
BBEB 
88H8 
89858 
6BQ7A 
62E7 
81307 
6BW6 

8CW7 
80E01 
BCHB 
BCW4 
8E33 
8F25 
8F28 

0.68 
1.10 
0.50 
066 
8-00 
0.86 
1-00 
0.76 
1.00 
0-86 
0.75 
0-40 
0-75 
080 
0-50 
O60 
0-60 
0-60 
0.80 
0.50 
0-40 
0-70 
0.76 
060 
0-86 
050 
0.66 
046 
0-40 
0-46 

0.40 
0-40 
0-60 
085 
100 
0.66 
086 
0.06 
0-00 
0.46 
1-00 
0.60 
1.00 
0-80 
0.40 
0.88 
0-45 
0-75 
0.76 
0.56 
1-20 
1.40 
1-00 
100 
0-40 
160 
1.50 
1.00 
0.90 
1.00 
0-76 

835M 086 
656E 0.45 
836 0.86 
637G 0.30 
637M 0.85 
BERGT 0.80 
827G 0.86 
627M 045 
628G 0.46 
82851 0.70 
61125 1.00 
BLBG 0.65 
óQ70 0.40 
6Q711 0.60 
681.70T 0.66 
6827GT 0.55 
68Q7GT 0.40 
6Ú5G 1-50 
6v8G 0.80 
6V6GT 0.80 
814 0.46 
8150 0.46 
61150T 0.66 
728 0.80 
7117 080 
706 1 -80 
706 1.00 
7117 0.80 

0-80 
7117 2.26 
7Y4 0.80 
12AT8 0-45 
12AT7 0.45 
12AÚ6 0.60 
12AÚ7 0.88 
12A17 0.88 
12BA8 0.60 
122E8 0.80 
8001 0.40 
30015 1.00 
30017 1-00 
30018 0-90 
30F5 1.00 
SOFL1 1.00 
80E12 0-75 
30FL14 1-00 
307,15 0.96 
301.17 0-95 
30P4M13 1.80 
80213 1-00 
90219 0.95 
SOPL1 , 0.95 
80PL18 1.10 
96PL14 1-10 
ß5W4 0.60 
35Z4GT 0-70 
500)380 1-20 

813ITT 14000 0 
813170813 000 
866A 1.20 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 
10p per order. 

AA119 
AA218 
AAZ16 
AC107 

0.07 
0.10 
0-10 
0.86 

11)3124 
BD181' 
BD132 
BF116 

0-90 
046 
060 
022 

AC128 026 111167 0-25 
AC127 0-25 1117179 0-28 
AC128 0.20 BF179 0-88 
A0176 0.26 BF180 0.85 
AC187 0.80 B1181 0-86 
AC188 0.20 BF194 0.18 
ACY21 0-22 BF196 018 
ACY39 0-65- BF197 046 
AD140 0.60 BF200 -082 
AD149 0.50 BF881 0.26.. 
ADI81 0.80- 2F898 0.26. 
AMOS 0-89 : BFW10 0-81- 

AP116 026 BF129 0-28 
AF118 
AF117 
AF188 
AF289 
A8Y27 
A8128 
BA1o2 
BA116 
130107 
110108 
SC100 
BC718 
BC117 

0-26 
0.20 
0 -40 
0.44 
0.80 
0.26 
0.25 
0-10 
0.12 
0-12 
0.12 
0.18 
0.21 

BFX88 0-22 
BFY60 0.20 
BFY61 0.20 
BFY62 Oß0 
BY100 0-15 
BY126 0-14 
BY127 016 
BZ/81 aeries 

020 
BZY88 series 

0-10 
CR81-05 0-40 
C1181-40 0-45 
CR88-06 0-40 

Bc143 0.80 0283-40 076 
BC147 0.12 115E340 060 
BC148 0-10 115E870 0-68 
801690 0.14 MJ2520 086 
B0182 0.12 M522955 1-10 
ß0182L 0-12 56523056 0-75 
801841 0-18 10E102 0-40 
110338 0.15 MPF103 Oß8 
130133 1-20 111°17104 0-85 
BCY38 088 MPF105 0-48 
BCY84 0.45 N2T404 0-80 
1101770 0.15 0A5 080 
BCY71 0.80 0110 0.40 
BCY72 0.16 OA79 0-10 
BCZ11 0.86 OA81 0-10 
BD121 1.00 OA91 0-07 

0N7400 0.80 827426 0-87 
827401 0.20 827427 047 
627402 0.20 627428 0.48 
8177408 0.20 8N7480 0.90 
827404 0.20 8117432 0-87 
8147405 0-80 827488 0.48 
8117406 0.40 8287497 0.48 
8/87407 0.40 6147488 0.48. 
8147408 026 8X7440 0-80 
8x7409 0.98 8N7441AN 
827410 0.80 0-85 
827411 0.88 827442 0-86 
827412 0.29 0177450 0ß0 
827413 0.80 827461 080 
827414 
8117417 

0 -80 
0.80 

8N7403 
827454 

0.80 
0-80 

827430 080 8217460 0-20 
927433 Oß8 827470 0.38 
827423 0.40 827472 0-38 

VAT 
8% to be 
added to 

all orders 
including 
POSTAGE! 

All transistors, [C's offered 
are new and branded. 
Manufactured by Mui- 
lard, Texas, RCA, Fer- 
ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. Send SAE 
for full lists. 
0A200 0.08 
011902 0.10 
0028 1.00 
0020 ..8-00 
0023 1-25 
0026 ;. 0-40 
0028 0-70 
0036 056 
0036 0-86 
0042 0-40 
0044 0-18 
0045 018 
0071 0-15 
0072 0-25 
OC78 0-30 
0077 0-66 
0081 0-28 
0081D 0-28 
00812 046 
0088 0-25 
00140 1-00 
00170 0.86 
00171 0.80 
00200 1955 
00201 1-00 
00202 0-90 
00203 0-55 
OCP71 1.00 
08212 066 
ORP80 046 
T1005 0.20 
TI044 029 
TIC2260 160 
TIL209 0.25 
ZTX107 0-12 
ZTX108 0-10 
ZTI800 0-14 
Z7I301 0.14 
ZT1302 0-20 
ZT1304 0-24 

218X000 018 222904 0ß0 
9811X5001 016 2N2904Á 0-25 
2T1603 .0-18 2982905 082 nun 0-25 0ß5 - 223905A 0.26 
88X660 048 2N2908 0.20 
12914 .0-08 222928 0.10 
484001 005 223053 0-20 

007 2188055 000 
IN4003 0-08 228525 0-80 
IN4004 0.08 223814 0.60 
1184005 0,10 223615 016 
I24006 012 223702 011 
1274007 0.12 223703 0.18 
1N4009 0.08 228704 014. 
1184148 0-08 223705 0-15 
18921 0.07 223708 0-11 
I82033 0-20 223707 0-18 
182051A 020 2803708 0.07 
1821004 020 223709 040 
188010 0-25 228710 011 
22698 016 223711 011 
22697 0-15 223819 0-86 
22706 0-10 223820 0-50 
2N708A 012 223823 0-60 
221131 0-25 223903 016 
221132 0-25 228904 0-20 
221802 0-18 223905 0.25 
221303 0-18 228900 025. 
221304 028 224050 0-16 
221305 0ß2 .224059 010 
221308 0-28 224080 0.18 
221307 0-28 2174061 018 
221308 0-28 224082 0-14 
221309 0.80 224289 080 
221613 00 35125 1-75 
221814 045 32141 0-51 
2182747 0-76 40560 040 
2172100 1-00 40381 0-44 
2142389A 046 40362 0-40 
222648 0-50 40430 0-86 

827473 0.44 
827474 0.48 
827476 0.69 
827478 0.45 
827480 0.30 
8X7482 0.87 
827483 1-80 
8N7484 1.00 
827480 0 -60 
827490 0.75 
8N7491AN 

1.20 
827492 0.76 
627493 0-75 
827494 0.85 
8/77490 0-85 
8217490 1.00 
8N7497 4.82 
81874100 2.18 

8274107 0-51 8274157 1-00 
8N74110 0-57 61874170 288 
8274111 0-80 8274174 1-80 
8274118 100 :8274176 1'29 
8274110 1-92 0274176 1-44 
8274191 0-67 8274190 280 
8274122 0.80 8274101 260 
8274123 144 0274192 210 
8N74141 1-00 61474198 2-80 
81774146 1-44 8274194 1.73 
01474150 2.80 0274196 1-44 
8274161 116 13274196 168 
8274184 2-30 81474107 1.58. 
0274155 115 8274198 8-18 
8274158 1.16 8274199 268 

DIL 14 pin 15p 
SOCKETS 16 pin 17p 

THIS MONTH'S 

OSCILLOSCOPE TUBES 

Types CV 1526, 

DG 7 -5, VCR 139A 

All at £8.00 each, -i-p 8,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. Prices correct when going to press. 

R ST VALVE MA ORDE C0. 
16a Wellfield 

IL 
Rd 

R 

., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 
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SAVBIT handy 
solder dispenser 

A coil of Ersin 
Multicore Savbit 
Solder in a 
dispenser 7ft 6 in of 
18s.w.g. (2.2 
metres of 1.22mm). 
The Solder that 
reduces the wear 
of soldering iron 
bits. 

Size 5 

32p 

NEW BIB 

for fast easy reliable soldering 
ITO UM D2PEMEM nam REMO 

IDEAL FOR HOME CONSTRUCTORS 
ASY 

Ersin Multicore Solder contains 5 cores. of non -corrosive flux, instantly cleaning heavily oxidised 
surfaces. No extra flux is required. 

1SAVBIT solder, 
for general purpose 
work 

A handy-plastic reel of 
SAVBIT alloy. 63ft of 18 s.w.g. 
(19.2 metres of 1.22mm) 

Size 12 £1.72 

(eff%%ktf 

VALU -SOL for 
soldering aluminium 
New Multicore Alu -sol 
flux -cored solder in 16 
s.w.g. No extra flux 
needed. Plastic reel holds 
36ft. Supplied with full 
instructions. Also available 
in solder dispenser. 

Size 4 £2.32 

WIRE STRIPPER & CUTTER, 
Fitted with unique 8 gauge 

selector with handle locking device 
and easy grip handles. Spring 
incorporated for automatic 

opening. Strips insulation from flex 
and cables in seconds and can also 

be used as a cutter. Model 8B.80p 

%\\\\\\\\\\\\\\\\\\\Vi 

Fine gauge solder 
for soldering small 
components 
Fine gauge solder for soldering 
small components 138ft of 
22 s.w.g. (42.0 metres of 
0.71mm) Ersin Multicore 5 core 
solder wound on a plastic reel. 
Suitable for intricate work and 
small components. 

Size 10 £1.44 

NEW SOLDER WICK 
Absorbs solder instantly, from tags and 
printed circuits "Only needs 40 to 50 Watt 

soldering iron. Quick and easy 
to use. Does not need flux and 
is non -corrosive. 

Size 18 90p.) 

For soldering 
fine joints . 

fllspen..nrs 

Multicore 
Solder make 
those small 
jobs easier. 
21ft of 22 
s.w.g. (6.4 
metres of 
0.71 mm) 
solder, 
specially 
suitable for 
soldering tine 
wires, small 
components 
and for 
repairing 
printed 
circuits. 

Size 15 36p 
Or size 19A for kit 
wiring or Radio and 
T.V. repairs 7ft. 
(2.1 metres) of 18 
s.w.g. (1.22mm) 
Ernie Multicore Solder. 

Size 19A .34p 

Bib Hi -Fi Accessories Limited, 
Sole U.K. Sales Concessionaires, P.O. Box 78 Hemel Hempstead, Herts. HP2 7EP 

Prices shown are recommended retail excluding V.A.T. - 

From Electrical and Hardware Shops. If unobtainable, send 15p P &P. 
Prices and specifications subject to change without notice. 

Thep ¡Moria 

WHAT READERS SAY 

Method 
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 series 
will be of ex- 

ceptional value In 
training mechanics and 

technicians in Electricity. 
Radio and Electronics. 

These manuals have played an important part in 
my career. K.W. West Drayton 

My only regret is that I should have purchased 
these manuals years ago. C.B. West Wickham 

I have studied many books but have learned more 
from Part One than from anything else. 

B.A. Reading 

These books create a sound basis on which to 
build a successful future. R.G. Gt. Yarmouth 

GUARANTEE 

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

;.',artttttttttirttttttc';,:r 
'.:%1111111/11111/1 I I I l o2.'e 

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

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £6.50 
BASIC ELECTRONICS 6 parts £7.50 
BASIC TELEVISION 3 parts £4.25 

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 

www.americanradiohistory.com

www.americanradiohistory.com


NEW SHOP NOW OPEN, details below 

132 Big Pages 
Includes dozens of 
useful & interesting 
circuitsyoucanbuild; 

q data; hundreds of 
,ppi pictures, transistor 
cw equivalents list and _ hundreds of new lines. \ Packed with infor- 

mation. Only 40p. 

S'UPe rawe ME -D affeE_,- XIENTWI1/IMINNEif fI'1 
RESISTORS 

CARBON FILM 
}W 1 SI to 1M: 5 %, IM2 to 10M: 10% El2 

1 0 to 100: 5 %, IM2 to 10M: 10% 
E12 110 to 910k: 5% ElI & E24 1p each 

METAL OXIDE 
OW 10 0 to IM: 2% E32 & E24 4p each 
WIREWOUND 
3W 0.22 0, 0.27 n. 0.33 R. 0.47 51: 
10 %,1515% 17peach 
1.252 to 270 0: 5% Ell 18p each 
Other ranges stocked. Sec our catalogue 
for details. 
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 
68, 82 and decades. 
E24: 11, 13, 16, 20, 24, 30, 36, 43, 51, 62. 
75, 91 and decades. 

POTENTIOMETERS 
Rotary miniature carbon 
track 1" spindle. 
Values available: 5k, 10k. 
25k, 50k, 100k, 250k, 500k, 
1M, 2M. 
Log. Single -gang 17p 
Lin, Single -gang 1+ 1K) 17p 
Log. or Lin. Single -gang with 
switch 86p 
Log. or Lin. Dual -gang, 
without switch 54p 

Slider 60mm track. Metal 
eased: overall length 86.15mm 
(knob extra. 7P) 
Values available: lk; 5k; 10k, 
25k; 50k; 100k; 250k; 600k; 
131; 2M. 
Lin. Single Gang 86p 
Log Single Gang 86» 
Lin or Log Dual Gang 45» 
Presets: 0.1W Vertical or 
Horizontal. 
100 0, 220 0, 4700, 1K, 2k2. 
4k7 10k, 22k, 47k, 100k. 
220k, 470k, 1M 79 each 

CAPACITORS 
Sub- miniature 
Axial lead electrolytic 
Mfd V Price Mfd V Price 
1 63 Sp 68 6.3 Bp 
1.5 63 89 68 16 6p 
2.2 63 Bp 68 63 149 
3.3 63 Bp 100 4 Bp 
4.7 63 Sp 100 10 Sp 
6.8 40 Sp 100 25 8P 
6.8 63 Sp 100 40 BP 
30 '25 6p 100 63 16p 
10 63 Sp 150 6.3 Bp 
15 16 69 150 16 Bp 
15 40 Sp 150 25 Sp 
15 63 Sp 150 40 14p 
22 10 Sp 150 63 16» 
22 25 Sp 220 4 Sp 
22 63 Sp 220 10 Bp 
33 6.3 Sp 220 16 8p 
33 16 Bp 220 25 146 
33 40 Sp 33 40 Sp 
47 4 Sp 220 63 25p 
47 10 Bp 330 4 Sp 
47 25 Sp 330 10 Sp 
47 0 Sp 330 16&. 14p 
47 63 Sp 330 63 289 

MAINS 
CONNECTORS 

P360 3 -pin 1.5A (:cassia Plug with 
Line Socket 88p 

SA2190 3 -pin 5A Chassis Plug 25p 

SA1862 Line Socket for 
óA2190 289 
P437 3 -pin 5A Chassis Socket .R 

with Line Plug 66p 

Mid V Price 
470 6.3 Sp 
470 10 14p 
470 25 18p 
470 40 25p 
680 6-314p 
680 16 16p 
680 25 25p 
680 40 2Sp 
1000 4 14p 
1000 10 16p 
1000 16 25p 
1000 25 28p 
1500 6.316p 
1500 10 25p 
1500 16 28p 
2200 6.325p 
2200 10 25p 
3300 6.328p 
4700 4 28p 

TRANSISTORS 
& DIODES 

AC127 18p BY126 13p 
AC128 18p BY127 13p 
AC176 17p BY164 48p 
AD161/162MP BZY88 series 

98p 13p 
BA100 9p MPF102 36p 
BA145 22p OA91 6p 
BC107 lop 0A200 7p 
BA108 10p OC71 20p 
BC109 18p SC1461) 88p 
BC109C 15p T1S43 28p 
BC142 28p WOO5 30p 
BC143 26p WO4 38p 
BC147 10p 1N914 4p 
BC148 10p 1N4001 Bp 
BC149 12p 'N4002 Bbp 
BC168C 12p 1N4003 7p 
BC169C 12p 1N4004 71p 
BC178 17p 1N4006 8p 
BC182I. 10p 1N4006 SIP 
BC183L 12p 1N4007 8p 
BC184L 12p 1N1148 4p 
BC212L 14p 2271302 20p 
BC213L 15p 2N1303 20p 
BC214L 1Sp 2E1304 30p 
BCY71 22p 2N1711 24p 
B11131 45p 2N2219 25p 
BD132 54p 2N2646 45p 
13D1310310132 2162905 83p 

MP £1.20 2N20260r lOp 
B1)135 38p Ye 12p 
BD139 49p Un 18p 
B11140 69p 2N3053 18p 
BF258 35p 2N3055 49p 
BF259 25p 2N3819 22p 
BFX29 30p 2N54:59 51p 
BFX30 33p 7400 16p 
BFX84 30p 7413 39p 
BFX85 86p 7447 £1A0 
BFX87 30p 7473 54p 
BFX88 25p 7474 45p 
BFY50 20p 7490 98p 
BFY51 22p 7493 98p 
BFY52 20p 74111 38p 
L.E.D. RED 
2mcd 5" only ' 15p 
Panel mtg. 5p 
(Other lours and 7-seg- 
displays in onr catalogne1 . 

INTEGRATED 
CIRCUITS 

CA3046 (14 -pin DIL; 099 
LH0042CH (T099) £4.25 
MC1310P (14 -pin DIL) £2.50 
MC1496 (11Á796) (14 -pin DIL) 

789 
MFC4000B 59p 
MFC6040 8S» 
NE555V (8 -pin DIL) 65P 
SC1495 (14 -pin DIL) £2.70 
803402 (14 -pin DIL) £1.89 
TBA8108 £1.00 
AA741C (8 -pin DIL; 88p 

faA741C (14 -pin DIL) 45p 
µÁ747C (14 -pin DIL) £1.05 
GA748C (8 -pin DIL) S9p 
ZN414 (TO18) £1.20 
VOLTAGE REGULATORS 
µA7805 5V 1.5A (T03) £1.75 
µA7815 15V 1.5A (T03) £1.75 
MVR 5V, 12V, 15V, 500mA 

µ-178MÓ5 5V 500mA 
£180 

(Plastic power) £1.OS 
GA78M15 15V 500mA 

(Plastic power) £145 
6sA78L05 5V 100mA (T092) 60p 
1A78L1515V 100mA (T092) BOp 
1aA723C Variable 2 to 37V 

(T099 or 14 -pin DLL) 75p 
Our catalogue contains applica- 
tion circuits and data for all 
the above I.C.'s and many more 

DISCOUlNT Start collecting 
Details in. our 

Vouchers NOW! 
MES Discount 

SWITCHES 
Rotary adjustable stop.' pole, 
2 to 12 way; 2 pole, 2 to 6 
way; 3 pole, 2 to 4 way; 
4 pole, 2 or 3 way 36p each 
Slide Sub -min DPDT Op 

Slide Min. DPDT 13p 
Push to make Non -locking 
SPST 14p 
Push -on, Push -off Locking 
DPST 250V 4A 38p 
Rocker White DPST 250V 
10A 401' 
Rotary Mains DPST 250V 
2A 20p 
Toggle with ON /OFF plate 
DPDT 250V 1.5A 25p 
BCD OUTPUT 
SLIDE SWITCH 
Marks the end of the old - 
fasbioned thumb -wheel switch 
With 7- segment type read- 
out. Full details in our 
catalogue. £1.38 

PLUGS & SOCKETS 
DIN PLUG CHASSIS 

SOCKET 
Sp 8p 
Op 7P 

10p 7p 
10p 7p 
109 7p 
lop 9p 

2-pin 
3-pin 
4-pin 
5-pin A (180°) 
5-pin B (240°) 
6-pin 
ZACK PLUGS 
-in. Std. Mono Plastic Barrel 

in. Std. Mono Metal Barrel 
Sin. Std. Stereo Plastic Barrel 
Sin. Std. Stereo Metal Barrel 
2.5mm Plastic Barrel 9p 
2.5mm Metal Barrel 15p 
3.5mm Plastic Barrel 9p 
3.5mm Metal Barrel 15p 
ZACK CHASSIS SOCKETS 
2.5mm Open -type metal 
3.5mm Open -type metal 
5" Std. Mono Open -type metal 
i" Std. Mono Moulded with 2 

break contacts 149 
5 "Std.Stereo Open -type 

metal 1óp 
5" Std. Stereo Moulded with S 

break contacts 21e, 

189 
249 
18p 
S0p 

9p 
9p 

lOp 

PHONO 
Plastic- topped Plug Op 
Screened Plug , 
Screens Socket Single 4p 
Chassis Socket Twin Bp 

TRANSFORMERS 
LT700 min. output. Pri. 1k2; See. 

5 t) 200mW 50p 
Sub -min mains 6 -0 -6V 100mA 959: 

12 -S -12V 50mA 95p 
(Size both approx. 30 , 17 , 25mm) 

Min. mains 
0.6V 500mA, 0 -6V 500mA 
0 -13V 250mA, 0 -12V 250naA 
0 -20V 150mA, 0 -20V 150mA 
0 -24V 125mA, 0 -24V 125mA 
Mains 31T3AT: Sec: 12 -15- 

20.24.30V 2A £a -00 
Ma1nsMT206AT: Sec: 0 -15- 

20V 1A, 0- 15.20V lA £a -98 

11-55 
£1-55 
£1-55 
£1-55 

P.O. BOX 3, RAYLEIGH, ESSEX. Tel. Southend -on -Sea (0702)44101 

SHOP NOW OPEN: 284 LONDON ROAD, WESTCLIFF -ON -SEA, ESSEX 

VAT Please add 8% to the final total. Post and packing FREE in U.K. 
(I5p handling charge on orders under £I). 

First -class post pre -paid envelope supplied free with every order. 

ORGAN 
CONSTRUCTION 

A Full Scale Electronic Organ that you can 
Build to Your Own Specification. 

FULL CONSTRUCTIONAL DETAILS 
IN OUR LEAFLETS 
Leaflet MES 51: Price 15p, 
describes a fully polyphonic 
basic organ which can later be 
used as the basis of a largo 
sophisticated instr ument. 
Leaflet MES 52: Price 5p 
continues the description of 
the MES 50 series organs and shows you how 
to add a second keyboard with lots more stops. 

THE AMAZING DM02 
A ready- built, tested and guaranteed digital 
master oscillator. Accurately generates the top 
13 notes for your organ system and reduces the 
complete tuning of your organ to ONE SIMPLE 
adjustment. New design gives selectable C to C 
output ranges of (approx.) 4k to 8k (highest) or 
2k to 4k or lk to 2k, etc. right down to 16Hz to 
32Hzl And this new compatible design is even 
smaller: -only 3.5in 'e 3.7in including gold - 
plated edge connexion. 
DMO2T includes built in variable depth and 
rate frequency shift tremulant. 
DM02 £12.25 13MO2T £14.25 
SAS 110: 7-stage frequency divider in 14 -pin DIL 
package. Sine or square wave input. Square 
wave output may be converted to saw -tooth. 
£1.80 each or 6 for £9.94 or 12 for £18.18. 
Keyboards high quality, fully sprung. 
Flat -front 48 -note F to E £15.95 
Sloping -front 49 -note C to (' £15.95 
Sloping -front 61 -note C to C £2044 
Swell pedal with 10k log, PM £8 -SS 
"Spring Line Unit (Short) £845 
*Spring Line Unit (Long) £8.29 
*Reverberation Driver Module £5.34 
s S.A.E. please for full details: leaflet 01ES 24. 
Gold -clad phosohor- bronze wire 30p per yd. 
Palladium earth bar 15p per octave length. 
Contact Blocks 2 -make (GB2) 22p, 
Stop Tabs rocker type not engraved (white, red, 
grey or black) with DPDT switch 59p 

SPECIAL OFFER 
15 BC108C £1.00 

All brand new marked I.T.T. 
Guaranteed full spec. highest 

gain group. 

"ELECTRONICS TODAY 
INTERNATIONAL" 

4600 SYNTHESISER 
We stock all parts for this brilliantly designed 
synthesiser. This includes all the P.C.B.s, metal- 
work and drilled and printed front panel giving 
a truly professional finish. Authoritative opinions 
agree the E.T.I. International Synthesiser is 
technically superior to most of today's models. 
Complete constructional details in our booklet, 
available shortly. S.A.E. please for price list 
and specification. 
We also stock all parts for the P.E. Synthesiser 
and 3finisoníc. 

www.americanradiohistory.com
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AC107 0-22 
AC113 0.20 
AC115 022 
AC117K 032 
AC122 013 
AC125 019 
AC326 0-19 
AC127 0.20 
AC128 0-20 
AC132 0.18 
AC134 018 
AC137 0-16 
ACI41 0-20 
AC141K 0-32 
AC142 0-20 
AC142K 028 
AC151 0-17 
AC154 0-22 
AC155 0-22 
AC156 0-22 
ACI57 0-27 
AC165 0.22 
AC166 0.22 
AC167 0-22 
AC168 0.27 
ACI69 0.18 
AC176 0-22 
AC177 0.27 
AC178 0-31 
AC179 0-31 
AC180 0-22 
AC180K 0.32 
AC181 022 
AC181K 0-82 
AC187 0.24 
AC187K 0-25 
AC188 0-24 
AC188% 0-25 
ACY17 0-28 
ACY18 022 
ACY19 0-22 
ACY20 0-22 
ACY21 0-22 
ACY22 0-18 
ACY27 0.20 
ACY28 0.21 
ACY29 039 
ACY30 031 
ACY31 0-31 
ACY34 0.23 

ACY36 031 
ACY40 0-19 
ACY41 020 
ACY44 0-89 
AD130 0.42 
AD140 0-53 
AD142 0-53 
AD143 0.42 
AD149 0-55 
AD161 0.89 
AD182 0-39 

BRAND NEW FULLY GUARANTEED DEVICES 
AD161 & BC151 0-22 
AD162(IIP) 75 BC152 0.19 
ADT140 055 BC153 0.81 
AF114 0.27 BC154- 0-33 
AF1I5 0-27 13C157 020 
AF116. 0-27 BC158 0-13 
AF117 0-27 BC159 0-13 
AF118 0.89 B0160 0.50 
AF124 038 BC161 055 
AF125 038 BC167 0-13 
AF126 0-31 BC168 0-18 
AF127 031 BC168 0-13 
AF139 033 BC170 0-13 
AF178 0-55 BC171 0-16 
AF179 055 BC172 046 
A2180 0-55 BC173 018 
AF181 0-55- BC174 0-16 
AF186 0-55 BC175 0.24 
AF239 41 BC177 021 
AL102 072 BC178 021 
AL103 0-72 BC179 0-21 
A0226 0-28 BC180 0-27 
A8Y27 0-88 BC181 0-27 
48228 0-28 BC182 0-16 
ASY29 0-28 BC782L 018 
AS250 0.28 BC183 048 
ASY51 0.28 BC183L 046 
AS252 0.28 BC184 0.22 
ASY54 028 130184L 0-22 
ASY55 0-28 BC186 031 
ASY56 0.28 BCI87 0-31 
ASY57 0.28 2C207 0.12 
ASY58 028 BC208 0.12 
ASY73 0-28 BC209 013 
ASZ21 0.44 BC212L 0-14 
BC107 0-9 BC213L 014 
BC108 0-9 BC214L 048 
20109 0.9 BC225 028 
BC113 011 BC226 0.29 
B0114 0-17 BC301 0-80 
BC115 0.17 BC302 0-27 
BC118 017 130303 0-35 
BC317 0-20 BC304 0-40 
BC118 0-11 BC440 034 
1301I9 038 BC460 0-40 
BC120 0-88 130230 0-27 
B0125 0-13 BCY31 0-29 
BC128 0-20 BCS 32 0.33 
BCI32 0.13 BCY33 024 
80134 0-20 BCY34 0-28 
BC135 0-18 BCY70 0-16 
BC136 0.17 130271 022 
BC137 047 BCY72 0.18 
BC139 0-44 BCZ10 0-22 
BC140 033 BCZ11 028 
BC141. 038 BCZ12 0-28 
BC142 0-83 BD115 088 
130143 033 13D118 0.88 
BC145 0-50 BD121 0-668 
20147 041 BD123 0.72 
BC148 0-11 138124 0-76 
BC149 0-13 BD131 0-55 
BC150 020 BD132 0-66 

BD133 0.72 
BD138 044 
BD136 0-44 
BD137 0-50 
BD138 0.55 
BD139 0-61 
BD140 0-66 
BD155 0-88 
131075 0-66 
BD176 066 
BD177 072 
BDI78 0-72 
BDI79 0-77 
BD180 0-77 
BD185 0-72 
BD186 0-72 
BD187 077 
BD188 0-77 
BD189 0-83 
BD190 0-83 
BD195 0-94 
BD196 0-94 
BD197 099 
BD198 099 
B13199 81-05 
BD200 £1-05 
BD205 0-88 
BD206 0-88 
BD207 21-05 
BD208 £1.05 
BDY20 £i10 
BF115 0-27 
BF117 050 
132118 0-77 
BF119 077 
BF121 0.50 
BF123 0-55 
BF125 0.50 
BF127 055 
BF162 0.61 
BF158 050 
BF154 050 
132155 O77 
82158 053 
BF157 0-81 
BF/58 061 
BF159 068 
BF160 0-44 
B2I82 0.44 
82163 044 
BF164 044 
BF165 0.44 
132167 024 
BF173 0.24 
BF176 0.39 
BF177 089 
132178 038 
BB179 038 
BF180 . 083 
112181 083 
132182 044 
BP183 0.44 

BF184 0-28 MJE3440 0.55 20302 0-21 
132185 0.33 MPF102 0-48 20303 0.21 
BF187 0-30 MPF104 0-41 20304 0-27 
BF188 0-44 MPF105 041 20306 0.44 
BF194 0-13 0019 089 20308 0.39 
BF195 0a3 0020 0-70 20309 0.39 
22196 0-18 0022 052 20319 0.22 
BF397 0-18 0023 0-54 2G339A 0.18 
112200 0-50 0024 0-82 20344 0-20 
BF222 £1-05 0 2 0.42 20345 0.18 
BF257 0-50 0026 0-32 20371 0-18 
BF258 0-86 0028 0.55. 20371B 0.13 
BF259 0.94 0C29 0.55 20'373 0-19 
BF262 0-81 0035 0-46 20574 0.19 
BF263 0-81 0036 0d)5 20377 0.83 
BF270 0-39 0041 022 20378 0.18 
BF271 0-33 0C42 0-27 20381 0.18 
BF272 0-88 0C44 017 20382 0.18 
BF273 0.89 0045 0-14 20401 0.38 
BF274 0-39 OC70 0-11 20414 0-33 
BFW10 038 0071 0-11 28417 0.28 
BFX29 0-80 0072 0-16 22388 0.39 BFX84 0.24 0074 0.18 2N388A 081 
BFX85 0-33 0075 0-17 22404 0.22 
BFX88 0-24 0076 0-17 2N404A 0.81 BFX87 027 0077 0-28 22524 0.46 
BBX88 0-24 0081 0-17 22527 0.54 
BFY50 0-22 00818 0-17 2N59ß 048 
132251 0.23 0082 047 22599 050 
BFY52 0-22 00821) 0-17 22696 0.14 
BFY53 0-19 0083 0-22 22697 0-15 
1307119 0.17 00139 0.22 22698 027 
BBX20 0-17 00140 0-22 214699 0-89 
B8Y25 0-17 00169 0.28 22708 0-09 
B8Y26 0-17 00170 0-28 22706A 010 
B8Y27 0-17 00171 0-28 22708 0-13 
B8Y28 0-17 00200 048 21'7711 0-38 
130219 017 00201 0.81 22717 089 
135238 0-20 00202 0-31 22718 0-27 
110239 020 00203 018 22718A 055 
BSY40 031 00204 018 2N726 031 
B8Y41 031 00205 0.89 22727 0-81 
B8Y95 0-14 00309 0-44 12743 0-22 
1382954 0-14 00271 0-48 2N744 0.22 
Bu105 22-20 ORP12 0.48 2N914 018 
0111E 0-55 011260 0-44 214918 0.38 
0400 088 011261 0-44 2N929 0-28 
C407 028 P20 0.85 22930 0-23 
C424 028 P3464 0-22 221131 022 
0425 055 2397 046 221132 0-24 
C426 089 ST140 0-14 221302 018 
C428 022 ST141 0.19 221303 018 
0441 0-83 TIP29 048 221804 0-19 
C442 088 TIP30 0-56 221305 0.19 
CA44 0-89 TIP31A 060 2N1306 023 
0450 0-24 TIP32A 078 2N1307 0-23 
MAT100 0-21 TIP41A 073 221308 028 
MAT101 012 TIP42A 018 221309 0-28 
ffiAT120 021 TI843 0-34 221613 022 
1IAT121 0.22 UT46 0-30 221711 0-22 
MJE2955 0-95 Z50414 8120 281889 0.35 
M3E3055 0-82 20301 021 2571890 0-50 

LINEAR I.C's -FULL SPEC. 
Price 

Type No. 1 26 100+ 
72702 50p 489 45p 
72709 25p 289 206 
72709P 20p 196 18P 
72710 85p 839 800 
72741 30p 
727410 28p 

29p 26p 
72741P S0P 292 286 
72747 85P 80p 75p 
72748P 389 Hp 84p 
ßL2010 590 450 40p 
OL701C 500 45p 40p 
8L7020 501, 450 400 T263 8 70p 
TÁÁ298 E1 0Ó 950 909 
TAA350A £1.95 £1.80 £1.70 
µÁ703C Sep 249 
(A709C 20p 19p 189 
µA711 35p 38p 80p 
µA712 35P 33p 306 
TBA800 95p 98p 900 
78003 21.50 81.45 21.40 
760023 61.50 21.45 £1.40 
76660 95p 93p 900 

INDICATOR TUBES 
3015F Mfnitron .. £1.50 
MAN 3M. L.E.D. 7- segment 

0.127" £1.90 
All indicators 0.9 } Decimal point. 
All side viewing. Full data for all types 
available on request. 

DTL 930 SERIES 
LOGIC I.C's 

Price 
Type 25 100+ 
BP930 15p 14v 18p 
BP932 169 159 14p 
BP933 160 15p 14p 
BP935 18p 15p 14p 
BP936 lop I5p 14p 
8P944 160 15p 149 
BP94.5 309 28p 25p 
132946 150 145 18p 
BP948 805 28p 25p 
BP951 700 050 60p 
BP962 150 14p 139 
BP9093 45p 43p 40p 
BP9094 450 48p 400 
BP9097 45p 43p 40p 
BP9099 45p 43p 40p 
Devices may be mired to qualify 
for quantity price. Larger quantity 
prices on application. (DTL 930 
Serles only). 

VOLTAGE REGULATORS 
Tá.3 Plastic 1.5 Amps 
µA.780512129 52 (Equiv. to 

112852 ) 81.35 
µA.7812/2130 12V (Equiv. to 

MVR12V) 41.85 
µA.7815'L131 15V (Equiv. to 

821115V) £1.35 
1.5117818 £1.85 

TRIPLE 66 -bit DYNAMO 
SHIFT REGISTER EDSR 3166 

Comprises three 66 -bit 2 0 dynamic 
shift registers with Independent 
inputs and outputs. TTL compati- 
bility and buffered clock lines to 
reduce the capacitive load pre- 
sented at the clock pine. A boot- 
strapped buffer ensures a full logic 

wing at the output. 
NOW ONLY Pi EACH 

DUAL -IN -LINE SOCKETS 
14 8: 16 Lead Sockets for use with 
DUAL -IN -LINE I.C's. TWO Ranges 
PROFESSIONA L B NEW LOW COST 
PROF. TYPE No. 1-24 25-99 100up. 
TOO 14 pin type 38p 30p 27p 
TOO 16 pin type 380 35p 32p 
I.OW COST No. 
BPS 14 16p 14p 129 
BPS 16 179 159 18p 
BPS 8 pin type 150 18p 119 

12 

221893 0.41 
221147 0.79 
221140 0.83 
282160 0.66 
222152 039 
2142193 039 
222194 0.39 
222117 0.24 
222218 0-22 
222219 0.22 
222220 0.24 
282221 0.22 
222222 0.22 
2 /42368 0.19 
222369 046 
2N2369A 0.18 
222411 0.27 
222412 0.27 
222646 0.52 
222711 0.23 
2 /42712 0.23 
222714 0.23 
222904 0-19 
2229044 0.23 
2N2901- 0.23 
222905A 0.28 
222906 0.17 
2N2906A Oß0 
322907 0.22 
2N29074 0.24 
2 /12923 0.18 
2N2924 0.16 
222928 0.18 
222828(0) 14 
222926(2) 12 
222926(0) 11 
222926(R) 11 
222926(B) 11 
2143010 0.77 
223011 0.18 

223053 0.19 
228054 0.51 
223055 0.45 
2N3391 016 
2231915 0.18 
2N3392 0.18 
223393 0.16 
223394 0-18 
223395 0.19 
223402 0.23 
223403 0-23 
283404 0.81 
223405 0-46 
223414 0.17 
223415 0.17 
223416 0-31 
223417 031 
223525 0-83 
323614 0-74 
223615 0.82. 
223616 0.82 
223646 0.10 
223702 013 
2N3703 0-13 
222704 0.14 
223705 0.18 
223706 0-18 
223707 0-14 
2N3708 0.09 
223709 0.10 
223710 0.10 
2143711 010 
223819 031 
2N8820 0.55 
223821 0.39 
228823 0.31 
223903 0.31 
2143904 0.88 
223905 0.81 
2N5906 030 

224058 0.13 
224059 0.11 
221060 0.18 
284061 0-13 
224062 013 
224284 0.19 
224285 0.19 
224286 0-19 
224287 019 
224288 019 
224289 0-19 
224290 0 19 
2N4291 0-19 
224292 0-19 
2N4293 0.19 
225172 0-13 
225294 0-80 
225457 0-85 
225458 0-85 
2145459 0-44 
228221 0.75 
28301 0.55 
28302A 0.48 
28302 0.48 
28303 001 
28304 077 
28805 0'88 
20306 088 
20307 0-86 
28321 0.62 
28322 048 
28322A 048 
28323 0.82 
28324 9.77 
28325 0.77 
28326 077 
28827 077 
28701 046 
40861 0-44 
40362 050 

DIODES AND RECTIFIERS 
AA119 009 BY128 017 0A10 015 
A4120 0-09 BY130 0-18 0A47 0-08 
AA129 0-09 BY133 023 0A70 0.08 
AAY30 0-10 BY164 055 0479 0.08 
AA7.13 0.11 82X38i300.48 01181 0.08 
BA100 011 BYZ10 0.89 0A85 010 
BA116 018 BYZ11 088 0490 0-07 
BA326 0-24 132212 0.38 0A91 0-07 
BA148 018 BYZ13 028 0495 0-08 
BA154 0.18 BYZ16 044 0A200 007 
BA155 0.18 22217 089 0A202 0-08 
BA156 0.15 82218 0-39 0810 0-06 
BA173 0-18 BY7.19 0-81 8819 0.08 
82100 0.17 0062 1284 008 
BY101 018 (OA91 Eq)0.06 1N34A 0-08 
112105 0-19 00651-- 114914 006 
BY114 0-18 (0A70-79) 007 12916 0-06 
22124 0-13 0A5 039 1N4148 0-06 
132126 0.113 OA5 short 021 0.11 
BY127 0-17 I 

38 
leads 028 I8951 007 

BB104 VARICAP BACK TO BACK 016 

74 Series T.T.L. I.C's 
BI -PAS STILL LOWEST IN PRICE. FULL SPECIFICATION 
GUARANTEED. ALL FAMOUS MANUFACTURERS 

Type QuSantities100} 
Type 1 

Quantities 

5p p £p £p £0 £p 
7400 0.15 0.14 0-18 7448 1.10 1.07 1.05 
7401 0-15 0.14 0.18 7450 0.15 0.14 0.13 
7402 0-15 0.14 0.18 7451 0.15 0.14 0.18 
7403 0.15 0-14 0.18 7453 0.15 0.14 0-15 
7404 0.15 0.14 0.18 7454 0-15 0.14 0.18 
7405 0.15 0.14 0-18 7460 015 0.14 0.18 
7406 0.89 0.34 0.31 7470 0.32 0.20 0.27 
7407 0-39 0.34 0.31 7472 0.32 029 0.27 
7408 0.25 024 0.23 7473 0.41 039 0.35 
7409 0.25 0.24 0.23 7474 0.41 0.39 0.35 
7410 0.15 0.14 0.18. 7475 0.60 0.58 0.58 
7411 0.25 0.24 0.28 7476 0.44 0.43 0.42 
7412 0.28 0.27 0.26 7480 0.60 0-58 0-85 
7413 0.32 0.31 0.30 7481 1-10 1.05 1-00 
7416 0.30 0.29 0.28 7482 0.90 0.85 0.80 
7417 0.30 0.29 0.28 7483 1.20 1.16 1.05 
7420 0.15 0.14 0.18 7484 1-00 0.97 0.95 
7422 0.80 029 0-28 7485 1-60 1.55 1.50 
7423 0.40 0.39 0.88 7486 . O.35 0.34 0.33 
7425 0.40 0.39 0.38 7489 4.00 3.75 3.50 
7426 0.40 0.88 0.36 7490 0.65 0.68 0.60 
7427 0-40 0.88 0.36 7491 1.10 1.05 1.00 
7428 0.46 042 0.40 7492 0.74 0.71 0.64 
7430 0.15 0.14 0.18 7493 0.74 0.71 0.64 
7432 0.40 0.38 0.38 7494 0.85 0.82. 0.75 
7433 0.42 040 0.38 7496 0.85 0.82 0.75 
7437 0-35 0-32 0-30 7496 098 093 0.88 
7438 0.35 0.82 0-30 74100 1.50 1.45 1.40 
7440 0.15 0.14 0.18 74104 0.60 0.58 0.55 
7441 0-74 0-71 0.64 74105 0.60 0.58 0.55 
7442 0.74 0.71 0.64 74107 0.44 0.42 0-40 
7443 1.20 1.15 1.10 74110 0.80 0.55 0.50 
7444 1.20 1-15 1.10 74111 0-90 0.88 0.85 
7445 1.60 1.55 1-50 74118 1-00 0.95 0-90 
7446 120 1.15 1.10 74119 150 1.40 1.80 
7447 1.10 1.07 1.05 74121 050 048 045 

( 
Type Quantities 

1 

8p 2.4) 8 p 
74122 0.70 0.68 0.65 
74123 0.75 0.78 0.70 
74141 0.85 0.82 0.79 
74145 1.30 1.25 1.20 
74150 1.50 1.40 1.80 
74151 1.10 1-05 1.00 
74153 1.20 1.10 1.00 
74154 1.70 1.85 1.60 
74155 1-20 1.15 1.10 
74156 1.80 1.15 1.10 
74157 1-00 095 0.90 
74160 1.40 1.35 1.80 
74161 1.40 1.85 1.80 
74182 1.40 1.85 1-80 
74163 1.40 1.35 1.80 
74184 1.80 1.75 1.70 
74165 1-80 1.75 1-70 
74166 1.60 1.58 1.50 
74174 1.60 1-58 1.50 
74175 1.10 1.05 1-00 
74176 1.25 1.20 1.15 
74177 1.25 1.20 1.15 
74180 125 120 1.15 
74181 8.95 8.85 876 
74182 1.25 1.20 1.15 
74184 1.80 1.76 1.70 
74190 1.95 1.90 1.85 
74191 1.95 1.90 1-85 
74192 1.95 1.90 1.85 
74193 1.95 1.90 1.85 
74194 1-30 1-25 1.20 
74195 1.10 1.05 1.00 
74196 120 1-15 1.10 
74197 120 1.16 1.10 
74198 2.75 2.70 2.65 
74199 250 240 2-80 

Devices may be mired to qualify for quantity price. (TTL 74 series only) data to available for the above series of LOW in booklet forma Price 85p. 

www.americanradiohistory.com

www.americanradiohistory.com


-the lowest prices! 
BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guranteed 
Pak No. EQVT 
T1 8 203713 0071 
T2 8 D1374 0075 
T3 8 D1216 00810 
T4 8 2G381T 0081 
T5 8 20382T 0082 
P8 8 2G344B 0C44 
T7 8 20345B 0045 
T8 8 20878 0078 
TO 8 20399A 2N1302 
110 8 20417 AF117 

All 54p each pak 

ND 120 NIXIE DRIVER 
TRANSISTOR. 
Suitable replacement for 
BEX 21, C 407, 2N 1893 
120veb. 

1 25 100+ 
0.19 0-17 0.18 

Sil. trans. suitable for 
P.E. Organ. Metal TO-18 
Egvt. ZTX300 Op each. 
Any Qty. 

GP 100 TOI METAL 
CASE GERMANIUM 
Vebo= 80V. Vero =20V. 
IC, =10 amps. Ptot= 
30W. hfe =30 -170. 
Replaces the majority of 
Germanium power tran- 
sistors in the OC, AD 
and NKT range. 

1 25 100+ 
0.47 0.44 0-40 

GP 900 TOS METAL 
CASE SILICON 
Veho =100V. Viceo =60V 
I.C. = 15 amps. Ptot= 
115W. hIe =20. 100íT= 
1MHz. Suitable replace- 
ment for 2N 3055, 
BDY 11 or BDY 20. 

1 25 100+ 
0.55 0.58 0-51 

NEW 9th EDITION 
Over 800 pages 

TRANSISTOR EQUIVA- 
LENTS BOOK. A com- 
plete croes reference and 
equivalents book for 
European, American and 
Japanese Transistors. 
Exclusive to BI -PAK. 
22.30 each. 

A LARGE RANGE OF 
TECHNICAL AND DATA 
BOOKS ARE NOW 
AVAILABLE EX STOCK. 
SEND FOR FREE LIST. 

GENERAL - PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 2E70818. BOY - 
27128/95A. All usable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE in PNP Sim- to 
2N2900, BCY70. When 
ordering please state 
preference NPN or PNP. 

20 For 0.54 
50 For 1.08 

100 For 1.92 
500 For 8.25 

1000 For 14.80 

SIL. G.P. DIODES Op 
300mW 30 0.55 
4OPIV(Min.) 100 1.85 
Sub -Min. 500 5.50 
Fully Tested 1,000 9.90 
Ideal for Organ Builders. 

AD16I/162 
PNP 

Mil' COMP GERM. 
TRANS. OUR LOW- 
EST PRICE OF 76p 
PER PAIR. 

LOOK FOR OUR 

AUDIO & 
ELECTRONIC 

COMPONENTS 
ADVERTISEMENTS 
PRACTICAL WIRELESS 

EVERYDAY 
ELECTRONICS AND 

RADIO CONSTRUCTOR 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 

555 2 -33V- 400mV (D0.7 
Case) Sp ea. 11W (Top - 
Hat) 18p ea. 10W (00-10 
Stud) 82p ea. 

QUALITY TESTED SEMICONDUCTORS 
Pak No. Price 

£p 
QI 20 Red spot transistors PNP 0.54 

Q3 
16 

4 OC 
White 

type transistors 0-54 
PNP 

Ú-5S4. 
Q4 6 Matched transistors 0044/45/81/81D 0.54 
05 4 OC 75 transistors 0-54 
Q6 5 OC 72 transistors 0.54 
Q7 4 AC 128 transistors PNP high gain 0.54 
03 4 AC 126 transistors PNP 0.54 
Q9 7 OC 81 type transistors 0.54 
Q10 7 LC 71 type transistors 0.54 
Qil 2 AC 127/128 Complementary paire 

PNP /NPN 0.54 
Q12 3 AF 116 type transistors 0.54 
Q13 3 AF 117 type transistors 0.54 
Q14 3 OC 171 H.F. type transistors . 0.54 
Q15 7 2N2926 Sil. Epoxy transistors 

mixed colours 0.54 
Q17 5 NPN 2x ST.141 & 3x ST.]40 0.54 
Q18 4 MADT'S 2 x MAT 100 & 2 x MAT 

120 0.54 
Q19 3 MADT's 2 x MAT 101 & 1 x MAT 

121 0.54 
Q20 4 OC 44 Germanium transistors A.F 0.54 
021 4 AC 127 NPN Germanium transistors 0-54 
Q22 20 NKT transistors A.F. R.F. coded 0.54 
Q23 10 OA 202 Silicon diodes sub -min 0.54 
Q24 8 OA 81 diodes 0.54 
Q25 15 IN914 Silicon diodes 75 PIV 75mA 0.54 
Q26 8 0A95 Germanium diodes sub -min 

IN 69 0.54 
2 10A PIV Silicon rectifiers I042531 0.54 
2 Silicon power rectifiers BYZ 13 0.54 
4 Silicon transistors 2 x 2N696, 

1 x 2N697, 1 x 288698 0.54 
7 Silicon switch transistors 2N706 

NPN 0.54 
6 Silicon switch transistors 2N708 

NPN 0.54 
3 PNP Silicon transistors 2 x 2N1131, 

1 x 2N1132 0.54 
3 Silicon NPN transistors 2N1711 0.54 
7 Silicon NPN transistors 2N2369, 

500MHz (code P397) 0 -54 
3 Silicon PNP TO -5. 2 x 2N2904 & 

1 x 2N2905 0.54 
7 2N3646 TO-18 plastic 300 MHz NPN 0.54 
3 2N3053 NPN Silicon transistors 0.54 
7 NPN transistors 3 x 2N3703, 2 x 

2N3702 0.54 

Q27 

Q29 

Q30 

Q31 

Q32 

Q33 
Q34 

Q35 

Q37 
Q38 

I.C. 65p each 

Al prices include V.A.T. 

MAMMOTH I.C. PACK 
APPROXIMATELY 200 PIECES ASSORTED 
MANUFACTURERS FALL -OUT INTE- 
GRATED CIRCUITS INCLUDING LOGIC 
74 SERIES LINEAR and AUDIO AMPLIFIERS 
MANY CODED also SOME UNKNOWN 

TYPES - YOU TO IDENTIFY 
PAK NO. M.I.C. 200 

PRICE El .25 per PAK including p & p & V.A.T. 

INTEGRATED CIRCUIT PAKS 
Manufacturers "Fall Outs" which include Functional and Part -Functional Unite, 
These are classed as 'out -of -spec' from the maker's very rigid specifications, but 
are ideal for learning about I.C's and experimental work. 

Pak No. Contents Prise Pak No. Contents Price Pak No. Contents Price 
two= 12x7400 0-54 1.11C46=5x7446 0.54 UIC90=5x7490 0.54 17I001=12x7401 0.54 1.71C48=5x7448 0-54 U2C91=507491 0.54 UICO2=12x7402 0.54 U1050=12x7450 0.54 111C92=5x7492 0-54 
U1CO3=12x7403 0.54 UIC51 = 12 x 7451 054 U1C93=5x7493 0-54 171004=12x7404 0-54 171053=12x7458 0-54 UIC94=5x7994 0-54 171005=12x7405 0-54 UIC54=12x7454 0-54 U1095=5x7495 0.54 1.71006=8x7406 0-54 UIC60=12x7460 0-54 171096=5x7496 0.54 
171C07_,8x7407 0-54 U1070=8x7470 0.54 UIC100=5 x 74100 0.54 UIC10= 12 x 7410 0-54 171C72=8x7472 0-54 UIC121=5x74121 0.54 
UIC20 =12 x 7420 0-54 171073=8x7473 0.54 UIC141=5x74141 0.54 UIC30=12x7430 0-54 U1C74=8x7474 0-54 U10151=5x74151 0.54 
UIC40= 12 x 7440 0-54 I7IC76=8x7476 0-54 UIC154= 5 x 74154 0-54 UIC41=5x7441 0-54 U1080=5x7480 0.54 U1C193=5x74193 0-54 U1042=5x7442 0-54 LTIC81=--5x7481 0.54 U10199=5x74199 0.54 UIC43=5x7443 0-54 17I082=5x7482 0.54 
17I044=5x7444 0.54 UIC83=5x7485 0.54 UICXI=25Assorted 
1.71045 =5 x 7445 0.54 UIC86=5 x 7486 0-54 74'e 01-85 
Packs cannot be split, but 25 assorted pieces (our mix) is available as PAR UIC Xl. 

1975 CATALOGUE 
NOW READY 10p ORP12 4811 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW 

M ICI-PAK UCTORSD 
Money back refund if not satisfied 

Pak No. Description Price 
U 1 120 Glass Sub -Min. General Purpose 

£p 
urpose Germanium Diodes..., 0.84 

U 2 60 Mixed Germanium Transistors AF/RF 0.54 
U 3 75 Germanium Gold Bonded Sub -Min- like 0A5, 0A47 0.54 
U 4 40 Germanium Transistors like 0081, AC128 0.54 
U 5 60 200mA Sub -Min. Silicon Diodes 0.54 
U 6 30 ßi1, Planar Trans. NPN like BSY95A. 2N706 0.54 
U 7 16 Sil- Rectifiers TOP -HAT 750mA VLTG. RANGE up to 1000 0.54 
U 8 50 Sil. Planar Diodes DO -7 Glass 250mA like 0A200/202 0-54 

20 Mixed Voltages, 1 Watt Zener Diodes 0-54 
20 BAY50 charge storage Diodes DO -7 Glass 0-54 
25 PNP Sil. Planar Trans. TO -5 like 2N1132, 2N2904 0.54 
30 PNP -NPN Sil- Transistors 00200 & 28 104 0.59 
150 Mixed Silicon and Germanium Diodes 0.54 
25 NPN 811. Planar Trans, TO-5 like BFY51, 2N097 0.54 
10 8 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.54 

U17 30 Germanium PNP AF Transistors TO.S like ACT 17.22 0.54 
8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0.54 
25 Silicon NPR Transistors like BC108 0.54 

U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV .. , 0.54 
U21 30 AF Germanium Alloy Transistors 2G300 Series & 0071 0.54 

30 MADT'e like MHz Series PNP Transistors 0.54 
U2 20 Germanium 1 Amp Rectifiera GJM Series up to 300 PIV 0.54 

25 300 MHz NPN Silicon Transistors 2N708, BSY27 0.54 
U26 30 Fast Switching Silicon Diodes like IN914 Micro -Min- - . , 0.54 
U29 IO I Amp SCR's TO-5 can, up to 600 PIV CR81125-600 2.08 

25 Zener Diodes 400mW DO -7 case 8 -18 volts mixed 0.54 
33 15 Plastic Cage 1 Amp Silicon Rectifiers IN4000 Series 0.54 

30 Silicon PNP Alloy Trans. TO -5 BCY28 20302/4 0.54 
25 Silicon Planar Transistors PNP TO -18 2N2966 0.54 

U36 25 Silicon Planar NPN Transistors T0 -5 BFY50 /51/52 .. , 0.54 
30 Silicon Alloy Transistors 80 -2 PNP 00200, 28322 - 0-54 

U 9 

1110 
U11 
1713 

U14 
U15 
L16 

U18 
U19 

1723 

4 
1725 

1732 

II 
1134 
1735 

1737 

U38 
1139 
1740 

U43 
U44 
U45 
1146 

U47 
U48 
U49 

20 Fast Switching Silicon Trans. NPN 400 MHz 2N3011 0 54 
30 R.F. Germ. PNP Transistors 2N1353/S TO -5 0.54 
10 Dual Transistors 6 lead TO -5 2N2060 0.54 
25 Sil. Trans. Plastic TO -18 A.F. BC113/114 0.54 
20 Sil. Trans, Plastic TO -5 BC115/116 0.54 
7 9A SCR, TO66 up to 600PIV 1.08 
20 Unijunction transistors similar to TI848 0.54 
10 TO220AB plastic triads 50V SA L1.08 
9 NPN Oil. power transistors like 2N3055 £1.08 
12 NPN Sil. plastic power trans. 60W like 2N5254/5296 £1.08 

Code No's mentioned above are given as a guide to the type of device i the pak. The devices themselves are normally- unmarked. 

FREE 
One 55p Pak of your 
own choice tree with 
orders valved £4 or over 

CADIUM CELLS 

NEW LOW PRICED TESTED S.C.R.'s 
PIV lA 3A 5A 5A 7A l0A 16A 30A 

TO5 TOfi4T060T064T048T048T046T 048 
50 0.28 0.28 0.39 0.89 0.52 0.55 0.59 1.27 

1000.28 0.87 0.52 0.52 0.55 0.84 0.70 1.54 2000.89 0.41 0.540-54 0.83 0.87 0.83 1-78 
400 0.48 0.52 0.82 0.82 0.74 0.88 1.03 1.93 
6000.59 0.88 0.75 0.75 0.85 1.07 1.35 - 
800 0.70 0.77 0.8S 0.88 0.99 1.32 1-85 4-40 

SIL. RECTS. TESTED 
PIV 300mA 750mA IA 1.5A 3A l0A 30A 

50 0.05 0.08 1N4001 0-05 0.08 0.15 0.21 0.80 
100 0.05 0-07 1N4002 0.08 0.10 0.17 0.28 0.75 
200 0.08 0.10 1N4003 0.07 0.22 022 025 1.00 
400 0.08 0.15 1N4004 0-08 045 0.30 0.38 1.85 
600 0.09 0.17 1N4005 0.10 0.18 0.38 0.45 1.95 
800 0.12 0.19 1N4006 0.11 0.20 0.88 0.55 2-10 

1000 0.14 O.ß0 1N4007 0.12 025 0.48 0.85 2.50 
1200 - 10.35 0.30 0.58 0.75 8.00 

DIACS 
FOR USE WITH 
TRIACS. 
BR100 (D32) 255 each 

10 amp POTTED 
BRIDGE RECTIFIER 

on heat sink. 
100PIV. 99p each 

TRIACS 
VBOM 2A 6A l0A 

TO-5 TO-60 TO-40 

D p £D 

100 33 55 88 
200 65 88 99 
400 77 SS 1.21 

2N3055 
115 WATT SIL 
POWER PIPE 

45p EACH 

2 Amp. BRIDGE RECTS. 
50 v RMS 35p each 

100 v RMS 40p 
200 v RMS 45p - 

400 v EMS 50p 
1,000 v RMS 55p ,a 
Size 16 mm x 16 mm. 

D1699 NPN SILICON 
DUAL TRANSISTOR 
(Similar to 2N2060) 

1 25 100+ 
028 0.28 023 

LINEAR INTEGRATED CIRCUIT PARS 
MANUFACTURERS FALL -OUTS 
ULIC709 10 x 709 .. .. .O.54 
ULIC710 7 x 710 .. . , .. 0.54 
ULIC741 7 x 741 ., .. 0.54 
ULIC747 5 x 747 . - .. .. 0.54 
ULIC748 7 x 748 .. .. .. 0.54 

Giro No. 388 -7006 
Please send all orders direct to warehouse and despatch department £PAK 
P.O, BOX 6, WARE HERTS 

Postage and packing add top Overseas add extra for airmail. 
Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 

13 
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T5i[11mp1Us 
Digital Displays 

SLAT RED LED 0.3" 
DIGIT 0 -9DP 89p ea 
GREEN &YELLOW £1.40 

JUMBO LED 0.6" 747 
DISPLAY £2.25 ea. 

3015F 0 -9DP £1 ea. 

ZENON FLASH TUBE 
£4. .Data 15p. 

LEDS 209 STYLE ONLY 13p ea 
TIL '209 WITH CLIP RED 15p ea 
TIL 211 & CLIP GREEN 29p ea 
LARGE 0,2" & CLIP RED 17p ea 
LARGE 0,2" CLIP GREEN 30p ea 
209 STYLE OR ,2 "ORANGE 29p ea 
INFRA RED LED £1,255777 33p, 

pH0ii0 [C 01p 
TEC12 PHOTO AMP /SCMITT /RELAY 
DRIVER or LED TTL INTERFACE 81p 

FLUORESCENT LIGHTS 12V MADE IN UK 
8 WATT 13" £3. 13W 22" 13,50 

O101ïitiL CLOCFi 
IC ÁY51224 4 DIGIT CLOCK £3.75 
MM5311/4 6 DIGIT CLOCK £7 

CASSETTE *1215 
mechanics 
NEW 8tk CARTRIDGE MECHANISM £8 

STEREO CASSETTE MECHANISM £13.75 
Suitable for 'PW ASCOT' recorder 
with heads etc,SEND 15p for DATA 

INTEGRATED 
CIRCUITS 

709 DII:14 29p L8377 2828E2,87 
555 TIMER 54p LM380 2W AF 89p 
703 RF/IF- 28p LM381 2xPre £2 
709 T099 23p LM3900 4x0PA69p 
709 DIL 14 28p MC1303 £1.20 
710 DIL 14 34p MC1306 49p 
723 Reg. 54p MC1310&LED£2.65 
741 DIL 8 27p MC1312 SQ £2.10 
741 DIL 14 29p MC1330 69p 
741 0099 29p MC1339 2xPre £1 
747 2x741 70p MC1350 55p 
748 DIL 8 33p NE536 fetOPA £2 
7805 5V £1,40 NE540 Driver £1 

7812 & 15 £1.40 NE550 2vRef 79p 
76013 6W AF £1 NE555 Timer 55p 
8038 SIG GEN £3 NE556 2x" £1.20 
CA3028 -£l NE560 PLL £3.15 
CA3046 55p NE561 PLL £3.15 
CA3048 £2 NE562 PLL £3.19 
CA3052 E1.50 NE565 PLL £2.69 
CA3054 £1 SN72709 709 28p 
1.8300 2-20V 12 SN72741 741 26p 
LM301 OPA 45p SN72748 748 33p 
LM304 0-40V E3 0576660 IF £1 
LM307 OPA 49p SN76611 IFE1,25 
LM308 HiSo 95p TAD110 &IF £2 
L11309K 58 £1.48 TBA810 7WAF 99p 
LM372 IF £1.80 ZN414 RX £1.09 

SPECIAL OFFERS 

253055 FULL HIGH SPEC 115W 37p 
7411 8PIN DIL 27p,MFC40008 33p 
NE555 TIMER 55p.10414 RX £1.09 
BC139 9p.253819e 16p.RFY51 15p 

ifip 1411 TTL 
7473/74/76 29p 

7400 GATES 13p 7475 45p 
7404 INVERT 17p 7490 52p 
7401 /2 /10etcl4p 7491/2/3/4 599 
7413 SCMITT 31p 74100 74175 £1 
7440 BUFFER 14p 74121 32p 
7447 DRIVER 89p 74123 59p 
7470 & 7472 29p 74141( 6.7441)73p 

EiatIiifnicN 
1'VINASqR,ßERKS. 
58.'60 GROVE RD; 
SEND C.W.O. ADD VAT TO ALL 

MO.I.Y SACIE tT. NOT SAT /SFIED. .: 
LARGE STITCICB, LOLPHIÇES, 
ALi -1311 E' N5.4 TaP GRABE FULL 
SPEC BEVECES.CALLERS WEICOME, 
CATALOGUE /LIST FREE SEND SAE. . 

BARCLAYCARD & ACCESS X; PONT_ 
ICES TN- U.S.$ &P 15P EXPORTS SOo.. 

TRANSISTORS 
& DIODES 

Price each MATCHING Shp 
103.50SH SET1Op 
TIP 41 70p 
TIP 42 88p 
TIP 2955 90p 
TIP 3055 55p 
TIS43 see2N2646 
ZTX109 &301 13p 
154001 4p 
154004 & 7 7p 
1N4148 & 914 4p 
25697 14p 
2570668 lip 
252646 UJT 32p 
252904 & 5 20p 
252926royg 9p 
253053 17p 
253055 115W 37p 
253563 & 64 16p 
253614 49p 

05X19/25/21 16p. 253702 & 3 9p 
MJE2955 SOP 253704 & 5 10p 
MJE3055 65p 253706 & 7 9p 
MP0131 PUT 49p 253708 & 9 8p 
0491 0A81 OP 253710 & 11 10p 
0A81 & OA91 6p 253819E FET 16p 
TOP 29 & 30 5210 213823E FET 17p 
TIP 31 & 32 69p 253904/5/6 15p 

FULL SELECTION IN OUA FREE LISTS, 

AC127 & 128 16p 
AC187 & 188 19p 
AD149 43p 
AD161 & 162 33p 
BC107 & 108 9p 
BC109 10p 
BC147/8/9 lOp 
BC157/8/9 12p 
BC167/8/9- 12p 
BC177/8/9 18p 
BC182/3/4A&110p 
BC212/3/4A&Lllp 
BCY70/1/2 17p 
BD131 & 132 39p 
BFR51 
BFR50/51 23p 
BFR50/51 23p 
1119R88 250V 29p 

BFY50/1/2 15p 

NEW TRAMPUS FULL SPEC PAKS 

PAK A 10 RED LEDS our choice E1 
PAK B 4 741 OP AMP " £1 
PAK C 4 253055 £1.1 12 BC109 £1 
PAK E 10 ßC182 £1.F 11 253704 E1 
PAK G 8 8F851 11.0 9 2N3819e£1 
PAK J 9 253053 £1.K 40 15914 £1 

BZY88 400mW 
ZENER DIODES 9p 

BRIDGE SECT 
14 00V 20p 

BRIO° DIAC 25p 

1A /50V SCR 36p 
TAG1 /400 55p 
C106 & 7 SCR D1 
41/401V 53p 
SC1460 TRIAC 
10A 400V 75p 

vero IOW P,PJCfJ'/ 
VERO PINSx36 28p. 
COPPER CLAD VEROBOARD 0.1" 

2;; "x5" 29p 2 }x30" 26p,3Ix3á "31p, 
31 "x5" 31p 31x 17" £1.50 

DIL IC's BOARDS 6x4t" £1.50 
24 way edge connector 6Op, 
36 way 90p, PLAIN 3f "x17" £1. 
FACE CUTTER 45p,FEC ETCH PAX 50p 

041112cüo paneap 
PRINTED CIRCUIT BOARD KIT £1.69 
DECON NO MESS ETCH PAK NEW 69p 
DECON DEBOLDER BRAID REEL 59p 

HEATSINKS 
5F/T05 & 18F/T018 5p ea.TV4 15p. 
TV3 /T03 16p.EXTRUDED 4" 4Y1 29p. 

TGS308 GAS DETECTOR £1.80 ea. 

LOGIC PROBE TTL TESTER PEN £5 

CAPACITORS 

CERAMIC 22pf to Olaf 50v 5p. 
ELECTROLYTIC:10 /50 /100 of in 
10v 5p.25v 6p.50v 8p.2uf /10v 5p. 
1000 of /25v 181).200/500 25v 9p, 

POTENTIOMETERS (POTS) AB or EGIN 

LIN or LOG ROTARY 13p.SWITCH 14p 
DUAL 45p.$$LIDERS 29PSTEREO 57p 
KNOBS 7PfRESETS 6PRESISTORS 13P 

SWITCHES: SPST 18p. SPOT 25p. 

DIN PLUGS ALL 12P. SOCKETS LOP, 
ALI CASES AB5 /AB7 50p.A813 65p. 
TRANSFORMERS lA 6v6v or 12v12v 
Only £1.34,100mA type CT 75p. 

OIL sockets 
TEXAS GOLD 
LOW PROFILE 
8,14,& 16 PIN 13p 

SOLDERCON STRIPS: 
100 PINS 50p.1K £3, 

Train for 
television 

Course commences September 8th 1975 
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 'O' Level, or equivalent in Mathematics 
and English. 

rPlease 
I 

IAddress I 

I I 

I I 

I Name 

THE PEMBRIDGE COLLEGE OF ELECTRONICS 
(Dept. PW1) 34a Hereford Rd., London W2 5A 

14 

8 PIN Oft 741's 
Full spec of 
course 
10+ 26p 100+ 21p 
25+ 23p 250+ 20p 

555 TIMERS 
3+ 60p 25+ 46p 

10-{- 50p 100+ 43p 

PC ETCHING KIT 
Contains 11b Ferric Chloride, 100 
sq ins copper clad board, DALO 
etch resist pen, abrasive cleaner, 
etching dish and instructions, £3.30. 

FERRIC CHLORIDE 
Anhydrous to Mil -spec in lib double 
sealed packs. lIb 90p, Slbs £1.80; 
101bs £4.65. 

COMPUTER PANELS 
Large quantity always available. 
3Ibs assorted £1.60, 71bs £2.85, 
56lbs £15. 
12 High quality panels with IC's, 
Trimpots, Power Transistors, etc. 
£2.65. 
Pack with 50 14 pin DIL DTL IC's 
£1.20. Pack with 20 multi -turn trim - 
pots + other parts £1.10. Pack with 
51A 200V SCR's + 60 other parts sop. 

VEROBOARD 
Approx. 8 pieces, total 100 sq. ins. 
assorted sizes and pitches £1.15. 

CAPACITORS 
200 Mica, ceramic, poly, etc. £1 15000 
£42. 15 diff. trimmers, air- spaced 
and compression up to 12500F. 
Only £1. 

7114 BARGAIN PARCELS 
Hundreds of new components - 
resistors, capacitors, pats, switches 
+ PC boards with transistors and 
diodes, also loads of odds and ends. 
Contents always changing as new 
stocks arrive £2.60. 

TRANSFORMERS 
All mains primary. 6 -0 -6V @ 100mA 
85p; 9 -0 -9V ® 100mA 90p; 12 -0-12V 

3, 4, 5, 6, 8, 9, 10, 12, 15, 2024 30V @ 
1A £2.60; Ex- equip: 22;- 0 -220V 
1A £2.10; 18V @ 5A £3.40; 55V a) 
5A £4.50. 

HEAT SINKS 
6 x 5 x 3" finned aluminium, with 
2xOC29 or 2xOC35. Only £1.20. 

POWER SUPPLIES 
G101: Mains transformer, 2A thermal 
cut -out, bridge rect. Will give 1 7V- 
10.5V output with 2 extra capacitors 
(provided). With data £130. 

70 1 AMP DIODES. 
10 EACH 1N4001, 2, 3, 4, 

5, 6 & 7 (50V- 1000V) £350 
MICROPHONES 

V996 Dynamic microphone, 50k 
impedance, on /off switch, heavy desk 
stand. Very smart appearance £330. 
Crystal microphone insert 1" dIa. 35p. 

Price increases, which we regret, are due to higher postal, packaging and 
advertising costs. Prices include 8% VAT and inland postage. SAE list. Com- 
puters, components and equipment always wanted for cash. 

GREENWELD ELECTRONICS (PW5) 
Mail order dept., retail /wholesale shop 

51 SHIRLEY PARK ROAD, SOUTHAMPTON SOI 4FX. Tel. (0703) 772501 
Also callers welcome at 21 Deptford Broadway SES. Tel. 01 -692 2009 and 
38 Lower Addiscombe Road, Croydon. Tel. 01 -688 2950. 
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no entras 
all prices inc VAT 
FREE delive 

AMPLIFIERS 
Rotel RA2I1 

RA31 1 

RA6I I 

Sansui AU101 
AÚ505 

Sinclair 4000 
Linton Mk. Il 

£43.95 
£54.95 
£86.95 
£48.25 
£74.95 
£50.00 
£59.95 

Q 
TUNERS& RECEIVERS 
Sinclair 4000 Tuner E43.95 
Rotel RT222 £42.75 
Pioneer 5X434 £99.00 
Rotel RX150A Tuner/ 

Amp. £59.95 
Rotel 152 £69.95 
Sansui 

210 AM /FM /MPX £75.50 
310 AM /FM /MPX £99.50 
441 AM /FM /MPX £91.95 

RECORD DECKS (Ins. 50p) 
Garrard SP25 MkIV £15.25 
BSR MP60 £12.95 
BSR Invicta P & C /SC7M £9.95 
Garrard 

SP25 MkIV P & C G /800 £25.00 
Goldring GL78 P & C/ 

G800E £59.95 
Rank Dom us BD 2000/ 

Rex 999 Cart. £50.00 
Connoisseur 

BDI Kit £13.50 
BD2 Chassis /SAU2 £32.50 
SAU Arm £14.25 
SCUI Cartridge £595 
Pioneer PL12D £43.50 

TAPE DECKS (Insurance 2.00) 
Akai 

4000DS Reel to Reel £93.95 
4000DB Reel to Reel 

Dolby £149.50 
GXC36D £83.00 
GXC36D £103 -9S 
CS33D £79.95 

Akai CR81D 8 -track Rec. 
player £73.95 
GXC82D £93.95 

SPEAKERS 
Chassis Speakers 
EMI (Plain) 13ín x 8in, 

3 or 8 ohm Bass unit £2.30 
with Single Tweeter 

(only 8 ohm) £2.45 
Tweeter and Crossover 
3, 8 or 15 ohm £4.25 

Type 350 Kit 15 watt 8 ohm £8.25 
13ín x 8in Bass unit 15 watt 

8 ohm or 15 ohm £5.45 
8in x Sin 5 watt 3, 8 or 

15 ohm £1.70 
8in x 5in IO watt 

Dualcone 8 ohm £2.95 
6h" 10 watt 8 ohm £265 
8in 10 watt 8 ohm E4SO 
I2in 20 watt 8 ohm £6.95 
8in4 or 15 ohm E2.25 
7in x 4in 3 or 8 ohm Lí30 
Elac 6f "8 ohm 10 watt £265 
Elac 8in 8 ohm Dualcone £2.70 
Elac IOin 8 ohm Dualcone £3.75 
Baker Group 25 I2in 8 or 

15 ohm £8.25 

Adastra'Top 20' 12in 
25 watt 8 or 15 ohm 

Adastra 'Hi -Ten' 10in 
10 watt 8 or 15 ohm 

Also Sin 8 ohm speaker 
2 1in 8 or 64 ohm 
speaker 

ALL ITEMS SUBJECT TO 
MANUFACTURERS INCREASE 
AND AVAILABILITY 

Personal 
Callers are 
Welcome! 

JOSTY 

High Quality. 
Construction 
Kits. stocked 
at all branches 
Send for 
catalogue! 

£8.25 

E370 
£0.95 

60p 

WHARFEDALE SPEAKER 
BARGAINS 
Denton I pr. £26.75 
Denton 2 pr. £32.00 
Linton 2 pr. £40.75 
Glendale 3 pr. £60.95 
Kingsdale 3 ea. £64.95 
Dovedale 3 ea. E44.95 

KITS 
Linton 2 pr. E20.95 
Glendale 3 pr. £35.95 
Dovedale £55.50 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 

(Ins. 50p. per pair) 
12ín x 8in x 6in 

(8 x 5 or 7 x 4 cutout) £3.25 
I4in x I2in x 9in 

(I0 ",8x5,8 ",6f " &3f ")£4.25 
I8in x 11 in x 9in 

(8"x g" or 13 x 8) £5.25 
22in x I4in x 9in 

(12 " &f "or 13x8) £6.95 

TWEETERS & CROSSOVERS 
Cone Tweeter 10 watt 

8 or 15 ohm (K2006) £2.95 
Cone Tweeter 3 watt 

8 ohm (K2003) Lí55 
Horn Tweeter 8 ohm 

(K2007) 
Dome Tweeter 8 ohm 

(K2011) 
2 -way Crossovers (CN23, 

CN28, CN216) 
3 -way Crossover (CN38) 

£650 

E575 

El -40 
£2.85 

CARTRIDGES & STYLII 
D/D 

Cart. Styli 
ACOS £ f 

GP9I /2SC or 3CS 
(ster. comp) I.10 

GP93 /I or 95/I 
ster. cryst. l -35 

GP94 /1 or 96/I 
ster. ceram. I.75 

GP101 tryst. 
comp. 

GP104 ster. 
Ceram. 1.95 

BSR 
X5M or X5H 

tryst. comp. 1.95 
SX6M or SX6H 

cryst. ster. 2.10 
SC5M ster.,ceram. 2.85 

SON OTO N E 

9TAHC or 
9TAHC /G 
(Diam.) l -95 

3509 Magnetic 1.95 
AUDIO TECNICA 

AT55 l -95 
EMPIRE 999 REX 3-95 
GOLDRING 

G850 

90 

2-95 

I.25 

1.25 

1.25 

1.25 

25 

25 
-25 

25 
-25 

-95 

G800 '3.95 
G800H 3-95 
G800E 6.99 

SHURE 
M44G 4.95 
M55E 6-25 
M75ED Type 2 I1 -75 
MJ5EJ Type 2 9-75 
V15 Type 3 32-25 

MICROPHONES 
UDI30 50K/600 ohm 

uni -dir. ball metal 
UD147 
Condenser Mic. 600 ohm 

uni -dir 
Cassette Stick Mic. with 

R /Control 
Cass. Stick Mic. with 

R. control (Philips type) £200 
Mic- Mixers Mono /stereo £5.50 

1-95 CALCULATORS 
I 95 Sinclair Cambridge Build £12.95 
3.9S Sinclair Cambridge with 

memory £17.95 
Scientific £19.95 3.95 

4.95 
8-25 
6.25 SIN CLAIR PROJECT 80 

Stereo Pre -amp. £12.95 
Active Filter Unit £7.25 
Z40 15 watt Amp £5.75 
Z60 25 watt Amp £7.25 

£6.75 P25 Power Supply for 240 E5.45 
£925 P26 Power Supply for 240 £8.45 

P28 Power Supply for 260 E8.2S 
£950 FM Tuner £12.95 

Stereo Decoder £8.45 
LI.65 Q16 Speaker E7.75 

IC20 Stereo Amp. Kit £7.45 
PZ20 Power Kit L5.25 

HEADPHONES 
Rotel 

RH430 £4.75 
RH 630 £7.75 
RH 700 LII.50 

Koss 
K711 £11.50 
KRO711 £10.95 
K6 E13.00 
K6LC LI4.95 
K0727B E16.75 
K0747 E21.50 
H VI E21.95 
PRO4AA L29.25 
PRO54 £29.95 
K6LCQ £26.00 

Sansui SSIO £16.75 
*Headphone adaptor 

(Junction box) £2.75 
extension lead 2ft curly LI.50 

CASSETTES 
C40 C60 C90 C120 

Low Noise - 35p 45p 55p 
Philips - 55p 75p I10p 
Memorex 65p 79p 110p 155p 
Ampex(360)45p 55p 75p 99p 
Ampex 

(20 -20 +) 59p 65p 99p 135p 
Chromium 
Dioxide - 99p 140p 

Casette Head Cleaner 45p 
Ampex Head CleanerDemagLl -65 
BIB Stereo Test Cassette £2.15 
Cassette Racks (hold 6) £0.45 
Cassette Rotating Racks 

(hold 20) £3.50 
Cassette Carrying Case 

(hold 18) EIOS 
8 -Track Cartridge Blanks 

C40 C64 C80 
Ampex 80p 95p £1.10 
8 -track H /Cleaner 

Demagnetiser íI.90 
8 -track Carrying Cases 

(BIB) LI.65 

TAPES 
Stnd LP DP Cases 

5" 55p 65p i -00 20p 
51," 65p 86p l -35 25p 
7" 80p 110p 1.85 30p 
High frequentyAmpex 
5" - I.40p I.55p 
7" I.90p 2.95p 
AKAI Metal Reel 7" £2 IO 

ALL MERIHANDIII LYYIIJARANTSED 

PORTABLE RADIOS 
Vega Jade £5.95 
Vega Sapphire £8.75 
Vega VEF206 £1550 
Selena LM /M W /FM /5SW E20.95 
Murphy 

B833 MW /VHF E9.95 
BA838 LW /MW /VHF 

M /Batt £18.50 
MA5003 Head Set 

Radio LW £7.95 
Bush 

VTRI65 LW /MW /VHF £22.00 
VTRI27 LW /MW /VHF EIS -50 
VTR 175 LW /MW /VHF £13.95 
VTRIS8 LW /MW /VHF/ 

2SW M /Batt £31.95 
BY5661 LW /MW /VHF E14.95 

CLOCK RADIOS 
Bush CRI28 LW /MW 
Bush CR232 MW /VHF 
Murphy MV5600 

MW /VHF 
Vega Signal 2 wave band 

EI360 
£24.95 

£22.95 
£9.9S 

CASSETTE RECORDERS 
Bush TP66 M /Batt £25.75 
Murphy BA200 M /Batt £22.75 
Bush BT8504 (miniature) £2550 
Mains Battery Cass. L15.50 

RADIO CASSETTES 
(Mains /Batt.) 
Murphy BA209 MW /VHF £33.50 

STEREO RECORD PLAYER 
& SYSTEM 
Bush A1005 £56.50 
Hanimex HRC5060 8 -track 

AM /FM /MPX }Speaker£ 116.95 

CAR AUDIO 
Hitachi Car Radio 

WM702R LW /MW £16 SO 

KM1510 LW /MW /VHF £32.50 
Hitachi Car Cassette 

C5114 £45.00 
Hitachi AM /FM & Cassette 

CSW 217 £57.00 

Battery Eliminators 240 in 
6. 7.5 or 9 volt output £2.95 

Mail Order Dept Pw 5 Manchester 
r ll. tel 061.832 7710 

Belmont St, Monton, Leeds 

ELECTRONICS Eccles, Manchester. 4 New Market St tel 0532 42708 
Liverpool 

Tel: 061-789 5268 ,s wnitechapel tel 051.236 0738% 
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BENTLEY ACOUSTIC 
CO R PO R ATI 0 N LTD. 
7a GLOUCESTER ROAD, LiTTLEH.AMPTON, SUSSEX 
All prices inclusive of V.A.T. Telephone 4743 

- 

óH44 
.44 

SCUM .40 
120182 
110L83 

OL82 .84 
CL83 .70 

SOL84 .60 
ECM .80 
EQL86 .40 
BF22 1.50 
12240 .75 
BM .70 
B242 .70 
EF73 1.50 
EF80 .25 
11F33 140 
E231 .30 
SFSt .45 
REM .30 
EF91 .37. 
EFE, .50 
E1.57 40 
E296 .50 
E2183 .30 
EF184 35 
F1F804 1.26 
MOO .45 
E189 'N 
EL34 1.00 
EIDS 2-50 
RL37 2.60 
BI41 .50 
131,81 .60 
BLII .65 
ELM .31 
8L86 .44 
Z1.86 .99 
21360 120 
EL506 .90 
BIM .45 
E1181 ,86 
EMBt .56 
EM84 .40 
53166 1.00 
B1167 .70 
EMI18O3 92 
EY81 .40 
EYSI .40 
ETU .64 
BY" 70 

Hpeó'` :4o 
EY91. -53 
10Z40 .50 
7041 .55 
BZ80 .28 
13281 .29 
GY501 .70 
GZ32 .50 
GZSS 1.25 
0Z34 .60 
OZ37 1.00 
HABQ80.60 
11L23 .80 
fiL23DD.75 
H1,41 1'00 
H741DD 12 
11L42DD 52 
HN309120 
HVB2' 1.00 
HV11241.00 
KT41 100 
KT44 1.00 
KT66 2-60 
KT51 2.00 
KTW61150 
KTW691-50 
KTW631.00 
MI(LIl6 51 
261 .50 
PABC80 .38 
PC86 .40 
PC66 .60 
PC95 .80 
PC47 .35 
PC900 .40 
PCC84 .30 
PCC66 .44 
PCC80 .60 
PC059 .46 
pomp .48 
PC280 40 
PCF82 40 
pCFM .59 
PQF86 .48 
PC22001.00 
PC'F20L 1.00 
P0F801 .50 
PCF602 .50 

PCL826 .88 
PCL83 .45 
PCL84 .40 
P0186 .47 
PCL805 .55 
PBN45 .80 
PEN461111 

80 
PEN46 .50 
PE16453DD 

2.00 
PENDD. 

4020 2.00 
PF1r200 '70 
2143. -50 
PL36 60 
RL81 .45 
PLS14 .45 
2L52 37 
PLO .40 

-PL64 .40 
PL8O4;000 

70 
14505 145 
P1608 .90 
2LS09 1.46 
PY33;2 -45 
-PY81 .35 
PYx' .80 
PY83 .38 
YTS!) .40 
PY600 .95 
PY500A..96 
P7600 .40 
P2501 .40 
P180 48 
QQV03/10 

1.75 
Q875/20100 
Q895/14100 
QV0417100 
11.19 .60 
TH253 1.00 
T226201.00 
UABC80.40 
17AF42 .60 
778C41 .60 
II11C81 .45 

úBr8ÿ 
.40 

UBL21 2.00 
T7C92 .45 
UCC84 .75 
13CC85 45 
UCFSO .70 
17111121 2.00 
17CH4S .75 

ITC1131 .40 
170182 .25 
1.7CL83 .65 
LTF41 .70 
17242 .75 
UF60 .06 
U285 .44 
UM .40 
MAI .80 
17L54 .42 
17M80 .44 
UY41 .46 
UY85 .85 
ULO 1.00 
t/12/141.00 
119 - 2.50 
U25 .80 
U26 .88 
Li33 1.60 
U35 1.50 
tie/ 80- 
11191 50 
U257 .90 
U30I 66 
11403 .75 
U404 56 
U801 .85 
U4025 .60 
VP23 ,75 
VUlll .80 
171:120 1.00 
VU120A 

1.00 
V1T133 .SO 
W107 1.00 
W729 1.00 
X60 1.25 
á101 2.00 
2759 5-00 

Dmd:.rs 
1114744 15 
2N404 20 
211966 48 
2131750 45 
2372147 .94 
2222297 25 
2E2369 45 
213053 40 
2N31212.75 
2223703 21 
2123705 22 
AA119 17 
AA120 47 
AA129 -17 
ALZ13 20 
AC307 47 
AC1I3 86 
40126 14 
A0127 49 
AC128 40 
AC132 22 
A(1154 28 
AC156 22 
-AC15'r 28 
AC166 28 
A0166 26 
AC168 42 
AC'176 01 
A(A77 31 
ACY17 48 
ACY18 21 
ACY19 21 
ACY20 40 
ACY21 411 
ACY22 17 
ACY2S 420 
AD140 40 
AD149 55 
AD161 50 
AD162 50 
AF114 18 
42115 47 

ÁF121 .88 
A2124 -58 
AF125 19 
A2126 20 
A2180 48 
AP186.. 81 
BA115 15 
B4116 20 
BA120 14 
BA130 .11 
BA153 47 
BC107 14 
BC108 .14 
BC1.09 .14 
20113 28 
ßC115 17 
B0116 18 
BC118 45 
BCY10 40 
BCY12 45 
B(1Y33 12 
BCY84 25.0074 
BCY38 45 
BCY39 IS 
BCZ31 42 
BF158 -20 BF159 28 
BF163 .22 
5F173 40 
BFI80 88 
BF182 44 
BF185 44.0183 
BF194 17%0084 
BFY50 46 
BFY51 41 
5F462 48 
117100 20 
BY114 10 
13Y126 2.7 
BY127 20 
BYZ10 28 
RYZlI % 
BYZ12 28 

FBY13A 
28414 
OAS 
(1A10 
0A4T 
0470 
0A73 
0A79 
0A81 
0480 
0490 
0A93 
0495 
0A200 
04202 
0044 
0045 
0146 
O070 
00371 
0072 

0075 
0076 

OC77 
0078 
OC78D 
0081 
0C-81D 
0082 
OC821+ 

OC123 
00139 
00169 
O11172 
00200 
00201 
00202 
00203 
OC204 
00205 

2á 
14 
47 
11 
17 
17 
10 
10 

49 
14 
0 

10 
10 
11 
11 
11 
17 
14 
11 
11 
94 
11 
17 
90 

17 17 
19 
15 
19 
15 
25 
26 
25 
25 
25 
85 
50 
50 
47 
35 
83 
47 

OBI 
OZ4 
1A8 
1A6GT 
IA7GT 
1B2GT 
111601' 
114 
1N601' 
1E6 
184 
114 
lUs 
9D21- 
2oK.= 
21.2 
344 
3D6 
5Q4 
SQ6GT 
384 
3V4 
4026 
seas 
51140Y 
51.74G 
Ma 
6Y6G'l' 
678 
5240 
614141 
430L2 
/ 646(7 

6A07 
AAOS 
6AB6 
OA16 
64ñ5 
84E6 
6.41181 
SANS 
OAQ5 
BARb 
6487 
OATS 
SAUS 
5AV6 
SAWS-1 
9Aá4 
6B80 

.40 
-47 
.45 
.60 
.06 
.s0 
.50 
.28 
.N 
.46 
.90 
.60 
.76 
.45 

66 
80 
.50 
.40 
.60 
.55 
40 
70 
65 
65 
-SO 
40 
.50 
.45 
75 
.45 
46 
.60 

1.16 
.40 
.17 
-00 
.86 
.40 
.80 
.55 
.70 
45 
80 

1.00 
.45 
.80 
.45 
.95 
.75 
.30 

611A6 .36 
6BC8 -S0 
6BE6 .16 
6B116 .60 
12134 -65 
6BK7.A. .60 
611474 .55 
6B117 1.00 
MRS 1.50 
4B87 1.40 
4BW4 .80 
4BW7 .70 
6BZ6 .49 
6C4 40 
6(5G 50 
618 40 
609 1.00 
6C:D6(1.25 
6QGSA .75 
6C16 .64 
6CLSA 410 
6CM7 .75 
OCUS .76 
60W4 1.00 
61/ET 75 
61)T61 .75 
6EW6 .75 
8E5 1.00 
SF1 .76 
Mu .50 
6213 70 
6214 .75.10DT7 
BF1G 86 
AF15 .66 
6823 .70 
6F24 .86 
6F25 1.00. 
6F28 .87 
6F32 .50 
6(16(4 60 
6G118:1 .76 
6GK5 66 
BaU7 .76 
AIIBGT .25 
836aT .45 
636 .30 
6370 .30 
83178.2 76 
6K7G .30 
BKBG .46 

6LI 0.00 
6L6GT .58 
6L7 .50 
OL18 .55 
6L19 - 2.00 
6LD20 .75 
6N7GT .60 
6Q7G .50 
6Q7G7 .60'1."-ßR7 
6Q7(M) 56 
OB70 .00 1487 
61t7111 .76 
08A7 - 190s 
6807G7'.88 
6807 44'2011 
08117 .44.20P3 
6S37 Sb ,20P4 
68K7GT.4420PS 
48Q7GT .45 
SVOG .1725L6G 
6V60T .46.96Y6G 
0á4 .40:2524G 
6á6G'I .45'25Z5 
786 .76 
7H7 .70'28D7 
7117 -75.304.5 
7117 .80 
724 .75 
714 .80 
9D7 - .85 
1002 .66 

.75 
3021 .75 
IO2.9 .8630FL3$ 
10118 .55 
1OLD11 .70 
lOPli .75 
10P14 2.00 
1246 1.00 
12AC6 .70 
12AD6 .65 
12AE6 .66 
I2AT6 .40 
12A136 .45 
12AV6 .50 
12BA6 .45 
12ßE6 .50 
1273117 60 
12E3 8.00 
1217GT .AO 

12K5 1 . 
151270T .60 
12Q7tlT 46 
12807 .50 
128G7 .40 
125H7 45 
12817 .41 
128Q7 -N 

.76 
WV 46 

80 
1114Q6 .50 

8.00 
20F2 .75 

1.10 
-80 

1.00 
189 

95A6G .60 
.60 
.70 
.40 
80 

215Z60 70 
1.00 

.06 
30C1 .70 
30C17 .80 
20013 70 
80F6 .75 
802L1 .87 
30212 .67 
SOFL19 .90 

.66 
30E'L14 .70 
30L16 .70 
30L77 .Bb 
3024M1t 

1.00 
30P15 .85 
301]9,' 

30174 .75 
30PL7 .f76 
302113 .95 
30PL14110 
30PL75 .80 
35A3 .65 
3515 76 
3511.5 76 
=GUT .76 

35W4 -50 
35Z3 .75 
35Z4OT .70 
35Z517T .75 
42 -50 
43 1.00 
5086 -86 
6005 60 
500D6]1R5 
5014115 .75 
SOL60T .65 
85A2 .60 
66A9 60 
90A0 2.60 
9001 .75 
9000 0.40 
150B9 .75 
2158(1 .50 
807 1.00 
5702 1.00 
5763 1.50 
6057 140 
6060 1.00 
6067 1.00 
719a 53 
0602 50 
9000 80 
ACPEN 1.00 
AC2)P8N/ 

DD 1.00 
A00PEN.60 
ACTH1 51 t 
AL60 1.00 
ATP4 60 
AZ1 .25 
:1Z87. .60 
AL4l .25 
BLAS 2.00 
CLIPS 1.60 
CY1e 2.00 
C31 .60 
DA291. .30 
DAF96 .50 
DC90 .60 
DF97 .30 
DIM .50 
DK40 .70 
DK N .70 
DEN .50 
DUN .66 

_ 

D3170 .00 
DM71 1.50 
DY87/6 .85 
DY802 .85 
ZOOM 2.20 
ENT 1.45 
5831? 1.30 
E58CC 75 
E92CQ .60 
E1802 1.00 
8182C01.25 
21148 .53 
EA50 .27 
E5,76 1.00 
EABC80.88 
ZAC91 .75 
2AF42 .76 
SA2601-.75 
E834 .14 
8591 .20 
EBC41 .75 
BBC81 .85 
BBF80 .39 
11B253 .40 
EBF49 .82 
551.21 2.00 
EC66 .70 
BOOB .70 
SCO2 .45 
BCC3S 1.50 
ECC35 95 
EC(740 1.0' 
ECCe1. .84 
ECM .83 
ECC03 .83 
ECC84 85 
ECM .40 
ECC86 : 

RCM .44 
1600189 .66 
EC('807120 
ECF80 .45 
EOM .45 
BCF86 .73 
ECF504 

2.25 
ECH211.00 

1. Emu Emu - 
E01145 .70 
BCH81 .38 

HATCHED TBANBIBTOß SETS:- 
L215140113. A0154. AC7107. AA120) 68L 
per pack. I OCS1D & 2- OC781, 4711. 
1, 0C44 A 2 -0045.47p.1-OC821)-: 
2 - OM .58p. Set of 3--- 0083 725. 

VALVES ALSO REQUIRED FOR CASH LOOSE OR BOXED, HUT MOST BE NEW. OFFERS 
MADE BYRETURN. 
All goods are unused and subject to then: ad:osl SO doü, gua,ouctee, Cash oc cheque with order only. 
Deeputa:h charges, --Orders below £10 in value, add 25p for poet and packing. Orders (WO' £10 post 
and packing free ( f charge. Same day despatch. Any parcel insured against dna(u,ge in transit for 
only 3P per parcel extra. Terms of business free on request. Many others in stock too numerous 
to mcntion. 
Please enoloae S.A.E. for reply to 

any 
eorrésponeieneo. 

RECHARGEABLE 
BATTERIES 
CAN SAVE YOU A -FORTUNE I 

Bush & Meissner's two purpose -built battery 
chargers for economy minded enthusiast: 
The , "KESTREL- DOWN" Charger for Alka- 
line rechargeable batteries. no -load voltage 
of 1.5 -volts per cell, for the following sizes 
ALKALINE (All prices ex -VAT) 
Equivalent 
to Type Capacity PRICE 
U2 size SA -130 2Ah .. .. .. EI.73 
UI I size SA -í4C IAh .. .. .. 21.13 
U7 size 
(pencell) SA -ISAA 0.3Ah .. .. ..£0á6p 
NICKEL -CADMIUM (All prices ex -VAT) - 

The "DAIMON" Charger* for Nickel - 
Cadmium batteries, no -load voltage of 1.25 - 
volts per cell, for the following sizes 
Type Capacity PRICE 
NCC400 4Ah .. .. .. .. .. 064 
NCC200 2Ah .. .. .. .. .. £2.48 
NCC50 O'5Ah .. .. .. .. _. 21.45 
Charger designed to give optimum results with 
a specific type of cell. Never be without 
power, day or night. 
*Note, under no circumstances 
must Alkaline batteries be used 
with the Daimon charger. =mom maM- N 
S.A.E. brings fall details 

P.44.5kSMeisstlPh 

Importers & 
Distributors 
Dept L5260 
275 West 
End Lane, 
London 
NW6 IQS - 

01.794 - 
9611 
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sErroz GET 'sEr 
FAMOUS NO. 19 SET TRANS/RECEIVER ¡ -_ 4. TR50ß1 2 -8 MHZ in 2 

r bands. I I valve. 807 PA lie V, Power reqs I2VLT 275- ! ̂.4e' +ó S 2 RECa500£T 
Rebuilt 

W - 

Complete station 12 VDC PSU. 'Mic. Cables 
123.50, Carr. £3.00. 

POWER UNIT RECTIFIER No. 19 
(Heavy Duty) 
Mains 100 /250V 
AC Tapped in- 
put 12 or 24vdc 
6/7 amps output. 
Excellent for 
driving No. 19 
and other equip- 
ment, also battery - charger. Size 19" x 6 x 7. 

Only £8 50. Carr LI 50. 

TE76 /CT52 
A superb Miniature Oscil- 
loscope £25, Carr. £2.50. 
Mains operation. 

REI02 42 /MAST 
12 -3' 6" x 2" sections WIRE 
GUYS STRAINERS in carry 
holdall 623.50 Carr. £3.50. 

AERIAL RODS 
3' x I" screwed M & F 

ends 10 E2 25. Post 75p, 
25 £5, Carr fl 00. . 

AE101. Telescopic mast 
antenna £3.75. Carr. LI 25 
List 25p refundable with 

7 purchase. 

XTAL CALIBRATOR 
No. 10 

10MHZ Harmonics 30 MHZ 
£3.50 Post 50p. 
No. 62 RC /TM 1.5 -10MHz E15 Carr. fa. 

Add VAT 8% Prices and Carriage 

Surplus Electronicrrading 
P.O. BOX No. 19, HITCHIN, HERTS. S64 8TN 

250w Light Dimmers £2.60 (13p) 
TRANSISTORS (p. á p. 8p.) 
All new and full spec. 
BC107/8/9, BC147/8/9, ßC157/819 ail 9P 
BF180 25p, 8F182/3 40p, BF184 17P, 
BF187 13p, BFW10 Up, 741 8DIL 34p, 
BF336 35p, 2N3771 £1.10, 2N3441 50P, 
ßD131 40p, 2N3055 45p, NE555 67p. 
EX COMPUTER PC PANELS 

4 x 2in packed with semiconductors 
and top quality resistors, capacitors, 
diodes etc. Guaranteed min. 35 tran- 
sistors, plus data 25 boards £1 (30p) 
ELECTROLYTICS 

2,200µ 63v 35p (Sp) 
2,000,o 50v with clip 35p (8P) 
4,700µ 63v 60p (12p) 
15,00011 30V, 68,0001+ 16v 65p (22p) 
30,000µ 25V 65p (22p) 
4,0001+ 70v, 3,6000 40v 4 x 2' 55p (15p) 
5,000µ 35v ! 40p (12p) 
20A 100 piv Si recs 4 for £t (12p) 
3A 100 piv Si recs 4 for 50p (8p) 
250 mixed resistors 60p (13p) 
250 mixed capacitors 60p (11p) 
150 mixed HI -STABS 60p (11p) 
200 Si planar diodes 60p (8p) 
OH bulbs 12v 55w 50p (7p) 
2N3055 EQUIV 4for £1 (10) . 

SMALL ELECTROLYTICS 
2.2ts 10/16v, 101.e 35v, 50íe 40v., 100u 40v, 
1O0µ 6v,150u 10v, 64u 10v 12 for 45p (6p). 
PRESETS.100mW "PIHER" 
22052 47012 4k710k 100k 12 for 59p (6p). 
Postage and packing shown in brackets - 

ADD 8% VAT TO TOTAL 

KEYTRONICS ' - 

(Mail Order only) 
44 EARLS COURT ROAD 
LONDON W8. 01 -478 8499 
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MAINS TRANSFORMERS 
All models 230 -250 volt primaries I p 

1V 1 amp (special) 1.75 
2.4v 5 amp 85 
8.3v 2 amp 1.00 
6.3v 3 amp 1.50 
9v ' 1 amp 95 
9v 3.5 amp 1.95 
12v 500mA 1-00 
12v 1 amp 1.00 
6.5v -0-6.5v 1 amp 1.85 
18v 1 amp 1.85 
20v 1 amp 1.00 
24v 1 amp 1.50 
24v 3 amp 8.50 
12 -0 -12v 50mA 1.20 
6-0-6v 50mA 1.20 
8-0-8v } amp 1.26 
18-0-18v - 2 amp 840 
25v If amp 1.95 
60v 2 amp & 6.3v 1 amp 5.60 
60v 5 amp & 5v 1 amp 7.60 
27v 8 amp 4.60 
30v 37 amp 22.00 
80v tapped 76v & 70v 4 amp 5.60 
2806 -80mA & 6.3v 1.5 amps 1.75 
276-0-275v at 90mA & 8.4v 3 amps 225 
Charger Transformers 
6 and 12v 2 amps 1.85 
6v and 12v 3 amps 2.25 
8v and 12v 5 amps 260 
BHT Transformer 5Kv at 22mA 

(intermittent) 5:60 

NUMICATOR TUBES 
For digital instruments, counters, 
timers, clocks, etc. Hi-vac XNII 
Price 995 each, 10 for 09 

OIL PUMP 
Driven by Redmond Motor of approx. 1/20th 
horse power, pump originally intended for oil -fired 
boilers etc, with normal Inlet and outlet pipes and 
unions. 0.215 plus 80p post and insurance. 

LIGHT DIMMER KIT 
For dimming up to 250w without heat oink or 
750w with beat sink, This comprises quadrac 
variable control potentiometer, condenser, resist- 
ors, tag strip for mounting and data. Price 0150. 

RELAY BARGAIN 
Type 600. relay, 2 changeover one open and one 

closed contact. Twin 600 chin coils make this 
suitable for closing off DC 6v, DC 12v, DC 24v or 
AC 'mains using resistor and rectifier. 88p each. 

AM /FM TUNER 
ChB made by the American GEC company, 
8 ttanalstor, 'all-wired ready to work. Complete 
with tuner condenser, needs only scale and pointer. 
Tunes AM range 640 to 1620 KHz. FM range 88 to 
108 MHz. Switches for on -off and. AFC. Output 
for MEP or direct. Special snip price 45 plus 80p 
post. Three or more post free. 

7 WATT STEREO AMPLIFIER 
Again by the American GEC company. This has 
exceptionally good tone quality. Is complete with 
pre -amp and treble bass, volume and balance 
controls. Also has mains smoothing circuit and 
rectifiers so requires only mains transformer. 
Output for 15 ohm speakers. Inputs for tuner, 
Maim, mike, etc. 
Special snip price 06 plus 30p post. Three or more 
post free. 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your 
wiper to suit conditions. 
Alt parte and instructions 
to make. 02.75. 

PORTABLE CABINET OFFER 
A nicely made portable 
cabinet, soft padded black 
finish intended for portable r / 

_. stereo system. Dimensions ' 
as sketch. With motor ì board cut out for Garrard 
SP 25. This was obviously 
a very costly cabinet 
originally made for a 11.." 

de -luxe record player. 
Offered at 01.96 plue it carriage free if bought 
with the Garrard or BSR record decks. 

CAR CASSETTE POWER SUPPLY 
To give stabilized output of 6 or 9v, complete kit 
contains 2 transistors-zener diode -vero board 
panel resistors and plastic case to house it with 
constructional data. 02.60. 

PLAY YOUR 5 -TRACK CASSETTE 
FROM MAINS 
12v. 700mA unit all assembled and in neat plastic 
case with mains lead and terminale, full wave 
rectifier and transformer has overload protection 
and is double insulated. One of today's beat buys 
at 1240 + 85p VAT. 

HONEYWELL PROGRAMMER 
This is a drum type timing device, the drum 
being calibrated to equal divisions for switch- 
setting purposes with tripe which are infin- 
itely adjustable for position. They are also 
arranged to allow 2 operations per switch 
per rotation. There are 15 changeover micro 
switches each of 10 amp type operated by 
the trips,:thea 15 circuits may be changed 
per revolution. Drive motor is mains operated 
5 revs per min. Some of the many uses of this timer are Machinery control. Boiler 
firing. Dispensing and Vending machines. Display lighting animated and eigne. 
Signalling, etc. Price from makers probably over £20 each. Special snip price 
08.60 plus 26p poet and insurance. Don't mise this terrific bargain. 
SWITCH TRIGGER MATS 
So thin is undetectable under carpet but will switch on with 
slightest pressure. For burglar alarme, shop doors, etc. 
24ín x 18in 01.90 
]3in x Oin 0150 

THIS MONTH'S SNIP 
High compliance 8" round speakers suitable for 8-12 ohm outputs, these speakers 
have rubber mounted diaphragms and will handle up to 12.6 watts. Made 
originally for an expensive Decca hi -fl outfit, we offer at 18.95 each or 07.75 
a pair plus 40p each postage. 

STEREO RADIO CABINET 
Long, Low and Modern. Teak veneered 
with sliding front and tapered lege. 
Speaker spaces each end. Size approx. 
4ft 2in x 13in x 151n. Probably cost 
over £20.00 to make. Our price 2810 
each. 

HORSTMANN 24 -HOUR TIME SWITCH 
With 6 position programmer. When fitted to hot water 
systems this could programme as follows: 

Programme Hot Water Central Heating 
0 Off Off 
1 Twice Daily Off 
2 All Day Off 
3 Twice Daily Twice Daily 
4 All Day All Day 
5 Continuously Continuously 

Suitable, of course, to programme other than central heating and hot water, for 
instance, programme upstairs and downstairs electric heating or heating and 
cooling or taped music and radio. In fact, there is no limit to the versatility of 
this Programmer. Mains operated. Size 3in x 3in x 2in deep. Prim 04-85 as 
illustrated hut as case. 

TAPE DECK 
In metal case with carrying handle, heavy fly 
wheel and capstan drive. Tape speed 35. Mains 
operated on metal platform with tape head and 
guide. Not new but in good order. Price 01.95 
plus £1 post and insurance. 

TANGENTIAL HEATER UNIT 
This heater unit is the very latest type, most efficient 
and quiet running. Is as fitted in Hoover and blower 
heaters costing £15 and more. We have a few only. 
Comprises motor, impeller, with thermal safety cut.. 
out. Can be fitted into any metal line case or cabinet. 
Only needs control switch. 2kW Model 22.75. Don't 
mies this. Control Switch 44p plug VAT. 5.55. 40p. 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives really amazing 
results. -Von will receive an amazing assortment of 
stations over the 19.25.31.39 metre bands -Kit contains 
chassie front panel and all the parte. 21.95- crystal 
earphone 509. 

SPIT MOTOR 
200 -250V Induction motor, driving a Carter gearbox with 
a 1f" output drive shaft running at 5 revs p.m. Intended 
for roasting chicken., also for driving modele-windmllle, 
coloured disc lighting effects, etc. 02.50 plus 20p post and ins. 
INFRA -RED BINOCULARS 

Made for military purposes during 
and immediately after last war to 
enable snipers, vehicle drivers, etc. 
to see in the dark. The binoculars 
have to be fed from a high voltage 
source (5KV approx.) and pro- 
viding the objecte are in the rays 
of an infra -red beam, then the 
binoculars will enable these objects 
to be seen. Each binocular eye 

tube contains a complete optical lens system as well as the infra -red cell, tech- 
nical data on which is available. The binoculars are unused, believed to be in 
good working order. In fact they were never issued and are still in original cases, 
but since they were made a long time ago, they can hardly be called new. Sold 
without guarantee. Price 21640 per set + £1 carriage. 
BATTERY CHARGERS 
Famous Atlas in metal case with meter, output leads ter- 
minated by crocodile clips. For 6 or 12v charging simply 
by changing plug on front panel. Ready built new and still 
in maker's original packing. Two models: 1f amp. 01.99 and 
3.4. amp 2215. Please add 40p postage for one and 75p 
postage for two. 

12 VOLT I+ AMP POWER PACK 
This comprises double -wound 230í240V mains trans- 
former with full wave rectifier and 2000 mF smoothing. 
Price 02.60 plus 20p post & packing. Heavy Duty Mains 
Power Pack. Output voltage adjustable from 15-40V in 
steps- maximum load 250W -that is from 6 amp at 40V 
to 15 amp at 15V. This really is a high power heavy duty 
unit with dozens of workshop uses. Output voltage adjust- 

ment is very quick -simply interchange push on leads. Silicon rectifiers and 
smoothing by 3,000mF. Price 00.95 plus 61.00 poet. 

TERMS: -ADD 8% V.A.T. 
Send postage where quoted -other items, post free 
if order for these items is f6.00, otherwise add 30p. 

J. BULL (ELECTRICAL) LTD. 
(Dept. PW), 102/103 TAMWORTH ROAD, 

CROYDON CRO 1XX 

NEW ITEMS THIS MONTH 
The bargains in this column are just some of the 
items which appeared in the December supplement 
is our catalogue. You wen receive this catalogue 
and the new 12 supplements by sending M. 
Laboratory volt meter, 381. This is the conven- 
tional square case, size 7" x 7" x 4" with a 
leather carrying handle and rubber feet for 
horizontal and vertical standing. The meter la 
intended for horizontal use on the bench and has 
a mirrored scale. Hefty terminals along the top 
select the 3 ranges 0.150v, 0.300v and 0 -600v 
D.C. Price 08 plus £1 poet and insurance. 
Laboratory amp meter, companion instrument to - 

the above, but to read 0-20 amps 60 cycles, 
05 plus £1 post and insurance. 
Soil heating transformer, 4v, 5v or 6v output, 
very heavy duty secondary rated at 250 amps, 
price 220 plus carriage £2 first 100 miles then 
£1 per 100 miles extra. 
7 watt stereo /mono amplifier with usual switching 
and controls, in attractive teak style case, 09. 
8 core lead, 7' 6" long, ribbed, virtually non- 
kinkable 23/36 conductors, on OK for 8 amps. 
Price 10p each. 
0 -1 mA meter 21" square, flush mounting, English 
make ex equipment but perfect. 21-75. 
0 -100 microamp meter, as the above, but 22-25. 
Solenoid 4-6v, size approx. 1" x 1" x4" thick, 
twin coils give excellent pull. Mounted in frame 
but easily removeable from this frame, fitted with 
lever giving approx. 4" push or pull. Price 80p 
each. 
Cold cathode tube Swiss made "Basta" type no. 
ER 12A. We have no technical information on 
this tube and if any reader has this we will be 
obliged for any information. Price of the tubes 
809 each. 
AC mains operated relay with single changeover 
10 amp contacts, open type single screw fixing 
through the base. 50p each. 

ing 250v 5 amps. 80p each. 

Push switch, metal 
body and metal 
push, normally on. 
These are replace- 
ments in many 
"break glass" fire 
alarms. Made by 
Arrow, contact rat- 

MA INS TRANSISTOR POWER 
PACK 

Designed to operate translator sets and 
amplifiers. Adjustable output 6v., 9v., 12 
volte for up to 500mA (class B working). 
Takes the place of any of the following 
batteries: PP1, PP3, PP4, P56, PP7, PP9 
and others. Kit comprises: main transformer 
rectifier, smoothing and load resistor, con- 
densers and instructions. Real snip at only 
21.60. 

Push switch, double pole changeover contacts 
ated at 10 amps 250 volts made by the American 

Honeywell Co. A very reliable and robust switch 
with plenty of applications. Oblong plastic body, 
snap fitting into a hole size it" x r. Offered at 
only a fraction of its proper price, namely 20p 
each. 
Ditto but single pole changeover, fits into a hole 
size 1" x r. Price 15p each. 
(Note: the two owitehee above do not require a 
knob as they have a polished and tapered plunger). 
Ditto, but dished knob. lap extra with knob. 
Two new speakers, 6" round 8 ohm impedance 
5 watt output, 01.25 plus 20p post and 5" mid- 
range 12 watt speaker, £4 plus 40p post. (This is 
aGOODMANS speaker don't miss it). 
AM /PM toning condenser as fitted to many 
Japanese and Hong Kong portables, this has two 
main tuning sections and four trimmers, approx. 
size 1" x 1" x 1 ". 60p each. 
Battery charger kit comprising 2 amp transformer, 
2 amp full wave rectifier and 2 amp meter suitable 
for charging 6v or 12v. Special bargain price 
1140 the kit plus 30p post. 
MacDonald record solo- changer with cueing arm 
and ceramic stereo cartridge. This is a very 
superior auto changer and one we can thoroughly 
recommend. Limited quantity, special price 1785 
plus £1 post and insurance. Plinth and cover (the 
plinth has to be modified very slightly) available, 
price 14.95 plus £1 poet, or if you buy both 
together you can get a discount of £1. 

Instrument ease measures 18" x 
12" x 12 ". This is a very well -made 
case built up on an angled frame- 
work specially designed for 
instruments which has rounded 
corners and edges. Into this 
framework fits the 6 panels. All 
panels are louvred for ventilation, 

side panels are also fitted with handles which 
drop down and in the down position are almost 
flush; the bottom panel has four rubber feet, the 
back panel has aperture for leads voltage adjust- 
ment panel and fuses, the front panel you provide 
yourself. These instrument cases would probably 
cost around 015 each. We have approx. 100, not 
new but in very good condition and offer them at 
£3 each plus carriage. 
Battery condition testers. This is another item 
which has been set out of stock temporarily but 
we are pleased to say in stock again. Price now 
23.50. 

17 

www.americanradiohistory.com

www.americanradiohistory.com


*COMPLETE STEREO SYSTEM 

Scotland P & P Surcharge 
System to £1.75 System 2 £3.50 

System la. £62.00 
40 Watt Amplifier. Viscount Ill - R102 now 20 watts per channel (40 watts peak). 
All systems include: 
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 40W peak. Total distortion @10W @1kHz 0.1 %. P.U.1 
(for ceramic cartridges) 150mV into 3 Meg. P.U.2 (for magnetic cartridges) 4mV at 1kHz 
into 47K. equalised within +l dB R.I.A.A. Radio 150mV into 220K. (Sensitivities given at 
full power). Tape out facilities: headphone socket, power out 250mW per channel. Tone 
controls and filter characteristics. Bass: +12dß to -17dB @60Hz. Bass filter: 6dB per 
octave cut. Treble control: treble +12dB to -12dB @ 1 5kHz. 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. 
131 "x 9 "x34 ". 
Garrard SP 25 deck with magnetic cartridge, de luxe plinth and cover. 
Two Duo Type I1a matched speakers - Enclosure size approx. 191 "x97 "x 71" in 
simulated teak. Drive unit 13 "x8" with 3" tweeter. 15 watts handling. 
Complete System with these speakers £62.00 + £5.50 p & p. 

System 2. £82.00 Viscount Ill amplifier (As System 1 a) 

Garrard SP 25 deck (As System la) 
Two Duo Type III matched speakers - Enclosure size approx. 27" x 13 "x 11+" Finished 
in teak simulate. Drive units 13 "x8" bass driver, and two 3" ( approx.) tweeters. 
20 watts RMS, 8 ohms frequency range - 20 Hz to 18,000 Hz. 
Complete System with these speakers £82.00 + £6.50 p & p. 

PRICES: SYSTEM la PRICES: SYSTEM 2 

Viscount Ill Rt02 Viscount Ill 6102 
amplifier £27.00+f 1.60 p & p amplifier 127.00+11.60 p & p 

2 Duo Type Ila speakers 126.00 +15.50 p & p 2 Duo Type Ill speakers £39.00 +£6.40 p & p 

Garrard SP 25 with Mag. cartridge Garrard SP 25 with Mag. cartridge 
de luxe plinth ' de luxe plinth 
and cover £21.00 +f 2.60 p & p and cover 121.00 +12.80 p & p 

total: £74.00 

Available complete for only: £62.00 
+15.50 p & p 

total: £87.00 

Available complete for only: £82.00 
+16.50 p & p 

EMI SPEAKERS AT FANTASTIC 

LE -4 SPEAKERS 
Superb performance and beautifully 
finished in selected teak veneers. A 
professional standard four -way speaker 
system giving 25 watts RMS power 
handling. Bass unit is 14 "x 9" with 
8 "x5' unit for mid -range and twin 3" 
high frequency units to give monitor type 
quality and performance. 
Specification - Size 33"x 14 "x 16" 
approx. Impedance 8 ohms. Power 
handling 25W RMS. (Peak 50 watts.) 
Frequency range 35 Hz -20 KHz. 

Our Price £29.00 
(normally £56.97) +f5 p & p. 

EASY TO BUILD SPEAKER KITS 
These superb simulated teak -finished speaker kits have been specially 
designed by RT -VC for the cost -conscious hi -fi enthusiast who wants 
top quality speakers but doesn't want to spend 
the earth. Built to EMI's exacting specification, 
these new RT -VC speaker kits (350 type kit) 
incorporate 13 "x8" woofer, tweeter and 
matching crossover. 
Easily put together with out a few basic tools. 

. Specification leach speaker): Impedance 8 ohms. 
Power handling 15 watts RMS (30 watts peak). 

Response 20- 20,000Hz. Size 20 "x11 "x97' 
approx. Comparable built units (EMI 1E3) sold 
elsewhere for over £45 pair. 

£18.95 pair complete 
Camaleta with crossover 

+í4.5C p & p. Components and mutt diagram 

REDUCTIONS 

EMI 350 KIT System consists of a 13' x8" 
approx. woofer with a 3" tweeter, 

crossover components and circuit diagram. Frequency response: 
20 Hz to 20 KHz. Power handling 15 watts RMS into 8 ohms. 
(Peak 30 watts.) 

£5.50 +£1 & Complete with crossover Components and circuit diagram p p. 

20 WATT SPEAKER SYSTEM* 
System consists of a 13 "x 8" (approx.) eliptical 
woofer unit with a 8"x 5 ¡approx.) mid -range unit 
incorporating parasitic tweeter and crossover 

components and circuit diagram 
Technical Specification: Bass Unit: Flux density - 
100 K, speech coil - 11". Cone. Triple laminated paper 
with P.V.C. surround. hid -Range Unit: Flux density - 
33 K. speech coil - 1" with parasitic tweeter. Power 
handling: 20 watts RMS, impedance - 8 ohms, 
frequency response- Our Price £7.50 
20 Hz to 18,000 Hz. Complete +£1.35 p & p. 

DECCA STEREO AMPLIFIER 
CHASSIS 

U Specification: 4 +4 watts into 
8 ohms. Input Sensitivity 4mV into 
47K (for magnetic cartridges) AC 
Mains only 240V. Controls - volume, 
bass, treble, ort/off, mono /stereo 
switch. Chassis size 11 "x53 "x33" 
approx. 

£5.95 +£1 p & p. 
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PUSH BUTTON CAR RÁ010 KIT- THE TOURIST TT* 

NO SOLDERING REQUIRED, 

NOW BUILD YOUR OWN 
PUSH BUTTON CAR RADIO 
Easy to assemble construction kit comprising fully 
completed and tested printed circuit board on 

which no soldering is required. All connections are 

simple push fit type making for easy assembly. 

Fine tuning push button mechanism is fully built 

and tested to mate with printed circuit board. 

TECHNICAL SPECIFICATION: (1) Output 
4 watts RMS output. 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 "wide 2" high 

and 41" deep approx. f $.00 +90p. p & a. 

Speaker including baffle and fixing strip £1.65 
+37p p & p. Car Aerial Recommended - fully 

retractable £1.37 +32p p & p. 

The Tourist I Kit For the experienced constructor. 

If you can solder on a printed circuit board you 

can build this model. Same technical specification 

as Tourist TT. Price f 7.0O +90p p & p. 

s,m QUALITY SOUND FOR 

LESS THAN £20.00 
Stereo 21, easy to assemble audio system kit. No soldering 
required. 
The unit is finished in white P.V.C. and the acrylic top presents an 

unusually interesting variation on the modern deck plinth. 
Includes - BSR 3 speed deck, automatic, manual facilities 
together with stereo cartridge. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads and 

full, easy to follow assembly instructions. 
Specifications - For the technically minded: 

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 15f'x0 "x4 ". Complete deck 

and cover in closed position approx. 151 "x 12 "x 6 ". 

Complete only £19.95 + £2.60 p & p. 

Extras if required. Optional Diamond Styli £1.37. 
Specially selected pair of stereo headphones with individual level 

controls and padded earpieces to give optimum performance. f 5.00. 

TRACK HOME CARTRIDGE 
PLAYER Elegant self selector push button player 

for use with your stereo system. 
Compatible with Viscount III system, 
Unisound module and the Stereo 21. 
Technical specification Mains input, 
240V, Output sensitivity 125mV. 
Comparable unit sold elsewhere at 
£24.00 approx. Yours for only 

£12.95 +f1.45p &p. 

DISCO AMPLIFIER. 

Reliant Mk IV Mono Amplifier, ideal for the small 
disco or house parties. Output 20 watts RMS into 

8 ohms (suitable for 15 ohms). 
Inputs v4 electrically mixed inputs. '3 individual 
mixing controls. Separate bass and treble controls 

common to all 4 inputs. *Mixer employing F.E.T. 

(Field Effect Transistors). }Solid State circuitry. 
`Attractive styling. 
INPUT SENSITIVITIES - Input - 1). Crystal mic. 

guitar or moving coil mic, 2 and 10mV. (Selector 
switch for desired sensitivity.) - Inputs - 2). 3), 4). 

Medium output equipment - ceramic cartridge, 

tuner, tape recorder, organs, etc. - all 250mV 
sensitivity. AC Mains, 240V operation. Size approx: 

121"x 6"x31". f 17.00+£1.15 p & 

BUILD YOUR OWN 
STEREO AMPLIFIER 
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 - just simply screw 

together. 4 watts per channel into 8 ohms. Inputs: 120mV (for ceramic 
cartridge). The hecrt of Unisound is high efficiency I.C. monolithic power 
chips which ensure very low distortion over the audio spectrum. 240V. AC only. 

Also available with 2 speakers (7" x 4 ") f9 +f1.50 p & p. £7.64± 90p p & p. 

PORTABLE DISCO CONSOLE* 
INCORPORATES: Pre -Amp with full mixing facilities, including switched input 
for mic with volume control, switched input for auxiliary with volume control, 

bass and treble centrals, volume control and blend control for turntables. Two 

B.S.R. MP60 type singie play professional series decks, fitted with crystal cartridges. 

TECHNICAL SPECIFICATION: 
Pre -amp - Output - 200mV. 
Auxiliary inputs - 200mV and 
750mV into 1 meg. Mic input - 6mV 
into 100K. 240 volt operation. 
Turntables capacity - 7 ", 10" or 

12" records. Rumble. wow and flutter 
Rumble Better than -35dB. Wow 
Better than 0.2 %. Flutter Better than 
0.06% (Saumont kalee meter). 
Finish - Satin black mainplate with 
black turntable mat inlaid with 
brushed aluminium trim. Tonearm and 

controls in black and brushed 
aluminium. 

Console size - 
Unit Closed -177? x 137 " x 

Unit Open -357' x t 3 a "x 41" (app.) 
This disco console is ideally matched 
for the Reliant IV and Disco 50 or any 

other quality amplifier. 
The unit is finished in black PVC with 
contrasting simulated teak edging, 
diamond spun control knobs with 
matching control panel. 

Yours for only 
£49.00 +f5.60 p. & p. 

DO NOT SEND CARD 

Just write your order giving 

your credit card number 

Mail orders to Acton. Terms C.W.O. All 
enquiries stamped addressed envelope. 
Goods not despatched outside U.K. 
Leaflets available for all items listed thus * 
Send stamped addressed envelope. All 
items subject to availability. Prices correct 
at 1st March 1975 and subject to change 
without notice. 
All prices include V.A.T. at 8% rate. 

21 C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 
Personnel Shoppers EDGWARE RD: 9 a.m..- 5.30p.m. Half day Thurs 
ACTON: 9.30a.m. -5p.m. Closed alt day Wed. 
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Factfunot Fiction 
THE varicap silicon junction diode, with its variable 

capacity effect, has been with us for many years. 
There is widespread use of these devices in tuner 

heads for domestic VHF /FM and TV and UHF TV for 
automatic frequency control (AFC) and /or electronic 
tuning. The use of low -cost varicap diodes has been 
restricted to these applications because of the limited 
capacity swing they offer. 

Numerous manufacturers with an eye on the market 
potential of this device, have been actively engaged in the 
development of varicaps that fulfil the special requirements 
of long and medium waveband receivers. 

In recent months these long- awaited devices have been 
released by Motorola in several combinations. The MVAM1 
triple varicap package forms the "heart" of the "PW 
Apollo Triple Varicap Medium Wave Tuner /Receiver 
appearing in this issue. 

Thus overnight, electronic tuning for long and medium 
waveband receivers is fact and not fiction for the home 
constructor. To this end, a new -style slider potentiometer 
was commissioned for the PW "All Electric Wireless" to 
simplify the tuning arrangements. 

Remote control tuning is no problem. During tests on the 
prototype PW receiver, remote control tuning was achieved 
with the slider potentiometer connected to the receiver 
chassis via 30 metres (100 feet approx.) of cable! 

The "PW Apollo" series will reveal, month by month, a 
number of fascinating applications utilising this new unique 
varicap package. Just to whet your appetite, this triple (or 
double) varicap device could be used in conjunction with 
a general coverage receiver 'and oscilloscope to give a 
spectural display of radio signals. Also, how about an 
electronic remote tuning car radio with the AM /FM radio 
unit tucked away safely in the car boot? 

The applications of this new varicap package are 
numerous and we Prophesy that it will bring about many 
radical changes and new ideas in electronic technology. 
The PW "All Electric Wireless" could set the trend and 
be the forerunner of a multitude of receiver designs that 
will now permeate our exploding technology. 

Begin reading the facts in the "PW Apollo" series, Part 1 

on page 44. 

LIONEL E. HOWES, Editor. 

Bentley Acoustic Corporation Ltd. 

Following complaints from readers we have now received 
an undertaking from Bentley Acoustic Corporation Ltd., 
that their practice of deducting expenses from refunds 
made to readers has now ceased and we are assured that 
all future refunds will be made in full. 
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Write to them 
THIS year seems to have got 

off to a relatively slow start 
when it comes to news of 

the latest happenings in the elec- 
tronics world. The PW office 
usually receives a mountain of 
press releases that take a fair 
time to sort out. However, after 
thumbing our way through the 
correspondence that has arrived, 
and we must add, throwing out 
that more applicable to Nuclear 
Research Stations and the like, 
we've come up with the following 
pot -pourri of news, forthcoming 
events and a few noteworthy new 
components. It should be pointed 
out however, that the following 
are in a shortened form designed 
to `whet the appetite'. If, there- 
fore, more information is re- 
quired, an address and sometimes 
the phone number of the firm 
concerned is given with the story. 
Write to them, not to PW! 

Mail order success 
DURING the last few months 

of last year, Chromasonic 
Electronics of North Lon- 

don (see advert, in this issue) 
announced their intention to start 
a return-of -mail service. In the 
months following, the firm states, 
not one letter received by 3pm has 
been left over for processing on 
the following day. They add that, 
in addition, telephone enquiries 
for technical or product price in- 
formation are not discouraged, as 
is the case with many firms. Data 
sheets for semiconductors are also 
available and cost Gp, A4 size, plus 
postage. 

Knowledge 
IF any reader, thirsting for 

knowledge, wishes to attend 
an `all in' three day sym- 

posium covering a wide range of 
test gear and techniques, then 
why not attend `Test 75' at the 
University of Kent between July 
7th and 10th. Cost is around £45 
and correspondence should be 
sent to the Symposium Secretary, 
SERT, Faraday House, 8 -10 Char- 
ing Cross Rd, London WC2H OHP. 
Tel: 01- 240 1152. 
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JVC moves 
WE start with the news that 

JVC (UK), distributors of 
Hi -Fi and television pro- 

ducts, have transferred to new. 
premises. The move due to 'enor- 
mous growth since 1969' took 
place earlier this year with a new 
showroom, sales department, 
warehouse and service depart- 
ment. Location is now in the 
Eldonwall Trading Estate, Staples 
Corner, 6 -8 Priestly Way, London 
NW2 7AF. Tel: 01 -450 2621. 
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JVC's new premises in North London. 

Hey Wack! 
ANYONE out there live in 

Liverpool or surrounding 
district -Yes? Well, as 

from the 24th January BBC Radio 
Merseyside (95.8MHz) has been 
utilizing slant polarization. This, 
according to the BBC Engineering 
Department, is to improve recep- 
tion for portable receivers and 
VHF car radios. 

Another calculator 
RECENTLY many companies 

have been jumping on the 
calculator bandwagon and 

although there is now a bewilder- 
ing number to choose from, here's 
just one more! ! ! It's a desk -top 
model, designated the CBM1500 
and hailing from the States. Func- 
tions include sin, cos, tan, arc, pi, 
and roots as well as straight- 
forward numbers. A memory is 
also included. Price is around the 
£70 mark and it can be obtained 
from Guildford Tapes & Calcula- 
tors, la Onslow St., Guildford, 
Surrey. 

Radio notes 
AQUICK note here for the 

amateur radio enthusiast. 
The Midland Amateur 

Radio Society will be staging the 
North Midlands Mobile Rally at 
Drayton Park, Tamworth, on Sun- 
day 20th April. Further informa- 
tion from A. Walton (G3ZKQ), 
Birmingham and Midland Insti- 
tute, Birmingham 3. 

More Beeb cut -backs 

A LTHOUGH possibly of more 
interest to the readers of 
our sister magazine, Tele- 

vision, it has come to our notice 
that the BBC, `due to its financial 
position,' and the need to `Save it', 
has found it necessary to curtail 
the BBC -2 trade test trans- 
missions. Each weekday for about 
512 hours, installers, dealers and 
servicemen will he at a consider- 
able inconvenience, particularly 
those installing new aerials and 
receivers. With the tremendous in- 
flux of cash due from the recent 
TV licence fee increase, one 
wonders what the BBC will do 
with all that extra money! 

New desk -top calculator, the CBM1500 from Guildford Tapes & Calculators. 

Radio Society 
get -together 

THE RSGB 21st National VHF 
convention is to be held at 
the Winning Post Hotel, 

Whitton, Twickenham, Middlesex, 
on the 10th and 11th of May. 

The programme comprises lec- 
tures and demonstrations on 
amateur space communications, 
microwaves and VHF propaga- 
tion. Starting at 11am on the 10th, 
the lecture sessions are on Satur- 
day afternoon and Sunday morn- 
ing, with the Saturday evening 
taken up with a dinner dance. 

The whole event costs £3 per 
person, or 80p for lectures and 
trade show only. Further details 
from RSGB, 35 Doughty Street, 
London WCIN 2AE, marking the 
envelope `VHF Convention'. 

Summer school 
ESSEX University will be hold- 

ing its annual Electronics 
Summer School for the 

week of July 7 -11th and comprises 
two courses running simul- 
taneously. The first course, ESS 8 
-Linear Circuit Design, is con- 
cerned with the use of transistors 
and operational amplifiers in 
linear applications. The second, 
ESS 9- Digital Circuit Design, 
concentrates on the use of the 
transistor as a switch and de- 
velops designs using integrated 
logic circuits. 

A full laboratory programme 
backs up the topics covered in 
lectures, and tutorials are held to 
discuss the design for the prac- 
tical sessions. Further information 
from Bob Mack, Dep. of Electrical 
Engineering Science, University of 
Essex, Colchester, CO4 3SQ. 
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adel Train 
con 
IOHN LEWIS 

SPEED controllers available to the general public 
are either mains or battery powered, both suffer- 
ing inherent design faults. One of the overiding 

faults centres on the fact that it is based on a vari- 
able resistor placed between the supply and the 
tracks. It therefore follows that any control action 
which varies the speed of the train, also varies the 
current available to the motor and consequently the 
torque or pulling power. This is satisfactory at high 
speeds but at lower ones problems arise since it is 
here that one requires more pulling power in order 
to get the train started. What usually happens is that 
the control has to be well advanced before any move- 
ment occurs and then quickly turned back once the 
train is moving. This of course results in erratic and 
unrealistic motion of the train. 

The author realised that this problem could be 
overcome by the use of a square wave of constant 
frequency and amplitude, but with a variable mark/ 
space ratio. Fig. 1 shows what is meant. When the 
mark /space ratio is 50 %, the time that the volt- 
age is ON is the same as the time that the voltage is 
OFF, giving an average value of the voltage as 
shown. If the mark /space ratio is altered so that the 
ON time is increased, the average value of the volt- 
age will rise and hence the train will speed -up. Con- 
versely if the mark /space ratio is decreased the train 
will slow down. The motor integrates the pulses and 
interprets them as changes in voltage rather than 
current thus giving maximum torque at the required 
speed. In fact, with this arrangement it is possible to 
control the train from flat -out down to literally 
inching round the track, greatly increasing the 
realism. 

TIIE INTEGRATED CIRCUIT 
The controller is based on the inexpensive 555 

integrated circuit. Basically it can be used either as 
a monostable or an astable circuit as shovm in Fig. 2. 
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For those who are not familiar with its operation Fig. 3 
may help. Internally there is the equivalent of two 
voltage comparators, a flip flop and an output stage. 
The comparator connected to pin 2 responds to a 
voltage of '3Ve0, whilst the comparator on pin 6 
responds to 23Vcc. These comparators change the 
state of the flip -flop and hence the output. 

If we look at the astable application which is the 
one used in this controller we see that both pin 2 and 
pin 6 are connected to the capacitor and so sense 
the voltage across it. The capacitor charges up via 
resistors R1 and R2 and when the voltage across it 
reaches 23Voe the comparator on pin 6 will trigger 
and the flip -flop changes state, driving the output 
low. At the same time as this occurs, pin 7 is 
effectively shorted to earth and the capacitor now 
starts to discharge through R2. When the voltage 
across C2 reaches W. the comparator on pin 2 will 
be triggered, the flip -flop reset with the output going 
high and the earth to pin 7 removed. This means 
that C2 can start recharging again. The cycle repeats 
itself with the frequency being dependent on the 
values of C2, Rl and R2. 

To calculate the frequency the formula 

1.44 x C2(pF) f - R 1(kS2) -!- 2R2(k12) 

is used. It can be seen that the values of Rl and R2 
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Fig. 1: Square waves of constant 
amplitude and frequency but with 
variable mark/space ratios. 

(FK0501 IFK051 1 

Fig. 2: The 555 integrated circuit connected in monostable and astable modes respectively. 

will determine the time for which the output is either 
high or low. If Rl equals R2 then the charge up time 
will be twice that of the discharge time, since the 
capacitor charges up through both R1 and R2 but 
only discharges via R2. By choosing appropriate 
values one can get a mark /space ratio of 50% or 
more with the circuit shown. If a diode is added 
across pins 6 and 7 a duty cycle of less than 50% can 
be obtained, and if Rl and R2 are replaced with a 
variable resistor one can get a wide range of mark/ 
space ratios. 

The other feature of the IC is the reset available on 
pin 4, provided that the potential on this pin is main- 
tained at more than 1V the circuit will operate 
normally. However if the potential falls to zero then 
the IC is inhibited and no output is obtained. It was 
decided to use this facility as an automatic short 
circuit protection. 

Reset 
o 

o 

4 

Output 

6 
r-HComparator P u $ 

R1 

Flip -Flop 

(FK052j 

I--- Comparator 

2 

O Vcc 

Fig. 3: Diagram of the 555 showing internal arrangement and external 
biasing components. 

FINAL CIRCUIT 
The final circuit can be seen in Fig. 4. The 555 is 

connected in the astable mode, with the diode added 
between pins 6 and 7. Using the values of Cl and 
VR1 shown a nominal frequency of 144Hz is obtained 
though the "Values could be altered should one wish 
to experiment with other frequencies of operation. 
The resulting square wave at pin 3 is used to drive 

D2 
BAY72 

D3 
BAY 72 

LP1 
12V 

S2 
Reversing 

Input 
12V DC 

(nominal) 

Cl D4 
0.1NF BAY72 

Fig. 4: Complete circuit of controller, showing automatic cut -out 
system, speed control potentiometer VR1 and reversing switch. 

the base of the output transistor Trl while the output 
from its emitter is taken to the track via a reversing 
switch S2. 

The return path of the current is through Rl, a low 
value resistor which forms the sensing element of the 
short circuit protection. When the current flows 
through R3 a voltage drop is produced across this 
resistor depending on the current flowing, and is 
tapped off by VR2. This voltage is then applied to 
the gate of the thyristor SCR'. Without going into 
too much detail it will be remembered that a 
thyristor behaves like an open circuit switch passing 
negligible current until a suitable positive potential 
is applied to its gate. When this happens it turns 
on and conducts in a manner similar to a diode. The 
gate loses all control at this point and the thyristor 
stays on even though the gate bias is removed. The 
amount of potential required to trigger the thyristor 
varies from type to type and this is catered for by 
VR2. 

If a short does occur on the track the current 
passing through Rl will increase, resulting in a 
higher voltage drop, and consequently the turning on 
of the thyristor. This lights the bulb, LP1, which 
indicates that something is wrong. With LP1 coming 
on the potential at the top of the thyristor drops 
from Von to almost zero, and since pin 4 is connected 
to this point the IC will be inhibited, and its output 
will drop, thus cutting off the power to the track. A 
push button Sl, is provided to reset the circuit once 
the short has been removed. The diode D4 ensures 
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Neon 

AC 
mains 
240V 

Earth 

Mains 
transformer 

T1 

IFK053i 

Fig. 5; Optional power supply, utilizing full -wave bridge rectification. 
Output must be less than 18V DC. 

that the voltage presented at pin 4 is low enough 
to inhibit the IC, by raising the negative point of the 
IC, 0.6V above the negative rail voltage. The 
sensitivity of the protection circuit can be adjusted 
by VR2 enabling it to trigger should the train be 
excessively loaded. Once a fault has been cleared the 
reset button is pressed and the train will restart. On 
the prototype, VR2 was a normal pot, although 
obviously a skeleton preset would do the same jab. 

POWER SUPPLY 
The circuit will work from any commercially pro- 

duced 12V -18V DC supply which is adequately 
smoothed. If there are any doubts about the smooth- 
ness of the supply, include a 2000µF capacitor of at 
least 25V working across the output. 

If required a simple DC power supply can be 
easily built and a suitable one is shown in Fig. 5. 

SAFETY 
Since the circuit is certainly going to be used by 

children, great care must be taken to ensure that 
it is electrically safe. Check that all main leads and 
transformer terminals are adequately insulated and 
the whole should, be enclosed in a metal box which 
is earthed. On the prototype no mains switch was 
incorporated, only a neon indicator. The reasoning 
behind this is that it ensures that the controller is 

Base 
Emitter Tri 
Collector 

e 
LP1 VR152 

Supply +v 
S1 

Rotor 
VR1 

68A 
ffttte clear d 
inder= 

SCR1 
Gate Cathode 

Supply -ve 
I F K 0541 

* components list 

ReStstors 
R7 ' ..2 

VR1 
10014 linear potent é s 

VR2 ' 10052 Trim potentlome er er skeleton type 

Capacitors 
Cl 0' 1 uF C2 0.01,u1: C3 2000µE 26V. 

Semiconductors 
Tr1 2N3055 ... 

1C1 555- SigneticS or Motorola 
SCR1 3RC10 or any general purpose thyristor 

rated at 0.5A and 25P1V. 
Di, D2, D3, D4 BAY72 or 1N914 or any general 

purpose silicon diode 
05 1N4001 
D6 Bridge rectifier -any general purpose type 

rated at least 2A 

Miscellaneous 
LP1 12V indicator lamp 
Si switch -push to break 
S2' switch- toggle DPDT centre oil, 

Transformer- nominal 12V, 1 -SA. Possible 
to use filament transformer and connect the 
two 6.3V windings in series. 

Males neon. Mains cable clamp and solder tag. 
Metal box approx. 185 x 115 x 75mm (7+ x 4+ x 3in.) 
Veroboard Olin. pitch 76 x 31mm (3 x 11i n). 

switched off and unplugged from the mains when 
not in use, and not merely switched off internally. 
However, opinions will differ and a suitable switch 
can be easily incorporated if desired. It is worth 
mentioning here the diodes D2 and D3 shown on the 
circuit diagram. In the prototype the power supply 
gave 19V under no -load conditions and the maximum 
working voltage of the 555 is 18V. Rather than mess 
around with a zener diode etc., it was decided to 
drop 1.2V just by using these diodes. Thus these 
and D4 ensure that the IC is actually running at 
17.2V. If the supply is less than 18V under no -load 
conditions, D2 and D3 can of course be omitted. D5, 
which is across the reversing switch S2 is there to 
suppress the negative -going spike produced by the 
motor at the end of each pulse, which could damage 
Trl. 

Earth 

Trigger 

Output 

Reset 

Vcc 

Discharge 

Threshold 

Control 

O 

N 
b e¡ 

O 
2N 3055 

Top view of IC anode 
anode + 

1FK 055J 

gate 

anode 

BTX 30 

gate 

cathode - gate V 
cathode 

3RC 10 

Fig. 6: Component layout on Veroboard, showing track breaks and external connections. Tr1 (2N3055) and SCR1 (3RC10) shown to the right 
must be fitted using insulating washers. Connections to the col lector of Tr1 and anode of SCR1 are via solder tags. 

24 continued on page 34. 
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Oily waves 
I feel I must write and protest 

at the tone of your editorial of 
March 1975 Practical Wireless. 

I fail to see why you appear 
so "anti" about exchanges 
between North Sea oil rigs and 
their bases. Apart from 1625 kHz 
which is used by Ekofisk to work 
into Stavanger, all other off -shore 
installations work directly into 
British or Continental coast radio 
stations in the Maritime Service. 
The stations heard in the 80 
metre band are exchanging traffic 
on ISB with Humber Radio or 
Wick Radio, or on. SSB with 
Cullercoats or Stonehaven radio 
and thence by land line to shore 
based subscribers. 

All these communications are 
taking place at the rate of 36p 
per minute and represent revenue 
to the Ministry of Post and Tele- 
graphs. I fail to understand why 
any off -shore station should be 
expected to continually identify 
itself when the call is being 
monitored and charged by a coast 
station Radio Operator? 

Life off -shore can be arduous 
and dangerous and the many oil 
rig and barge workers who may 
phone their wives during the 
evening should be entitled to a 
little privacy during the QSO. 
. . . . they're paying enough for 
it! -Stan Crabtree G3OXC (Radio 
Operator, FORTIES ALPHA). 

PW PSU mod 
Having constructed a bench 

power supply unit to the same 
basic design as that described in 
PW, September 1973 by J. Lewis, 
B.Sc., I feel the following obser- 
vation may be of use to your 
readers. 

The author comments in the 
final paragraph: "a residual 
ripple ... could be eliminated by 

adding a 100µF capacitor. . ." I 
found that even a 1000pF made 
little difference when used with 
a particular piece of equipment 
which was sensitive to hum on 
the supply rails; I therefore 
added, to the circuit of Fig. 9 in 
the article, a 10pF 64V electro- 
lytic, between pins 3 and 4 of 
the NE550A (negative to pin 4) 
thereby providing AC negative 
feedback and substantially reduc- 
ing the hum (100Hz ripple). 

I consider that a larger value 
would produce a greater improve- 
ment, but my unit is now 
sufficiently ripple free for my re- 
quirements.-P. J. Brent (Scot- 
land) . 

Natural scale 
I'm surprised at Mike Hughes! 

In his article on. the PW Easybuild 
Electronic Organ, he states that 
"organ purists will wince" at the 
use of the equal temperament 
scale. This scale has been in use 
on keyboard instruments since the 
time of Bach. In fact it is in use 
in all musical instruments which 
are "pm- tuned" such as the 
clarinet, trumpet, oboe etc. 

The idea behind the equal tem- 
perament scale is quite simple. 
The relationship between a note 
and the one an octave above, is 
that the higher note has twice the 
frequency of the lower. A 
violinist, in order to achieve this 
will in fact halve the length of his 
string. The frequency ratio for 
notes a fifth apart is 2: 3. For 
notes a third apart it is 4:5 and 
so on. 

In the equal tempered scale, as 
Mike Hughes says, there is an 
exact mathematical ratio between 
each half tone in the scale. This 
ratio is 1 :0594, and since there 
are twelve half tones to the scale, 
1:059412 =2. This makes the fre- 
quency ratio of the third 1:1.259 
and not 1:1.25 as on the natural 
scale. Similarly the fourth ratio 
is 1:1-34 and not 1:1-33. The 
fifth becomes 1:1.498 instead of 
1:1.5. 

These differences are not 
enough to be noticed in ordinary 
circumstances, but violinists, and 
singers etc, when playing on their 
own, will play in the natural scale; 
and when with the piano or organ 
etc. will play equal tempered. 

Incidentally, Bach was the first 
to write specifically for the equal 
tempered system in his "Well 
Tempered Clavier." - P. G. 
Quartermain (Sussex). 

Cramped bands 
Your editorial `Thou shalt not 

listen' draws timely attention to 
a problem which is becoming in- 
creasingly frustrating to the DX 
listener. For about one year now, 
I have been very interested in 
long range reception on UHF TV 
and VHF radio. 

I find that the ordinary VHF set 
offers good scope for DX work, 
except that the 88- 108MHz band is 
cluttered with taxi and police sig- 
nals. So much of the band is given 
over to these, that the broadcast 
band is "bunched" to such an 
extent that many stations use the 
same frequency, and others are 
so close to each other that the 
nearer ones eclipse the more 
distant. 

Even with a six -element array, 
I cannot now receive Radio Hum- 
berside because it is obliterated 
by Radio Piccadilly; RTE Kippure 
is wedged between Radio Mersey- 
side and Radio Manchester and 
can only be heard by using screen - 
ing. Radio Sheffield, on its lower 
frequency, is jammed by taxi calls, 
and on its higher frequency is 
jammed by the police. 

Recently I picked up an interest- 
ing signal in Dutch. After waiting 
a long time for station identifica- 
tion, I was frustrated by a taxi 
firm which drowned out the 
station identification when it did 
come. (I still don't know which 
station I was listening to ! ) 

All these problems could easily 
be solved by allocating the whole 
88- 108MHz band to broadcasting. 
Surely the police do not enjoy 
being overheard and would prefer 
to be on a virtually inaccessible 
band? 

Which raises another question; 
What is to happen to Bands I and 
III when the 405 line TV service 
is phased out in a few years time? 
My own suggestion is that these 
channels should be allocated to 
educational television; schools 
broadcasts during the day and 
Open University in the evening. - 
John T. Haines (Lancs). 

Ouch! 
I thought you might be 

interested in the specification of 
a transistor radio seen in a mail 
order catalogue; 
"clear reception on 3 wavebands 
VHF /MW /LW. Clear 212in. 
dynamic speaker giving 300kW 
output. Complete with earphone." 
-R. Rh (Norfolk). 
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PART 3 

M. J. HUGHES M.A., C. Eng. MIERE 

This, the third part of the PW Easybuild Organ, 
carries on from the April issue, and covers in detail 
the keyboard wiring and the testing of the main PCB. 

8FT PITCH 
Readjust VR6 for maximum and adjust the pre -set 

VR5 until the signal level of the square wave output 
approximately matches that of the spike signal. To 
complete this rough setting up of the 8ft tones set 
the triangular wave slider VR8 to maximum. The 
sound should be more mellow but of similar ampli- 
tude to the square wave signal. Now adjust the pre- 
set control across the 8ft integrator VR7. Adjustment 
to its full extreme in one direction will have no effect 
but if its value is reduced to zero ohms the amplitude 
of the signal will fall abruptly to a very low level. 
Set it to the point just before the signal level starts to 
fall off which will prevent nasty keying noises when 
this tone is used. Now try mixing the different wave - 
forms together to hear the general effect of the three 
signals in various proportions. Do not expect too 
much at this stage because we have yet to line up 
the 16ft. pitch. 

16FT PITCH 
Exactly the same procedure should be adopted by 

placing the lead from the l6ft. input pin on to a 
mid -frequency tone pad. Start with the spike wave- 
form by advancing VR10 and adjust the preset VR9 
until the level is approximately similar to the equiva- 
lent tone at 8ft pitch. Advance VR12 and use VR11 
to set the level for the square wave. Finally, advance 
VR14 and adjust VR13 in exactly the same way as 
for the integrator pre -set at 8ft. pitch. Now experi- 
ment by connecting the 8ft. and 16ft. inputs to 
identical notes an octave apart at the same time, and 
listen to the full effect of the different tone colours 
produced by the main controls. When they are all 
advanced to maximum the loudspeaker might over- 
load, in which case use the pre -set VR15 as a master 
control. Ideally the loudspeaker should be just on 
the edge of overloading when the volume control is 
at maximum. More will be said about this when deal- 
ing with the phono output. 
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CALIBRATION 
Check that the vibrato control functions correctly 

and roughly tune the master oscillator so that the 
organ is set to international pitch. Do this by adjust- 
ing G7 while listening to the tone from leadout 
number 23 (this should be International A at 440Hz), 
and can be checked against a piano (the A imme- 
diately above middle C) or against the BBC's morning 
radio test transmission. 

When tuning, the tune control should be set mid- 
way. It may be that C7 has to be almost fully com- 
pressed to get the organ in tune. When correctly set 
up the tune control should shift the frequency by 
about one full tone, but this will vary slightly from 
one unit to another, depending on the internal capa- 
citance of Dl and D2. 

A wider degree of tune can be produced by re- 
ducing the value of R6 to about 4.7kfl but this is not 
recommended because the vibrato effect will be too 
fierce when VR2 is set to its lowest frequency posi- 
tion. 

The bulk of the electronics is now finished, the 
next stage is the assembly of the keyboard contacts 
and the wiring associated with them. This is a very 
repetitive operation and calls for a reasonable 
amount of patience and care. 

KEYBOARD 
Make sure that the correct components have been 

obtained. A 49 note C to C keyboard as specified will 
be required, together with 49 contact blocks. These 
blocks are very delicate and should be handled care- 
fully to ensure that the fine gold -plated contact wires 
are not bent. Each block comprises four wires held 
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in position by the phenolic laminates and rivets. 
Fig. 10 shows such a block and the dotted lines show 
the disposition of the wires as they run through the 
centre. 

For the purposes of description each wire should 
be designated with a letter `a', `b', `'c', and `d'.. Wires 
`a' with `b' form one contact pair and `c' with `d' 
the other; in every instance the pair a/b will be 
used to route signals into the 8ft busbar and c/d 
into the 16ft busbar. 

The contacts are actuated when a key is pressed 
and the action can be checked by careful inspection 
of the underside of the keyboard. When a note is 
depressed the key pushes a small plastic actuating 
link out from under the keyboard. This is designed 
to push the wires `a' and `d' of each contact block 
into electrical contact with their corresponding `b' 
and `c' wires. One of the jobs that has to be done is 
to fix each contact block into position so that this 
simple mechanical action can be effected. 

PALLADIUM BUSBARS 
The blocks are so designed so that when a key 

is not pressed the signal coming from the tone 
generator is shorted to earth. To avoid the problems 
of connecting a separate earth lead to each switch 
assembly, use is made of an earth busbar. Each block 
has a small hole positioned near its "nose" and if 
inspected carefully it will be seen that the wires 
`a' and `d exactly centre on the hole. 

The keyboard suppliers will provide a special rod 
made from palladium which is designed to run 
through this hole, and through the equivalent holes 
of all the other contact blocks. This rod forms the 
earth busbar and it should be clear that under 
normal circumstances wires `a' and `d' are kept in 
contact with the rod by their own springiness. When 
it comes to inserting the rod, make sure that `a' 
and `d' wires are displaced towards their `b' and `c' 
counterparts so that the rod passes through the hole 
without hindrance and is on the correct side of the 
wires. Four palladium rods should have been 
obtained, each of which is about the length of one 
of the keyboard octaves. 

To 16ft. busbar Earth busbar le 

d , 
_, a 

To 8ft busbar 

Inner contacts bent up 
to connect with 8ft. 
and 16ft. busbar 

Contact blocks glued 
to mounting blocks 

[AM 03191 

Hole for earthing busbar 
(outer contact wires normally 

make contact with this busbar) 
Inner contacts bent up 

with.forceps (see caption) 

Outer contacts 
carry signal 
from tone 
generators 

r- 
a i 

d I 

Plastic guides Brass rivets 
for wire contacts 

Ì b 

e 

Single contact block 

Actuator link pushes outer contacts 
away from earthing busbar and 
into contact with inner contacts 

Fig. 10: Details of the keyboard switch assemblies (Kimber Allen) 
NOTE. It is important, when a key is operated, that the outer contacts 
of the assembly break from the earth busbar before they make contact 
with the 8ft or 16ft busbars. These are adjusted by bending the 
"cranked" contacts away from the outer ones, with a pair of forceps, 

while operating each note in turn. 

To make assembly easier, four SRBP plates (also 
obtainable from the keyboard suppliers) should be 
obtained. The contact blocks are glued on to these 
before the sub -assembly is screwed to the keyboard 
sub -frame. 

KEYBOARD WIRING 
The equivalent of 98 tag posts are required (strips 

with tags rivetted on 6mm (14in) centres will do 
nicely) and these are used to terminate the 60 signal 
wires coming from the numbered positions on the 
main printed circuit board. Ideally there should be 

Photograph of complete underside of organ keyboard, showing details of switch positioning, wiring and keyboard resistors. 
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one strip carrying 26 tags and three strips carrying 
24 tags each. The tags are also used for routing the 
signals under the keyboard for the two pitches. 

In principle a signal from the tone generator is 
terminated at one of the tag posts and a 1QQkll 
resistor feeds from that tag to the `a' wire of the 
adjacent contact block. A connection is also made 
from that same tag post to the tag post for the same 
note an octave higher, but for this higher note key, 
the tag post corresponding to the `d' contact wire 
should be used. A 100k12 resistor bridges across from 
this latter tag to the `d' contact. This looping from 
one octave to the next is how the signals are routed 
from the tone generator to give notes one octave 
apart (on the two pitches) when a single key is 
pressed. 

A glance at the underside wiring diagram Fig. 11 
and wiring schedule will show the general principle. 
The wires coming straight from the tone generator 
board go (in every case except the bottom octave) 
to the 8ft pitch contacts and the loop connections 
to the 16ft contacts of the identical note an octave 
higher. The bottom octave is slightly different 
because there is, of course, no lower octave from 
which to do the looping for the 16ft pitch connec- 
tions. Instead there are eleven extra wires coming 
from the main board to look after the 16ft pitches 
for all this bottom octave except for bottom 'c'. 

There are not quite enough notes to provide a 
16ft pitch for the lowest C on the keyboard so the 
8ft and 16ft contacts are simply looped together for 
this note. This is a slight nuisance but is a sacrifice 
one has to make for simplicity and low cost. 

The wiring in Fig. 11 might look a little frighten- 

ing but in actual fact it is very simple and only 
needs care and patience in the routing of the wires. 

CONTACT ASSEMBLY 
Before any thoughts of wiring however, the con- 

tacts must be assembled. To do this, turn the key- 
board upside down and place the four SRBP plates 
exactly butting againt each other on the wide flat 
portion of the keyboard sub frame; between the 
trough where the key pivots and the apertures for 
the actuator links. Slide the plates from side to side 
until the butt joint between the centre two plates 
exactly corresponds to the centre of the actuator 
link for the central `C' of the keyboard. This should 
position the . boards symmetrically about the mid- 
point of the keyboard. 

Having obtained this poition use a pencil to make 
marks on the boards which correspond to the centre 
lines of every actuating link of the keyboard. Use 
a set- square to project these marks across the board 
at every position and pencil in a centre line, this 
will mark where the contact block has to be glued 
into place. Draw another line 95mm (38in) from 
the edge of the boards furthest away from the 
actuators which will act as a guide for positioning 
the blocks so that they line up with each other. 
This prevents problems when feeding the earth bus 
bar through the holes! 

Using an epoxy resin glue (preferably the fast - 
setting variety) put a small smear of glue on the 
side of each contact block opposite the side having 
the rectangular notch and position each block 
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Fig. 11 : Details of keyboard switch wiring, showing looping arrangements from one octave to another. This diagram shows only the bottom octave and the first two notes of the second octave, and therefore should be used in conjunction with the wiring schedule opposite. 
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Keyboard 
Resistors 

PCB 
connections 

Other 
keyboard 

connections 
Note Octave 

Keyboard 
Resistors 

PCB 
connections 

Other 
keyboard 

connections 
Note Octave 

RK1 31 +. RK25 C 16ft ,* RK51 - - C# 16ft 

RK2 31 .-. 
e 

RK25 C 8ft RK52 59 RK75 C. 8ft 

RK3 56 Zi - CS 16ft RK53 - - D 16ft 

RK4 57 RK27 C# 8ft RK54 4 RK77 D 8ft 
RK5 1 E - D 16ft RK55 - - DS 16ft 

RK6 2 E RK29 D. 8ft RK56 9 RK79 Ds 8ft 

RK7 6 - DS 16ft RK57 - - E 16ft 
RK8 7$ RK31 Ds 8ft RK58 54 RK81 E 8ft 
RK9 51 : - E 16ft RK59 - - F 16ft 
RK10 52 '; RK33 E 8ft RK60 14 ÿ RK83 F 8ft 
RK11 11 - F 16ft RK61 -" - Fs 16ft 
RK12 12 I RK35 F 8ft Bottom 

RK62 
E 

19 E RK85 FS 8ft 
RK13 16 - Fs 16ft octave o Third 
RK14 17 RK37 F' 8ft 

RK63 

RK64 

-2; 
49 .3 

- 
RK87 

G 16ft 

G 8ft . octave 
RK15 46 - G 16ft ++ 

RK16 47 RK39 G 8ft 
RK65 - i 

3 

- G# 16ft 

RK17 41 - G # 16ft 
RK66 44 RK89 G# 8ft 

"3 

RK18 42 
É 

RK41 Gs 8ft RK67 - $ - A 16ft44 

RK19 21 ° - A 16ft RK68 24 RK91 A 8ft ro 

RK20 22 ® RK43 A 8ft RK69 - - A 1óft ÿ 
RK21 26 v - A T 1óft RK70 29 RK93 A# 8ft 

RK22 27 ..# RK45 As 8ft RK71 - - B 16ft ÿ 
e 

RK23 36 ó - B 16ft RK72 39 RK95 B 8ft 

RK24 37 " RK47 B 8ft °- RK73 - - C 16ft 

RK25 - C 1óft 05 RK74 34 ® RK97 C 8ft 

RK26 32 RK49 C 8ft -4 ro RK75 -, - CS 16ft 

RK27 - - Cs 16ft =j RK76 60 - CS, 8ft 

RK28 58 RK51 CS 8ft i RK77 - - D 16ft 

RK29 - - D 16ft RK78 5 - D 8ft 
RK30 3 RK53 D 8ft RK79 - - D # 16ft 
RK31 - - D # 16ft RK80 10 - 130'.,: 8ft 
RK32 8 RK55 Ds' 8ft RK81 - - E 16ft 
RK33 -c - E 16ft RK82 55 ,_, - E 8ft 
RK34 53 43 r RK57 E 8ft 

RK83 -V - F 16ft 
RK35 - " - F 16ft 

RK84 15 E - F 8ft 
RK36 13 E RK59 F 8ft N N 
RK37 

RK38 

-ó 
.o 

18 n 
- 

RK61 

Fs 16ft 
Fs 8ft Second 

RK85 

RK86 

- 
20 0 

+, 

- - F# 16ft 

Fs 8ft Top 

RK39 
o - - G 16ft octave 

RK87 - i - G 16ft octave 

RK40 48 L RK63 G 8ft 
RK88 50 ; G 8ft 

RK41 - i - G # 16ft 
g RK89 - - G # 16fi 

RK42 43 $ RK65 Gs 8ft c = RK90 45 - G# 8ft 

RK43 - - A 16ft RK91 - - A 16ft 

RK44 23 RK67 A 8ft c ó RK92 25 - A 8ft 

RK45 - - A 1 fift t RK93 - A# 16ft 

RK46 28 RK69 As 8ft RK94 30 - A# 8ft 

RK47 - - B 16ft a e RK95 - - B 1óft 

RK48 38 RK71 B 8ft =' ä RK96 40 - B 8ft 

RK49 - - C 16ft 4: RK97 - - C 16ft 

RK50 33 RK73 C 8ft 2 y RK98 35 - C 8ft 

Main PCB to keyboard wiring schedule. Refer to Fig. 11 to begin with, in order to start the process going. Once begun, the wires going to the 

PCB, and the loop wires between tags, will follow in a logical sequence, as the wiring schedule above shows. 

* Due to divider limitations, this note is the same on both 8ft and 16ft pitches. 
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exactly on the centre lines already drawn. Do not 
try glueing the block corresponding to the central 
"C" of the keyboard at this stage because it wll be 
straddling a joint between two of the boards. NOTE; 
if fast -setting epoxy is being used do not mix up 
too much at a time because it will be found that 
it takes about ten minutes to position the twelve 
contacts on each board and the glue will be start- 
ing to go off as the first board is finished. 

Set the contact assemblies to one side for the 
glue to harden. When they are really firm, drill a 
hole between the outer pair of contacts on each 
board to take self- tapping fixing screws. Next, offer 
the boards up to the keyboard so that the `a' and `d' 
wires of each contact block exactly rest over their 
corresponding actuating links. Press the boards down 
against the restraining action of the springiness in 
the contact wires and mark through the screw holes 
on to the metalwork of the keyboard frame. Again 
remove the boards and very carefully drill self - 
tapping holes in the metal where marked; do not 
allow the drill to break through the metal in an 
uncontrolled manner as damage may be caused to 
the underside of the plastic -covered keys. 

Before screwing the contacts into place butt the 
two centre boards together on a flat surface and 
glue the final contact block across the butt joint. 
For added rigidity it is worth running a thin fillet 
of resin down each side of this block. Let this set 
really hard and then carefully screw the two central 
boards into place under the keyboard. 

CONTACT EARTHING 
Take two of the palladium rods and by carefully 

lifting each pair of `a' and `d' contacts, pass the rods 
through the earth busbar holes of the blocks that 
are in position -work from either end for each rod. 
Where the rods meet near the centre let them 
overlap by about 6mm (34ín) and solder them 
together. If necessary trim off the end of each rod 
so that they protrude by about 113mm (12in) from 
the two extreme end contact blocks. Now screw the 
remaining two contact assemblies into position and 
insert the final two palladium rods from either end. 
Again, let them overlap the ends of the rods already 
in place and solder them together. 

Now put bends in the shorter ends of the `b' and 
`c' wires for each contact block. The `c' wire should 
be bent upwards until it is almost vertical and the 
`b' wire up through about 45 °. It will now be pos- 
sible to get the test probes of a continuity test 
meter (ohms range on a multimeter) across the 
contact connections to test each one. This test is 
very important because clearing up problems at 
this stage will greatly simplify tests later on. 

Although the keyboard must be kept upside down, 
make absolutely sure that none of the keys are de- 
pressed (use books to stand the keyboard off the 
working surface). Check that there is continuity 
between every `a' and `d' wire and the earth busbar. 
If any of them show open circuit, gently bend up the 
end of the contact wire that rests on the actuating 
link, so that the wire will settle itself further down 
inside the block assembly to touch the earthing bar. 

Next, check that when a key is pressed there is 
continuity between the corresponding pairs of a/b 
and c/d contacts. Of course, continuity should be 
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broken when the key is released. Ideally, contact 
should be made when the key is depressed just 
over half of its total travel and the wires `b' and `c' 
carefully bent to allow this to happen. To make the 
organ easier to play each key should make contact 
at exactly the same degree of depression as its 
neighbour. 

This completes the assembly and initial tests of 
the contacts. There is one more test to come but this 
must be reserved until some signals are available. 

TAGSTRIP ASSEMBLY 
Proceed to solder in the 8ft and 16ft busbars. These 

are simply lengths of straight tinned copper wire 
soldered to every contact block's 'b' or `c' connection. 
One wire runs from the `b' wire of the central "C" 
block and is soldered to every `b' wire for the higher 
notes (this is the 8ft busbar for the top two octaves). 
Similarly another wire is run from the `c' connec- 
tion of the same block to all the higher note `c' con- 
nections (16ft busbar for the top two octaves). Like- 
wise two busbars run from the "B" below central 
"C" for 16ft and 8ft pitches for the bottom two 
octaves, a study of Fig. 12 should make 
these connections clear. Make sure that every con- 
nection is well made and that there are no dubious 
or dry joints. 

It now remains to assemble the tag strips into 
position. The lengths of the strips should be such 
that there is a tag available for every `a' and `d'. 

a 

Earth busbar 

Bo tt- om 2 
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Fig. 12: Diagram showing orientation of contact blocks, busbars and 
wiring for the split keyboard switches. 
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New Sinclair IC20. 
20 watts stereo amplifier kit 

for only £795(PUS VAT) 

A build-it-yourself stereo power amplifier 
with latest integrated circuitry... 
10 W RMS per channel output... 
full short- circuit and overheat protection. 
Latest from Sinclair -the brand new 
IC20 power amp. It incorporates 
state -of- the -art integrated circuits - 
2 monolithic silicon chips each 
containing the equivalent of over 20 
transistors I These deliver 10 W 
per channel into 4 n speakers. And 
the IC20 has integral short -circuit 
protection and thermal cut- out -it's 
virtually indestructible I 

A complete kit! 
6 resistors 
15 capacitors 
2ICs 
2 heatsinks 
Printed circuit board 
Nuts and bolts 

How should I use the IC20? 
Use the IC20 for converting your mono 
record player to stereo ... for upgrading 
your existing stereo ... for improving 
yourcar radio /tape player. The IC20 
runs off a 9 -24 V power supply. If 
you're running the IC20 off the mains, 
simply add a Sinclair PZ20 power 
supply (£4.95 plus VAT). 

Using the IC20 to improve your car 
radio /tape player's quality and 
volume ? Run the IC20 off the car 
battery direct. You don't need a 

separate power supply, and you're 
reducing the drain on the player's dry 
batteries. 

Typical performance of the 
IC20 stereo amplifier 

Supply voltage: absolute 
maximum 24 V, minimum 6V. 

Current consumption: 
24 V, no signal -20 mA each 

'channel. 
18 V, 9 Winto 452 -770 mA each channel. 
Power output: 14 V supply, 4 n load, 
10% distortion - 52 W RMS per channel, 
20 V supply, 4 S2 load, 10% distortion - 
10 W RMS per channel. 
Total harmonic distortion : at 50 mW, 
4 Qload, 20 V supply- less than 0.1%. 
Input sensitivity: for9 Winto 4 n- 
90 mV. 
Frequency response: -3 dB at 40 Hz 
and 16 KHz. 
Load impedance:4 S2 or 8 S2, but device 
is safe with any load. 

Improve your audio equipment 
Both the IC20 and the PZ20 are 
covered by the Sinclair one -year, 
no- quibble guarantee - if absolutely 
any defect arises, Sinclair will replace 
the whole unit- unconditionally. 

You can find both the IC20 and the 
PZ20 at stores like Laskys and Henry's. 
But if you have any difficulty, send us a 

cheque direct and we'll send you an 

- today 
IC20 and /or a PZ20 at once. 
14 -day money -back undertaking, 
naturally. 

Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ. 
Tel: St Ives (0480) 64646 
VAT Registration number: 213 8170 88. 
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GIRO NO. 331 7056. Access accepted. ciF C.W.O. only. P. & P. 10p on orders below £5. 
Discount: 610 -10 %, E20 -15 % (except net ite s). 

Export Order enquiries welcome (VAT free) 

Official Orders accepted from 
Educational & ' Government Departments 

ALL PRICES INCLUDE VAT AT 8% 

MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. Mounting: 001pF, 0.015µF, 0022µf, 0033µF, 047µF, 3ip. 0068µF 
0.1µF, 44p. 0.15µF, 4 ),p. 0-22µF, Skp. 0.33µF, 8p. 0-470F, 9p. 0.68µF, 12p 1µF, 
ISp. t -5µF, 23p. 2.20F, 26p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.0011/F, 0.0015µF, 00022µF, 0.0033µF, 0. 0047µF, 2 #p. 0.0068µF, 0.01µF, 
0015µF, 0022µF, 0033µF, 34-p. 0.047µF, 0.0680F, 0.1µf, 44p. 0.15µF, 6 .4p 
0.22µF, 8 }p. 0ß3µF, 12p. 47µF, 14p. 
160V: 0 -0114F, 0- ISpF, 0.022µF 3p. 0-047µF, 0.068µF, 3 }p. O. 1µF. 44P, 0. 150F, 5p. 
0.22µF. 5 4.p. 0 ß314F, 6 }p, 0-47pF, 8 4.p. 0.68µF, 12p. 10F, 14p. 

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, 1K5, 2K2, 3K3. 4K7, 6K8, (DP) 0.01, 0.015, 0.022. 0-033.0.047, 
24p. each, 0-1, 30V, 5p. 
POLYSTYRENE CAPACITORS 160V 5% 
(pF) 1: 22,x: 

#P 
68. 100, 150, 220, 330, 470, 680, 1000, 1500, 2200. 3300 

SPECIAL RESISTOR KITS (Prices include post & packing) 
10E12 4W KIT: 10 of each EI2 value, 22 ohms-1M, a total of 570 (CARBON FILM 5 %), 63.58 net 
10E12 4W KIT: IO of each E12 value, 22 ohms -I M, a total of 570 (CARBON FILM 5 %), 63.77 net 
25E12 4W KIT: 25 of each E 12 value, 22 ohms -1 M, a total of 1425 (CARBON FILM 5 /çç), LB 19 net 
25E12 4W KIT: 25 of each 812 value, 22 ohms-1M, a total of 142.5 (CARBON FILM 5 %). 68 28 net 
5E12 }W KIT: 5 of each EI2 value, 10 ohms--1M, a total of 305 (METAL FILM 5 %), 62.80 nec 
Due to current world shortages, resistor kits may contain some wattage and value substitutions. 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5 %. 
W. Type Range 1 -99 100 -499 500 -999 1000+ Size mm 

CF 22 -IM I 0.75 0.60 0.55 2.4x7.5 
4 CF 22 -2M2 I 0.75 0.60 0.55 3.9x10.5 
# CF 22-1 M I 0.75 0 60 O 55 5.5x16 
4 MF 10-2M7 2 1.54 1-32 I- I 3x7 
4 MF 10-2M2 2 I -43 1.21 0.99 4-2x10-8 
i MF 10-10M 3 I -98 1-81 I -65 6.6x13 
2 MF 10-10M 4.5 3.52 3.08 2-75 8x17.5 
For value mixing prices, please refer to our catalogue. (price in pence each). 
VALUES AVAILABLE -E12 Series only. (Net prices above 100.) 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0ß5W Vertical or horizontal 6p each IK. 2K2, 
4K7, 10K, etc. up to 1M f2 - 

SUB -MIN 0.05W Vertical, 100 f2 to 220K f2 5p each. 

B. H. COMPONENT FACTORS LTD. 
I 

Miniature Mullard Electrolytic 
1-0pF 63V 6}p 
I .5pF 63V 6-4p 
2.2pF 63V 6#p 
3.3pF 63V 6#p 
400F 40V 6#p 
471./F 63V 6#p 
6-8pF 63V 6ip 
8-OµF 40V 6}p 
I0pF 25V 6tp 

63V 6}p 
16V 
63V 6 p 
40V 

66}p 
63V 6#p 
10V 
I6V 
40V 

tÓV 
25V 
63V 

10pF 
f5µF 
150F 
16pF 
22pF 
220F 
32F 
33µF 
33µF 
32µF 
47pF 
47 
47pF 
68pF 16V 

6 p 

6 p 

6¢p 
6}p 
8p 

6%P 

68µF 63V 12p 
100µF 10V 6}p 
100µF 25V 6}p 
1000F 63V 14p 
1500F 16V 6#p 
150pF 63V 159 
220pF 6.4V 6}p 
220µF 10V 64-p 
220µF 16V 8p 
220pF 63V 21p 
330pF 16V 12p 
330µF 63V 25p 
4700F 6-4 9p 
470µF 40V 20p 
680µF 16V 15p 
6800F 40V 25p 
1000µF 16V 20p 
I000µF 25V 25p 
1500µF6-4V 15p 
1500µF 16V 25p 

22009F 10V 25p 
3300µF6.4V 26p 

VEROBOARD 
2x5" 
24- x 3$" 
3 *e 5" 
3} K 33 l' 
2 5" 

((Plain) 
S x 3$ '(Plain) 
Insertion tool 
Track Cutter 
Pins, Pkt. 25 

0.1 0.15 
36p 36p 
33p 259 
42p 46p 
36p 36p 
9p 9p - 19p - 16p - 29p 

73P 73p 
56p 56p 
22p 22p 

TRANSISTORS 
ACI27 16#p BC212L 12p 
AC128 2222p BC213L 12p 
BC107 Ilp BC2I4L 17p 
8C108 12p OC44 I8p 
BCIO9 13p 0071 13p 
BC148 12p 0081 16p 
BC149 12p 0C170 23p 
BCI82L l2p T1S43 33p 
BCI83L 12p 2N2926 11 
BC184L 13p 21,13702 Ilp 

P.W.) LEIGHTON ELECTRONICS CENTRE, 
i9 NORTH ST., LEIGHTON BUZZARD, BEDS. 
fel.: LEIGHTON BUZZARD 2316 (STD. Code 05253) 
.ATALO2UE No. 3 20P 

POTENTIOMETERS 
Carbon Track 5K f2 to 2M n, log or lin (and IK lin). Single, 161p Dual Gang 46p. Log single with 
switch. 26p. Slider Pots. 10K, IOOK, 500K. semi log 30mm, 34p. 45mm, 47p. 60mm, 559. 

DIODES 
N4001 64p 
N4002 7}p 
N4003 9p 
N4004 90p 
N4005 12p 
N4006 14p 
N914 7p 
N916 7p 
BA100 IOp 
0A5 42p 
0A47 9p 
OA81 Ilp 
OA200 8p 

PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
DIN 2 Pin 12p (uF /V): 1/25, 2/25 4/25, 4.7/10, 5/25, 8125, 10/10, 10 /50, 16/25, 

3 Pin 13p 22/63, 25/25, 25/50, 32/25, 50)25, 100/10, 100/25, 64p. 50/50, 8p. 
5 Pin 180° 16p 100/50, 200/25, I 1p. 250/50, 18p. 500/10. lip. 500/25, 15p. 
Std. jack 20p 500/50, I8p. 1000/10, 15p. 1000/25,ß2p. 1000 /SO, 40p. 2000)l0, 
2.5mm jack 13p 20p. 1000)100, 8814, 2000/25, 30p. 2000/100, 93p. 2500/25, 38p 
Phono 6p 2500/50, 61p. 5000/25, 65p. 5000/50, 61.08. 
SOCKETS 
DIN 2 Pin 10p 

3 Pin 10p 
5 Pin 180° 12p METALLISED PAPER CAPACITORS 
Std. jack 1514 250V: 0.05µF, 0.1µF, 6p. 0 25, 6p. 0.5µF, 7 #p. 1µF, Op. 500V: 
2.5mm Jack 13p 0-025, 0.05, 6p. 0 -1, 6p. Oß5, 7 #p. 0.5, 9p. 1000V: 0.01, 
Phono 6p lip. 0022, 13p. 0047, 0-1, I5p. 0.22, 23p. 0.47, 349. 

HI-VOLT: 41350. 14p. 8/350, 19p. 100/100 213p. 16/350, 22p. 
100/100, 20p. /00,250. 30p. 

PLEASE NOTE OUR NEW ADDRESS NEW KIT Our new Electronics Centre is now open in Leighton Buzzard 
and all callers are welcome. As well as our normal stock of over 5E12 )W Metal Film. 
2000 product lines, we have a large range of surplus equipment, 5 each value 10U -1M, 
Bargains, Calculators. etc. OPEN 6 DAYS 9 to 5 (shut 12.30 to 
1.30). total of 305 £325 

MULTIMETER U4323 
22 Ranges plus AF /IF Oscilla- 
tor 20,000a /Volt. 
Vdc - 0.5 -I000V in 7 ranges 
Vac- 2.5 -1000V in 6 ranges . 

Idc -0.05 -500mA in 5 ranges l 

Resistance- 5f2 -1M11 in 4 ì. 

ranges. 
Accuracy-5% of F.S.D. 
OSCILLATOR -I KHz and 465 
KHz (A, M.) at approx. I Volt. 
Size -160 x 97 at 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE LE-30 nec p & p 25p. 1.14323 

MULTIMETER 04341 
27 Ranges plus Transistor Tester. 

1 6,70012 /Volt. Overload protected. 
Vdc - O'3 -900V in 8 ranges. 
Vac -I 5 -750V in 6 ranges. 
Ide- 0.06-600mA in 5 ranges. 
lac- 0.3 -300mA in 4 ranges. 
Resistance- 2K13 -2M,Q in 4 ranges 
Accuracy- dc- 2} %.ac --4%óf F.S.D 
hfe- 10-350 in 2 ranges. 
Size -115 x 215 x 90mm. 
Complete with steel carrying 
case, test leads, and battery. 
PRICE LI I 30 net p & p 30p. 

MULTIMETER U4324 
34 Ranges. High sensitivity. 
20,00011 /Volt. Overload protected.' 
Vdc- O'6 -1200V in 9 ranges. 
Vac-3--900V in 8 ranges. 
Idc- 306 -3A in 6 ranges. 
lac- 03 -3A in 5 ranges. 
Resistance -2512 -5MD in 5 ranges. 
Accuracy -dc and R-24% of F.S.D. 

at and db-4% of F.S.D. 
Size -167 x 98 x 63mm. 
Supplied complete with storage case 
test leads, spare diode, and battery, 
PRICE L9.95 net p & p 25p. 

U4324 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,0001E IVah. High 

a 
ccuracy. mVdc -75mV. 

Vdc -I -5 --600V in 9 
Vat-1 5 -600V in 9 ranges. 
Idc- 60-120 microamps in 2 
Idc- 06- 1500mA in 6 ranges. 
lac- 0.6- 1500mA in 6 ranges. 
Resistance -1 KO -I M6 in 4 range 
db scale -10 to + 12db. 
Accuracy-dc--11%, ac -24% 
Size -115 x 215 x 90mm. 
Complete with steel carrying case. 
test leads, and battery. 
PRICE 613.40 net p & p 30p. 

NEW CAPACITOR KITS 
C280 Kit -PC Mounting polyester 250V. 5 of each value: 0.01 

0022, 0047, 0. I, 0ß210F. 2 of 0.47, 1pF. 61.30 net. 
C296 Kit -Tubular polyester, 400V. 5 of each value: 0.01, 

0.022, 0-047, 0.1, 0ß28F. 2 of.0.472eF. LI.30 net. 
Ceramic Kit -square planuette 50V. 5 each value: 22, 33, 47, 

100, 220, 330, 470, I000pF, 2200, 47009F, 0.01µF. LI 30 net. 
250V Paper kit -Tubular metal cane. 3 of each value: 0.0S, 0 I, 

0.25, 0.5, 1µF. 90p net. 
500V Paper Kit -Tubular metal case. 3 of each value: 0-025, 

-0.05, 0.1, 0.25, 0-5pF. 90p net. 
1000V Paper Kit -Tubular metal case. 3 each value: 0.01, 

0- 025, 0.05, 0- I p F. L I 10 net. 

S -DeC 
5 -DeC L214 
TDeC 63.92 
uDeC "A" 

£4.30 
uDeC "B" 

£7.53 
2 DeC £4.72 
MM6' 
Calculator 

only 68.75 
+ 30p P. & P. 

ANTEX 
CCN240 62.43 
CN240 L2.01 
X25 £2.01 

MULTIMETER U435 
32 Ranges, High Sensitivity 
20,0000 /Volt 
Vdc- 75mV -1000V in 8 rgs. 
Vac-2 -5-1000V in 7 rgs. 
Ide -0.001 -2-5A in 6 rgs. 
lac -0.005 -2-5A in 5 rgs. 
Resistance- 3.300K in 3 rgs. 
Capacitance scale 0.0-56F 
Accuracy - 

dc and R -24% of F,S.D. 
at and C-4% of F.S.D. 

Size -205 x 110 x 84mm 
COMPLETE WITH STEEL 
CARRYING CASE, TEST 
LEADS AND BATTERY 
PRICE 6945 net p &p 2.59 

ifilTR010 ELECTRONIC KITS 
requires reliable firms well connected in 
own markets for handling exclusive sales 
in countries where no organisation yet 
exists. 

Send enquiries to: 

AMTRON 
Casella Postale 4160, Milano, Italy 
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poly -planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 dB /M for 1 watt electrical input. Input impedance: 
8 ohms. Operating temperature range: -20`F to }175 °F. Size 
(WXD:L): 1.7/16" x 11.3/4" x 1411/16 ". Weight: 19 ounces. 

£8.00 each Stereo pair £15'50 
INCLUSIVE OF VAT AND POSTAGE 

1 

web europa 
P.O. Box 9, Ruthin Clwyd 
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wire of all the contact blocks and ideally they should 
be in an exactly corresponding position on the op- 
posite side of the pivot trough of the keyboard. In 
practice it is unlikely that tag strips having the cor- 
rect pitch will be available but for the prototype it 
was found that standard "miniature" tag strips 
having 6mm (14ín) pitch would do, provided they 
were broken up into approximately octave lengths, 
the accumulative error in the pitch being taken up 
with a gap at the octave breaks. 

One strip, to correspond to the bottom octave, 
should carry 26 tags and be centrally located between 
the "C" and the "C" an octave higher. A length 
of insulating strip (an old piece of blank Vero - 
board will do) should be cut and stuck with epoxy 
resin to the underside of the tag strip and, when 
set, the whole assembly should be glued into position 
opposite the contact blocks for the bottom octave. 
The ledge between the edge of the hinge and the 
pivot trough is an ideal place to stick the strips. 
The next three octaves should be dealt with by 
using strips each carrying 24 tags. 

When all the tags are firmly glued into position 
all 98 keyboard resistors between the tags and their 
corresponding contact wires can be soldered in. All 
the resistors are limn and if an ohmeter is avail- 
able it's just as well to check each one before it is 
used. When using a large quantity of the same 
component there is always a chance that there may 
be an odd one out. 

LOOP WIRING 
Now comes the tedious bit. All the loop wires 

between the tags an octave apart must be connected 
up. Be very careful to start -off correctly by triple 
checking the following procedure. 

Start by linking the two tags associated with 
bottom "C" and then run a lead of fine flexible in- 
sulated wire from the right hand pin of that pair 
to the left hand pin of the pair going to "C" an 
octave higher (i.e. from RK2 to RK25). Next, go 
from the right hand tag of bottom CO to the left 
tag of Cg an octave higher (i.e. from RK4 to RK27). 
As long as the procedure is started off correctly 
there is little chance of error because the procedure 
is repetitive. There are no links to be made from 
top CO to higher frequency notes or any other notes 
in the topmost octave apart from C itself. 

When making these loops cut the wires to exactly 
the right length and strip off exactly the right 
amount of insulation each time, then it will be found 
that the wires tuck down together very neatly. At 
the same time try to connect to the tags as far dawn 
them as possible (near to the insulating board) be- 
cause there is still another wire to connect to most 
of the tags and space will be required to solder. 
Once the loops are in place the wires can be tied 
together to make the loom more robust, using waxed 
twine or alternatively black crochet thread. 

PCB WIRING 
The main wiring loom that runs from the printed 

circuit board to the keyboard has now to be, con- 
structed. Put the keyboard to one side and clear 
a nice amount of room to carry out the following 

Contact blocks positioned and 
then glued to mounting plates. 

4 =SRBP mounting plates 
168 x 50mm (6 sib x 2") 

16 ft. 
busbar 

usbar 

RK98 

Tzgstripe glued to insulating 
strips of SRBP and then glued to 
metaiframe of keyboard Keyboard resistors 

Fig. 13: Annotated photograph of prototype organ, showing close -up 
view of actual keyboard wiring and switch block assemb lies. 

wiring very methodically. First cut twelve 1.22m 
(oft) lengths of fine connecting wire. Strip off 6mm 
(lain) of insulation from one end of each piece. 
Pick up the lengths one at a time and with the first 
piece insert it through the hole numbered 35 on 
the PCB (insert it from the top side of the board) 
and solder it into place very carefully, taking care 
not to bridge any of the fine tracks with solder 
blobs. Cut off any excess wire at the joint. 

This wire will, eventually, be connected to the 
tag going to the topmost "C" of the keyboard (at 
RK98 ); refer to the wiring schedule where it can 
be seen that the wire going into this point is 
numbered - "35" to correspond with the printed board 
designations. Using sellotape and a small piece of 
paper make a flag carrying the number 35 and fix 
it to the free end of this wire. Take the next piece 
of wire and solder it to output 40 of the PCB 
and do likewise. Continue in this way, refering to 
the wiring schedule for details of which outlet the 
wire should go to and make sure that every wire 
has a correctly numbered flag on it. 

Next, cut off twelve 910mm (aft) lengths of wire 
and continue with the same procedure for the next 
octave down. When these are complete, cut a dozen 
wires each of 760mm (212ft) in length, then 610mm 
(2ft) and finally 460mm (112ft) for the bottom 
twelve notes. By the time the last dozen connections 
to the board are reached it will be found that the 
wires might tend to twist together. Try to avoid 
this happening. A good way is to let the wires 
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dangle over the edge of the table and make sure 
that they all run parallel from the board. 

When this has been done, double check the wiring 
and ensure that there are no short circuits across 
the lead -outs on the board (use the ohmeter as 
described in Part 2). As a check on the wiring, take 
each of the free ends of the wires in turn, bare 
them, one at a time, and check continuity between 
that wire and the numbered contact on the board 
that corresponds to the flag on the wire. Any dubious 
connections must be rectified. 

Do not, at this stage, attempt to connect the free 
ends of the wires to the keyboard. Tie the groups 
of wires together into bundles of 12, corresponding 
to their different lengths, and then carefully put the 
board to one side and start building the cabinet. 
Final wiring is done when all the component parts 
are properly positioned within the final enclosure. 

NOTES 

On some main PCB layouts supplied by PW, it may 
appear that pins 1 and 2, reading clockwise, of IC5 
are shorted together. This is incorrect, so on the 
PCB itself, very carefully run a sharp knife between 
the track of pin 1 and pad of pin 2 to clear. 

The author has pointed out that the decoupling 
effect of R12 is excessive and can cause a supply line 
drop to the divider circuitry. This gives rise to ap- 
parent instability of the dividers at some settings of 
the Vibrato and Tune controls. It is therefore sug- 
gested that R12 be reduced to 10f1 or short circuited 
completely to overcome this problem. 

In the components list published March 1975 values 

of VR7 and C5 were incorrectly stated. They should 
have read- 

VR7 220kSt miniature vert. preset. 
C5 2200pF 

The keyboard resistors designated R31 -R128 in 
the components list, have been redesignated RK1- 
RK98 to simplify the description of the keyboard 
wiring. 

Watford Electronics, 35 Cardiff Rd, Watford, 
Herts., have brought it to our attention that they are 
able to supply the complete semiconductor comple- 
ment including the divider IC's AY -1 -5051. 

SCS Components of Northfield Industrial Estate, 
Beres ford Avenue, Wembley, Middlesex, HAO 1YY, 
have informed us that as they are distributors for 
many semiconductor manufacturers, they too are in 
a position to supply the IC's for the Easybuild Organ. 
Telephone number for SCS components is 01 -903 
3168. 

Just a quick reminder now for those readers 
interested in constructing their own PCB. PW is 
offering a full -size paper drawing of the PCB, show- 
ing track layout. For those who require one of these, 
please write, marking envelope "Easybuild Organ" 
to Practical Wireless, Fleetway House, Farringdon 
Street, London EC4A 4AD, and enclosing a PO or 
cheque for 25p and a 10 x 8in size S.A.E. 

THE FINAL INSTALMENT, PART 4 NEXT MONTH, 
GIVES DETAILS OF CABINET CONSTRUCTION, 
FINAL WIRING UP AND TESTING. 

MODEL TRAIN CONTROLLER- continued from page 24. 

Fig. 7: interior view of control box 
showing ` position of transformer, 
veroboard, output transistor, and, in 
the lid, the warning lights, reversing 
switch and control potentiometer. , 

LAYOUT 
Component layout of the prototype is shown in 

Fig. 6, while Fig. 7 shows the diecast box, although 
any form of metal enclosure could be used. For 
children's use it was decided that the knob on VR1 
should be as large as possible so that little fingers 
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could grasp it easily. After some use the reversing 
switch was replaced by a similar switch only this 
one had a centre off position making train driving 
much easier. With a little practice one can accelerate 
smoothly away from rest with quite large loads or 
even inch forwards and backwards with no 
difficulty. 0 
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This co Id lead 
to something big. 

A soldering iron and a screw driver. 
If you know how to use them, or at least know one end 

from the other, you know enough to enrol in our unique 
home electronics course. 

This new style course will enable anyone to have a real 

understanding of electronics by a modern, practical and 

visual method. No previous knowledge is required, no 

maths, and an absolute minimum of theory. 
You build, see and learn as, step by step, we take you 

through all the fundamentals of electronics and show you 

1 
Build an oscilloscope. 

As the first stage of your 
training, you actually build 

your own Cathode ray 
oscilloscope! This is no toy, 

but a professional test 
instrument that you will need not 
only for the course's practical 
experiments, but also later if 
you decide to develop your 

knowledge and enter the 
profession. It remains your 
property and represents a 

very large saving 
over buying a similar piece 

of essential equipment. 

how easily the subject can be mastered and add a new 
dimension not only to your hobby but also to your earning 
capacity. 
This course is accepted by and used in a large number of 
schools and colleges and forms an invaluable grounding for 
professional training in the subject. All the training is 

planned to be carried out in the comfort of your own 
home and work in your own time. You send them in when 
you are ready and not before. These culminate in a final test 
and a certificate of success. 

2 

Read, draw and 
understand 

circuit diagrams. 
In a short time you will be able to 

read and draw circuit diagrams, 
understand the very fundamentals 
of television, radio, computers and 
countless other electronic devices 
and their servicing procedures. 

ALL STUDENTS ENROLLING IN OUR 
COURSES RECEIVE A FREE CIRCUIT 
BOARD ORIGINATING FROM A COM- 

PUTER AND CONTAINING MANY 
DIFFERENT COMPONENTS THAT CAN 
BE USED IN EXPERIMENTS AND PROVIDE 
AN EXCELLENT EXAMPLE OF CURRENT 
ELECTRONIC PRACTICE 

Carry out over 40 
experiments 

on basic circuits. 
We show you how to conduct 

experiments on a wide variety of 
different circuits and turn the 

information gained into a working 
knowledge of testing, servicing and 
maintaining all types of electronic 

equipment, radio, t.v. etc. 

To find out more about how to learn electronics in a new, 
exciting and absorbing way, just clip the coupon for a free 
colour brochure and full details of enrolment. WAA 

F--- ------- -- -- -- -----' Brochure without obligation to: 
®BRITISH NATIONAL RADIO & ELECTRONICS 
'SCHOOL, Dept WL /55 
® P.O. Box 156, Jersey, Channel Islands. 

I NAME 

ADDRESS 

' (Block caps please) --1 - -- III-------- r - - - - -0 
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SPEAKERS 

WILMSLOW 
AUDIO 

THE Firm for speakers! 

Baker Group 25 3, 8 or 15 ohm £7.75 
Baker Group 35 3, 8 or 15 ohm £850 
Baker Group 50/12 8 or 15 ohm £1250 
Baker beluxe 12" d /cone £1075 
Baker Major , £850 
Baker Regent £775 
Baker Superb £14.50 
Baker Auditorium 12 £12.50 
Celestion MH1000 horn £195 
Celestion PST8 for Unilex £2.55 
Celestion G12M 8 or 15 ohm £12.00 
Celestion G12H 8 or 15 ohm £1500 
Celestion 615C 8 or 15 ohm £24.00 
Celestion G18C 8 or 15 ohm £3300 
Coral 6x "d /cone roll Burr. 8 ohm £2.50 
Coral 83d /cone roll surr. 8 ohm £3.25 
EMI 13 x 83, 8 or 15 ohm £2.25 
EMI 13x8150 d/c 3,8 or 15 ohm £2.50 
EMI 13x8450 t /tw8 ohm £375 
EMI 13 x 8 type 3508 or 15 ohm £825 
EMI 13 x 8 20 watt base £6.60 
EMI 6;" 93850 4 or 8 ohm £3.00 
EMI 5" 98132CP 8 ohm £250 
EMI 8 x 5 d /cone, roll surr 10 watt £2.50 
EMI 2k," tweeter 97492AT 65 
EagleDT33 30 watt tweeter £545 
Eagle HT15 horn tweeter £3.80 
Eagle CT5 cone tweeter £1 75 
Eagle CT10 tweeter 8 or 16 ohm £255 
Eagle MHT10 horn tweeter £3.80 
Eagle crossover CN23, CN28, CN216 £1.50 
Eagle FR4 £5-30 
Eagle FR65 £8.35 
Eagle FR8 £1065 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm £2.80 
Elac 61" 6RM171 die roll. surr. £3.59 
Elac 61" 6RM220 d /cone £2.65 
Elan 4" tweeter TW4 £1.21 
Elac 10" d /cone 10RM239 8 ohm £2.65 
Elac 8" 8CS175 3 ohm £2.50 
Fane Pop 15 watt 12" £5.25 
Fane Pop 25/2 25 watt 12" £7.25 
Fane Pop 40 watt 10" £8.50 
Fane Pop 50 watt 12" £12.00 
Fane Pop 5512" 60 watt £1250 
Fane Pop 60 watt 15" £1325 
Fane Pop 100 watt 18" £24.50 
Fane Crescendo 12A 100 watt 12" £2900 
Fane Crescendo 12B bass £2900 
Fane Crescendo 15" 100 watt £3600 
Fane Crescendo. 18" 150 watt £51.95 
Fane 801T 8" d/c roll surr. £700 
Fane 8071 8" d/c roll surr. £385 
Fane 808T 8" d/c £2.75 
Fane 701 twin ribbon horn £35.00 
Fane 910 horn £12.75 
Fane 920 horn £3300 

Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans 12e 8 or 15 ohm 
Goodmans 12P -D 8 or 15 ohm 
Goodmans 12P -G 8 or 15 ohm 
Goodmans Audiomax 12AX 100 watt 
Goodmans Audiomax 15AX 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Midax 750 
Goodmans Axent 100 tweeter 
Goodmans Audiom 10012" 
Goodmans Axiom 401 12" 
Goodmans Twinaxiom 8 
Goodmans Twinaxiom 10 
Kef T27 
Kef 115 
Kef 8110 
Kef B200 
Kef 8139 
Kef DN8 
Kef DN12 
Kef DN13 
STC4001 G super tweeter 
Richard Allan CG8T 8 "d /c r /surr. Zr 64 ohm, 70mm 80 ohm, 70mm 8 ohm 
21" 75 ohm 
7 "x4" 3 or 8 ohm 
8" x 5" 3 or8 ohm 
10"x6" 3, 8 or 15 ohm 

SPEAKER KITS 
Baker Major Module 
Goodmans Mezzo 
Goodmans DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
Keffit 1 

Keffit 3 
Richard Allan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple 
Richard Allan Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 3 kit 
Wharfedale Dovedale 3 kit 

£5.00 
£530 

£12.95 
£16.75 
£15- 75 
£37.50 
£40.25 
£2100 
£38.00 
£16.00 
£7.25 

£12.00 
£1725 
£8.25 
£9.00 
£5.25 
£8' 00 
£7.25 
£8.25 

£1425 
£2.00 
£4.95 
£3.30 
£6-19 
£035 

85 
50 

£1.40 
£1.50 
£2.30 

each £1075 
pal, £400 
each £9.75 
pair £2200 
pair £14-95 
pair £3995 

each £20.95 
each £375 
each £8.9S 

each £1375 
each £1995 
each £2375 
pair £1925 
pair £34-80 
pair £52SO 

PA /DISCO AMPLIFIERS 
(carr. and ins. £1) 
Baker Major 100 watt E49.75 
Linear 30/40 £3000 
Linear 40/60 £3500 
Linear 80 /100 £58.95 
Linear 100 watt slave £4400 
Eagle PA ronge in stock -ask for catalogue. 

Free with speaker orders over £7- 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing : speakers 38p each 
speaker kits 75p each (£1.50 pair) tweeters and crossovers 20p. 

ALL PRICES QUOTED INCLUDE VAT. 
WILMSLOW AUDIO (Dept. PW) 

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF 
Discount Radio, PA, Hi -Fi: 10 Swan St. Wilmslow 
Send stamp for free booklet "Choosing a Speaker" 

Cassettes 
Agfa Low Noise Cassettes 
AT LESS THAN C90 

HALF PRICE! C1zo 

AGFA HIGHDYNAMIC C60 +6 
SUPER C90 +6 

C120 

AGFA STEREO -CHROM C60 CHROMIUM DIOXIDE coo 

The 
best 
buy! 

1 5 10 
37p £180 £350 
50p £248 £4.95 
63p £3.10 £620 

1 10 
50p £2.40 £4.70 
B8p £335 £660 
99p £490 £9.60 

5 10 
£4.20 £$30 

£1SÓ8 £535 £1080 

SAME DAY DESPATCH. P. & P. 15p per order 

WILMSLOW AUDIO 
(DEPT. PW) 

10 SWAN STREET, WILMSLOW, 
CHESHIRE, SK9 1HF 

Cut -price prerecorded cassettes -send stamp for list 
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NEW 
IC20 10+10 Watt stereo 

SINCLAIR amplifier kit with free 16 

circuit £695 (82p) 
PZ20 power s(02p) It for 

C20 

page booklet printed 

above £4.45 (66p) 
VP20 stereo volume, tone 
control and preamp kit for 
magnetic and ceramic: 

AMPLIFIER KITS pickups for IC20 £4.95 
(72p) 

Send SAE for free reprint of IC20 booklet and 
data on kits. 

SINCLAIR CALCULATORS 
AND 1ME 

-s 

1 

Sinclair Digital Multimeter DM2£58.95(£5.26) 
Sinclair Scientific Assembled £1695 (£1.70) 
Cambridge Assembled £10.50 (£1.20) 
Cambridge Memory Assembled £1495 (£1.60) 
CALCULATOR POWER SUPPLY 
This 6V 500mA model runs any Sinclair or other 
6V calculator from the mains. Never buy batteries 
again! £3.10 (65p) 

FERRANTI ZN414 
IC radio chip with data £1.20 (25p). Also available 
kit of extra parts to complete a radio £2.55 (47p) 
Send sae for free leaflet 

SINCLAIR PROJECT 80 
AFU £638 (78p) 
Z40 £512 (68P) 
Z60£6.38(78p) 
Q18 £721 (95P) 
PZ5£5.11 (73p) 
PZ6 £7.79 (94p) 
PZ8 £7.38 (90p) 
Decoder £7.75 (89p). Trans for PZ8 £3.85 (70p) 
Tuner £11.62 (£1.42). Stereo 80 £11.62 (£1.42) 
Project 805 £2995 (£3.00) 
Project 805SQ £33.95 (£3.30) 
Project 80 SQ Quad Decoder E15.95 (LI.28) 

SINCLAIR 
SUPER 1C12 
6 Watt IC power 

With 44 page 
amp and preamp. \IVP booklet and 
printed circuit - ,r 
£180 (43p) 

DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1.80 (31p). Stereo 
model with balance control £3.90 (49p) 

IC12 POWER KIT 
Supplies 28V 0.5 Amps £3.07 (62p) 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm £1.40 (44p). 5" x 8" 8 ohm £175 (57p) 

PREAMP KITS FOR THE 1012 
Type 1 for magnetic pickups, mica and tuners. 
Mono model £150 (30p). Stereo model £2.70 
(36p). Type 2 for ceramic or crystal pickups. 
Mono 80p (23P). Stereo £1.60 (30P) 

SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY ELIMINATOR 
BARGAINS 
The most versatile 
battery eliminator ever 
offered. Switched output 
of 3, 4k, 6, 71, 9 and 12V 
at 500 mA £3.90 (80p). 
Other eliminators stocked: - 
250mA: -3 way switched model 

giving 6, 71 and 
9V £2.50 (65p) 

50mA: 4fV £2.40 (40p). 8V £2.40 (40p). 9V 
£2.40 (40p). 7¢V cassette type £2.80 

6Vpt V £2.95# (500. 49V + 9V 
(54). 

5 
(50p). 

500mA:- Heavy duty deluxe models 6V £3.10 
(65p). 7,V £3.10 (65p) 9V £3.10 (65p) 

S -DECS AND T -DECS 
S -DeC £1.98 (36p) ) 

'1 T -DeC £363 (52p) 
ye -DeC A £3.99 (56p) 
H -DeC B £6.99 (86p) ....166111 J ,' o,r, 
IC carriers: - 
16 dito plain (18p) !/ 
with socket £1.7.7 7 (28p) 
10 105: plain 78p (18p). With socket £1.68 (27p) 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
Please add the sum shown in brackets after the 
price to cover the cost of post and new VAT. 
Official credit orders from schools etc. welcome. 
No VAT charged on overseas orders. 

www.americanradiohistory.com

www.americanradiohistory.com


z>.. 

H AVE you ever driven a car in heavy mist or 
spotty ruin (typical British weather!), and 
found that instead of providing a clear view 

the wipers merely smear the windscreen, making 
visibility even worse than ever? The reason for this 
is that the average ear's windscreen wipers may 
function well in heavy rain, but when it is only 
raining lightly not enough rain lands on the wind- 
screen between one sweep of the wipers and the 
following one to lubricate the wiper blades as they 
travel across the screen. 

The Car Wiper Delay Unit described here solves 
this problem and provides clear visibility in all types 
of rain. The wipers are allowed to sweep across the 
screen at their normal speed, but a delay is intro- 

. duced in between wiper sweeps, where the delay 
can be adjusted to suit the prevailing weather. 

The circuit is suitable fo T Ill vehicles, whether 
positively or negatively ei i i ii{ (1, t ( pi pped with 

k. 

electrically driven self-parking wipers (i.e. virtually 
all vehicles, but apologies to owners of 100E's with 
vacuum driven wipers!). 

CIRCUIT DESCRIPTION 
The circuit is connected across the existing wiper 

switch as shown in Fig. 1, which shows the arrange- 
ment for a vehicle having a negative earth. 

The wiper motor is normally connected via the 
ignition switch to the live terminal of the car battery, 
so that when the wiper switch is closed the other 
motor lead is earthed and the wipers are brought 
into operation. 

A rotary switch is connected to the wiper 
mechanism which ensures that when the wipers are 
switched off the motor continues to run until the 
wiper blades are parked. This self-parking 
mechanism operates in conjunction with the Wiper 
Delay Unit and enables a cheap thyristor to be used 
in place of the relay which is usually found in simple 
timing circuits. 

When Si is closed, 12 volts appears across the 
circuit since there is a low resistance path through 
the motor armature to the batterN, live terminal and 
the current drawn by the circuit during the delay 
period is negligible. 

The internal view of the Car Wiper 
Delay Unit is shown left 

CAR 
WIPER DELAY 

UNIT 
. 

" . 

The completed unit with the cover fit ed Is 

i shown right 
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D1 

1N 
4148 

R1 

VR1 

500k 

R3 
1k 

R5jj 
1k2 Tr3 

BC 159 

R9 
0.5 

R2 Tri 
10 1.5 BC109 

s R7 

R6 
10k 

47k 
Tr2 RB 

BC109 390 
G 

Cl 
T 47}rF 

IFx057j 

C2 

180»F 
R4 
1k 

R10 
0.5 

D2 
TIL209 

CSR1 
BTY 84 

R11 
2.2k 

A 

O 

Self- 
parking 

mechanism 

Wiper 
switc 

T 
12V 
Car 
battery 

B Existing wiper 
circuit In vehicle 

Fig. 1: The circuit diagram of the Car Wiper Delay Unit. The circuit to the right of the dotted line 
is typical for a car with negative earth and the wiper switch in the earth lead 

The voltage across C2 is initially zero but rises 
exponentially due to the charging current through 
VR1 and R2. This voltage is monitored by the level 
detecting circuit consisting of Trl and Tr2. 

SCHMITT TRIGGER 
This part of the circuit is known as a "Schmitt 

trigger" and operates as follows. Initially Trl is cut 
off, since the voltage on C2 is low. Trl collector 
is high and is coupled via R6 to Tr2 base, so that 
Tr2 is turned hard on. 

Since R4 and R5 are equal, the voltage at the 
junction of the two emitters is half the supply 
voltage i.e. 6 volts. Now when the voltage on the 
base of Trl approaches (6 + Vbe) volts, i.e. 6.6 volts, 
Trl begins to conduct. Its collector voltage falls and 
Tr2 is turned off, causing Trl to conduct even harder 
until it is saturated. 

The negative going voltage at the collector of Trl 
is applied via R7 to the base of Tr3, which amplifies 
the current available to drive the gate of the 
thyristor CSR1; thus the thyristor conducts and the 
wiper motor operates. R9 is included to protect the 
thyristor against current surge when the motor first 
conducts. 

THYRISTOR OPERATION 
When a thyristor is made to conduct it will con- 

tinue to do so even if the gate current is removed 
until the anode current falls below a threshold 
known as the "holding current ". Consequently if the 
Delay Unit were being used to drive, say, a lamp 
then the lamp would remain on until the current 
were interrupted by opening Si, and similarly if the 
wipers were not of the self -parking variety then they 
would continue to function. However, at this point 
the self -parking mechanism comes to the rescue. 

A fraction of a second after the thyristor conducts 
the self -parking switch makes contact, shorting out 
points A and B. The switch thus diverts the motor 
current from the thyristor and removes the gate 
current, turning off the thyristor but allowing the 
wipers to complete one sweep of the windscreen. 
In addition C2 discharges through D1 and Rl in 
readiness for the next delay period. (R1 limits the 
discharge current to a safe value for D1.) 

At the end of the sweep the self -parking 
mechanism switches off the wiper motor, 12 volts 
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is restored across the circuit and the cycle of events 
is repeated. 

Capacitor Cl is included to protect the circuit 
against possible voltage spikes from the car's igni- 
tion circuits, although no trouble has been experi- 
enced in the prototypes. 

DELAY PERIOD 
The delay period is determined by the time taken 

for the voltage on C2 to reach 6.6 volts, and is 
approximately equal to 0.7 X CR (C in farads, R in 
ohms). Thus with the components specified the maxi- 
mum delay is 28 seconds. 

A delay of several minutes may be obtained by 
increasing C2; e.g. 500 /IF gives three minutes. How- 
ever, such a long delay is rarely required and adjust- 
ment in the most useful range of approximately one 
to ten seconds becomes very critical. VR1 should not 
be increased in value to obtain a greater delay since 
there may then be insufficient base current to turn 
on Trl. 

* components list 

Resistors 
RT 10052 R7 tOkS2 
R2 15k52 R8 39052 
R3 :1k52 " R9 0'5S/ 3W 
R4 1kS2 R10 05S23W 
R5 1k0 "R11 2.2k52 
R6 47k52 
Ail resistors 5% +W except where stated 
VRI 500k52 linear 

Capacitors 
Cl 47pF ë ëcf:°. 
C2 80,at; 25V elect. 

Semiconductors 
Tri BC109 (or BC149) 
Tr2 BC109 (or BC149) 
Tr3 f8C187 . (or BC159) 
D1 1N4148 
D2 TIL209 light emitting diode 
CSR1 BTY84 100V 12A (Henry's Radio) 

Miscellaneous :m. 
Veroboard 63 x 95rnm (2z x 3lin), 0.15in matrix. 
S1 Single pole on /off switch 
Knob. Materials for case and heatsink. 
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65p. plus 33p PACKINGD 

Send off the coupon today. It's 
your first step to solving your 
component buying problems. 

The price of 98p applies only to customers in the U.K. 
and to BFPO Addresses. 

I 

I 

I 

I 

kom-pre-hense-iv 

As no doubt you've noticed, Home Radio 
Components Ltd. are always going on about how 
comprehensive their catalogue is! So out of 
interest I looked up the word in a dictionary. It 
said . . . "KOM- PRE- HENSE -IV, having the 
quality of comprising much; extensive; full." 
Well, on that definition, the catalogue certainly 
lives up to their claim. In its 240 pages there are 
over 6,000 items listed and there must be getting 
on for a couple of thousand illustrations. What's 
more, to make it easy to find your way around, the 
catalogue is most carefully indexed, with cross 
references where necessary. Recently someone 
at Home Radio Components told me that they've . 

sold over 150,000 copies of the catalogue. I'm not 
surprised! They also mentioned that many pro- 
fessional people in the world of radio and elec- 
tronics regard it as a standard reference work. I 

don't know about the professionals, but I know 
lots of we amateur freaks would be quite lost 
without it. 
But perhaps you have managed to struggle along 
so far without this invaluable catalogue. Why 
hamper yourself any longer? Send off the coupon 
below with cheque or P.O. for 98 pence. (65p plus 
33p postage & packing). Every catalogue contains 
14 vouchers each worth 5p when used as directed. 
This means that you can recover 70 pence, the 
whole cost of the catalogue plus 5p toward the 
postage. Needless to say, the catalogue is backed 
by a really good Mail Order Service. 

Please write your Name and Address in block capitals 

NAME 

ADDRESS . 

I HOME RADIO (Components) LTD., DePt. PW, 
234 -240 London Road, Mitcham, Surrey CR4 3HD 

(Regn. No. I 
London 

HOME RADIO (Components) LTD , Dept. PW, 234 -240 London Road, Mitcham,CR4 3HD. Phone 01 -648 8422 
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LISTEN TO C U UAR ® THE WORLD! 

COMMUNICATION RECEIVER 

*MADE 
TO 
ORDER! 

£37 I S ! 
VAT PAID 
CARR. 85p 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160 -10 metres, International broadcast, Met. stations etc. etc. 
giving world -wide reception. Exclusive features include Air- spaced 
CODAR -COIL Hi-"Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW /SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

* IMPORTANT NOTE 
This fine receiver is not a mass produced item, but each set is hand 
built to your order, individually checked and air tested. Please allow 
for this when ordering -your delivery date will be shown on your 
receipt, sent by return. 
* Send now for details of educational and O,A.P. discounts! 

ILLUSTRATED LEAFLETS 

P.R.40* 
£10.93! 
VAT PAID 
CARR. 32p 

R.F. PRESELECTOR 
The PR40 R.F. Preselector is the solid, state version of the world famous 
PR30 which it now supersedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end 
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range 1-5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30dB, with improved image 
rejection and noise ratio. 
Supplied complete with ca -ax plug (less standard 9 volt PP6 Battery). 12 
months Guarantee .. 

MULTIBAND -6'* 
SHORT WAVE RECEIVER KIT 

£16.90! CARR. 43p 

All transistor T.K.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres) 
complete coverage -no gaps. Medium waves-Trawlers--Ship / Shore 
Telephone --All Six Amateur Bands 160 -10 metres -International Broadcast 
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det. /AF /AF Module giving full loudspeaker output to 
any external 2/3 ohm speaker. Receives AM /CW /SSB. 
Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR -KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). 

FREE ON REQUEST 

0G3SZDESIGN 
G3I RE C AA 

NON-7HUi S-9 30 
OFFICE TEL No. BRIGHTON 38345 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
WORLD -WIDE MAIL ORDER- EXPORT QUOTES FREE. BNIS -8TZ 

Princinles of Transisto 
Circuits -5fh Edition S. W. AMOS 

Provides a clear and comprehensive account of the circuit applications of the sophisticated tran- 
sistor devices now available. 
The edition has been revised to include important trends in the use of field effect transistors and 
integrated circuits in sound, television and digital equipment. 
Invaluable to aspiring circuit designers, students, home constructors; indeed anyone còncerned 
with the applications of transistors should find the book of immense value. 

320 pages 216 x 138 mm Illustrated ISBN 0 408 00160 7 (Cased) £5.50 -0 408 00161 5 (Limp) £3.20 

Beginner's Guide to Transistors -2nd Edition 
J. A. Reddihough, revised by R. Sinclair 

A full revision has ensured that this second edition incorporates the latest developments in integrated circuits; 
logic principles have been introduced. 

160 pages 192 x 126 mm Illustrated ISBN 0 408 00145 3 £1.80 February 1975 

ORDER NOW FROM YOUR LOCAL BOOKSELLER 
® For full details of our books on Radio and Television write or telephone 

O¡-- 
Newnes- Butterworths, Borough Green, N. Srevenoaks, Kent 

l 1 Telephone: Borough Green 884567- Ansafone: Borough Green 882442 -Telex: 95678 
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Veroboard no break in rails 
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Tr1-3 

,D 
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19mm(3/q) 
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Fig. 2: Layout of the components on the Veroboard panel and interwiring details. The copper strips run horizontally. The connection to the thyristor 
anode is made via a solder tag on the heatsink 

An indicator is optional, but useful to show when 
the Wiper Delay Unit is in operation: a small red 
light -emitting diode D2 was used in the prototype. 
LEDs have now become comparable in price to a 
bulb plus bulb -holder and are widely advertised; the 
one used in the prototype came complete with a little 
plastic clip for panel mounting. 

A bulb could, of course, be used instead, but note 
that since the indicator will turn off during the 
course of each wiper sweep, the bulb or LED should 
be run at a reduced current to avoid distraction at 
night: hence the high value for R11. 

CONSTRUCTION 
The circuit may conveniently be constructed on a 

334 X 212in piece of 0.15in pitch Veroboard. If the lay- 
out in Fig. 2 is used then no track breaks will be 
necessary to accommodate the circuit, although care 
must be taken to ensure that any nuts and bolts used 
do not make contact with the tracks. 

(a) 

Wiper 
motor 

Wiper 
switch 

IFK058I 

Fig,. : Connections for the four types of wiper arrangements Negative 
encountered. (a) Negative earth, wiper switch in earth lead (b) normally 
earth, wiper switch in live lead (c) Positive earth, wiper switch in 
earth lead (d) Positive earth, wiper switch in live lead. 

The thyristor is mounted on the board using a 
small bracket. Note that although the wiper motor 
typically draws 5A the thyristor and R9, R10 run 
quite cold, because they only conduct for a fraction 
of a second during each wiper sweep, the self -park- 
ing switch taking over for the rest of the sweep. 

The thyristor specified is rated at 12A which is 
over twice the current drawn in this circuit. How- 
ever it is readily available for less than 50p which 
is considerably cheaper than any thyristor in the 
5A range, with the added bonus of substantial over- 
load protection. 

INSTALLATION 
The method used to install the completed circuit 

will depend on the vehicle for which it is intended. 
The prototype was' mounted in a 'simple box formed 
from two pieces of aluminium sheet and sprayed with 
aerosol paint to match the car : if this is done then 
it is a good idea to rough up the aluminium surface 
with fine glasspaper to improve paint adhesion. 
Alternatively the controls may be mounted directly 
onto the dashboard and connected to the circuit 
board by flying leads. 

The circuit should be constructed so as to be 
entirely isolated from the car chassis, the earth con- 
nection being provided by a single lead from point A 
or B, depending on the polarity of the car's electrical 
system. 

In view of the current drawn fairly thick wire 
should be used to connect up the Wiper Delay Unit 
to the vehicle. The circuit is identical for systems of 
either polarity, only the connections being different 
(see Fig. 3). Thus it is not necessary to construct 
another circuit if you exchange your elderly posi- 
tively earthed car for a newer model with a nega- 
tive earth. Neither is it necessary to have one side 
of the circuit at chassis potential: so long as the 
circuit is fully isolated from the chassis it may be 
used with a vehicle whose wiper switch is connected 
to the live side of the wiper motor, provided of 
course that the wipers are self -parking. 

The circuit will work without modification in 
vehicles using 6 volt or 24 volt electrical systems, the 
delay time being almost independent of supply 
voltage. 
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WATCH OUT 
A few Ginsbergs' back I mentioned 

that it might be prudent to wait for 
a while if you were intending to 
purchase a digital watch. I advised 
this on inside information that a big 
digital watch price war was imminent 
in the US. Seems I was right. At a 
recent trade show, some watches 
were offered at $75 (that's about £30 
if you reckon $2-5 to the £1). Bowmar 
has already introduced a two button 
watch with an led readout which 
gave the date in addition to the more 
usual hours and minutes. Note: - 
Bowmar is currently filing for ban - 
cruptcy in the US and rumours of a 
$20 million loss are circulating and 
and have already been reported in 
print in the States. 

Keep an eye out for Timex who 
are already well -known for low - 
priced time pieces. They already 
have a liquid crystal watch with a 
less than $90 price tag. I still say 
hang on -they should go a lot lower 
yet (more inside information; besides, 
remember calculators!). 

ERE EAR! 
How many times have you come 

across the sentence "Have you 
heard ... ", or "Did you hear about ... 
etc etc. Sad to say many human 
beings haven't heard -they're deaf. 
Way down in the inner ear are 
minute hair cells each of which 
"tunes" to different frequencies. Its a 
simple case of no hairs no hearing, or 
maybe the hairs are damaged or 
useless. Then, someone remembered 
that all the ear does, hair cells and 
all, is to feed minute electrical signals 
to the auditory nerve and hearing is 
established. Somewhere along the 
line it was reasoned that if only 
those minute signals could be 
correctly fed to the auditory nerve, the 
brain would never know what was 
sending them. Provided they were 
right, the brain would believe that it 
was receiving them from its old 
friend the ear. 

Enter electronics. A system was 
devised for sending the necessary 
impulses to the auditory nerve. The 
results were successful yet dis- 
appointing. The upper frequency 
limit appeared to be around 300Hz 
and that certainly wouldn't fool the 

ON RECENT DEVELOPMENTS 

brain. It wouldn't even permit thé 
interpretation of speech. 

Then, some scientists at Stanford 
University took an interest, and 
they've come up with -yes, you've 
guessed it, an electronic earhole; 
and it looks like being a winner. 
What was needed, they claimed, 
was not a single electrode, but four 
electrodes. The new circuit, a mixture 
of thick film and CMOS, promises to 
offer to the brain, frequencies up to 
4kHz. Now this isn't good enough 
for listening to hi fi, but it does cover 
all the speech frequencies and if 
you've previously lived in a corn - 
pleteley silent world that 4kHz upper 
limit is really something. 

The tiny circuit is implanted but 
no electrodes are inserted through 
the skin. Instead, the inputs to the 
implant are sent over a minute radio 
link. The link also supplies the few 
milliwatts of power needed by the 
circuitry on the implant itself. The 
information as to which electrode 
receives which impulses, their ampli- 
tude, duration etc. is sent in using 
an ultrasonic link. 

Externally, the "patient" carries a 
package which houses the micro- 
phone, ultrasonic link, the coding 
circuitry etc. By the end of this year 
the scientists hope to have the 
first "patient" hearing. It would, of 
course, be so easy to finish this 
story with a funny line, but I think a 
sincere round of applause would be 
much better. 

ELECTRONIC 
FRANKENSTEIN 

Still talking matters medical, I'm 
very interested to hear about Bell 
Labs and its involvement with lead 
poisoning. The Labs have come up 
with a very quick and easy way to 
check for lead poisoning and the 
instrument only takes one minute to 
perform the necessary tests. It 
requires only a tiny drop of blood, 
too. Once inside the machine, the 
blood sample is illuminated by a 
beam of blue light and the light 
emission is carefully measured. If 
excessive amounts of lead are present 
the blood will give off a red light 
which is of a specific frequency. 
The redness, or rather its intensity, 
is shown on a digital meter. Strangely, 

the red light comes from a sub- 
stance which the blood's haemoglobin 
makes, when lead is present, called 
zinc protoporphyrin. The instrument 
is so sensitive that it can detect down 
to five trillionths of a gram of zinc 
protoporphyrin in the single drop of 
blood 'required for the sample. 

A very interesting aspect of this 
story is just why Bell Labs is bother- 
ing with human blood? Just what 
has blood got to do with electronics? 

According to Bell, the scientists 
are extremely interested in under- 
standing the electronic properties of 
large molecules. This interest ex- 
tends to those molecules which 
control complicated metabolic and 
neurological processes in bio- 
logical systems. Pity Baron Franken- 
stein isn't still alive unless ...! 

TIMER I.C. 
It looks like another IC has arrived 

just to confuse the electronics - 
orientated amateur photographer, 
especially if he intends making up an 
electronic timer. Perhaps one of the 
most popular is the Signetics 555 
chip. Now, Ferranti has launched its 
ZN1034E. The IC is a mixture of 
digital and linear technology all on 
the same chip. The company claims 
that only three external components 
are required and that accurate time 
periods provide ranges from milli- 
seconds to weeks. 

The chip contains an oscillator 
whose frequency is determined by 
an external capacitor and resistor. 
Output from the oscillator is fed to a 
divide -by -12 digital divider which can 
provide timing intervals up to 7,500 
times the original time constant of 
the external capacitor and resistor. 
At 5V the chip consumes a modest 
5mA and has a regulator built in. 
Temperature stability is claimed to 
be less than 0.01% / °C. The price of 
a one -off is £2.99p from one of the 
company's many distributors -NOT 
from Ferranti direct. 
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flU"? INNIXIMONIH'S 

Get them all with our 
A relatively low cost, simple generator 
producing square, sine or sawtooth 
waveforms from 01Hz to 100kHz plus > 

a further range giving useful signals up 
to 'I MHz. Calibrated decade switches 
make the instrument particularly useful 
when used with an oscilloscope. Output 
may be positive or negative-going or 
symmetrical about earth. Output level, 
from a high impedance source, is 10V 

peak -to- peak, through an attenuator 
in steps down to lmV. 

PRACTICAL 
WIRELESS 

P. 

sti 
DIRECT CONVERSION RECEIVER 

Although direct conversion receivers have 
around for a long time published designs have 
few. Ours covers the 160 and 80m amateur bands but 
the range can be extended quite easily.,. '. 

and Repairing 
Hi-Fi Amplifiers 

As the author points out, there is a right way and 
a wrong way to service solid state audio amplifiers, 
and the wrong way can prove expensive! We indicate 
the right way. 

DON'T MISSTHIS ISSUE!-ON SALE IN MAY 
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RIP APOLL Part 
TRIPLE VARICAP 

MEDIUM WAVE 
TUNER /RECEIVER 

W. POEL* 
THE variable capacity effect in silicon junction 

diodes has been known and exploited for some 
years. So far the use of varicap diodes has 

been restricted to UHF and VHF applications owing 
to the low capacitances of the available diodes. Now, 
for the first time, Motorola have developed an in- 
tegrated circuit consisting of three varicap diodes 
whose capacitance values make them suitable for 
use at MW and SW frequencies. 

This article describes a tuner which, can be built 
using the new device. Various methods will be 
suggested for obtaining the tuning voltage so that 
the complete receiver can be used in a number of 
different ways including a domestic tuner amplifier, 
a portable receiver and a car radio. 

VARICAP DIODE THEORY 
The semiconductor diode is made up from two 

types of semiconductor material: one known as p- 
type which has a deficiency of free electrons (or an 
excess of "holes ") and the other known as n -type 
which has an excess of free electrons. 

When the two types are brought into contact an 
energy exchange takes place as the materials try to 
establish an electrical equilibrium. Some of the 
electrons move across the junction to fill the holes. 
This action produces an area devoid of free electrons 
or holes which is known as the depletion layer. 
With each side of the barrier at an opposite charge 
to the other, each side can be viewed as the plate 
* Ambit International. 

of a capacitor with the depletion layer forming the 
dielectric (see Fig. 1.1). 

If a reverse bias is placed across the diode, 
charges will be drawn away from junction increas- 
ing the width of the depletion layer. In other words 
the plates of the capacitor will be moved apart, thus 
decreasing the capacitance. The diode may there- 
fore be viewed as a voltage variable capacitor. 

I 

Ilt 

1i 

pl 
IiI 1 

ll I:' 
I 

I, 

I 

I 

,L-----__ - 
n I--- - 

Depletion layer 

Reverse bias 

IAM 03241 

Fig. 1.1: As the reverse bias across a diode increases the width of the 
depletion layer increases and hence the junction capacitance decreases. 

All diodes exhibit this effect, the actual capacitance 
depending on the doping of the semiconductor 
material during manufacture and the area of the 
junction. A "varicap" diode is simply one where the 
degree of doping and geometry of the diode have 
been controlled to give predictable and repeatable 
capacitance variations as the bias is varied. 
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VARICAP DIODES FOR MW 
The main limitation in the application of varicap 

diodes to lower frequencies (3 to 30MHz) has been 
the high cost of devices that are capable of giving 
a wide capacitance range. The well -known VHF 
diode, the B13104 has a maximum capacitance ratio 
of only 2.8 as the reverse bias is varied from 3 to 
30V, the total capacity swing being about 55pF. 
This is completely inadequate for MW operation 
where swings of about 260pF are required. 

Another crucial factor in producing varicap diodes 
for MW operation is the matching of the diodes to 
provide accurate tracking of the various stages 
(aerial, RF, and oscillator). The wide capacity 
swing means that very close tolerance has to be 
observed throughout the manufacturing process, 
causing prices to be high. 

Because of the very large potential market for low 
cost, high capacitance varicap diodes several manu- 
facturers have been trying to develop a suitable pro- 
duction process. Recently Motorola have produced 
two integrated circuits: the MVAM1 consisting of 
three matched diodes; and the MVAM2 which con- 
tains two. 

The MVAM1 consists of three diodes with swings 
of greater than 400pF per diode and a capacitance 
ratio of 26 as the bias voltage is changed from 1 to 
25V. They are matched to within +1-5% over the 
entire range. Price is under £3. 

The availability of these diodes means that the 
designer is no longer constrained by the mechanics 
of cord drives, scale gearing, etc. 

To complete the innovation of electronic tuning, a 
new style of long throw slider potentiometer has 
been produced to simplify tuning and scale arrange- 
ments. A cursor can be attached to the wiper of 
the potentiometer to give a direct reading of 
stations without the need for complicated mechan- 
isms. 

Fig. 1.2 shows how the MVAMl would be applied 
to a typical superhet tuner. Each diode will exhibit 
approximately the same capacitance swing, and since 
the oscillator will be running at the signal frequency 
plus the intermediate frequency according to conven- 
tional superhet practise, it will be necessary to 
reduce the effective capacity swing in the oscillator 
section so that it will track at f,i, +f;,. 

This is simply achieved by inserting a padder 
capacitor in series with the tuning diode, the exact 
value being determined by the value of the in- 
ductors employed in the various tuned circuits. 

Some tracking error will be inevitable, but this 
can easily be kept to a tolerable level by careful 
design of coils. 

To set the ends of the ranges for the diodes, a 
preset resistor is included at each end of the tuning 
slider. 

The slider potentiometer is simply used to tap 
off a voltage which is applied to the diodes. It is 
not advisable to employ too low a bias voltage since 
the Q and cross modulation factors may be adversely 
affected. 

VARICAP TUNER OPTIONS 
Items such as preset station selectors, be they push- 

button or touch sensitive switches, can be employed 
in exactly the same way as they might be used at 
VHF. 

Remote tuning is no problem: the tuning voltage 
can be fed down a long cable to a remote receiver 
with no adverse effect since it is strictly DC. Thus 
the receiver may be placed in a convenient spot 
where it is shielded from interference whilst the 
controls are close at hand. 

Some of the other applications for the triple 
varicap diodes are in sweep generators and spectrum 
analysers, in self -tuning AM /FM receivers with 
band scanning and station hold facilities, and in 
transmitter low power stages, specifically in the 
oscillator where synthesis techniques are used. 

MW TUNER 
In order for the enthusiast to experiment with the 

new device a simple IC receiver will be described in 
detail. This requires a power supply of 9 to 12V 
plus a separate tuning bias for the varicap of up to 
25V. Various power supplies will be described, the 
particular one that is chosen being up to the user. 

The circuit of the tuner board is shown in Fig. 1.3. 
The IC used is available under various type num- 
bers depending on manufacturer, NE546, LM1820, 
/LA720, or CA3123E, and provides all the active com- 
ponents for a superhet receiver. 

Negative 
tuning 
voltage 100k 

0.11.1F 

1AM 03251 

RF Oscillator Aerial 

Fig. 1.2: The MVAM1 may be used with a conventional superhet circuit 
to control the tuned frequencies of the aerial, RF and oscillator stages. 
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Audio 
input 

é 
VR3 
100k 

C19 
01}iF Ti 14 

C20 
10yF 

IC 3 
LM380 8 

3,4, 5,7, 
10,11,12, 

C 21 
47011F 

LS1 
8f1 

+9v 

IAM 0327¡ 

Fig. 1.4: A simple audio amplifier which can be used with the tuner, 

A tuned RF stage is used which enhances selec- 
tivity and helps reception in the evening when local 
stations suffer from interference on adjacent fre- 
quencies from continental stations. 

After the RF stage there is a conventional mixer 
stage followed by a- ceramic filter which enhances 
IF selectivity. The IF amplifier then feeds into a 
detector transformer with a conventional silicon 
diode to detect the AM envelope. The audio output 
can then be fed into an external power amplifier or 
a simple amplifier can be incorporated into the 
design, a suggested circuit being shown in Fig. 1.4. 

It is not recommended that substitutes for the 
specified coils be used. 

CONSTRUCTION 
When using ICs that operate in a linear mode at 

RF frequencies, it is virtually essential to use a 
printed circuit board if instability and associated 
problems are to be avoided. A suitable layout is 
shown in Figs. 1.5 and 1.6. On no account should 
Veroboard be used. Use a soldering iron of not more 
than 25W and avoid prolonged heating of IC pins. 

The prototype which can be seen in the photo- 
graphs was built as a battery- operated radio with 
the option of either pushbutton or remote slider 
tuning control. The pushbutton unit consists of six independently variable preset potentiometers one of 

which is selected when a pushbutton is pressed. The 
common wiper output is taken to the tuning voltage 
input on the board via a changeover switch S2 used 
to select the remote slider potentiometer. 

An internal 2W amplifier is incorporated within 
the case using the LM380 IC and its associated 
components (See Figs. 1.7 and 1.8). The speaker is 
mounted in the lid of the case. 

An output socket is fitted at the back of the case 
to allow the connection of the remote slider tuner. 
The two outer connections to the slider can be 
commoned with the outer connections to the push- 
button unit but the wiper of the slider must be 
selected by the changeover switch. Twin -core 
screened cable was used to connect the slider 
potentiometers and the main unit. 

A metal case was used since the radio was to be 
used with an external aerial via the coaxial socket 
on the back of the case. Should the constructor wish 
to use a ferrite rod aerial, the box must, of course, 
be plastic. Details of a suitable ferrite rod aerial, 
which is simply connected in place of the aerial coil 
Ti, are given in Fig. 1.9. 

The volume control and the on /off switch are the 
only controls mounted on the front panel. 

A complete interwir ing diagram for the receiver 
is shown in Fig. 1.10. 

Should the constructor wish to use an external 
amplifier the output can be taken directly from the 
tuner board take -off point. 

Ordinary rotary potentiometers can, of course, be 
used in place of the slider pots, but tuning is more 
difficult. 

TUNING VOLTAGE 
In the circuit shown, a negative voltage is re- 

quired for the diodes, so with the standard proced- 
ure of negative earth, this poses a few problems. 
Since the varicap diodes are reversed biased, the 
only current that flows is that through the tuning 
potentiometer. 

C14 TC2 

Ttrnin 
voltage 

(AM 0329 

Figs. 1.5 and 1.6: Full size printed circuit board layout for the tuner with component locations. The external aerial lead is connected on the reverse side of the board directly to T1 (E) to avoid stray pick -up. 46 
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tecknowledgey 
AMBIT has something more to offer the experimentally minded constructor. More than 
a unique range of inductive components, the best in radio linear integrated circuits, and 
our `by return' service for all items in stock - and you cannot get much faster than that. 
We have tecknowledgey. And plenty of it. Tecknowledgey is the sort of data and inform- 
ation service that puts other component suppliers to shame. 
So next time you want to buy a VHF tunerhead, a complete FM tunerset, or just one IC- 
wouldn't you like some tecknowledgey to help you make certain that you are as well up 
in modern electronic technology as a component /information service that is as well 
informed as AMBIT ? 

The ELECTRIC WIRELESS 
The new Motorola varicap developments, the MVAM 1 & 2, represent the biggest advance in AM radio 
design since the introduction of the semiconductor. AMBIT has both types available, plus the sort of 
coil and filter backup that can only be available through the world's largest manufacturer of consumer 
radio inductors and filters. TOKO of course. 
APOLLO PROJECT: the semiconductors: MVAM1, CA3123E, IN4148 package price £4.00 
the coils and filter: YHCS11100AC2, 6A6371,Y18576AQ,CFU050D package price £1.40 
the PCB: 75p the complete kit for the radio module:£8.00 
the unique long slider: £3.00 the push button unit o/a 
When you buy from AMBIT, we will keep you informed of all the latest developments in this new 
varicap technology. 

and the rest: 
Larsholt 7252 FM tunerset, a unique 
'antenna to audio' system with a 

spec that includes 1uV for 26dB S/N 
muting, AFC, AGC, scan tune and 
lots more. Built and tested for £20. 

TOKO EF5603 tunerhead. The very 
best from the range, with four signal 
frequency tuned circuits and MOS 
input stage.Built and tested for 8.40 
TOKO EC3302. A low cost, but high 
performance varicap tunerhead with 
AFC compatible with any quad. det. 
IC IF system. Built and tested for £5 
Larsholt 8319, the 'head' section of 
the 7252 tunerset; with AFC, AGC 
varicap control, dual MOSFET. Top 
quality Danish make for £7.74. 
TOKO MT3302; the EC3302 with 
three stage FM and two stage AM 
mechanical geared tuning capacitor. 
FET input stage. Only £5.30. 

91200 Our double linear phase filter 
FM IF system with the CA3089E. 
Which means the lowest distortion 
FM IF with mute, Meter drive, AFC 
twin BBR3125N Built and T for £9 
FM1185 A low cost FM IF with the 
CA3089E, ceramic filter, mute etc. 
Mini size and high spec for £4.35. 
993090 The 'no compremise' tó2 
quality MPX stereo decoder with 
twin pilot tone filter, LED beacon 
audio preamps, &100mV sensitivity. 
The best you can buy for £7.60. 
91310 Lower cost MPX decóder, but 
still no corners cut with the module. 
Twin pilot tone filter, LED beacon, 
PLL IC. All for just £5.10. 

Accessories for varicap FM radios: 
Illuminated edgewise panel meters 
scaled 88 -104 (frequency) and with 
0 -10 (sig.Strength). £2.35ea £4.50pr. 

A brief selection from the main 
information folder: 

We haven't got space here to go into 
detail, so use our new short form list 
service, for a full listfor the price of 
a stamp. Coils for everything from 
audio to VHF, and plenty of stock 
from our `by return' service. 
Also linears,and other top technology 
electronic parts. Magnifier time: 
CA3089E including det.coil £1.94. 
CA3090AQ inc coil (2mH) £3.75. 
8038CC Siggen chip and VCO £3.10. 
MC1310P PLL decoder only £2.20. 
7800 voltage regs - see lists for gen. 
TOKO 455kHz mech filters £1.45. 
Ceramic filters for 455kHz 50p, and 
for 10.7MHz 40p each. 
Linear phase filters BBR3125N for 
true 'no distortion' 10.7MHz I F amps 
£1.35 each, or £2.50 per pair. 
Also 560 series PLL, LM380/381, 
TBA810, TBA651, CA3123E, 1496, 
CT7001 clock chip, plus some IC 
accessories and hardware to make 
the service complete. 

Terms: CWO please. All prices EXCLUDE VAT. P &P 15p per order. Min.lnvoice £5.00. Min CWO £1.00 
Catalogue (complete with stacks of data) 40p. OR send us an SAE for short form list and summary (FOC) 
All enquiries to be accompanied by an SAE please. Please avoid burdening our phone service with requests that can be 

/easily dealt with via post. All our goods are brand new and manufacturers first quality types. We sell no 'seconds' at all. 

FROM. ....ambit 
AMBIT international 37 High Street, Brentwood, Essex. CM14 4RH tel :0277 216029 tlx: 995194 
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* components list 

Resistors 
Ri 470 
R2 3300 
R3 100kS2'< 
R4 100k52 

TUNER 

R5 100k52 
R6 33kS2 
R7 200kS2 
R8 1 kSZ 

All ÿ5% -¡W R9 22k0 

Inductors 
Ti Toko 6A6408 

(or ferrite rod, see text) 
T2 Take 6A6408 
T3 Toko Y18576AQ _ 

IFT1 Toko`YHCS11100AC2 
CFI Toko,CFU050I) 

VR1 50k0 150mm linear slider Rivlin type WS 
(Ambit) 

VR2 5k0 linear slider 

Capacitors _ 

Cl 22pF 
C2 1500pF ° 

C3 10µF 25V 
C4 10¡.cF 25V %" 

C5 1500pF 
C6 10µF 16V 
C7 0.1uF 
C8 56pF 

Miscellaneous 
Ski Coaxial socket 
Sk2 5-pin 180° DIN socket. 
Si DPDT toggle switch 
S2 Single pole changeover switch 
B1 9V PP7 
B2 -B4 9V PP3 (3 off) 
Printed circuit board 
Six -way pushbutton varicap TV `:tuner unit, 
Imperial Metal Industries type 9932. Knob twin- 
core screened cable, case. 

C10 0.47pF 35V tantalum 
C11 0.047,rcF 
C12 10µF16Vs,' 
C13 0.1icF 
C14 01pF 
C15 0 47,uF 35V tantalum 
C16 4700pF 
C17 4700pF 

C9 330pF C18 4µF 49V 
TC1 5-25pF miniature trimmer 
TC2 5-25pF miniature trimmer 

Semiconductors -sktl 
Di 1N4148 or similar small signal diode 
IC1 LM1820N (or. CA3123E, µA720 or NE 546) 
IC2 MVAM1 (Ambit) 

If a 50kO potentiometer were used then with a 
27V supply the current would be 500µA. This makes 
it quite feasible to use three PP3 batteries for the 
tuning bias, the use of batteries also alleviating the 
problems of smoothing and decoupling. 

If the whole unit were to be run from the same 
set of batteries then the fluctuations in volume 
would cause variations in the supply voltage which 
would, in turn, affect the tuning voltage. 

The most elegant method of supplying the neces- 
sary voltages is by using the 78 series of three -ter- 
minal voltage regulators. These are ICs which take 
the unregulated supply and turn it out at a prede- 
termined voltage. In the circuit given, (Fig. 1.11) 
the main module supply is regulated by the 78L12, 
which is a 100mA low cost three pin 12V regulator, 
and tuning voltage by the 7924. 

The overall stability is excellent, the set staying 
in tune over a wide temperature range. 

AUDIO AM 

VR3 100kO linear carbon 
C19 0.1,F 
C20 10µF 16V 
C21 470µF 16V 
lC3 LM380 
LS1 8n3in speaker 
Printed circuit board 

SETTING UP 
With all the components in place, check for solder 

bridges, dry joints, etc. Connect the audio amplifier, 
and then, having tested the voltages beforehand, 
connect the tuning supply and the main supply. 

Set the tuning potentiometer to midway and adjust 
Ti (or slide the ferrite rod into the aerial coil) 
until some noise is heard from the AF section. 
(Holding on to the coil on the ferrite rod will 
assist in this procedure, as the effect of hand 
capacity will enhance the sensitivity.) 

Although the IF coils are very nearly aligned, it 
may be necessary to adjust the tuning poteniometer 
until a strong local station is heard, then peak the 
detector coil by a slight turn of the core. Then trim 
the ceramic filter input and output transformers - 
this will need only a fraction of a turn. 

If a signal generator covering IF frequency 
(470kHz) is available then 
loosely couple the output 

Rear view of the remote tuner 
unit showing the twin core 
screened cable connected to 
the coarse and fine tune 
potentiometers. 

to the circuit and peak for 
maximum. 

To align the RF and 
aerial stages tune, .to the 
law frequency end of the 
medium wave and either 
find a station or, using the 
generator, slide the coil 
along the ferrite rod (or 
trim Ti) for maximum 
output. A means of meter- 
ing this is to monitor the 
voltage between the detec- 
tor diode and earth, using 
a high impedance volt- 
meter. Note that the vol - 
tage goes increasingly 
negative with increasing 
signal. 
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Fig. 1.10: Interwiring diagram 
of the Apollo receiver with an 

external aerial. 

Fig. 1.7: Full size printed circuit board layout for the amplifier and 
Fig. 1.8 component location. 

A -D =100 turns 
B- C= 6turns 1AM 03321 

Fig. 1.9: Ferrite rod aerial winding details. The four leads are connected 
to the corresponding points on the tuner board and the external aerial 

connection (E) is not used. 

50 

Fig. 1.11: A mains operated supply which will power the tuner and 
amplifier boards and give the required negative tuning voltage. 

Trim the core in the RF stage transformer and 
then reset to the high frequency end of the MW 
band. Having established a signal, trim the capacitor 
in the aerial circuit for maximum. For this tuner 
the scale should be arranged so that the low end of 
the frequency range just covers 550kHz, and the 
high end covers 1500kHz. 

Reference to your local papers should reveal the 
frequencies of local radio stations and these may 
then be used to provide markers. Alternatively, the 
signal generator or frequency counter may be used 
for calibration. 

The actual frequency being received will be 
470kHz less than the oscillator, in conventional 
superhet fashion. 
NEXT MONTH THE USE OF THE TRIPLE VARICAP IN SWEEP OSCIL- 

LATORS WILL BE DISCUSSED 
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GOING BACK... 

ikr fiber lobge 

so 50 

FXPERIMTS made by 
Hertz in the 1880's into 
the field of electromagnetic 

radiation through the ether in- 
spired Lodge, who had already 
obtained repute as an eminent 
physicist. He amplified and de- 
veloped the results =obtained by 
Hertz and really pioneered work 
on coherers. 

The detection oaf wireless sig- 
nals using the coherer principle 
was largely due to Oliver Lodge, 
who in 1889 experimented with 
two metal spheres which were 
sited so close to each other that 
they were separated by a minute 
film of air. 

When current was applied the 
passage of the spark made the 
spheres `cohere'. All it needed to 
restore the spheres to their 
original highly resistive condi- 
tion, was a slight mechanical 
shock or jolt. 

Various pastes, liquids and 

30 21! 

COLIN RICHES 
metal filings were used in later 
coherers and in 1890 Lodge used 
an electric bell in circuit to ob- 
tain the `de- coherence' by vibrat- 
ing the coherer itself. 

In 1890 Lodge published his 
findings from experimenting with 
syntonic leyden jars and des- 
cribed the principle of tuning. 
What did not occur to Lodge at 
this time was the development of 
`over the air' signalling as a 
serious competitor to the tele- 
graph and telephone. 

Marconi said years later that 
at that time there was no known 
method of creating electrical 
impulses powerful enough to 
project them any distance 
through the ether. 

It had seemed to him that if the 
radiation could be increased and 
controlled (ie: tuned) it would 
be possible to signal across space 
for quite a distance. 

Marconi's main problem was, 
that since the idea was so simple, 
why had no one else thought of 
doing it? We know now that Sir 

This Science Museum photo shows the display devoted to Sir Oliver in their radio gallery. 

Sir Oliver in his laboratory c. 1920. 

Oliver had, in fact, missed the 
correct answer by a fraction. 

1895 saw Lodge working with 
Dr. Alexander Muirhead and to- 
gether they developed the Lodge - 
Muirhead system of wireless 
telegraphy. 

The Lodge -Muirhead coherer 
which must have been amongst 
the most sensitive made, con - 
sisted of a sharp -edged steel 
wheel which just touched the 
surface of a pool of mercury 
covered with a thin film of oil. 
The wheel was driven by clock- 
work. High frequency oscilla- 
tions were enough to break down 
the oil film while the continuously 
rotating wheel ensured that de- 
coherence took place as soon as 
the signal stopped. 

In 1897, Lodge and Muirhead 
patented several of their ideas 
and in 1911, . the Marconi Com- 
pany acquired them. In that year, 
Sir Oliver was made a scientific 
adviser to the Marconi Co. 

Points 
arising .. . 

REACTION TIMER 
April 1975. In the circuit dia- 

gram Fig. 1 page 1098, R3 should 
be shown as 27k12 and R4 as 
47k12. The component list is 
correct. 

PW `ASCOT' 
CASSETTE DECK 

Part 3 April 1975. Note: -Fig. 
5 Part 2 `collector' should read 
`emitter'. 

51 

www.americanradiohistory.com

www.americanradiohistory.com


PliO1)iJC'l'IOi 
LINLS colin riches 

W.K.F. ELECTRONICS 
In the March 1975 issue of Practical 
Wireless, we stated that printed 
circuit boards could be supplied at 
the price of 70p irrespective of size, 
etc. 

This needs clarification. The 70p 
charge only applies to single page 
size (6in. x 81in.) p.c.b.'s on SRBP 
and not fibre glass. 

W.K.F. Electronics are prepared to 
quote separately for sizes larger than 
our single page size, i.e. Practical 
Wireless Electronic Organ main 
board £5.50 in fibre glass, with power 

supply board. All boards are fully 
drilled and roller tinned. 

Prices do not include postage and 
packing charges. As postal charges 
have once again been increased (and 
this applies to all mail order products) 
please add extra for postage- allow- 
ing approximately 10p per p.c.b. 
W.K.F. Electronics, Welbeck Street, 
Whitwell, Worksop, Notts. 

TELE- TENNIS REPRINTS 
These are still available from: 
Chief Cashier (P.W. Tele- Tennis) IPC 
Magazines, Tower House, Southampton 
St., WC2E 9QX, Price is 75p -F 5p postage. 

"EUROPA B" 
The Solid State Modules "Europa B" 
is a 10 metre to 2 metre s.s.b. trans - 
verter. It is an updated version of the 
very successful "Europa ".lt is a linear 
transmit and receive converter for use 
with either a separate transmitter and 
receiver or transceivers. Any trans- 
mission mode fed into the unit is 
re- transmitted on 2m. When used 
with Musen, Sommerkamp or Yaesu 
gear the "Europa B" takes its power 
supply direct from the accessory 
socket on the .h.f. equipment. When 
used in conjunction with other gear, 
the required voltages may be taken 
from the h.f. equipment or S.S.M.'s 
matching p.s.u. 

The "Europa B" has a slightly 
different front panel, round knobs and 
an internal aerial change -over relay. 

An SO 239 aerial socket is fitted. 
The specification of the "Europa 

B" includes some of the following 
features: dual -gate MOSFETS in the 
receive converter, bipolar transistor 
oscillator chain; valves in transmit 
converter; low receive noise figure; 
ten times more accuracy on frequency 
because of the much closer tolerance 
crystal used in the oscillator section; 
200W p.e.p. input; transmit drive 
requirement 100mW and receive 
converter gain -30dB. 

Price, with valves is £88. Without 
valves £74. Valves required are: 
2 off QQV03/10 and 1 off QQV06 /40A. 

Further details may be obtained 
from Solid State Modules, 63 Wood - 
head Road, Solid, Lockwood, Hudders- 
field HD4 6ER, 

TELEFUNKEN CASSETTE DECK 
The Telefunken MC3300 HiFi is a 
stereo cassette deck to DIN 45500 
standard. it embodies the Dolby 
system for noise suppression, has an 
Electro CRO2 tape selector, HNS 
audio head, i.e. maximum band 
modulability and automatic stereo 
recording level control with manual 
override. Speech /music changeover 
switch is coupled with Radio /micro- 
phone input selector. Features 

include: 2 extra large illuminated 
peak voltage meters, also operational 
during playback. 3 slide controls for 
record left, record right and head- 
phone volume. Headphone socket, 
speaker switch. Illuminated signals 
for record, playback, forward and 
rewind, stop, Dolby and CRO2. 
5 rocker switches for electrical 
function selection. Electronically 
governed d.c. motor. 3 digit memory 
counter (memory can be cut out). 
Electronic end -of -tape and inter- 
ference detector with stop feature. 

Frequency range with chromium 
dioxide tape is said to be 30 -15000 
kHz. Signal to noise ratio with chrom- 
ium dioxide tape >57dB; Noise Sup- 
pression Dolby JC; wow and flutter; 
before tape < ±0.18% and playback 
«0.12 %. Recommended Retail 
Price is £215.00 AEG- Telefunken (UK) 
Ltd., Bath Road, Slough, SL1 4AW. 

www.americanradiohistory.com

www.americanradiohistory.com


JVC SPEAKERS 
Model SK8, recently added to JVC's 
speaker range is designed for 
systems handling up to 25W r.m.s. 

The cabinet houses an 8in. free - 
edge woofer and a lin concave dome 
tweeter. An acoustic suspension 
principle is used to achieve a fre- 
quency response of 35Hz to 20kHz. 
Crossover frequency is 2.5kHz and 
fundamental resonance frequency 
67Hz. Sound pressure level is quoted 
as 88dB /W (80) at 1M. The SK8's are 
Min. high, 912,Kin. wide and 8 -hin. 
deep. Recommended retail price is 
£38.50 each plus VAT. Further 
information may be obtained from 
JVC (UK) Limited, E /don wall Trading 
Estate, 6/8 Priestley Way, London, 
N.W.2. 

"DINO" MULTIMETER 
The "Dino" multimeter, like the 
Do!omiti and Cito multimeters hails 
from the Chinaglia stable. 

This 38 -range meter has a basic 
sensitivity of 200kû /V d.c. " and 
20kû /V a.c. 

The d.c. current ranges extend 
from 5,uA right up to 5A, the voltage 
ranges from 100mV to1.5kV, and the 
resistance ranges allow identification 
from 0.2U up to 1kMû. Indeed, in the 
one package this instrument provides 
most of the measuring requirements 
needed for modern semiconductor 
technology. A.C. ranges extend from 
5mA to 5A and 5V to 1 5kV, whilst 
there are six dB ranges. 

The Dino is built to the usual high 
Chinaglia standards with shock- 
proof ABS case, Class I, 40jiA, 
2.5kû movement mounted in sprung 
jewels - and using a core -magnet 
system. Protection diodes guard the 
movement against overload. A full - 
view instrument face combined with 
anti - parallax mirror help avoid 
ambiguity of reading. Range 
switching is achieved using a simple 
five- position rotary switch in con- 
junction with separate range sockets 
for each selection. 

A second version of the instrument 
is available with all the normal 
ranges, test leads and case, and 
with an additional internal universal 
signal injector. The USI version 
provides a modulated O. output 
rich in harmonics right up into the 
u.h.f. zones, making the instrument 
a simple dynamic analysis equipment 
capable of injecting a signal and 
observing the result. 

A further optional extra is a 30kV 
probe to complete the TV servicing 
facility. 
For further information contact 
Alberto Coniglio, Chinaglia (U.K.) Ltd., 
19 Mu/berry Walk SW3 6DZ. Tel, 

01- 352 1897. 

SELF -ADHESIVE CABLE CLIPS 
Special Products Distributors Ltd. 
who market a wide range of tools and 
equipment inform us that they can 
supply self- adhesive wiring clips. 
They grip instantly on any smooth 
surface to give a strong and per- 
manent fixing -ideal for workshop 
and radio shack wiring! Insulation 
of the adhesive pad is said to break 
down at between 2.5 and 3kV. Price 
of the clips is £1.40 + VAT per 
hundred (size A) -up to 71-in dia. 
Size B £1.80 + VAT per 100 for 

in dia. wires. Further gen on these 
and other products from Special 
Products Distributors Ltd., 81 Picca- 
dilly, London WIV OHL. 

NEW CATALOGUES 
Arrow Electronics have announced 
the 6th edition of their mail order 
catalogue. It contains details and 
prices of components, etc. ranging 
from neons to nuts and bolts and 
resistors to Mullard modules. For 
your free copy, send to Arrow Elec- 
tronics Ltd., 7 Coptfold Road, Brent- 
wood, Essex CM14 4BN. 

The Studio Electronics catalogue has 
special emphasis placed on quadra- 
phony and contains details of various 
electronic musical instruments. For 
a free catalogue, write to Studio 
Electronics Ltd., P.O. Box 18, Harlow, 
Essex CM18 6SH. 

The 1975 Home Radio catalogue 
is now available. It contains a wealth 
of information on components and 
prices and is well -worth having on 
the bookshelf. Home Radio (Com- 
ponents) Ltd., 234 -240 London Road, 
Mitcham, Surrey CR4 3HD. 

A new catalogue from Elvins gives 
details of prices of electronic organ 
components and kits. Send a stamped 
addressed envelope for a copy of the 
catalogue to Elvins Electronic Musical 
Instruments, 12 Brett Road, Hackney, 
London E8 1JP. 

TELE- TENNIS KITS 
Marshalls, who have branches in 
London and Glasgow tell us that 
they can now supply complete Tele- 
Tennis kits for £37, plus VAT and 
postage. -A. Marshall and Son (Lon- 
don) Limited, Dept. P.W., 42 Crickle- 
wood Broadway, London NW2 3HD 
(Tel. 01 -452 0161). 

BBC CASSETTES 
Latest cassette releases from the 
BBC include "Show of the Week" 
(includes Baby We Can't go Wrong - 
Cilla Black, Angel of the Morning - 
Olivia Newton -John). It's a stereo 
cassette RMC 4014. Bang on a 
Drum is a kiddies tape (stereo 
MRMC 004) which includes songs 
from Play School and Play Away. 

Stereo MRMC 018 "Hits on a Harp" 
is David Snell playing popular 
numbers on a harp. It's a very 
pleasing sound and makes terrific 
background music. 

RMC 4017 is a "Top of the Pops" 
stereo cassette which contains BBC 
TV's best of the pops available over 
recent months. 

Finally, one for Dickens fans 
(MRMC 021) -one track features 
Ebenezer Scrooge (Patrick Magee) 
and supporting cast in a special 
dramatisation. The other side is 
Abel Magwitch (John Hollis) -the 
convict in Great Expectations. Both 
tracks, which feature full supporting 
cast, are ideal for introducing younger 
children to Dickens and should also 
hold the interest of older children 
(and Mums and Dads) who already 
know the stories. BBC, London 
WIA IAA. 
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2 VI F.. 
. 

G. SEVERN 

CONVERTERS 
PART 

CRYSTAL CONTROLLED 
CONVERTER 

This employs a crystal oscillator and multiplier 
chain, RF stage and mixer. The crystal control 
results in frequency stability otherwise not obtain- 
able combined with reliable read -out of frequencies 
on a calibrated receiver. As the oscillator frequency 
is fixed the receiver operates as a tunable IF. A 
screened communications type receiver with screened 
aerial input socket is thus almost essential, other- 
wise short wave transmissions over the tunable IF 
range will break through at considerable volume. A 
converter of this type is generally used for specialised 
reception over a narrow band, such as 144 to 
146MHz, but it can be employed for some other 
fregencies. 

In each case, reception can be in any mode catered 
for by the main receiver. The usual communications 
receiver will permit CW, AM and SSB reception 
which will be of advantage for 2m amateur signals. 
Few receivers will permit proper FM reception, 
though some will give "slope detection" of FM 
signals, which may be suitable for speech. 

CIRCUIT 
The aerial input goes to L1, with a tapping for 

impedance matching. A second tap supplies the 
source of the grounded gate FET RF stage Trl, 
Fig. 4. This stage has less gain than a grounded 
source stage, does not need neutralising and is 
capable of broader band coverage. Coils L2 and L3 
couple signals to the gate -protected mixer Tr2. The 
use of three signal -frequency circuits (Ll, L2 and L3) 
helps remove spurious responses. 

The oscillator Tr5 uses a 35MHz crystal doubling 
in each of the grounded base stages Tr4 and Tr3, 
so that L6 is tuned to 140MHz. This arrangement 
is intended for reception of 144- 146MHz amateur 
band signals, tuning over the range 4 -6MHz on the 
receiver. L4 in the mixer drain circuit is resonant 
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near 5MHz and L5 couples the output to the 
receiver, with a screened co -axial lead. 

In converters of this type various output frequency 
ranges may be chosen. An output of 4-6MHz is 
likely to give quite open tuning with any receiver 
while a higher frequency, such as 14 -16, 24 -26 or 
28 -30MHz may be preferred where the receiver is 
efficient on these ranges and the scale is sufficiently 
open. A frequency sector which requires bandswitch- 
ing the receiver is probably best avoided. Where an 
output other than 4 to 6 MHz is planned, the crystal, 
L10, L8, L6 and L4 must be modified to suit. The 
output frequency (L4) will be the difference between 
the signal frequency (Li to L3) and final oscillator 
frequency (L6). 

As the oscillator chain consumes about 20mA the 
converter is run from an external battery. Its main 
advantage lies in the frequency stability of this type 
of oscillator, avoidance of hand capacity and similar 
effects and the ability to re -tune on the receiver to 
a specific frequency. 

RF MIXER BOARD 
This board is shown in Fig. 5. Two tags MC fixed 

with 12in. 6BA bolts provide connecting points to 
the metal case. All connections between components 
should be as short as possible, noting that the 
"Tetfer" trimmers have tags which fit the 0°15 
Matrix board. Veropins are placed for Ll, L2 and 
L3, the coils being wound with 20swg tinned copper 
wire, Fig. 6. 

Coil L4 has 60 turns of 32swg enamelled wire 
wound in two layers, 40 turns being close wound, 
followed by 20 turns on .a layer of tape. A further 
layer of tape is put on and L5 wound on top, Fig. 6. 

* components list 

CRYSTAL CONTROLLED CONVERTER 
Resistors 

R1 27052 
R2 3900 
R3 120kí2 . 
R4 560t2 `M 

R6 100kS2 
R7 39t2 
R8 1500 ! 

R9 6842 
R5 2200 R10 100f2 ; 

All 5 or 10% or }W 

Capacitors 
Cl 1000pF 
C2 1000pF: 

C3 1ü0pF 
C4 0.047/AF 
C5 10pF 
C6 3.3pF 
C7 0.01,riF 

` 

x 
Tubular or disc ceramic 
TC1/2/3/4 lOpF trimmers 

Semiconductors 
Ti r MPF102 
Tr2 40673 
Tr3 ZTX10$ 

Miscellaneous 
Formers Nin. dia. (2) with cores (for VHF use 
Former -Mn. dia with core (L4 /L5). Veroboard 
3 x lin. and 34. x 1;in. 0-15in. matrix. Universal 
chassis 5 x 4 x tin. with extra 5 x 2in. flanged 
plate and 5 x 4in. flat plate (Home Radio) Co -axial 
sockets (2) On/oft switch. X1, crystal 35MHz (wire 
leadouts) (Senator Crystals, 36 Valleyfield Rd., 
London, SW162HR). 

R11 15OáI 
R12 561(42 
R13 5.6k[1 

C8 1000pF'' 
C9 1000pF 
C10 1000pF 
C11 1000p 
C12 22pF o 
C13 1000pF 
C14 1DpF 

preferred. 
- 

(Jáckson `Tetfer') 

Tr4 BC1O9. 
Tr5 2N706 .._... 

www.americanradiohistory.com

www.americanradiohistory.com


aerial 

TC1 
10pF 

TC2 
10pF 

L1 

i t 

tap 

R5 

g2 

g1 

C3 
100 pF 

TC3 
10pF 

RF/Mixer board 

C3 

? 
o 0 o o o o o 0 0 

22 t tap 2 t tap L2 
o 

aerial 

MC 

d 
o o o oi o 

TC1 o ró o o (3o o 

o o o o o o o f o J o 0 

o o o o o o o o IP2o I-1 R4 F... o 

o o o o o o o o o o o o o 

o 

o 

L3 

L6 

o o 0 0 

o o o o o 

o o o oc,i, 

C5 

o 

g 
Tr1 

3"x1 s' 0.15 matrix 

s 

g1 g2 
Tr2 

LS Output 
socket 

I 

o o o o o 0 0 o R2 0 -R4 o o 
MC 

o - o o o o = o 0 0 0 o 

o o o o TC2 Cl2 ° \ C7 
o o. o o 

TC1 
o L4° 

o g o o o 0 o o Rao s o -y-, C5 r 
` d L4 I s° ° -L2- ° 

0 o o o o 

°- 91O ° R6 0 ° ° 0 0 1 

R5 
o 

I 

o o o 

0 

O 0 0 L31 C 
0 0 0 0 0 / ., .. .. .. .. .. .. .. . 0 TC3 o C6 

\\ 
al I 20 s.wg. tinned copper 

1 t 

23t 

é, outside 
dia. 

L1 and L6 

Tr3 
ZTX108 

c 

Tr4 
BC109. 

R7 
39 

L9 

R9 
68 

c 

R11 
150 

liC13 
1000 
pF 

J. 

Oscillator board 

Tr5 
2N706 

10 

b 

* 
56k 

01pF 

o X1 
100 

R13 
56k 

-ve 

Fig. 4; above, is the more com- 
plicated circuit for the crystal 
controlled converter, constructed 
on two boards. 
Fig. 5; left, shows the RFJmixer 
circuit board, with the transistor 
lead -out connections. The second 

is illustrated in Fig. 7.' 
Fig. 6; below, gives winding 

for the coils require 
in the converter ` §. ": 

5t 

32 s.wg. 

w L2 

ir L3 

enamelled copper 
40t closewoundÌL4 

20t 
¡ 10t 
i 

\--tape 

24 s.w.g. enamelled copper 

j Tr4 oll cector 
I i 

L5 Tr emitter L9 \-L7(2 5t _C11R9 

L21L3 

top of L8 
L8 L10 
9t 14t 

Tr5 ==.1- 
6"dia. 

L7/L8 

1 

colletor 

rdia 
L4/L5 

6dia 
L9/L10 
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The board shown here is the 
oscillator and multiplier stages of 
Fig. 7, 

This coil is then connected to the co -axial output 
socket and metal box utilizing a screened lead to keep 
down the strength of unwanted signals in the 
4 to 6MHz range. 

OSCILLATOR BOARD 
The oscillator and multipliers are wired as in Fig. 

7. All connections should be very short, including 
chassis returns such as to the base of Tr4 and Tr3 
and from C11 and C8 to base. Coil winding informa- 
tion is given in Fig. 6. 

CASEWORK 
Cut 38in. from each flange of a 5 x.2 in. flanged 

plate so that this will fit inside the box ends. The 
5 x 2in. screen is bolted centrally to the 5 x 4in, flat 
plate and the two 4 x 2in, flanged ends are fixed using 
bolts or self- tapping screws. Co -axial input and 
output sockets and on /off switch are fitted to these 
ends. 

The flat plate is drilled for the bolts "MC" of 
the RF Mixer and oscillator boards. Each bolt has 
56 

View of 1 

of Fig. 5 
RFi 

Note: -/n Fig. 1, part 1, the 
symbols G1 and G2 on Tri 
should be reversed. Layout 
shown in Fig. 2 is correct. 

two extra nuts so that they can be locked tightly, 
with adequate clearance under the boards. A lead 
passes from C6 through a hole in the screen to L6. 
The box sides and top are added only after the 
converter is tested and adjusted. 

OSCILLATOR ADJUSTMENT 
The easiest method of adjustment is to place an 

indicating wavemeter set to 35MHz near L10, and 
aligning the core of L10 until a deflection shows 
that oscillations are present. Set the core of L10 a 
little off the peak giving maximum RF or the 
oscillator may not start every time it is switched on. 

Move the wavemeter set to 70MHz, near 18 and 
adjust the core for maximum indication. Repeat the 
same procedure at 140MHz with the trimmer TC4 
and the wavemeter near L6. Later, L10, L8. and TC4 
can be readjusted slightly for best results. The 
doubler chain output, with optimum tuning, is ex- 
cessive for best results, causing unnecessary back- 
ground noise. This is cured by slightly de- tuning for 
best reception. 

-continued on page 58 
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TAKE 2 
DAVID ANDREWS 

A series of simple transistor projects, 

T 
HIS month's project came about after a request 
from a young lady for "something to liven up 
her appearance" at a New Year's Eve fancy- 

dress party. She wanted a gadget to cause small 
lights to flash on and off about her person but, for 
obvious reasons, whatever it was had to be small 
enough to be secreted away somewhere in her 
costume! 

We offer the circuit for the benefit of other 
forward- thinking young ladies and anyone else who 
is interested in a very economic and novel twist to a 
well proven idea. 

Circuit 
To cut down on current consumption, and to 

prevent any possible overheating of the fine wires, 
which had to run around the lady's anatomy, it was 
decided to use general purpose LEDs which would 
give .a good light output for currents of the order of 
5 to 20mA. Quite clearly the project called for a 
multivibrator and after some thought transistors 
were ruled out, the main reason being that the final 
encapsulation would be too thick whereas a dual -in- 
line package integrated circuit, while taking up more 
or less the same area, would give a much thinner 
package for the end product. 

47-7 k IC pin? 4.7k 

IF K0271 
DI 

IC pin 14 MV 5025 

IC1a 

1/4 SN 

R3 
10 

Cl 
47µ F 

ICtb 
1/4 SN 7400 , 

C2 
47}t F 

No. 70 LED FLASHER 

using not more than twenty components. 

The layout we are giving in this article is slightly 
larger than the prototype because we have included 
the LEDs on the same board and have laid out all 
the resistors horizontally, for clarity. Any other 
would-be party-goers could run pairs of 32 SWG 
enamelled copper wire from the board to the 
individual LEDs which can be sewn into the clothing. 

+4-5V 
D2 ti 5025 

R4 
100 

OV 

Fig. 1: Basic circuit using two gates of the /C. 
0 

By using a standard quad two input NAND gate 
(SN7400) it was found possible to make two such 
flashers from the single chip and by benefitting from 
the use of solid tantalum capacitors the whole cir- 
cuit was housed on a piece of Veroboard .approxi- 
mately 112 x lin. The batteries (4.5V required) were 
three SP11 types soldered together in series, with 
ample interconnecting leads so that they could be 
discretely tucked away in various parts of the 
clothing without contributing too much to the bulk 
of the equipment. 

Direction of conductors 
X Denotes break in conductors 

IX 
2X 

3X 

4X 
5X 

6X 

7X 

14 

13 

12 

11 

10 

9 

a 

Orientation 
of'dot' on 
tantalum 
capacitors 
to determine 

polarity 

Fig. 2: Layout for complete unit with four LEDs. 

The basic circuit for one of the flashers is shown 
in Fig. 1. Two of the gates from the package are 
cross coupled with capacitors Cl and C2 to form the 
multivibrator. Timing is controlled by these capaci- 
tors and the resistors Rl and R2 returned to the 
earth rail. To get reasonably low flashing speeds it is 
necessary to use large values of capacitance because 
it is undesirable to increase the values of RI and R2 
above that specified. With the values given the cycle 
lasts for approximately half a second. To alter the 
speed increase or decrease the values for Cl and C2 
and leave the resistors as they are. 

Initially it had been expected that it would be 
necessary to feed the output of each side of the 
multivibrator into each of the two remaining gates on 
the chip to act as buffers but after experimentation 
this was not found to be necessary. There was 
sufficient current available to drive the LEDs direct 

* components list 

R1 4.7kt2 R8 10052 (see text) 
R2 -47kS2 C1¡C4 47,uF tìV tantaluni 
R3 10052 (see text) (see text) y. 
R4 10052 (see text) 01/4 MV 5025 (or G.P. 
R5 47k5) "' Light emitting diode) 
R6 4.7k0 ` IC1 SN7400 :;::. 
R7 10O12 (see text) =`,PieCe.uf veroboard 
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R12 40--1R11 H o o o o, o 0 0 

L9 ( o 
R9° RI3jR10 

N C11 I o 

0.15 matrix 

C6 

e 

Tr4/Tr5 

b 

Tr 3 
C 

RF SECTION 
If any equipment is available providing a signal in 

the 2m band, adjust TC1, TC2 and TC3 for best 
reception of the signal. Peak the core of L4 at about 
5MHz or at the wanted part of the frequency band. 
If no tuning -up signal is available, set these trimmers 
about half open and try to locate a 2m transmission. 
In many areas it will probably be necessary to do 
this at week -ends or other times when the band is 
known to be active. Once a signal is heard, trim for 
best volume. It could be necessary to stretch or com- 
press Ll, L2 or L3 a little, if any trimmer comes at 
the limit of its travel. If necessary L4 may be peaked 
by temporarily placing an aerial near the drain lead 
of Tr2 and setting the core of IA for best volume 
with a 4 to 6MHz signal. 

With a 35MHz crystal and L6 operating at 140MHz 
the 4MHz point on the receiver dial will be 144MHz, 

Finished converter with boards mounted either side of screen. 

while 4.5MHz is 144.5MHz, 5MHz is 145MHz and so 
on. The band 4MHz to 6MHz thus tunes 144MHz to 
146MHz. 

The oscillator section requires about 20mA and the 
RF /Mixer about 10mA, so a PP9 or similar battery 
is suitable. 

Though the need to avoid breakthrough of 4 -6MHz 
signals has been mentioned, it should be repeated 
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fig. 7. The two sides of the 
crystal oscillator ¡ multiplier 
hoard. 

that complete screening in the way described is 
necessary. 

For maximum possible efficiency the positions of 
the coil tappings can be the subject of experiment. 
A small coupling capacitance made from a length 
of twin insulated wire can also be added between 
the top ends of L2 and L3. However, good results 
should be obtained without this, and with the tap- 
pings as shown. 

TAKE 20- continued from page 56 

without there being any significant influence on the 
running of the multivibrator. 

The current through the diodes has, of course, to 
be limited through R3 and R4. The values given, 
100 ohms, provide maximum light output but the 
current consumption of the circuit as shown is about 
20mA. This can be reduced significantly by increasing 
the values of the two limiting resistors but at the 
expense of light output. 

Construction 
The layout, shown in Fig. 2, shows two such 

flashers on the single layout. The designations in 
Fig. 1 refer to the left -hand pair of gates of the 
integrated circuit. The right -hand pair are connected 
to an identical circuit, even the timing capacitors are 
the same, but alternative values for C3 and C4 can 
be substituted. 

When using the tantalum capacitors make sure 
they are connected with the correct polarity. Alter- 
nately, use conventional electrolytics but they will 
take up considerably more space on the board and 
modify the layout accordingly. Likewise take very 
great care to wire the LEDs with the correct polarity, 
particularly if they are on the ends of flying leads! 
With the type specified the cathode (end connecting 
to the limiting resistor) is identified by a very small 
indent at the base of the encapsulation -which can 
be felt with the finger nail. 

For the more adventurous extend the circuit to 
give three pairs of flashing lights using a standard 
hex inverter. Notice that each of the gates used in 
this circuit is operating as a straightforward inverter 
with the pairs of inputs shorted together. 

All the components are readily available from PW 
advertisers but we regret we are unable to supply 
the name and address of the young lady who inspired 
the project! 

www.americanradiohistory.com

www.americanradiohistory.com


CAPACITIVE DISCHARGE 
ELECTRONIC IGNITION HIT 
Sparkrite Mk. 2 is a high performance, high quality. 
capacitive discharge, electronic ignition system. 
Because of the superb design of the Sparkrite 
circuit it completely eliminates problems of the 
contact breaker. There is no misfire because contact 
breaker bounce is eliminated electronically by a 
pulse if theession circuit which prevents the nit 

Contact breaker 
busnbsueliminated 

by educing the 
current to about 1/50th of the norm. It will perform 
equally well with new. old, or even badly pitted pointe 
and is not dependent upon the dwell time of the 
contact breakers for recharging the eyatem. 
Sparkrite incorporates a short circuit protected inverter which eliminates the problems of SCR lock 
on and therefore eliminates the possibility of blowing 
the transistors or the SCR. (Many capacitive discharge 
Ignitions are not completely foolproof in this respect.) 
Sparkrite can therefore Elva you: 
up to 20% better fuel consumption, instant all weather 
starting. cleaner plugs -they last up to 5 times longer 
without attention, fester acceleration, higher top 
speeds, longer toll and battery life, efficient fuel 
burning and lees air pollution, smoother running, 
continual peak performance. 
NOTE -FUEL CONSUMPTION: 
The fitting of a Sparkrite Mk. 2 should reduce fuel 
consumption although the amount of the reduction 
will cry. A fair estimate of the savings which could 
be expected. based on reports by our customers and 
upon 

r 
r own experience, are follows' 

any 4- cylinder vehicle. 10% improvement 
any 6- cylinder vehicle. 15% improvement 
any 8-cylinder vehicle, 20% improvement 

It i worth r g that while fuel saving is 
important there are many other advantages to be 
gained from fittingra Sparkrite ignition system. 

Jota,a beaek alF ß 
4Ppvsj 

sarsta9l.. b dtelR.at,rJt+lnit 

N4alCotvrt ("1itSaf;wve- 

THE KIT COMPRISES EVERYTHING NEEDED: Ready 
drilled pressed steel case coated in matt black epoxy 
resin, ready drilled base and heatsink, top quality 
5-year guaranteed transformer and components, 
cables, coil connectors, printed circuit board, nuts, 
bolts, silicon grease, full instructions to make the 
kit negative or positive earth, and 10 page installation 
instructions. 
WE SAY IT IS THE BEST SYSTEM AT ANY PRICE. 

OPTIONAL EXTRAS 
Electronic R.P.M. limitation 
This can be included 

n 
the unit to prevent over revving. 

an advantage to most companies, hire firma, high per- 
formance drivers. etc. 
Electronic/conventional Ignition switch. 
Gives instant changeover from "Sparkrite" ignition to eon - 
entional ignition for performance comparisons, static 

timing, etc., and will also switch the ignition off completely 
as a security device. Includes: switch, connectors, mounting 
bracket and instructions. Cables excluded. 

r"nxrsrexviae [,[nweeuuruxmcc ""[eu,".°es f 

PRICES: D.I.V. assembly kit 010.93 *: Ready built unit ít3. a6 
(both to fit all vehicles with coil/distributor ignition up to 
8- cylinders). 
Switch for instant changeover from ' Sparkrite" ignition 
to conventional ignition £2.79; R.P.M. limiting control 
£2.42. (fitted in case on ready built unit, dashboard mount- 
ing on kit). - 

Inoludìng VAT, post and packing. 
We can supply units for any petrol- engined vehicle (boat, 
motorcycle, etc.) with coil /contact breaker ignition. 
Details on request. 
CALL IN AND SEE US FOR A DEMONSTRATION. 

EIE3TAill1135 aES1311 F1S5I131F11ES- of WALSALL 

ALUMINIUM 
BOXES 

FLUORESCENT f. 
LIGHT KIT 

These project boxes are manufactured from 
18 -gauge aluminium and come complete 
with lids and screws. 
The prices shown include VAT at 8 %) but 
18p should be added to the total order value 
for postage and packing. 
Order Length Width Height Price 

No. (in) (in) (in) (inc. VAT) 
7 51 2f 1f 47p 
8 4 4 tf 48p 
9 4 2+ 1f d6p 

10 5; 4 1f fop 
11 4 2} 2 d6p 
12 3 2 1 38p 
13 6 4 2 58p 
14 7 5 2f 75p 
15 8 6 3 93p 
16 10 7 3 £1.14 

Boxes can be made to any size but the mini- 
mum order for special sizes is 500. General 
trade enquiries welcome. 

You can build this reverse polarity protected 12V, 8W, 
fluorescent light. You will receive all of the necessary parts: 
white enamelled ready drilled metalwork, ready drilled 
heatsink, printed circuit board, high quality components 
and transformer. end caps and cable, the fluorescent tube, 
nuts, bolts and washers, etc. and simple assembly instruc- 
tions and operating instructions. 
When complete the light has a wide variety of uses such as 
workshop and workbench illumination, garage lighting, 
emergency lighting, lighting for camping, caravaning or 
boating, as an inspection lamp and many more. 
If you can't spare Or to put the light together then we will 

su Cyst 
ready built (for a few extra pence). 

Assembly kit £3.19 (inc. VAT, post and packing). 
Ready built £3.78 (inc. VAT, post and packing). 
Diffuser 59p extra (inc. VAT, post and packing). 

1 

1 

1 

1 

IMO __ 
ORDER NOW 

To ELECTRONICS DESIGN ASSOCIATES DEPT. PAR 
82 Beth Street, Walsall WSt 3DE, Phone 33652 

From Rama ............. .................. .._...... 

Address 

Quantity 
see Supply 

SPARKRITE Mk. 2 DIY owes!, kits at tn. 
SPARKRITE Mk. 2 ready built negative earth N MUM 

SPARKRITE Mk. 2 ready built godtiw sate. at tot. 
ignition changaevenaitch. at Mal 
R.P.M. Ltmit systems in tha abom units at ma 
Fluorescent light assembly kit, al ra fs 

Fluorescent light WS unite d tln 
Diffusers for the above N Ile 

of number alum. boxes at 

of number mm bows et 

st number num. Maxim at 

encbea nagea &PO.'s for T......._. ... CMgw No. 
beard S.A.E. it brocha,. Orly rwuired} 

Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc- Rigid 
plastic units, in- 
terlock together 
in vertical and 
horizontal com- 
binations. Trans- 
parent plastic 
drawers have label 
slots: ID have 
space dividers. Build up any 
size cabinet for wall, bench or table top.. 
SINGLE UNITS (5 "x2k ".x2 }") £2.00 Dozen 
DOUBLE UNITS 13.50 Dozen. TREBLE (3D) E3.50 (or 8 
DOUBLE TREBLE £4.90 for 8. 
EXTRA LARGE SIZE (601) E4.50 for 8. 
Carriage 40p. Orders over LIO post free. 
QUANTITY DISCOUNTS! 5% in LI for orders over LIS 
71 % for orders over E30. Quotations for large quantities. 
PLEASE ADD8 °;, VAT TO TOTAL REMITTANCE. 

FL A ^e¡D c 
(Dept 
ODON Ñ.W24 

OOD BROADWAY, 
01. 4504844 SuPPLrES 

-N-T-E-R-L 0-C-K-1-N-G 
PLASTIC STORAGE DRAWERS /.iilll. L (( 1\ -^ 

11111 II I 1111111 

111'1111 

11II1I11 

Iillil , 
5 cueto 

ALL 

TTL & SEMICONDUCTORS AT LOWER PRICES! 
FAST DELIVERY PRICES INCLUDE VAT (AT 8 %) 
Type 1/24 25/99 100+ Type 1/24 25/99 1004- Type 1/24 25/99 100+ 
7400 0.14 0.13 0-12 7440 0.15 0.14 0.13 7486 0.30 0.26 0.25 
7401 0-15 0.14 0.13 7442 0.69 0.63 0.58 7489 3.56 3-24 2.96 
7402 0.15 0.14 0-13 7445 0.89 0-82 0-76 7490 0.48 0.44 0.41 
7403 0.15 0.14 9.13 7447 0.89 0-79 0.76 7491 0-86 0.77 0.69 
7404 0.18 0.16 0.15 7450 0.15 0.14 0-13 7492 0.51 0-46 0-42 
7405 0.18 0.16 0-15 7451 0.15 0.14 0.13 7493 0.48 0.44 0.41 
7408 0.16 0.16 0.14 7453 0-15 0.14 .0.13 7495 0.88 0.61 0.57 
7410 0.15 0.14 0.13 7454 0.15 0.14 0-13 7496 0.77 0.69 0.65 
7412 0.21 0.19 0.17 7460 0-15 0.14 0.13 74107 0.34 0.31 0.29 
7413 0.32 0.31 0.30 7472 0.28 0.25 0-23 74121 0.34 0-31 0.29 
7417 0-30 0.29 0.28 7473 0.33 0-31 0.28 74123 0.68 0-61 0.57. 
7420 0.15 0.14 0.13 7474 0-33 0.31 0.29 74141 0.79 0.72 0-67 
7427 0.27 0-25 0-22 7475 0-50 0.45 0-42 74145 0.89 0.81 0-76 
7430 0.15 014 0.13 7476 0.34 0.31 0.29 74157 017 0.79 0.72 
7432 0-27 0.25 0.22 7480 0.47 0.42 0.39 74175 0-99 0.90 0.84 
7437 0.29 0.26 0.24 7483 0.89 0.80 0-74' 
1N4148 4p, 1N4001 41p, 1N4002 5p, 1N4003/4 6p, ZTX107 fop, ZTX109CMp. 
All devices full spec. by famous manufacturers. TTL MAY BE MIXED FOR 
QUANTITY PRICES. S.A.E. for catalogue (includes TTL pin layout guide). 
10p P.'S P. on orders under £2, otherwise POST FREE by 1st. class mall. 

J. C. JONES (Dept. PW4) 
46 BURSTELLARS, ST. IVES, HUNTINGDON PE17 4XX 

(Mail Order only) 
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Wire Wound Resistors. Our selec- 
tion of mixed values. 30. for £1''50. 
100 for £4.00. 
Audio Amplifier. Module. Mullard 
LP1173, output power, nominal 10 watt, 
supply voltage +24 volt, with data, and 
circuit, £2.50. 
Ferguson Stereogram chassis 
Model 3357, all transistor, medium long, 
VHF /FM. 3 watts per channel S /M. with 
connection data, less tuning scale, £20. 
Post paid. 
Crystals HC6U: -"52.03333 MHz: 
52.02500:52.01667: 51.56667: 51.58330: 
37-76250: 37.75000: 12.895-8: 12-891.6: 
12.700.0: 9.456.25: 9.455.55: 9.533.33: 
9.531.94: 9.530.55: 9.090.62: 9.087.5 
50p each. 
Electrolytics. 32/32/32/µF, 325v. 2 "x 

1 } " 35p: 80µF 150vt 11." x 1'. "20p; 
20004F 30v, 2 -- "x1" 25p: 2000µF 35v 
3 "x1" 30p: 470µF 100v 3 "x1 +" 25p: 
2000/2000µF 25e 2" x 14 35p: 700µF 
200v 31," x l f" 30p: 16/16 AF 275v 1;" x 1" 
20p: 40/40/20µF 275v 3" x . 1" 20p: 
4500/900/900µF 30v 2 +" x l " 50p: 
2500µF 40vt 2f" x 1i ".40p: 4000µF 18v 
2" x 1" 20p: 470µF 25v 1-f" x i" 15p: 
4,000µF 25v 3" x.11" 40p. 
Matched pair of bookshelf speakers. 
Teak finish, size 12 "x8 "X5 ". 8X 5 8" 
ohms ceramic, 5 watts RMS. Complete 
with din leads. £11.00 pair. 
Thorn TV IF chassis, 950 series 
(less valves),. £1.75. 
UHF 625 transistor push button tuner 
(NSF Telefunken) as used on Decca 
MS2400. Brand new and boxed, £325. 
Light .Dependent Resistors (RCA 
sg3536) 30p each, 4 for £1.00. 
P -C Boards (not computer panels) 
1 off 6 transistor single wave band. 
1 off 4 transistor audio. l off 3 transistor 
£1.60, three boards. 
Repanco Transformers AF1, AF2, 
TT45, 46, 47, 49, 53, 55. 20p each. 
L /M, M /W, VHF Tuner 5 transistor 
in kit form, complete with full assembly 
instructions. 9vt supply, positive earth. 
0/put 100mw. Built -in A.M. aerial. 
88 -1C8 Mcs. £5.75. 
Stereo Decoder using MC1310. Fully 
assembled, can be used with our 
tuner kit. With data, £4.25. 
Mains Droppers, 10 mixed values, 
£1.00. 
Edgewise Level meters, 200µA, 
size f" overall. 50p. 
Chrome Plastic knobs, 3 types, 
4 off each with spring clip, £1.25. 
Aluminium Chassis, 7; "x5= x "X2 +" 
70p: 10 "X 73 "x 22" 85p. 11"X 7f "X 22." 
95p. 
BSR P128, similar to HT70 single play, 
with heavy die cast turntable, less 
cartridge, £11.00. 
Circuit. Diagram supplied with VHF 
tuner £3-25. 
Ferguson Stereogram Chassis. MW/ 
LW /VHF with tuning scale (5 +5 watts 
sine wave) 15 ohms £28.50. Post paid 
15 ASSORTED SWITCHES £2.00. 
50 -3 way to 7 way TAG. STRIPS, 
£1.25. ALMA REED - RELAY TYPE 
DRH. 3 VOLTS. 55p. - 
REPANCO & DENCO COILS. NEW/ 
BOXED OUR SELECTIO10-5 FOR 
£1.25 
Goods not despatched outside UK 
15p Handling charge on orders under £100.' ''lease add 10% for post and packing on all items except gram chassis. All items include. a Y 

SURPLECïRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 IJD, BEDS. 
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4-STATION INTERCOM 

i1.// .. 

£16.15 
Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
3 Subs), in robust plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Master. ideally suitable for Business, Sur. 
gery, Schools, Hospital, Office and Home. Operates 
on one AV battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 50n 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price £23-75 
per pair P. & P. 60p 

INTERCOM/BABY-ALARM = ----: \ OUR 
PRICE 
ONLY 
£6.50 

Same as 4- Station Intercom for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire and 
Battery. P. & P. 40p 

T ansisrw7E(fPHONf gMPUF/ER 

£6.45 
Why not boost 
business effi- 

ciency with this incredible Telephone Amplifier. 
Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Complete with Battery. 
P. & P. 30p. Full price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.S) 
169 KENSINGTON SIG$ STREET, LONDON, W.8. 

RESISTORS 
- 

E5WOR£2 
Why Pay More? 

100 quality carbon film resistors of mixed 
values - 5% tol. for less than half the retail 
price from Irish suppliers. 

NO CUSTOMS- OR DUTY ON ORDERS 
FROM CUSTOMERS IN THE 26 COUNTIES. 

fiat - - 
Please allow two weeks for delivery 

Electronic Supplies Co. 
38 MERRION SQUARE, DUBLIN 2. IRELAND. 
I enclose £2.00+ 1Op P & P (Cheques or Postal Order) 
made payable to Electronic Supplies Co. £2 resistor offer 

ADDRESS 

Everest Instruments ltd. 
34, Shakespeare St., Nottingham. Tel: (0602) 45466 

All prices quoted include P &P & VAT, min order £1. 
C.W.O. only. 12 x10 S.A.E. for full lists. Trade enquiries 
Invited. 
Transformers 240/110v £ p 
Volts Amps £ p autos 30 watts 2.62 
6.3 1.5 1.66 50 3.33 
6.3 3.0 1.90 100 4-76 
9.0 1.0 1.66 150 6.07 
12.0 1.5 1.00 200 7.85 
12.0 3.0 - 2.74 600 ,. 15.47 
6 -o -6 0.5 1.78 Bulk tape eraser 3.21 
9A -9 0.5 1-78 15 -8 -3 ohm 12 watt 
9 -0 -9 1.0 2.03 matching 1.55 

10 -0 -10 2.0 2.73 Transistor driver 
12 -0 -12 1.0 2.02 - 4 : 1+1 0.24 
12 -0 -12 2.0 2.65 
12 -0 -12 3.0 3.93 P.C. Board 
15 -0-15 1.0 262 Single sided 
13 -0 -18 2.0 3.93 s.r.b.e, sq it 0.50 
0- 10- 12 -14- Single sided fibre 

16 -15 4.0 4.17 glass sq ft 0.65 
0- 5- 20 -30- Double sided fibre 

40 -60 2.0 5-_95 glass sq ft 0.90 Battery charger cut in multiples of 6" transformers ie 6x6, 6x12, 12x12, 6512v 1.0 2.14 12x18 
2.0 2.96 Circuit etchant 250m1 0.50 
4.0 3.93 l lb ferric chloride 0.50 

Speakers SWR 50 swr & power 2;" EMI 8 ohm tweeter twin meter 12.20 
97492AT 0.54 Illuminated (12v) edge 

3" Goodmans 8 ohm meter 130)za 1 -05 
tweeter 51 C4D 1.43 5 x 7 led alpha numeric 

3" Audax 8 ohm tweeter matrix 14 dil 3.00 6.5TWBi8 1 -S5 66113 triple varicaps 0.30 
5" Audax 8 ohm bass Dual reed relays 35 ohm 

HIFI3E8 4.17 coil 2 reeds N.O. 0.40 
5" EMI 8 ohm bass , BC177 complimentary 

3472BW 5.36 to BC107 0.20 
5" EMI 9 ohm AC128 0.15 

14A/564B 1.19 10K 1in atereo pots 0.39 6f" EMI d /cone 8 ohm 100K log stereo pots + 
93850CC 4.64 D :P. switch 0.45 

7 x 4 EMI 15 ohm 250 ohm lin pots + S.P. 
99950AN 179 switch s" shaft 0.20 

8 x 5 EMI d /cone 4 or 110v solenoids 0.25 
8 ohm 10 watt 3.22 8280A BCD decade 

10 x 6 EMI 8 ohm counter I.05 
93870KG/H 2.26 Twin tuning 300 + 250pf 

10 x 6 EMI 8 ohm mid- with ganged 1GOK pot 
range 93870CH 5'36 for varicap tuning 0.40 

10 x 6 EMI 8 ohm 37 -70pf disc corn - 
20 watt 11.90 pression trimmers 0.08 

10 x 6 Elac 8 ohm d /cone 0.47mfd (g. 100v 
610RM59 3.57 polycarbonate 0.10 

8" Elac 8 ohm 1Omfd /g 100v 
8RM /306 3.57 polycarbonate 0.12 s 8" Celestion E ohm 0.01mfd (y 160v tubular 
d /cone PS8 9858 3.57 polyester 004 

12" EMI 25 watt 8 ohm 004mfd (ri. 600v 0.04 
14A /1200CP 13.69 0.0033mfd iäß. 1500v 0.04 

13 x 8 EMI 20 watt 8 ohm 250m1 plastic bottles 
92390GK/H 6.55 for etching solution 0.15 

13 x 8 EMI 25 watt 8 ohm 250v C280 capacitors 
92390GF/H 1012 0.01, 0.015, 0022, 

0.047 0.02 
1 0.03 

Miscellaneous 0.33 - 0.06 
SWR 10 swr single 1-0 0.12 

meter 8.20 2.2 0.20 
Electrolytics. Tubular with axial leads except where 
stated. 

Mfd Volts Pence 
47 4 7 

100 4 7 
330 4 7 

33 6.3 7 
68 63 7 

470 6.3 9 
1000 6 11 single end p/c fitting 

22 10 7 
25 10 7 
47 10 7 

100 10 7 
220 10 7 
330 10 9 

15 16 7 
33 16 7 
68 16 7 

220 16 9 single end p/c fitting 
330 16 12 

1000 16 20 
10 25 7 
22 25 7 
47 25 7 

too 25 7 
150 25 9 
200 25 11 
?70 25 15 

1250 25 - 24 single end can 
5000 25 65 single end can 

1000 +1000 30 32 single end can 
2500 30 40 single end can 

6.8 40 7 
15 40 7 

100 40 9 
1000 50 35 single end can 

1 63 7 
2-2 63 7 
4.7 63 7 

10 53 7 
15 53 7 
22 63 7 
32 63 9 

800 63 32 single end can 
2500 E3 85 single end can 
5700 63 145 single end can 
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SPECIAL 
PRODUCT 
REPORT 

DM 
digiti 
multi 

sinlair 

N 
OT very many years have passed since the appearance 

in this country of the first digital multimeter selling at 
under £100. Now a number are available at around 

£60 -quite a drop even if you don't take into account the 
intervening fall in the value of the pound. As in the case of 
pocket calculators, the main factor behind this fall in price 
lies in the adoption of LSI techniques for the heart of the 
circuitry. 

One of this new generation of digital multimeters is the 
DM2 by Sinclair Radionics -their second venture into the 
field. In common with most of the lower priced digital 
meters it uses an integrating converter, in this case one 
based on the dual -slope technique which offers a number of 
advantages over the simple system. A description of the 
basic principles of the dual -slope integration d.v.m. would 
probably be of interest to those not already familiar with 
them. 

To Vx 

/ / 

4V1 
ti 

IF K 0631 

Fixed 
time 

t2 

Fixed 
slope 

Variable 
time 

Fig. 1: The dual -slope integration technique. 

t3 \ 

To i 
-V ref 

Dual slope integration 
The unknown voltage Vx is applied to a voltage -to- current 

converter whose output charges a capacitor over a fixed 
time t1 /t2, see Fig. 1, controlled by a standard frequency 
oscillator. The voltage V1 attained by the capacitor at the 
end of this fixed time is proportional to the unknown voltage 
Vx. 

At time 12, the capacitor is disconnected from Vx and 
connected instead to a reference voltage of the opposite 
polarity, -Vref. It will then discharge at a rate set by -Vref 
until its voltage reaches zero again at time 13. The period 
t2113 is thus proportional to V1, which was in turn proportional 
to Vx, so by measuring that period we will have an indication 
of the unkown voltage. The measurement is simply per- 
formed by feeding the output of the standard frequency 
oscillator to a digital counter via a gate which is arranged to 
open at time 12 and close again at t3. By suitable scaling the 
counter will indicate directly the applied voltage. 

Because the same oscillator both controls the charge 
period and measures the discharge time, its actual frequency 
is not important -the only requirement is that it should 
not change during the measurement. For similar reasons, 
the value of the capacitor is not critical; it just needs to have 
good short -term stability. Thus temperature changes and 
long -term drifts have little effect on the instrument's 
accuracy. 

Operating speed 
Since integration by its very nature and definition takes 

time, integrating meters are not fast in operation. They are 
therefore unsuitable for applications where a rapidly fluc- 
tuating input is to be monitored, for instance where a control 
is to be set quickly to produce a certain voltage reading, or 
in data- logging systems where successive sampling of a 
number of input levels is required. To this cloud there is a 

silver lining, however, for this slow response will integrate 
out noise spikes which can upset faster reading instruments. 

The Sinclair DM2 is a n digit instrument. For the benefit 
of those readers unversed in d.v.m. terminology, this means 
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How to order 
the cassette unit 
for your Kempton 
or Ascot player. 

As a reader of Practical Wireless, you can get the 
cassette mechanism for you r car stereo player direct from 
Goldring. 

The units fór both the PW Kempton and Ascot are 
made by Lenco and based on the famous STAAR design, 
with wow and flutter reduced to 0.3% max. 

All you have to do is send the coupon to us, with a 

cheque or PO made out to Goldring Ltd. Be sure to state 
which unit you need. For the Kempton, it's Lenco FFR at 
£18.90; for the Ascot, it's Lenco CRV at £19.98. Prices 
include packing, carriage and VAT . 

The units are also available from selected distributors. 

Lenco FFR for the Kempton. Robust 
and precision engineered, it's 

widely used in industry and by 
Europe's largest car stereo 

manufacturer. 

Lenco CRV for the Ascot A 

record /replay unit made to 
hi -fi standards. Features of the 
Ascot Player include dynamic 
noise reduction, auto -stop and 
cassette ejection at end of play. 

aus 

1 To: Goldring Ltd, 10 Bayford Street Hackney, London E8 3SE "1 
' Please send me: Lenco FFR at £18.90 

Lenco CRV at £19.98 

I enclose PO, cheque for £ 
NAME 

ADDRESS 
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TELEVISION 

IN THE r iss! 

AUTOMATIC TRANSISTOR TESTER 
Most simple static transistor testers suffer from 
various disadvantages. If the collector current for 
a particular base current is measured to obtain a 
gain reading, for example, the fact that a transistor's 
gam varies appreciably according to its collector 
current is not taken into account. Also with this tech - 
nique the calibration will not hold as the battery ages. 
It is much more satisfactory to measure the base current 
required to produce a fixed collector current, in most 
designs using this principle however the base current 
has to be manually set by means of a potentiometer, a 
critical adjustment and one that has to be done for 
each transistor tested. In the design to be featured 
this month the base current automatically adjusts to 
provide YmA collector current. Both npn;_and pnp 
devices can be tested for gain,' shorts and open- circuit. 
Diodes can also be tested. including full constructional 
details. 

FOREIGN SET FAULTS 
Dewi James reports_ on faults encountered in some 
well known imported TV sets, both colour and mono- 
chrome, with notes on the circuitry used where this is 
unusual. 

MOSFET BAND 't PREAMP 
Because of their excellent cross -modulation porfor- 
mance field effect transistors are ideal for use in pre - 
amplifiers in locations where strong local signals are 
present. A dual -gate m.o.s.f.e.t. is used in this design, 
its low feedback capacitance making neutralisation 
unnecessary. Another advantage is the incorporation 
of gate protection diodes. Trimmers are used for 
tuning, so that the bandwidth can be narrowed for 
maximum gain or widened by stagger tuning for high 
definition or colour reception. 

LIQUID CRYSTAL DISPLAYS 
The use of liquid crystal display devices for digital read - 
outs is now quite common. Ian Sinclair describes the 
principle of this type of visual display and the present 
state of the art. 

PLUS ALL THE REGULAR FEATURES 

.w. r, 1'+R rf MOW UMW :'-*NW Mil 111! Ir. I,.n 111.11% M. 

TO 
(Name of Newsagent) 

Please reserveldeliver the MAY issue of 
TELEVISION and continue every month until 
further notice. 

NAME .... 

ADDRESS . ...... ......... ...: 
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SUPERSOUND 13 HI -FI MONO 1 HARVERSONIC MAINS OPERATED SOLID HARVERSONIC SUPER SOUND 
STATE STEREO FM TUNER 10 + 10 STEREO AMPLIFIER KIT AMPLIFIER 1 superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

sistors plus 2 power output 
transistors in push -pull. 

Full wave rectification. 
Output approx. 13 
watts r.m.s. into 8 
ohm. Frequency re- 
sponse 12Hz -30KHz f 
3dB. Fully integrated 

pre -amplifier stage with 
separate Volume. Bass boost 

and Treble cut controls. Suitable 
for 8 -15 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 46mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
plugs. Overall size 3" high x 6" wide x 71" deep. AC 
200 /250V. -PRICE £1250. P. & P. 50p. 

DE LUXE STEREO AMPLIFIER 
A.C. 
'200-240 

nan 

U s i n g 
heavy duty 
fully isola- 
ted maine 
transform - 
er with full 
wave recti- fication 
giving ade- 
q u a t r 

smoothing with negligible bum. 
Valve line up:- 2 x ECL86 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass 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 a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m /v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11 "w o 4 "d. Overall height including valves 5 ". Ready 
built & tested to a high standard. £10.75. P.OP. 50p. 

POWER SUPPLY UNIT 200/240v. A.C. input. Four 
switched fully smoothed D.C. outputs giving 6v. and 
7 }v. and 9v. and 12v. at 1 amp on load. 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size W' x or o 2 

Suitable for Transistor Radios, Tape Recorders, Ampli- 
fiers etc. etc. Ready PRICE £5.20 built and tested. P. & P. 35P 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price £1.30 yd. length. P. & P. 15p 
per yd. (min. I. yd.). S.A.E. for samples. 

HARVE.ASON'S SUPER MONO AMPLIFIER 
A super qualiW gram amplifier using a double wound tally 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 chins. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 7in. wide 
x 3in. deep x gill. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely 

w 

ired and 
tested with h oP g45pìty BARGAIN BPRICE £4.2Ú 
FEW ONLY) 
High grade n s transformer with grain orientated 
lamination. Prim r ary 200 /240 Secondary IS-I volts at 
0.6 amps and 4-6 volts at 0.3 amps. Size 2" h x 21" w x 
2" d overall. £135 plus 25p P. & P. 
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 1 amp. or 10 -6-10, 20- 0- -20, 30- 0 -30v, at 
2 amps full wave. Size lin. long s. 3 0n. wide x 3in. deep. 
Price 02.60 P. & P. 40p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9 -0 -9 at 500 anA. £1-25. P. & P. 25p. 
Pri. 200/240v. Sec. 12 -0 -12 at 1 amp. £1.40. P. & P. 26p. 
Pri. 200/240v. Sec. 10 -Il -10 at 2 amp. 52.00. P. & P. 35p. 

8 VOLT RELAY 
100 m/A single pole normally dosed. 2 for 80p+ 15p P.& P 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9 -18v. 
battery or from B.T. line 200/300v. Frequency 
response 15Hz-- 25KFIz. Gain 26dB. Solid encap- 
sulation size 11" x 11" x 0 ". Brand new complete 
with instructions. Price 1.20v. P. & P. 15p. 

HANDBOOK 01' TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
4 must for servicemen and home constructors. Including 
many 1000'e of British, U.S..',. European and Japanese 
transistors. ONLY 40p. Post 5p. 

8 Reference Encyclopedias for Electronic Engineers and 
Designers, covering between them transistor character 
fetics, diode and transistor equivalents. Many thousands 
of up to date European types listed. 
Diode Equivalents, 90p: Transistor Equivalents, £1.00; 
Transistor Characteristics, £13O; POST FREE All three 
together, £3.00 

NEW ISSUE 
Thyristor, Trine, Diac etc. encyclopedias £1.00, Post Free 

8 pole 3 way 2 bank low loss lax) y type switches It 
sections. Standard spindle. a sw-itobe 64p lop P. & P. 

Enjoy fabulous stereo radio at this 
fabulous low introductory price! 

Designed and styled to match our 10 + 10 amplifier but 
will suit any other standard stereo amplifier. The design 
incorporates the very latest circuitry techniques with high - 
gain. low noise IF stages. Automatic frequency control to 

lock -on" station and prevent drift. IC stereo decoder 
for maximum stereo separation. I.E.D. for stereo beacon 
indicator. Nominal output of tuner )OOmV. Approximate 
size il" wide x 8" deep by 22" high. Supplied ready 
built. Billy tested and fully guaranteed (not available in 
kit form). 
Price £23.00 Post and Packing 50P. 

STEREO -DECODER 
SIZE 2" s 3" x '," ready built. Pre. 
aligned and tested. Sens. 20 -560 nil' 
for 9 -16V neg. earth operation. Can 
be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted if required. Full details and 
instructions (inclusive of hints and 
tips) supplied. 55.40 plus 10p. P. & P. 
Stereo beacon light if required 40p 
extra. 

SPECIAL BARGAIN OFFER; 
Limited number of BSR C123 Auto Changer De Luxe 
with lightweight tubular arm and stereo cartridge. 
Brand new. ONLY 08.00 + P. & P. 60p. 

LATEST Hi Sensitivity Uni- directional slim -line conden- 
ser microphone as used by many professionals. Very low 
acoustic feedback. Available hi impedance or low im- 
pedance. State which required. £18.50 plus 25p P. & P 

LATEST ACOS OP91 /1SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 
£1.46, P. & P. 15p. 
CERAMIC STEREO CARTRIDGE. Universal Mounting 
brackets and turnover stylus. 70nIV per channel output. 
ONLY £1-75 -1- 15p P. and P. 
SONOTONE STAIN COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 02-27 P. & P. 10p. Also available fitted with twin 
Diamond T/G stylus for Stereo LP. 02.78, P. & P. 15p. 
LATEST RONETTE T/O STEREO / COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. £1.60 P. & P. 15p. 
LATEST T/O MONO COMPATIBLE CARTRIDGE for 
playing EP/LP/7 8 mono or stereo records on mono 
equipment. Only 51.47, P. & P. 16p. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size lin. wide x 31n. deep x Sin. high. Ready 
built and tested. PRICE £530, P. & P. 50p. 
ALSO AVAILABLE mounted on board with outpn 
transformer and speaker. PRICE £8 -70, P. & P. 60p. 

HI -F1 LOUDSPEAKER SYSTEM MK 11 

Beautifully made, simulated teak finish enclosure 
with atttactive slatted front. Size 16;" high x loll" 
wioe x 9" deep (approx.). Fitted with E M I 
Ceramic Magnet 13" x 8" bass unit, D.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm. 8 Ohm or 16 Ohm impedance (state which). 

OUR PRICE £9.50 each Carr. 90p 
Cabinet Available Separately 55.00, Carr. 90p 
Also available in 8 ohms with EMI 13" x 8" bars 
speaker with parasitic tweeter 58.00, Carr. 90p. 

LOUDSPEAKER BARGAINS 
in. 3 ohm £1.25, P. & P. 15p. 7 x 4in. 3 ohm 51.40, P. & P 

20p. 10 is bin. 3 or 15 ohm 02.10, P. & P 30p E M I 
lin. 3 ohm with high flux magnet £1.70, P. & P. 20p 

E.M.I. 131- :*. 8in. with high flux ceramic magnet with 
narasitie tweeter 3. 8 or 15 ohm £8.50, P. & P. 30p 
E.M.E. 13 e: 8in. 3, 8 or 15 ohm with Inbuilt tweets 
and crossover network £4.66, P. & P. 30p. 
E.M.1. tweeter. Approx. 35 ". Available it or S or 15 ohms 
£1-80 _,. 20p, P. & P. 
BRAND NEW. Bakers Loudspeakers at substantial dis 
counts. 12in. 15w. H/D Speakers. 3, 8 or 15 ohms. Stat 
which. Current production by well -kmown British maker 
Now with IIittux ceramic ferrobar magnet assembly 57.50 
('uitar models: 25w £7.50, 35w, 58.50, P.&P. 45p. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 111" x 14 *" " 16'," deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Response 4SHz- -20kHz. Can be mounted on ceilings, 
walls. doors. under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. Only 5060 each. 
P. & P. 34p. 
NOW ALSO AVAILABLE: 8 ", 10 watts, r.m.s. IO watt 
peak 4011z -20.00011z. Overall depth 1 Ideal for SIi -Fi 
or for use in cars. 54-32 + 25p P. and P. 

A really tirst-cláss,Hi-Fi Stereo Amplifier Kit. Uses -14 
transistors including Silicon Transistors in the fast 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 8 to 15 ohm. Compact 
design, all parts supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
component identification clearly marked, smart brushed 
anodised aluminium front panel with matching knobs, 
wire, solder, nuts, bolts --no extras to buy. Simple step 
by step instructions 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. Fre- 
quency response +3dB 12- 30,000 Hz Sensitivity: 
better than 80mV into .1MQ. Full power bandwidth: 
+3dB 12. 15,000 Hz. Bass boost approx. to +12dB. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1-0 amp. 
Overall Size 12 "w. x 8 "d. x 2I "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 

AMPLIFIER KIT 51296 P. it P. 30p 
(Magnetic input components 33o extra) 

POWER PACK KIT .. .. 5432 P. & P. 40p 
CABINET .. .. £432 P. & P. 40p 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested £28-05. Post Free. 

Note: The above amplifier Is suitable for feeding tun mono 
sour em into inputs (e.g. mike, radio, twin record decks, etc. 
and will then provide mixing and fading facilities for mad- 
ium powered Tü -Fi Discotheque use, etc. 

8 -VALVE AUDIO 
AMPLIFIER HAS4 MK II 
Designed for HiFi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
-bagels, size 7 } "w. x 4 "d. x 

44 "h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound maine 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate soluure control and now with improved 
wide range tone controls giving base and treble lift and 
cut. Negative feedback line. Output 40 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 03ß0. P. & P. 45p. 

HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely dBerent and 
advanced circuitry. Complete set of parts, etc £550 
P. & P. 45p. 

10/14 WATT HI -Fl 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84a in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section round output transformer to 
match 3 -15 f2 speaker and t2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line -up 2 EL84s, ECC83, 
EF86 and EZ80. rectifier. Simple - instruction booklet 
15p + SAE (Free with parts)' All parts sold separately. 
ONLY 510-25 P. & P. 60p. Also available ready built and 
tested £1400 P. & P. 70p. 

HI -FI STEREO HEADPHONES 
Adjustable headband with comfortable flexiloam ear- 
muffs. Wired and fitted with standard stereo ;in jack 
plug. Frequency response 30-- 15.000Hz. Matching 
impedance 8 -16 ohms. Easily converted for Mono. 
PRICE £3.50, P. & P. 25p. 

PRICES INCLUDE VAT 

Miny9.9.3O S0Mondayto HARVERSON SURPLUS CO. LTD. Friday. 9.30 -5 Saturday 
Closed Wednesday. 
All prices and specifications correct 
at time of press and subjeck to 
alteration without notice. 

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01 -540 3985 
A feu minutes from South Wimbledon Tube Manion. 

t SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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Fully guaranteed 
Individually packed 

VALVES 
A1065 £125 
ARS 55p 
ATP4 50p 
B32H £300 
CY31 50p 
DAF96 55p 
DF96 55p 
DK9B 70p 
DL92 40p 
DL96 60p 
DY86/87 

40p 
DY802 45p 
E88CC/01 

£1-20 
E180CC 70p 
E182CC 

£1.25 
EA50 40p 
FiABC80 40p 
EA F42 75p 
EB91 30P 
EBC33 £1.00 
EBC41 75p 
EBF80 400 
EBF83 50p 
EBF89 40p 
EC52 35p 
ECC81 40p 
ECC82 35p 
ECC83 35p 
ECC84 35p 
ECC85 400 
ECC86 900 
ECC88 50p 
ECC189 70p 
ECF80 40p 
ECF82 40p 
ECF801 75p 
ECH35 

£1-40 
ECH42 80p 
ECH81 35p 
ECH83 45p 
ECH84 45p 

ECL80 55p 
ECL8'2 85p 
ECL83 70p 
ECL86 50p 
EF36 65p 
EF37.4 

£120 
EF40 75p 
EF41 65p 
F,F80 30p 
EF83 £125 
EF85 85p 
EF86 35p 
EF89 30p 
EF92 501) 
EF95 40p 
EF183 35p 
EF184 35p 
EFL200 75p 
EL33 £2.50 
EL34 70p 
EL36 60p 
EL37 £1.80 
EL41 80p 
EL81 600 
EL82 55p 
EL84 
EL85 
EL86 

GZ34 70; PY80 40p 
0237 £1.00IPY81 40p 
KT66 £250 PY82 40p 
KT88 £8'00 PY83 40p 
MH4 75p PY88 45p 
ML6 65p py500 £1.00 
0A2 45p PY800 45p 082 45p 
PABC80 40p PY801 50p 
p(197 50p QQV03-10 
PC900 50p 
P0084 40p 

v06-£410. 
06-40A 

£140 

PC085 40p £$00 
1,CC88 60p R 19 BOp 

PCC89 50p SC1/400 
PC0189 60p £3.00 
PCF'80 40p 8C3/600 
PCF82 40p 
PCF84 60p SP61 

£5.00 
75p 

PC086 60p TT21. £5.00 
PCF200 75p 025 85P 
PCF201 75p U26 75p 
PCF801 55p 1127 65p 
PCF802 50P 11191 75p 
PCF805 901) 0801 75p 
PCF806 75p 0ABC80 
PCF808 90p 40p 30P PCH2O0 SOp UAF42 65P 60P POLSO 55p UBC41 60p 

EL90 45P 
PCL82 4011 UBF80 40p 

EL504 gpP PCL83 6511 02089 40p 
EM31 601) 

PCL84 45p UBLI 5100 PCL86 50p UBL21 70 
p 

FCL805 BOP 
EM84 40 UCC85 5p P PFL200 70p UCF80 745p EM87 £100 PL36 BOp 
EY51 45p PL81 50p 170842 75p 
RY81 45 PL82 45p U01181. 45p 
EY86 40p PL83 45P UCL82 45p 
F.Y88 50p PL84 45p UCL83 65p 
EZ40 70p PL504 80p 0F4I 70p EZ41 75p PL508 £1.00 UF80 35P 
EZ80 30p PL509 £135 
EZ81 30p PL802 £1.25 
0Y501 75p PY33 BOp 

AC 113 
AC 126 
AC 127 
AC 128 
AO 176 
ACY 18 
ACY 19 
ACY 20 
ACY 28 
ACT 39 
ACY 40 
AD 149 
AD 161 
AD 162 
ADZ 11 
ADZ 12 
AF 114 
AF 115 
AF 116 
AP 117 
AF 118 
AF 124 
AF 125 
AF 126 
AF 127 

TRANSISTORS, DIODES etc. 
AF 139 
AF 178 
AF 186 
AF7, 12 
AST 26 
ASY 27 
ASY 28 
BC 108 
BC 118 
BC 119 
BC 136 
Be 137 
BC 148A 
BC 77- 
BC 172.a 
BC 212A 
BCY 31 
BC/ 33 
BOY 72 
BO 115 
BF 167 
11F 185 
BFY 51 
BFY 52 
BEY 90 

BOY 27 
B81 38 
BOY 95A 
BYZ 16 
CRS 1 /10 
CRS 1/20 
CRS 1/30 
CRS 1/40 
CRS 3/10 
CRS 3/20 
CRS 3/30 
CRS 1/40 
CRS 25/025 
GET 115 
GET 116 
GEX 66 
NKT 222 
OA 5 
OA 47 
OA 70 
OA 71 
OA 73 
OA 79 
OA 91 
OA 200 

OA 202 
OAZ 200 
OC 22 
OC 25 
OC26 
OC 28 
OC 29 
OC 35 
OC 36 
OC 4" 
00 44 
0 45 
OC 70 
OC 73 
OC 78 
OC 781) 
OC 81 
OC 82 
OC 821) 
OC 821151 
OC 83 
OC 139 
OC 140 
OC 170 
OC 172 

OC 200 
OC 206 
OX 754 
ZR 11 
ZR 21 
ON 23A 
12 25 
1N 3:A 
12 38A 
1N 43 
1N 70 
ON 277 
12 4150 
12 4148 
2N 456A 
2N 708 
2N 918 
2N 1304 
IN 1305 
2N 1307 
IN 1309 
IN 2062 
22 2147 
IN 2411 
2,2 2989 

2N 3053 
2N 3054 
2N 3055 
2N 3391 
IN 3730 

251. 3819 
22 4038 
2N 4058 
2N 4061 
IN 4785 
2N 5295 
IN 128 
IN 154 
3N 159 
28 303 
404 
2082 
40250 
40251 
0664 

17085 45p 1115 40p 
ÚF89 50p 154 30p 
01.41 70p 1T4 30P 
UL84 40p 1X2A. 60p 
ÚY41 45p 1X28 75p 
ÚY85 40p 21).21 500 
VR105 /30 21125 £9 -00 

45p 3A4 60p 
VR150/30 3196 40p 

45p 384 40p 
X61M £1.40 3V4 85p 
X66 65p 58/254Sí 
28000 £4.00 

£2.70 5B255M 
28010 £2.70 £3.50 
Z900T £1.20 5R4GY 90p 
1A3 55p 5134G 50p 
124 25p 5V4G 55p 

-V.A.T. 
Please add 8% 
to all orders 

61306G 90p 6116 35p 
8B26 85p 6J4WA 
6BQ7A OOp £1.25 
6ßR7 £1.20 625 65p 
6BW6 £1.00 6350T 50p 

5Y3GT 55p 6AQ5 45p 6BW7 £1.00 626 30p 
5Z3 80p 6AQ5W 70p 604 40p 627 60p 
5Z4 80p BASS 80p 606 50p 627G 40p 
5Z4GT 55p 6AT6 45p 60E6 50p 6K6GT Sop 
6AB7 BOp 6AU6 40p 60116 £1.45 6147 55p 
6A07 60p BAVE 45p 6CL6 75p 6K7G 30p 
6AH6. 70p 6AX4GT 6136 55p 6K8GT 50P 
6AK5 40p 75p 6EAS 85p 61425 £1.00 
6AK8 40p 6AX5GT 607 4140 626 £1.90 
SALI 30p £1.00 6F8G 75p SLOG 40p 
6AL5W 55p 687 70p 6F23 90p 61.7G 40p 
6 AM6 80p 6BA6 35p 6032 75p 6SA7 50p 
6AN8 45p OBE6 40p 6033 £850 6SA7GT 40p 

6807)'1 40p 
65G7 50p 
60J7 55p 
66J7GT 35p 
65147 55p 
6SL7GT 50p 
6SN7GT 50P 
68Q7 55P 
6V6GT 50p 
6X4 40p 
8x50 40p 
6X5GT 50p 
6Y6G 90p 
OZ4 ß5p 
6 -30L2 90p 
7B7 80p 
7Y4 80p 
9138 40p 
11E2 £6.00 
12A6 55p 
12AT6 45p 
12AT7 40p 
12AU7 35p 
12AV6 50p 
12A17 85p 
12BA6 450 
12ßE6 50p 
12BH7 50p 
1208 55p 
12E1 £3.50 
12Kß £1.10 
12K7GT 50p 
12K8GT 70p 
12Q7GT 701) 
12OA7GT 

70p 
12807 554 
12037 554 
1204 40p 
1457 £100 
19AQ5 85p 
190 £8 00 
1906 

3 
£ &60 

19115 £1400 
2ÚP3 60p 

MINIMUM POSTAL ORDER £l. PERSONAL CALLERS WELCOME. 20P4 £1.10 
MANI, OTHERS IN STOCK include Cathode Rap Tuber and Special Valves. U.K. 

Postage Up to £2 12p, £2 -53 22p. Over £3 post free. C.O.D. 25p extra. 

A lot of these valves are imported and prices 
vary for each delivery, so we reserve the right 
to change prices for new stock when unavoidable. 

29/OFT. AERIALS each consisting of ten 3ft., sin. 
dia. tubular screw -in sections. 11ft. (6- section) whip 
aerial with adaptor to fit the 7in. rod, insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to erect, 
in canvas bag. £7.50 new. Carriage £1.50. 

UI( ALL valves 
guaranteed 

2,1.6(11. 70p 6064 60p 
30(115 £1.00 6065 £1.00 
30017 11.00 6067 70p 
30018 90p 6080 £2.30 
30F5 £1.00 6146 £2.25 
30FL1 £1.00 6146B £8.25 
30FL12 8020 1S-00 

£1.10 9001 £5.00 
30FL14 90p 9002 50p 
301.15 95p 9003 70p 
30L17 95p 9004 35p 
39P12 £1.00 9006 35p 
30P19 £100 
30PL1 95p 
30FL13 

£1.10 
30P14 
35LSGT 

£110 
75p 

D07-5 
£100 

35w4 570p 13013.2 
2 

35Z4GT 60p 8OS 
5005 BOp MW13 -35 

£1 

C, £8500 
£140 R339A 

75 £1.00 £ßd10 
7601 

50(113ß 

75p 3ßP1 

VC 

£4.50 
76 75p 8813 £9.00 
78 .00 
80 ß8L 

ß8J £89-00 
£ 

ß5A2 77752p; 

723a/b £8.00 
803 £6 
805 £1400 

.00 
Valves 
Special 

807 65p CV239 
813 £6.50 £45-00 
866A £1.20 M503 -2J42 
931A £6.00 £4800 
954 50p K301 £7.00 
955 50P KRN2A 
956 50p £6.00 
957 50p 0Y4 -250 
1305 20p £19.00 
1629 70p TY4 -500 
2051 £1.00 £30.00 
5933 08.00 725A £23.00 
6057 75p 23/192 
6060 70p £14000 

C.R. Tubes 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 
trade and export 743 0899. 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD. LONDON W12. 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electroiucs 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. I.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, Dept W.C.54 
P.O. Box 156, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 
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Loudspeakers at 
Manufacturers Prices 

£150 per pair 
- as supplied by us to the trade - less than half retail price. 

Cabinets in teak size 18" x 11" x 7" deep 15 watts 
RMS (30 watts music power) output into 8 ohms. 

GOODMANS /EMI 
611" bass plus 31h" 
tweeter. Frequency 
response 35 hz. to 
19,000 hz. Leads 
connectors supplied - 
accoustically damped 
speakers. 

HI FIDELITY 
QUALITY AT ONLY 
£15.50 per pair plus 
£1.00 post, packing and 
insurance. 

Please send cash, 
cheque or ACCESS order 

to Ben Ford (Hi Fi Cabinets) 
Limited, 58 Somers Road 
Industrial Estate, Rugby, 
Warwickshire. Telephone 
78213. 

For Access orders just 
quote Access number and 
address. Immediate despatch 
for all orders. 
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it has a four -digit display of which the first (most significant) 
digit can only be 0 or 1. A variation of this can occur where, 
as in the DM2, the leading (left hand) zero is suppressed to 
avoid displaying unnecessary information which might 
confuse the operator, In this case the first digit is either a 

blank or a 1. The result in either case is to extend the in- 

dication range of the instrument from 0 -999 to 0- 1999, a 

very useful extension requiring the minimum of additional 
circuitry. 

The readout in the DM2 uses four 8mm (0.3in.) 7- segment 
I.e.d. displays; the necessary decoder and driver circuits are 

included in the custom LSI chip. Two sets of push- buttons 
select the five functions -a.c. voltage and current, d.c. 

voltage and current, and resistance -and the four range 
multipliers from 1 to 1000. Automatic dual -polarity operation 
is incorporated, as is automatic over -range and overload 

indication. In each case the relative information appears in 

the I.e.d. display on otherwise unused segments of the 
most significant digit. 

Power supply 
For convenience and portability, the instrument is battery 

powered, upto60 hours of use being obtained with a single 
standard PP9 or equivalent. Sockets are provided at the rear 

of the instrument for an external power supply. This must 
provide a stable 9V with a current capability of 70mA average, 

150mA surge. One minor criticism is that these sockets are 

unlabelled as to function or input requirements *. An instru- 
ment which is so easily operated is likely to be quickly 
separated from its operating instruction leaflet, which clearly 

* Sinclair tell us that these sockets will be clearly identified 
in future production. 

This photograph shows the uncluttered interior layout. Intercon- 
nections on the push -button switch banks are made via a small 

subsidiary p.c.b. 

* Maker's specification 

D.C. VOLTAGE 
Range Resolution 

1V 1mV 
10V 1omV 

100V 100mV 
1000V 1 V a 

A:C..val f AG>: 
Range 

1V 
10V 

100V 
*1000V .' 

D.C. CURRENT 
Range Resol ion 

t100/LA 0.1/JA 
1mA 1/JA 

10mA 1OpA 
100mA 10AA 

1000mA . 1mA 

A.C. CURRENT . 
Range 

1mA 
10mA. 

100mA' 
1000mA 

Accuracy 
0-3% ± 1 digit 

05% 1 digit, 

Accuracy 
1r0 % ±2digi! 
2.0% ± 2 digit 

ccuracy 
2.0 %± 1 digit 

0.8% ± 1 digit 

2.0% f digit;, 

Accuracy ï p 

1.5 % ;± 2 digli 

2-0% ± 2 digit 

RESISTANCE 
Measur 

Range Current 
1ká2, 1mA 

10kí2 1001A. 
100kÛ 10µÀ 

1000kí2 1pA 
110MÛ 0 1 /cA 2.0 %± 1 digit 

* Maximum input on a.c, voltage is 500V. 
mñ 

t Additional ranges obtained by Special switching 
combinations. 

Accuracy 

1-0% ± 1 digit 

TEMPERATURE COEFFICIENT 
D.C. ranges 0.03% per °C 
A.C. ranges 0.05% per °C 
Resistance ranges 0.05% per °C 

OPERATING TEMPERATURE RANGE 
0 °C to -I- 50'C 

SIZE 
Height 56mm (22in) 
Width 225mm (8.8in) 
Depth 155mm (6.1in) 
exciudirlknobs, feet and handle 

WEIGHT 
1kg (2.2 Ms) excluding battery 

warns that no more than 10V must be applied. This omission 
would seem to be a potential source of damage. A separate 
a.c. mains power unit giving a suitable 9V supply is available 
from Sinclair. 

The basic measurement range of the instrument is 1V d.c., 
giving a resolution of imV with over -range to ±1-999V. A 
m.o.s.f.e.t. operational amplifier input stage achieves an 
input impedance of 100MÛ on this range; the voltage divider 
chain reduces this to 10MÛ on the other d.c. voltage ranges. 
A mean averaging a.c. to d.c. converter is used for the a.c. 
voltage and current ranges. Its frequency range is 20Hz- 
3kHz on voltage ranges up to 100V, 20Hz -1kHz on the 1000V 

and current ranges. 
The DM2 can safely withstand a considerable overload on 

the lower voltage and current ranges, while fuse protection 
is incorporated for the current and resistance ranges. 

continued on page 70 65 
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by Eric Dowdeswell G4AR 
JUST a few words this month on the log extracts 

that appear at the end of this feature. Probably 
the majority of listeners to the amateur bands 

get drawn into the exciting race of hearing, and 
getting confirmation, of as many different countries 
as possible, thereby qualifying for various certifi- 
cates and awards. The log extracts given here are 
designed to highlight the more unusual stations and 
prefixes that appear on the bands and thus enable 
vacancies to be filled in our `wanted' list, be they 
countries or prefixes. Modern DXpeditions fre- 
quently take unto themselves a special call sign to 
make their appearance doubly attractive. 

To those of you who are kind enough to send in 
logs for this column may I ask that you restrict 
your entries to stations that come within the above 
category? Six a month would be exceptional! 

John Porter (Baslow, Derbys) concentrated on 
20m CW and I wonder if John has noticed that his 
best DX tends to be in a north /south line as befits 
his east /west dipole. Could be missing something 
good off the ends! Tim Charles (Colchester) tells 
us about TTZCF due on from the Cocos Isles, for a 
rare one, with SSB on the usual bands plus CW on 
Top Band! Don't laugh, it's not impossible! Not long 
ago KV4FZ managed to work all continents (WAC) 
in eight hours on this band! Tim also mentions that 
the Gambia has dropped ZD3 in favour of C5. 

Paul Heath (Wolverhampton) bemoans the 
"pretty hopeless reception other than 80m" but with 
an R1155 I'd tend to suspect the receiver rather 
than conditions! Paul is in the process of doing some 
rewiring to it so let's hope for better things. Mike 
Green (Northwich) suggests that Max France might 
do better with Oscar if he used crossed dipoles 
instead of verticals. Agreed, but even better is some 
simple way of tracking the satellite, perhaps a 
handheld aerial, in order to increase the period of 
reception. Andrew Swiffin A8603 (Cheadle) has now 
got a crystal- controlled converter for the HF bands, 
feeding into a PW design as a tuneable IF. This is 
a very efficient way of ensuring success on these 
frequencies if the main receiver is not too hot. 

Paul Broadhurst (Near Clevedon) stuck to 80m 
and found A51TY in Bhutan and YBOAAG in 
Djarkarta for a couple of interesting prefixes. His 
150ft wire feeds a Trio 9R59DS and PR40 pre - 
selector. Steve Blake (Aylesbury) has moved to 
"join the men up on VHF "! Hey, that's not nice at 
all! A 6- element Yagi feeds a converter into his 
Codar CR70A at 28 to 30MHz. 

Graham Bleakley QSL /Publicity bod for the West 
of Scotland ARS GM4AGG reports demolition of 
the club's premises so write to him at 82 Ash Road, 
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Cumbernauld, Dumbartonshire for current details 
of venues and dub meetings. Alan Rae (Glasgow) 
has now got his Morse up to a decent speed and 
found some goodies that he had previously missed. 
Those who take the trouble to learn the code are 
rewarded with a completely new world of interest, 
virtually another language. Roger London A8673 
(London SE2) was one of several who copied the 
jungle outfit of HP1XJS /P /HP7 for an unusual catch, 
this time on 15m SSB. 

Peter Walton (Llanfair P. G., Gwynedd) at 12 years 
of age is our latest recruit, with an Eddystone 358 
and 85 ft of wire. Stephen Budd A8713 (Worthing) 
was worried at not being able to give me the 
frequencies of stations to better than 10kHz on his 
ÁR88. Not to worry Steve, since very few stations 
are crystal controlled nowadays. Listen for the 
sudden rise in the QRM, the DX will be underneath, 
in what was a quiet slot a few minutes previously! 
Again from Tim Charles, "phew, 45 minutes to copy 
out the log." This time I can't say that there are 
any ordinary ones in his list, ranging from 160 to 
2m, with the exception of 10 and 15m. He likes to 
listen through the GB3PI repeater on 2m but finds 
it jammed up whenever there is a lift in conditions. 

Graham Nicholls G4DLB (Banbury) has stuck to 
working stuff an 2m and 70cm on CW, SSB and FM 
and enjoyed the recent good conditions enabling him 
to get into SM on 2m and PAO on 70cm. M. C. P. 
Bennett (Slough) mentions the CG3 stations, 
normally VE3, in Listowel, Canada, celebrating some 
town event! Any more candidates for the "How 
stupid can you get" competition ?? 

Log extracts 
M. Green:- 80m HK3LT ZL1BCC 5U7AH 20m 

TU2DP VP8HZ JY9CR (POB 2788 Amman) 15m 
A4XFE HZ1AT VQ9BP 

J. Porter:- 80m A2CCY 8P6ES 20m CT2BP 
PJ3SF ZD8TM 5T5FP 15m ZD8TM 

A. Doherty:- 80m HC2YL VQ9M PZ1AE 20m 
VK9ZQ 8P6ES 15m EP2SN KV4AD 80m TA3HB 
VP9GD XW8FA YBOABV 5U7AH 

A. Swiffin:- 80m PJ3D0 VU2DGD 20m CT3AR 
EA9FB VE8RCS 

P. Broadhurst:- 80m A51TY CT2AE YBOAAG 
5B4BC 9G1DY 

S. Blake:- 2m F1DJR GI8EWM GM8FFX 
SM6DKU 

P. Barker:- 80m A4XVB 20m PZ5FB TA2SC 
TJ1AD VS5MC 20m (SSTV) DJ4SS EA4DT HA2KRB 
I8MGQ OHSRM YU2CDS 

A. Rae:- 160m PY1RO 80m AP2KS ZB2CF 
ZL4KF 

S. Budd:- 80m 7X0EEG 20m CR4BS FL8DA 
JY9CR VQ9BP 4W1GM 15m WB2POJ/VQ9 

G. Nicholls:-2m worked ON5NY OZ1OF SM7AED 
70cm worked G3KMS GW3UCB/P 

M. Bennett:- 80m A4XVC ET3ZU HK4WWB 
VSSMC 9M2BU 20m EL5G HR6SWA HV1CN HV3SJ 
TU2EP 15m A4XFU HZ1AT TJ1AD 

M. Sole:- HZ1TA M1I PY6AHM TR8DG XU1DX 
ZL3PE 3V8BU 40m ZL1AQ 

T. Charles:- 160m KV4FZ KZ5WA VE1WE 
ST2AY W2KH WA4GTB W6UD WB8APH 80m 
FL8DN HC2TR KZSWA KL7DRT KS4IZ TG8KT 
XE3LK YS2HM ZL1BEA 5N2ESH 5T5DY 8R1AG 
40m CO2NV XE6WHK ZD3P ZL1FM 20m C5AR 
(Gambia) KC4AZ VP8NP XT2AE 2m DC2BE 
GC4ASO SM6FBQ 

Stations SSB except those in bold which are CW. 
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SAXON Money saving high 

performance audio equipment 
DIRECT FROM OUR OWN FACTORIES 

GUARANTEED TESTED HIGH PERFORMANCE 

MODULES -now better value than ever 

SA35 £660 C ¡'reiege 

35W RMS 25-50V 
7 transistors, 7 diodes 

SA50 £8.50 C rra $e 
50W RMS 25-65V 
7 transistors, 7 diodes 

SAI00 £12.50 `freege 
I00W RMS 45 -70V 
10 transistors, 7 diodes 

* 25Hz -25kHz * 0.2% distortion * Noise -60d13 * 500mV into 20K * 4-16 ohms * Simple wiring * Short and open 
circuit proof * Continuously 
rated * Top -grade 
components 

120 watt module complete with built - 
in supply -extra heavy duty £2475 c6W 

Mk II STEREO DISCO MIXER £29.50 
Carr. 60p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mic over -ride plus 
separate full range bass and treble controls on both 
mic and deck inputs. Ample headphone power is 
available for P.F.L. May be used for mono and is 
mains operated. Fitted with sturdy screening case. 
Controls: Mic vol, base, treble. Left /Right fade, deck 
volume, bass, treble, h /phone select. vol, Mains. Size 
17 4-in x 3in x 4in deep. 

DISCO MODULE £12.50 carr. 
50p 

Thousands sold of this extremely popular mono version. A mit input may 
be fitted using the VA30 (see below). Low consumption from a 9V battery. 
Features thq same high standards of reproduction as the Stereo version. 
Controls: H /phone select, vol, Left deck vol, Right deck vol, bass, treble, 
master vol. Size 121in x 3in X tin deep. 

3- CHANNEL SOUND -LITE £24.75 

THE SAI00 MODULE 

POWER SUPPLIES 
UNSTABILISED -READY WIRED & FUSED 

PÚ45 1 SASO (4 ohm) í650 
PU70 or SAAo (B 

ohm) £9.50 

Carriage 
50p 

Carriage 
60p 

STABILISED 

PS45 Suits 2 SA35 or . £5.50 Carriage 
2 SA50 (4 ohm) free 

M T45 Transformer for £3.90 Carriage 

PS70 Suits 2 SA100 £6.50 Carriage 
free 

MT70 above 
Transformer or £5.50 Carriage 

N.B. PS70 is not suitable for the SA50 

o 
?SAXON 

---- ----.. 

t 

aw a 

Carr. 
50p 

411 ill 
ss.r )m 

sa.XahT 0, 
Only SAXON can supply such incredible value for money. This unit features 3kW 
power handling full -wave control, bass, middle, treble AND master controls. Twin 
loudspeaker jacks for "through" connections. It may be used free standing or will 
panel mount next to either of the above. Also features unique CUT -BACK circuitry 
for extra wide range response. Size 12ín X 3in X 2 #in deep. Professional standards 
at a price you can afford! 

SINGLE CHANNEL Recently reduced in price ADD 8% VAT 
VERSION 1710 handles Irrea5Fugi Wá% 

TO ALL ORDERS 
Carr. free operation. 

MULTI -PURPOSE MIXERS 
M4HL M6HL 

£25.00 bop £35.00 Carr. 
Featuring multiples of our VA30 module, the M4HL 
and M6HL fulfil the requirements of all clubs, groups, 
etc. where a high quality mixer is required. Each 
channel has one high and one low impedance input, 
plus volume, treble and bass controls. Input 
impedances may, if required, be easily changed. 
The M4HL has four channels, and one output, and 
the M6HL six channels (12 inputs), and a master 
control and two outputs. Either unit may be used 
free -standing or panel mounted. These mixers will 
feed all types of amplifier. Recommended for their 
versatility and high performance, and excellent 
value for money. 

VA30 CHANNEL £3.90 free 
This is the basic channel module in the above mixers 
and may also be used for extra imputs on either the 
mono or stereo mixers. Fitted with volume, bass 
and treble controls, requires just a jack and supply 
(9 -100V) 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

f3990 
Carr. 60p 

I00W of speech and 
music -Two 
separately controlled 
inputs. Wide range 
bass and treble. 
controls. Sturdy and 
attractive vynide 
case. Twin outputs. 
Ideal for groups, 
discos, etc. Fully 
tested and 
guaranteed. 
50W version identical 
in appearance. 

b 0 0 0 O O,.,.CZ 4 O O O O 

CSE50 
i33'00 Carr. 60p 

NEW!! 
SAXON MULTIMIX 100 £57 -00 £1760 

100W rms four inputs slider controls plus master 
slider. Wide range bass and treble controls. Fantastic 
value, ideal for complete disco's, groups, clubs etc. 

SAXON MULTIMIX 50- Exactly as above but 50W 
rms. £45.00 

CALLERS AND MAIL ORDER 

SAXON ENTERTAINMENTS LIMITED 
327 -333 WHITEHORSE ROAD CROYDON CRO 2HS 

(Please quote magazine when ordering) 
SHOP HOURS: 9 a.m. -5 p.m.- LUNCH 12.30 -1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m. 
24 -HOUR ANSWER SERVICE. TEL. 01 -684 6385. TECHNICAL ENQUIRIES: 01 -684 0098. 

SEND loo FOR OUR 26 PAGE 
MAN UAL-full circuits & details. 

TERMS OF BUSINESS: C.W.O. 
C.O.D. or ACCESS (just send in 
card number). Send Sap for C.O.D. 
Please send S.A.E. with all enquiries. 

VAT a 8% must be added to all 
orders including carr. charges. 
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With a kit 
as complete as this, 
all you need add 

is a little time. 

You may have found, from past experience, 
that your definition of ̀ complete' is not quite the 
same as other people's. And your so called complete 
kit comes minus a cabinet, or knobs, or a multitude 
-- '-' ,f! "" -- of other bits and pieces. 

That won't happen with aHeathkit. 
Take our very popular digital alarm 

clock kit. Every part you need will be there, right 
down to the solder. And you'll also receive a very 
easy to understand instruction manual that makes 
light work of assembly. 

In fact all you need are a few 
basic tools and a few enjoyable hours of your time. 

After which you may like to try your hand at 
our AR-1214 stereo receiver. Or even a TV. 

And how about an ultrasonic burglar 
alarm disguised as a book? 
Or, for a bookful of other ideas, just clip the 

coupon and we'll send you the Heathkit catalogue. 
Otherwise call in and see us at the London 

Heathkit Centre, 233 Tottenham Court Road. 
Or at our showroom in Bristol Road, Gloucester. 

You'll find it well worth your time. 
Heath (Gloucester) Limited, Dept. PW -55, 

Bristol Road, Gloucester, GL2 6EE. 
-aij Tel: Gloucester (0452) 29451. 

,To: Heath (Gloucester) Limited, 
Dept. PW- 55, Gloucester, GL2 6FF 
My free Heathkit catalogue, please. 

qNl t 
Name 
Address 

Postcode 
Remember easy terms are available 
with the Heathkit Monthly Budget Plan. 
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Schlumberger 

J 

"1 MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed 
people will be when they're hearing a programme on a I" 
modern radio you made yourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn -and pave the way to a new, 
better -paid career! No dreary ploughing through page after 
page of dull facts and figures. With this fascinating Technatron 
Course, you learn by building! 

You build a modern Transistor 
Radio . . a Burglar Alarm. You 
learn Radio and Electronics by doing 
actual projects you enjoy -making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast and easy to learn this way. 
Because learning becomes a hobby! 
And what a profitable hobby. 
Because opportunities in the field of 
Radio and Electronics are growing 
faster than they can find people to 
fill the iobs! 

No soldering -yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know how 
you need. Specially prepared step - 
by -step lessons show you how to: 
read circuits -assemble components 
-build things- experiment. You 
enjoy every minute of it! 

You get everything you need. 
Tools. Components. Even a versatile 
Multimeter that we teach you how 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know now, 
no matter what your background or 
education, we'll teach you. Step by 
step, in simple easy -to- understand 
language, you pick up the secrets of 
radio and electronics. 

You become a man who makes 
things, not just another of the 
millions, who don't understand. And 
you could pave the way to a great 
new career, to add to the thrill and 
pride you receive when you look at 
what you have achieved. Within 
weeks you could hold in your hand 
your own transistor radio. And after 
the course you can go on to acquire 
highpowered technical qualifications, 
because our famous courses go 
right up to City & Guilds levels. 

Send now for FREE 
76 page book -see how 
easy it is -read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, or 
a wonderful hobby you'll enjoy for 
years. Send the coupon now. There's 
no obligation. 

POST 

TODAY FOR 

FREE BOOK 

To: ALDERMASTON COLLEGE CPWO 5 

DEPT. CPWO 5 

READING RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me free details -plus your big, 76-page book that tells 
about all your courses. 

Name 

Address 

POST CODE 
u 

(BIET 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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ON THE 
AIR 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

" HE Newfoundland station CJON on 930kHz 
was my first Transatlantic DX contact ever, 
on November 9th. In January reception was 

fairly consistent and only on three of the nights that 
I stayed up to 0200 . was the station unreadable" writes 
Steve Whitt from NW London. Steve uses an HRO 
communications receiver with a 40ft outdoor aerial 
to pull in his medium wave. DX which includes CBM 
in Montreal on 940kHz with a news bulletin and 
WNEW in New York City on 1130kHz with a 
basketball commentary. Transatlantic reception in 
the UK starts about six hours after sunset and even 
during the summer months reception is possible for 
an hour before sunrise. 

Roy Patrick reports again from his new QTH at 
Mackworth in Derby with a fine log of reception 
from both North and South America, West Africa 
and the Middle East. His receiver is a Trio 9R59D 
and he logged Morocco on 818kHz CJCH in Halifax, 
Nova Scotia on 920kHz at 0215, CJON St. John's on 
930kHz at 0145, Radio el Mundo in Buenos Aires, 
Argentina on 1070kHz at 0240, Voice of America in 
Rhodes on 1259kHz with sign -on at 0300, Kuwait 
with Arabic music at 0250 on 1345kHz and Conakry 
in. Guinea on 1403kHz at 0020. Roy mentions hearing 
a broadcast in. Arabic on 1205kHz which is almost 
certain to be Radio Sanaa in the Yemen Arab 
Republic, a fine catch. . 

Harold Emblem of Mirfield in Yorkshire is still 
active on the medium waves with his Eddystone 730 
receiver and medium wave loop aerial. He has logged 
four Canadian stations, CBN St. John's in Newfound- 
land on 640kHz, CBH in Halifax, Nove Scotia on 
860kHz, CJON St. John's on 930kHz and CHNS in 
Halifax on 960kHz together with Radio Sahara in 
Spanish Sahara on 656kHz. Others include Radio. 
Andorra on 701kHz, Bagdad on 760kHz, Yerevan, 
Armenia on 863kHz, Rajkot, India on 1070kHz and 
Conakry, Guinea on 1403kHz. Harold reports hearing 
Tashkent, Uzbekistan well at 0300hrs on 908kHz 
over Thourah, Iraq on the same frequency. 

Fred Dinning of Dunlop, Ayrshire has sent an out- 
standing log of North American DX. Using his 
SP600 receiver, 6000ft(!) Beverage ` aerial and 
medium wave loop he logged 72 stations in Canada 
and the United States between 0300 and 0800 during 
the first week of January. The most notable logged 
are WMAQ in Chicago an 670kHz, WOR in New 
York City . on 710kHz, . WSB Atlanta, Georgia on 
750kHz, WJR in Detroit on 760kHz, WBBM Chicago 
on 780kHz; WGY Schenectady, NY on 810kHz, WBAP 
Fort Worth, in Texas on 820kHz, WCCO Minneapolis 
on 830kHz, WHAS Louisville, Kentucky on 840kHz, 
KOA Denver, Colorado on 850kHz, WWL New 
Orleans on 870kHz, WLS Chicago' 890kHz, WCFL 
Chicago 1000kHz, KDKA Pittsburg on 1020kHz, WHO 
Des Moines ön 1040kHz, CHUM Toronto on 1050kHz, 
KING Seattle on 1090kHz, KMOX St. Louis 1120kHz, 
KSL in Salt Lake City on 1160kHz and WOAI San 
Antonio, Texas on 1200kHz. Fred's log is an indi- 
cation of the improved conditions on the medium 
waveband now that we are approaching the minimum 
of the sunspot cycle, expected in 1976. Medium 
wave DXers 

. can confidently lopk_ forward to a return 
of the , outstanding DX of ten years ago when a 
few of the more common North Americans were, on 
occasion, heard in this country on transistor 
portables. 

SHORT WAVE BROADCASTS 
by Derek Be!! 

WE have been set a challenge this month by 
John Godwin from Rugeley. He Wants us 
to try for, as he puts it, "the elusive ZL3" 

this is a 712kW station in New Zealand. Mr. Godwin's 
method is to try Radio Australia on the 25m band 
to see if the path is open. Then he tunes 15kHz 
higher to 11780 and Iistens for a very weak signal. 
John reports that it usually has rapid flutter and 
that he has to have everything screwed up tight on 
his pre -war HRO receiver and dare not even breathe 
too deeply far fear of losing it! The best time is 
0845 to. 0930 and the address for a QSL is: New 
Zealand Broadcasting Corp., P.O. <.Box 2396, Welling- 
ton 1 N.Z., but please send two International Reply 
Coupons to pay for the return postage. 

"Nothing special here but the best I can get." So 
says Eric Chowanietz of Braunstone, Leicester. He .. 

then goes on to list the following: 
T.R.T. Voice of Turkey on 11880 at 2300 
Radio Cairo on 9700 at 2245 
Radio Finland on 9555 at 1620. 

All this on a Fidelity Comet transistor set. Reader 
Bob Stone from Plymouth writes to enquire if any, 
one knows of a "Radio Dominicana" on 5967. The 
only one I can trace is Radio TV Dominicana of 
Santo Domingo in the Dominican Republic. The 
trouble is that as far as I can see their only outlet 
is on the medium wave. Christopher Hasman is the 

proud new owner of a Bush VTR178 and he takes 
us into the realms of inner space by logging the last 
Russian space flight between 121 and 146 MHz. 
This was achieved using a BBG1 TV aerial. 
Christopher also informs us that the US- Soviet joint 
flight in July will be using the same frequencies. 
However, sadly, the TV aerial has gone back to its 
rightful owner and Christopher is appealing for help. 

An example of the "giveaway" comes from Frank 
Allen of Ilfracombe. On his QR666,' he logged and 
QSLed Radio Pyongyang on 6576 at 2000 and they 
replied by sending two ten -inch double sided LP 
records of an opera based on a hosiptal at war, 
along with a multitude of books and stamps. The 
QR666, by the way, is the replacement for the phased 
out Trio 9R59DS and costs a lot more than the old 
workhorse! A self -confessed crystal -set addict is 
Andrew Melntee of The Schoolhouse, Craichie, 
Forfar. This gallant Scot owns three of them and 
has pulled in, among others: 

Radio Messiah on 6050 at 1915. 
This is a new one on me, can anyone give some 

more gen. Arthur Bell is no relation, honestly, but 
by chance he picked up PW and got hooked on the 
SW page. Being, as he says, a greenhorn he admits 
to being all at sea with the frequency figures. These 
are always in megahertz, Arthur, and the times are 
always twenty -four hour clock and given in Green- 
wich time only. The hertz equals one cycle per 
second, thus a megahertz equals the old megacycle. 
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The metre band system used by some stations, covers 
a small segment of the spectrum. For example, the 
twenty metre amateur band runs from 14 to 14.350 
MHz or over 350kHz. Regarding a list of stations of 
the world, the "Radio and TV Handbook" published 
by BillBoard Publications should fill the void. Finally, 
T can say, Arthur, that to log Radio Australia on an 
Astrad 17 is pretty good going! 

A letter that came some time ago but unfor- 
tunately had to be held back was from G. E. W. 
Hewlett. This gentleman has been DXing since 
(would you believe) 1928! He built, a one -valve 
receiver and later added it to another rig in order 
to improve them both. This was done by plugging 
the first set, as an RF amplifier, into the detector 
valve socket of the second. As a result of this a 
QSL came from VK3LR, or, as it later became, 
Radio Australia. Since then Mr. Hewlett has become 
a confirmed radio fan "down under" and can quote, 
at the drop of a hat, all the times and frequencies 
of this far -away station. In fact, Mr. Hewlett some - 
times spends up to eight hours a day monitoring the 
VK's. 

My enquiries recently about FERA in the 
Seychelles seem to have borne fruit. I have beside 
me a logging by Roy Wooden of Staines who reports 
FERA on 11715 and says that it puts out English on 
Tuesdays and Wednesdays from 1745 to 1800. How- 
ever, Roy advises us to get in soon as the service 
to the Middle East will be phased out and more 
emphasis will be placed on the. Far Eastern, South 
African and Indian Ocean islands, with, perhaps, the 
loss to us here in Europe of this signal. 

Having written the above about "us here in 
Europe ", I was surprised to have in the mail an air 

letter from David Samuel in Johore Baru, Malasia. 
David comes to the aid of our recent enquirer who 
had a daughter in Thailand and sends the tip that 
perhaps she listens to the BBC World Service from 
the Malasia relay. Many thanks David for the wel- 
come gen. Another reply to an enquiry comes from 
John Dipré of Stoke Newington, London. He would 
like to help our reader who was suffering from 
"anaemia" of the 60m band so, if Glenn Tobin is 
interested, John will make all as clear as crystal 
for him. John reports thirteen different countries 
on the band using a VEF204. Among them Honduras, 
Costa Rica, Togo and the Sudan. Pass your secret on, 
John, and we will all share it! 

From the steel town of Sheffield comes David 
Williams to give us the low -down on the 2 °5, 5, 10 
and 15MHz fixed frequency time signals. He writes 
that the United States Bureau of Standards puts out 
signals on these frequencies from stations in Hawaii 
and Washington with IDs. on the hour. The voice 
ID from Hawaii is a woman (or xyl, as they say) 
and a man from Washington. Turning now to station 
news Radio Portugal recently announced that they 
are to stop QSLs until further notice, but that they 
hope to start a DX show soon, while Radio Baghdad 
has started to send out copper emblems with some 
of their QSLs. The one and only "Happy Station" on. 
Sunday from Radio Nederland, has announced an 
alternate frequency of 5965, the old ORTF' slot. 
RN has also been testing on 5955 from 0930 to 1050 
and would like reports. A new DX show starts soon 
on Liverpool's local "Radio City." This station 
moves into VHF in February and the DX show is on 
the late night show, alternate Sundays, in the "wee 
small hours." 

-continued from page 65 
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Fig. 2: A simplified block diagram of the DM2 multimeter. 
0 Volts 

Your reviewer has been using a DM2 for about three 
months for servicing and experimentation and has found it 
reliable and easy to use. The display is quite bright and is 
fitted with a violet filter to improve its contrast. Even so, if 
your workbench is near a window or has a good bench -lamp 
you will find that you need to tuck the meter away in a shady 
corner for easy reading. 

Complete screening of the instrument is provided by the 
case, based on robust aluminium extrusions. The dual 
purpose handle /bench stand is useful, as is the optional 
carrying case which allows the DM2 to be used slung 
around the neck. 

I n the absence of any suitable instruments for comparison, 
I cannot really comment upon the accuracy of readings 
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obtained except to say that a selection of 1% resistors 
checked out well and other results were always "as 
expected ". 

Sinclair offer their usual year's guarantee on the DM2. 
As they put it, "If it stops working, send it back and we 
repair or replace it free of charge." 

The Sinclair Multimeter DM2 is available from re- 
tailers or direct from Sinclair Radionics Ltd., London 
Road, St: Ives, Huntingdonshire PE17 4HJ. Recom- 
mended retail prices are as follows: - 

DM2 complete with battery and test leads £59 + VAT 
Carrying case £5 + VAT 
Mains converter £2.95 + VAT. 
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POWER UNIT Type A126 
Supplying 6, 7.5 or 9 
Volt DC at 200 mA. 
In moulded case form- 
ing a 2 pin 5A mains 
plug. 
2 metre output lead 
with 4 -way mutiplug 
giving 2.1 and 25 mm 
sockets and 3.5 mn, 
plugs. 
Price £210. Poet 10p. 

2" and 4" PANEL METERS 
2" 

SIZE: 60mm Wide 
x 45mm Hfgh 
40mm Deep. 
Movement I.E. 

Ohms 
0-50 micro A. 1250 
0 -100 micro A. 580 
0 -500 micro -A . 170 
0-1 mA 170 
0-5 mA 170 
0 -10 mA 6 
0(50 mA 0-5 
0-100 mA 0.5 
0 -500 mA 0.5 
0 -1 AMP 0.5 
0-2 AMP 0.5 
0 -15 Volt I5K 
0-50 Volt 50K 
0-300 Volt 300K 
"g" Meter 170 
VU Meter 5250 VU Meter 

4" 
SIZE: 110mm Wide 
x 811mm High x 
43mm Deep. 
Movement I.R. 

Ohms 
0-50 micro A. 1400 
0 -100 micro A. 730 
0-500 micro A. 200 
0 -1mÁ 200 
0 -5 mA 200 
0 -10 mA 6 
050mÁ 0.5 
0 -100 mA 0.5 
0 -500 mA 05 
0 -1 AMP 0.5 
0-2 AMP 0.5 
0 -25 Volt 15K 
0 -50 Volt 50K 
0 -300 Volt 30081 

200 
5210 

VU Meters are complete with detectors. 
Modern wide view. 
Price 2" £3.15 Post 10p. Price 4" £4.15 
Post 10p. Iamps 752 per set. 

+ watt CARBON FILM RESISTORS 
} watt at 70 °C E 12 range 10 0 -1M S1 5% 
tol above 470 K 10% tol at 95p per 100. 

CI000 MULTIMETER 
Special Offer 
Compact General Pur- 
pose Mini Multimeter. 
Input Resistance 1000 
ohms per volt 
Ranges: 
AC Volts 0 -15, 50, 250, 

1000 V 
DC Volts 0 -10, 50, 250, 

1000 V 
DC Current 0 -1 mA 

0 -100mA 
Resistance 0 -150K ohms 
Size 60 x 24 x 90 mm 
Complete with Batteries, Test Prods, 
Instructions. Special price £3.25 Post 20p. 

C1001 MULTIMETER 
Input Resistance 20,000 ohms per volt 
Overload protection 
150 IBA movement, clear scale 
Ranges -AC Volts 0 -10, 50, 250, 1000V 
DC Volts 0 -5, 25, 125, 500, 2200V 
DC Current 0 -50 mA 
Resistance 0 -130 Kohms, 0 -0 Mohms 
Decibels -20 to +22 dB. 
Carrying Case, Test Prods and Batteries 
included. 
Size: 11.5 x 8.3 x 2.7 cm. 
Price £9.85. Post 20p. 

TRANSFORMERS 
CASED TRANSFORMERS 
Roused in smart resin -coated steel cases, 
with 3 -core power cable and outlet socket, 
fused primary winding. Isolation types are 
fitted with 3 -pin outlet sockets, and are 
available with 110 volt or 240 volt output. 
(Please state). Auto types are fitted with 
2 pm flat style sockets up to 500 VA. 3 -pin 
sockets from 750 to 3000 VA. See Auto and 
Isolation sections for prices. 

SAFETY ISOLATING 
Prim. 120/240V. See. 120/240V. Centre Tap 
with Screen. 
VA Ref Price Price Price 
(watts) No, Cased Plugs Open Post 

£ 2 Pin £ £ 

0.38 
0.52 
0.52 
0.65 
0.80 
1.00 
1.20 
1.20 
O.A. 
O.A. 
O.A. 

1 Earth 
00 149 7-85 0-80 4-00 

100 150 832 0-80 480 
200 151 10.20 0.80 7.40 
250 152 11.88 0.80 8.88 
350 153 14.30 0-80 10.80 
500 154 1588 0.80 12.88 
750 155 2483 1.00 18.72 

1000 156 3219 1.00 25-50 
1500 157 88-18 1.00 8034 
2000 158 45-20 2.40 84.88 
3000 159 88.50 2.40 53.35 

12 & 24 Volts Prim. 200 -240V. 
Amps 
12V 14V 

Ref. 
No. 

Price. 
L 

0.3 0.15 241 1.84 
0.6 025 111 1.38 

1 0.5 213 1.58 
1 71 2.09 

4 2 18 2.58 
6 2 70 3.80 
8 4 108 4.20 

10 - 71 4.80 
12 6 116 5.01 
16 9 17 8-22 
20 10 115 8.47 
30 15 187 11.95 
40 20 232 13.26 
50 30 226 15.30 

30 Volts 
Prim. 200 -240V. 
Amps Rei. 

No, 
0.5 112 

1 79 
2 3 
3 20 
4 21 
b 01 
6 117 
8 88 

10 89 

Post 
£ 

0.22 
0.22 
0.22 
0.22 
0.38 
0.42 
0.52 
0.52 
0.52 
0.52 
0.69 
0.97 
1.00 
1.10 

See. 12, 15, 20, 24, 80V. 
Price Post 

£ £ 
1.72 0.22 
2-31- 0.38 
8.28 0.38 
4.10 0.42 
4.08 0.51 
6.80 0.52 
0.50 0.52 
8.50 0.67 
8.97 0.67 

50 Volts 60 Volts 
Prim. 200 -240V. Prim. 230 -240V, 
Sec. 19, 25, 33, 40. 50V. See. 24, 30, 40, 40, 50V. 
Amps Ref. Prier Post Amp, Ref. Prier Poet 

No. £ £ No. £ £ 
0.6 10'2 2.83 030 00 124 2.08 0.38 

1. 126 298 0.38 
2 103 8.00 038 2 127 4 -03 0-42 

104 4.57 042 5 125 6.84 0.52 
3 105 5.20 052 4 123 7.94 0-67 
4 too 6.89 052 ` 

140 0 10-15 0.82 0 107 11.17 0.67 x 121 1868 1-00 
e 110 14.19 0.97 00 122 18.15 1.00 

20 619 - 15.47. 097 22 189 16.00 140 

MINIATURE AND EQUIPMENT 
Prim. 240V with screen. 

Valle Milliampe Ref. 
Sec. 1 

3 -0 -3 
0-6 
0-6 
9 -0-9 
0 -9 
0-8 -9 
0 -8 -9 
15 -0-15 
0 -15 
20-0-20 
0 -20 
0 -15 -20 
0-20 
0 -20 
20 -12 -0 -12.20 
0 -15 -20 
0 -15 -27 
0 -15 -27 

Sec. 2 Sec, f Sec. 2 No. 
200 ^ -38 

0 -6 500 500 234 
0 -6 1000 1000 212 

100 13 
0-9 330 330 235 
0 -8 --9 500 509 207 
0 -8 -9 1000 1000 108 

40 240 
0--15 200 200 236 

30 241 
0 -20 150 150 237 
0-15- 20 500 500 105 
(6-20 300 300 214 

3500 NO SCREEN 1116 
700 (D /C) - 221 

0 -15 -20 1000 1000 206 
0 -15 -27 500 500 203 
0- 15 -27 1000 1000 204 

Price 
£ 

1.28 
1.30 
1.93 
1.23 
1.43 
1.75 
2.80 
1-23 
1.30 
1.28 
130 
2.47 
1.72 
3.00 
2.81 
3.22 
2.73 
3.52 

Post 
£ 

0.10 
0.10 
0.22 
0.10 
0.10 
0-22 
0.30 
0.10 
0.10 
0.10 
0.10 
038 
0.22 
0.40 
0.30 
038 
0.38 
0.38 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Four Amp Six Amp 

5O P.I.V. 25p 50 P.I.V.35p 100 P.I.V. 55p 50 P.I.V. 852 
100 P.I.V. 252 100 P.I.V. 40p 200 P.I.V. 59p 100 P.I.V. 70p 
200 P.I.V. 28p 200 P.I.V. 452 400 P.I.V. 1152 200 P.I.V. 80, 
600 P.I.V. 30p 400 P.I.V. 502 600 P.I.V. 76p 400 P.I.V. 90p 

ADD 10p P 6 P PER ORDER 

PLEASE 

ADD 8% 

FOR VAT 

AUTO TRANSFORMERS 
Price Price Pri e 

VA 16eí. Cased Plugs Open 
Watts No. £ 2 5 3 pin £ 
Tapped at 113, 220, 240 Volts 

20 113 3.00 0.15 
Tapped at 115. 200, 220, 240 Volt.+ 

150 4 
200 65 
300 66i 

500 67 
750 83 

1000 84 
1500 93 
2000 95 
3000 73 

8 
8.40 
7.27 
9.99 

12.58 
1570 
1888 
3040 
4358 

0.15 
0.15 
0.15 
e -15 
0.75 
0 -75 
0.75 
1.44 
1.90 

Poet 
£ 

1-55 0.30 

3.98 
4.50 
5.28 
8.29 
9.78 

12-40 
1858 
2205 
32.00 

0.39 
0.40 
0.52 
0.67 
0.85 
0.82 
1.50 
1.50 
1.90 

POWER UNIT Type CC 12 
Output switched 3, 4.5, 6, 7.5 
9 and 12 volts at 500 mA D.C, 
Operates from 240 V mains. 
suitable for Radios, Tape 
Recorders, Record Players etc 
Size 7.5 x 5.0 x 140cm. Price 
63.95. Post 25p. 

MINIATURE NEONS 
6mm dia., 12mm length leads length approx. 20mm. Recom- 
mended ballast resistor 150K ohms for 240 Volt operation 
Price: Packet of 10 for 55p. Postage 10p. 

A.S.P. LTD. 
DEPT PW5, SIMMONDS ROAD, WINCHEAP, 
CANTERBURY, KENT. Tel: (0227) 52436 

ELECTIiOflI' hIT 
.... educational kits of exceptional quality" 

(AUDIO mag. Dec. 1974) 

BUILD AND REBUILD ANY NUMBER OF TIMES: 
Radios, microphones, burglar alarms, inter- comms, ferrite 
detectors, solar cell, photoelectric cell, voice relay, electronic 
cats, birds, guns, organs, illuminometers, voltmeters, meters 
of all types, etc., etc., plus your own circuit designs. 
COMPLETELY SAFE -suitable for all, from beginners on. 
30 different projects £1045, 100 different projects £20-45, over 
150 £33.95. Add -on kits, spares, available too. 
Prices include Manuals, Battery, p & p, VAT, etc. Cheque /PO 
(or 7p for catalogues) to DEPT. PW: 

Satisfaction guaranteed. 
ELECTRONI -KIT LTD, 408 St.John's Street, 

London, EC1. [01 -278 4579) 

FELSTEAD ELECTRONICS (PW9I) 8áiá Chest ea säá 4EE 

STYLI AND CARTRIDGE REPLACEMENTS for 

Single Tip Styli 
ACOSGP35LP,GP37LP. 
GP59 LP, GP65/67 LP, 
GP71/3 ST/LP, . 
B9R TCS ST/LP. 
ST19 ST/LP. 
COLLABO "O" LP. 
TX88 LP. 
GARRARD GC2 LP. 
GC8 LP, GCE12 LP. 
GCS10 LP, EV26 ST/LP. 
PHILIPS 3010 LP, 
3016 LP, GP20415 ST/LP. 
3301/3060/63 ST/LP. 
RONETTE BF40. 
DC284 ST/LP &c. 
SONOTONE 

Double (Turnover) Styli 
ACOS GP73, 0P91, 
GP91SC, GP96, GP104. 
BSR ST3 /4, ST8/9/10. 
ST12/14/15, ST16/17/18. 
GARRARD Geist, GCS, 
GKS, KS40/41 series, Arc. 
(give number). 
PHILIPS 2306, GP310, &c. 
SONOTONE IT. ST, STA, 
9TA, 9TAHC, 2509, 3509. 
SAP.ST /LP +78 or ST /LP 
+ST /LP 40p. 
DIA.ST /LP+ SAP.78 85p. 
DOUBLE DIA.ST /LP+ 
ST /LP £125. 

0800H, 6850, £2.10 ea. 
0800E, £4.10. 
Also Shure, 9c. see List 

CARTRIDGES 
For ACOS 
GP91 SC @ £1.20. GP03 
@ £1.80. GP94 @ £2.20. 
MR X311, XSH, X5M 
@ £1.50. TCH, @ £1.80. 
SX5H and SX5M @ 
£1.80. TC8 /S (3 pins) 
£2.30. 
PHILIPS for 3306.3310, 
GP300. ac. @ 21.85. 
for 3224, 3228, GP200, 
@ £1.95. 
GARRARD KS40A 

19T/20T ST /LP. Magnetic Styli (Sonotone 3509) @ £1.95. 
COST:SAP.20p,DIA.40p. GOLDRING G800, Other types available. 
CHARGES -All STYLI up to 3 for 12p. CARTRIDGES 12p each. C.W.O. only 
PRICES INCLUDE VAT. SEND S.A.E. FOR FULL LIST OF ABOVE + 
ACCESSORIES, COMPONENTS, CASSETTES, TAPES, etc. There will be a 
delay in despatch of orders from May 1st to 18th 
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LOWE ELECTRONICS 
, ... 

441 0.4 

TRIOIle SPECIFICATION 170 -410 
¡ 

t 
I Frequency coverage 17- 410kHz, 525- 1250kHz, 1.25- 3.0MHz, 

3- 7.50MHz, 7.5- 18MHz, 18 -30MHz (Dual conversion) 
,. Bandspread 3.5-4MHz, 7-7.5MHz,14-14.6MHz,21-21.5MHz _ ,K 

0.51111 emvoQ 
- Modes AM, USB, 

conversion), 28-30MHz (Dual conversion) 

Selectivity 2 position wide /narrow 
- 

- - Antenna 50 -1000 
Sensitivity 1µV for 10dB SIN (SSB/CW) 

An all new receiver from the TRIO company providing general coverage reception 170kHz to AF Output More than 1.5W into 80. Internal speaker fitted 
30MHz with calibrated bandspread for the amateur bands. Dual -gate MOSFETS for RF and Power supply 100/117/220/240Vec50/60Hz, External 12V dc. 

mixer stages ensure high gain, good selectivity and first class A.G.C. characteristics. Internal 12V batteries, Automatic changeover to 
internal supply in the event of mains failure 

Dual position selectivity gives two bandwidths to cater for all band conditions. Dimensions (mm) 362 wide x 163 high x 322 deep 

Use the QR666 at home, In the car or boat or truly portable; all catered for by the exclusive 
Weight 7.309 (160 

3-way power supply. PRICE £130 (VAT exeq 
OptiQR6FM kNz marker QR6MK, FM broadcast tuner 

We stack a great many products apart from those advertised month by month -everything in fact for the radio amateur operator. If you need more information, 
our complete catalogues are available free to callers. If you require them sending by mail, postal charges being what they are today, please send us 20p In stamps 
because that's what It costs to send them to youl 

HEAD OFFICE 119 Cavendish Road, Matlock, Derbyshire. Tel. 2817 or 2430 9 a.m. to 9 p.m. 
BRANCH OFFICES Goring Road, Steyning, Sussex. Tel. Steyning 814466 

Soho House, 362 -4 Soho Road, Handsworth, Birmingham. Tel. 021 -554 0708 

AGENTS Alan GW3YSA. 35 Pen -Y -Waun, Efail !sat, Nr. Pontypridd. Tel. Newton Llantwit 3809 
John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071 
Sim GM3SAN. 19 Ellismuir Road, Baíilieston, Nr. Glasgow. Tel. 041 -771 0364 

OPENING HOURS: 9 -5.30 TUESDAY TO SATURDAY INCLUSIVE 

73 from BILL G3UBO /VE8DP, ALAN G3MME, JOHN G3PCY /5N2AAC, IAN G3ZYC 

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) 
BRITISH NATIONAL RADIO & ELECTRONICS 
SCHOOL Dept. WB54, P.O. Box 156, JERSEY 

NAME : 

Brochure, without obligation to: 

ADDRESS: 

BLOCK CAPS please 
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CJL PRICES INCLUDE PAP AND V.A.T. 

d AERIAL,telescopic, 15 -120cm 
AERIAL, telescopic ,h and v swivel , 15 -80cm 

BIB HI -FI ACCESSORIES 
CASSETTE TAPE RECORDER CARE KIT . 

CASSETTE SPLICING AND EDITING KIT 
CHI -FI STEREO TEST CASSETTE 
O }" TAPE EDITING KIT ... . 

OGROOV -KLEEN RECORD CLEANER . . 

°EARPHONE, stethoscope style , 8 ohm dynamic . 

HAND DRILL,(Leytool ) , compact precision drill, 
5/16 "chuck. Gear s totally enclosed.S/L bearings. 

INTEGRATED CIRCUITS 
AUDIO POWER AMPLIFIER(National) LM380 £1.00 
OA.M.RADIO RECEIVER(RCA) CA3123E £1.40 
OF.M.STEREO DECODER(Motdrola) MC1310P £2.80 
OTIMER(Signetics) NE555V £0.78 
OVOLTAGE REGULATOR (Fairchi Id) uA7805 £1.70 
OVOLTAGE REGULATOR (Signetics) NE550A £0.80 
D.I.L. SOCKETS (Pk of 3) 8 or 14 pin £0.50 
DKEYNECTOR. rapid connect to mains- single /multiple 
leads . BuiIt-in piano switches,neon& 13A fuse £3.20 

OLOCKFLEX RULE (Rabone Chesterman) , 3m /10ft 
precision pocket rule.Easy to read,13mm /4 "wide 
steel tape.8 lade length lockable -power return. 
A superb rule £0 93 
OM ICROPHONE , I ightweight dynamic , remote start 
stop, 200 ohms ,100- 10kHz, 6mV average Output . £1.80 
OMULTIMETER, attractive design, Vdc -10, 50, 250, 
1, 000. Vac -10, 50,250, 1, 000. Idc -100mA. R -150k . £4.95 
SIGNAL INJECTOR, audio through video signals, 
excellent for servicing amplifiers, radio & tv . . £3.92 
DSOLDERING IRON ,25 WATT (Antex), X25,240V, 
Very low leakage,1 /8 "long life bit (Interchangeable) £1.85 
03 /32 "bit£0.45 03/16 "bit£0.45 Element £0.95 
O STAND, ST3,High grade base, chrome plated 
spring, sponges and accomodation for spare bits . £0.95 

SPEAKER , miniature,75mm dia,8 ohms. . . £0.80 

£1.20 
£1.78 

£1.95 
£1.50 
£2 10 
£1.35 
£1.85 
£1.00 

£2.99 

CJL LTD. P.O. BOX 34,CANTERBURY, CT1 1YT 
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ALL OUR PRICES INCLUDE V.A.T. 

£550 Poet 
250. 

R.C. . DIS O DECK 
SINGLE RECORD PLAYER 

Fitted with auto stop complete with cartridge. Base - 
plate. Size 11ín x 8 5-la. Turntable. Size 7in. diameter. 
A/C mains. 200/250V motor has a separate winding 14 
volt to power a small amplifier. Three speeds. Plays all 
records. 

COMPLETE STEREO HI -FI 
Two fall size loudspeakers 181 x 10 X 31in. Player 
unit clips to loudspeaker, making it extremely compact. 
Overall size only 182 x 10 x 85in. 8 watts per channel, plays 

all records 88 
rpm, 46 rpm. 
Separate vol- 
ume & tone 
controls. 240e 
AC males. 

Attractive 
Teak finish 
Weight 1811a. 

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 for return home, 
garage, automatic anti- burgular lights, etc. Variable knob. 
Turn on or off at lull or intermediate settings. Makers 
last list price £4 .0. Brand new and fully guaranteed. 
Fully insulated. OUR PRICE 0820 Post 262 

amain Price 
£25 

85p carriage 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial 85p Printed Circuit, PCA1.. 85p 
LF. P50 /2CC 470 kc/s 409 J.B. Tuning Gang ..£1.20 
8rd I.F. P50 /800 40p Weyrad Booklet 10p 
Spare Cores Op I OPTI 659 
P50 /IAC 60p I Driver Trans. LFDT4..659 
Ferrite Rod 8 in din. 20p 8 x & io. 209 8 x fin. 10p 

VOLUME CONTROLS 
5 K. ohms to 2 Meg. LOG or 
LIA. L/S 20p. D.P. 85p. 
STEREO L/S 65p. D.P. 76p. 
Edge 6K.S.P. Transistor 25p 

80 Ohm Coax 5p. yd. 
BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. £2; 60 yd. 23. 

Ial62LcaI OIdeal 5ä llerr p yd. 

Bin or 10 x 6in ELAC 
HI -FI SPEAKER 
Dual cone plasticised roll 
surround. Large ceramic 
magnet. 50- 18.000 c /s. 
Bau resonance 55 c /s. 
S ohm 10 Poli 

62p 
10 inch 12 watt Twin Cone, 8 ohm 04;50 

E.M.I. 13+ x 8in. 
SPEAKER SALE! 

twin tweeters ÿB4.50 and crossover, watt. eY State 8 or 6 or 16 ohm. 
(Al illustrated) Post 269 

With Oared tweeter cone and ceramic 
magnet. 10 

res. 
watt. 

.B 2 a 95 Bas. 46-80 c/s. 
Flux 10,000 gauss. 
State S or 8 or 16 ohm. Post 269 

BOOKSHELF CABINET 
Size 18. x 10 x 7in. teak finish £6.60 áäs; 

E.M.I. 18 x 8in. BASS WOOFER. 20 WATTS 
RUBBER CONE SURROUND. 2550 Post 25p. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 25ín. sides 
d x 4in. 45p 8 x- Gin. 53p; 10 x lin. ß5p;12 x. Sis. 859; 
14 x Oln. 90p;18 X Bin. 90p ;12 x 8in. 500 ;16 x 10in. £1. 
ALUMINIUM BOXES 3 x 3 x Sin. Bop; 4 x 4 x 4in. 70; 
O x 4 x 41n. 80p; D x 4 x Ois. £1; 12 x 4 x 4in. £1.80. 
ALUMINIUM PANELS 18 s.w.g. 6 x din. 12p; 8 x En. 1911; 
14 x Sin. 20p; 10 x 7in. 24p; 12 x Sin. 259 ;18 x 8in. 849; 
18 x Oin.84p;14 x Sin. 40p;12 x 121n.47p;18 x 10in.60p 

SPECIAL OFFER 
100 ohm 20W Rheostat 25in. diam. Ceramic Former, screw 
terminals, lia. diam. spindle. 95p, post 259. 

RADIO COMPONEN 
Minimum post 20p. Illustrated Brochure, R 

ANOTHER RCS BARGAIN! 
ELAC 9 x Sin. HI -FI SPEAKER. TYPE 59RM. THIS 
FAMJUS AND WIDELY USED UNIT NOW AVAILABLE 
AT BARGAIN PRICE £2.95 10 WATT. 8 OHM. CERAMIC MAGNET. 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transtormer. 
Input 200 /240V a.c. Output voltages available 8 or 9 or 12 
or 16 or 18 or 20V d.c. at 100mA or lest. 
PLEASE STATE VOLTAGE REQUIRED. £2.20 Post 
Details S.A.E. Site 85 x 15 x loin. 205 

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

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with 
Battery 9 -12v. or H.T. line 200 -300V. d.c. operation. Size 
1d" x 11" u d ". Response 25 c /s. to 26 Kc/s, 26 dB gain. 
For use with valve or transistor equipment. E I.25 Post 
Full instructions supplied. Details S.A.E. 200 

TEAKWOOD LOUDSPEAKER GRILLS. Will easily 11t to 
batée board. Size 181 x 1013n -759. 105 in 71in -45p. 

E.M.I. WOOFER AND TWEETER KIT 
Woofer 101 x 81l0. Ceramic Magnet, 44oz. 18,000 lines, 
Tweeter 81in. square, 10,000 lines. Crossover condenser 
full instructions supplied. Impedance 8 ohms. 
Power 12 watts. £5.75 Post 45p. 

BRITISH FM /VHF TUNING HEART 
88 to 108 M/CS British made. 2 Transistors ready aligned 
requires 187 M /CS I.F. Complete with toning gang. 
Connections supplied but some technical experience 
essential Our L3.95 10.7 M/Cs IF rice P Strip £4.95 
DECODER = £4.75 

MAINS TRANSFORMERS 
ß pl post 

250-0-250 8mA. ß3V tamp £200 
250-0-260 80 mA. 835/ 8.5A 88V lA or 5V IA £260 
850-0-850 80 mA 63V 115A, G-8V lA or 5V 2A. . , 0800 
800Á400V 120mA, 418V 4A C.T.; ß8V 2A £4.26 
MINIATURE 200V 20mA, 62V lA £1 
MIDGET 220V 45mA, ß8V IA £1.10 
HEATER TRANS. 84V d amp 85p. 3 amp £1.20 
GENERAL PURPOSE LOW VOLTAGE. Trapped outputs 
at 2 amp, 8, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 80V £400 
1 amp, 6, 8, 10, 12, 10, 18, 20, 24, 80, 38, 40, 48, 80 £400 
B amp, 6, 8, 10, 12, 16, 18, 20, 24, 80, 88, 40, 48, BO £8.00 
8 amp. 6, 8, 10, 12, 18, 18, 20, 24, 80, 86, 40, 48, 80 £7.50 
6 amp. 6, 8, 10, 12, 10, 18,110, 24, 80, 88, 40. 48, 60 £875 
3, 5, 8, 10, 18V 5 amp. £1.50; 8 -0 -6V 500mA 90p 
9V 1 amp 95p 12V 300mA 75p 12V 500mA 85p 12V 750mA 
955. 10. 30, 40V 2 amp £2. 20V 3 amp £2. 40V. 3A £250. 
22.0.22V 4A £8. 16V i amp. 95p. 18V 2 amp £185. 
AUTO TRANSFORMERS, 115V to 230V or 280V to 115V 
150W £4; 600W 2750; 750W £15; 1000W 118. 
BATTERY CHARGERS. Ready built with lead, and clips 
11 amp £2;4 amp £4;5 amp. £460. 
FULL WAVE BRIDGE CHARGER RECTIFIERS; 
6 or 12V outputs. 15 amp 40p; 2 amp 55p; 4 amp 86p. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110.240V. Secondary 0 -240V. 8A. 720W. 
Insulated terminal. Varnish Impregnated. Fully enclosed 
in steel cue with fixing feet. OUR PRICE 12 Carr. £ Famous make. (Value £19) 95p 
Can be used as 800W auto transformer, 240 -110V. 
IDEAL FOE COLOUR T.V. OR GARDEN TOOLS. 

NEW ELECTROLYTIC CONDENSERS 
5/850V .. 149 100/25V .. 10p1 60 +50 /800V .. 50p 
4/850V .. Hp ß60/26V .. 14p 850 +50/825 .. 86p 
8 /850V .. ßßp 500/25V 20p 82 +82/860V .. 40p 
10/860V 25p 100+100/275V 66p 82+82/450V - . 60p 
82/460V 859 150+200/275V 70p 82 +32+82/860V Gyp 
32 /500V 50p 8+0/450V .. Sop 82 +82 +ß2/460V1 85p 
25/26V .. 109 8 +1ß/450V 26p 900/350V .. 95p 
50 /50V .. 109 16 +16/450V 40p 4700/63V .. 969 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 6, 8, 16, 25, 80, 50, 100, 200mF. 15V. 10p. 
600mF. 12V. 159; 25V. 205; 60V. 80y. 
1000mle. 12V. 20p; 25V. 86p; 50V. 47p; 100V. 709. 
2000 1F. 8V. 250: 25V. 429; 60V. 570. 
2600mF. 60V. e2p; 8000mF. 25V. 47p; 50V. 65p. 
6000mF. 6V. 259; 12V. 42p; 25V. 759; 85V. 85p; 50V. 95y. 
MICRO SWITCH. Single Pole Change Over. 20p. 
MICRO SWITCH. Sub Min 25p. 

CERAMIC 1pF to O OlmP, 49. Sneer Mica 2 to 6000pF, 4p. 
PAPER 850V -0.1 7p. 0.5 18p; lmF 15p; 2mF 150V 15p. 
500V -8001 to 805 4p; 0.110p; 0.25 13p; 847 25P. 
TWIN GANG. "0-0" 2089F +178pF, £1.20; 600pF standard 
76p; 865 +866 with 25 +26pF Slow motion drive 50p. 
TWIN GANG. 120pF 50p. 386pF 50p. 
SHORT WAVE. SINGLE. 10pF 80p; 26pF 56y; SopF 55p. 
NEON PANEL INDICATORS. 250V AC /DC Amber 25p. 
RESISTORS. 1W, OW, 1W, 20% 1p; 2W, Op. 10 11 to 10M. 
HIGH STABILITY. 1 w. 2% 10 ohms to 6 meg., 10p. 
Ditto 5% Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 6 watt, 10 watt, 15 watt 
10 ohms to 100E 10p each. 
TAPE OSCILLATOR COIL. Valve Type 85p. 

NEW MODEL "BAKER LOUDSPEAKER" 12ín. 50 watt 
GROUP 50/12 8 or 15 ohm high power full £ 12.95 range. Professional quality. 

BAKER MAJOR 12" ¿8.50 
o"?:,.,. r.,, 30- 14,500 c /s, 12in. double 

v Cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 

v 
14,000 gauss and a total flax 
of 145,000 Maxwells. Bass 

'- resonance 40 c/s Rated 20 
watts. NOTE : 3 or 8 or 
15 ohms most be stated. 

Module. kit, 80- 17,000 c/s 
with tweeter, crossover, baffle 
and instructions. L 1 

0.95 
Post Free 
Please state 8 or 8 or 15 ohms. 

BAKER "BIG-SOUND" SPEAKERS 
'Group 25' 'Group 35' ¡'Group 50' 

6 t £7.75 2 
inch inch 

W 86 a t £8.50 6ó £ 17.80 
8 or 8 or 16 ohm 8 or 8 or 15 ohm 8 or 15 ohm 
TEAK VENEERED HI -FI SPEAKER CABINETS 
For 12in. or loin. dia. speaker 20 x 18 X 9" £10.0 Post 76p 
For 18 x Oia. or Sin. speaker 16 x 10 x 7" £8.60 Post 45p 
For 8 x Sin. speaker 16 x 8 x 8" £4.95 Post 855 
For Bin. and tweeter 12 x 8 x 0' 54.00 Poet 25p 
LOUDSPEAKER CABINET WADDING 18in. wide, 20p It 

EMI 61In. HI-F1 WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Rubber cone surround. 
Frequency response 30- 12,000 IE4 c /s. Ideal P.A. Columns, 
Hi -Fi Enclosure Systems, eta. 
Suitable cabinet 12 x 8 x 8 £4.00. 
Suitable Tweeter 2200. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a goof 
radiation pattern to the higher frequencies 
and s smooth extension of total response 
from 1,000 c/s to 18,000 c/a. Elise 85 x 
81 x lin. deep. Rating 10 watt, 8 ohm 
Suitable " 90 Post lop Coser £160 

SPEAKER COVERING MATERIALS. Samples Large S.A.E 
Horn Tweeter. 2- 18kc /s, 10W 3 ohm or 15 ohm £1.96 
CROSSOVERS TWO -WAY 3000ops 8 or 8 or 15 ohm 8160 
LOUDSPEAKERS 8 OHMS. 7 x 41n. £126; 811n. £1.0. 
8 x 61n. £1.60 Sin. 51.75; 10 x Gin, £160; 101n. £2.00. 
SPECIAL OFFER: 80 ohm, 213,.; 21ín. 85 ohm. 
8in., 25 ohm. 25in. dia., Sin. dia, 6" x 4" f 1 EACH 
15 ohm, Okla. dia.; B x 4in.; 7 x din.; 8 x Sin. TYPE 
8 ohm, 2ita.; 21ío. Olin.; 51n. dia. (8 x 4in. 8 ohm 61.50) 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8 in. diameter 4 watt 6260. loin. diameter 6 watt 68.96; 
12 in. diameter. 8 watt £250. 
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p. 
Mike trans. mu metal 100:1 £1.25. 

MAJOR 100 WATT 
ALL PURPOSE 
GROUP OR DISCO 
AMPLIFIER 
All purpose transt.torieed. Ideal for 
Groupe. Disco and P.A. 4 inputs 
speech and music. 4 way mixing. Care Ostpat 8/15 ohm. a.c. Mains. 61.00 Separate treble and bass controls. 
MAJOR 50 WATT 4 INPUTS. 2-WAY MIXING IDEAL 
FOR DISCO OR PA. 239.95 

3 -WAY CROSSOVER 950 CPS and 3000 CPS f I.9ß with leads ready assembled 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £4.50 with separate controls into single output. 9 volt. 
TWO CHANNEL STEREO VERSION £5.95 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 4'3.95 Push -Pull Ready built, with volume. treble 
and bass controls 18v. MAINS POWER PACK O. 

COAXIAL PLUG 10p. PANEL SOCKETS 10y. LINE 18p 
COAXIAL OUTLET BOXES, surface, 35p. 
BALANCED TWIN FEEDER 800 ohms 7p yard. JACK 
SOCKET Std, open -chomt 15p, closed -circuit 23p. 
Chrome Lead Socket 459. Phono Plugs 8p. Phono Socket Op. 
JACK PLUGS Std. Chrome 20p; 8.5mm Chrome 12p. DIB 
SOCKETS Chassie 8 -pin 10p; 5 -pin 109. DIN SOCKETS Lead 
8 -pin 18p; 6 -pin 26p. DIN PLUGS 8 -pin 18p; 6 -pin 25y. 
VALVE HOLDERS. 6p; CERAMIC lop; CANS bp. 

REVERSIBLE 4 POLE MOTOR £2.25 
1,400 r.p.m. Reversible 42 Watt, Post 269 
spindle 11" x c /52 ", size 85" x 8 ". As 
illustrated. With Cooling Fan 2409 A.C. 

E.M.I. GRAM MOTOR £I.00 120v. or 240v. A.C. 2,400 rpm. 2 -pole 
70mA. Size 21 x 21 x 21 in. Post 25y.. 

T SPECIALISTS 337 WHITEHORSE ROAD, CROYDON 
Open 9 -6 Wed. 9 -1 Sat. 9 -5 (Closed for lunch 1.15 -2.30) edio Books & Components Lists IOp. Buses 50, 68, 159. Rail Selhurst. Tel. 06684 1665 
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G9 electronics 
Dept. 1 

56, Fortis Green Road, London, N10 3HN. 

telephone: 01 -883 3705 

RESISTORS 

The standard ranges of Resistors stocked 
are either 012 or E24 and the values 

e all in multiples of ten times the 

decade shown below. The 012 items 

are only those in bold type. The 

E24 items are both those in bold and 

light typo. 

10 18 33 56 

II 20 36 62 

12 22 39 68 
13 24 43 75 

15 27 47 82 

16 30 51 91 

CARBON FILM 1% watt+ 5% tel . 2p ea. 
012 Series 1012 to 330K,2 

CARBON FILM I watt 5% toi. 
024 Series 102 to 10MOS 

1)p eo. 

'CERMET' THICK FILM ) watt 2% to Bp ea. 

012 series 56S/ to 150KS7. 

METAL OXIDE FILM j watt 2% toi. 
012 series 1012to IMS2 

CARBON COMPOSITION ) watt 4)p ea. 

2.2 ; 2.7 ; 3.3 ; 3.9 ; 4.7 + 0.5 toi 

5.6 ; 6.8 ;8.2 +10% toi. 

CARBON COMPOSITION I watt 5 1pe6 . 

2.2 ;. 2.7 , 3.3 ; 3.9 ,4.7; +0.5 toi. 
5.6 ; 6.8 ; 8.2 *10 %toi.. 

CARBON FILM 1 watt + 5% tel. 
012 series 1041 to SOMOS 

.. .... .::...... .; -4 

3ip eo 

CARBON FILM 2 weft + 5 %tol . tip ea. 
012 series 10S2to 10MS8 

VOS 
WIRE WOUND 24 wart " 5% rol 0.22 to 0.476 15 )p 

012 series + 10 %" 1 to 27052 I3p 

WIRE WOUND 5 WATT 13p ea 

} 25 250 1.5K 
1 30 270 1.8K ' 

1.8 39 300 2K 

2.2 50 330 .2.20 
2.7 60 350 2.5K 
3.3 68 400 2.7K 

3.9 75 470 3K 

4.7 82 500 3.3K 
5 100 560 3.5K 

5.6 125 600 3.9K 

6.8 133 680 4.7K 

8.2 150 750 5K 

10 180 820 5.6K 

15 200 1K 6.8K 

21 220 I.2K 8.2K 

WIRE WOUND 10 watt I4p ea. 

All the values shown in bold in the 5 watt range 

WIRE WOUND 10 watt + 5 %tol . 20p eo. 

10K ; 15K , 20K ; 25K 

WIRE WOUND 15 watt 131p ea. 

Ail the values from 102 upward shown in 

bold in the 5 wort rang+. 

VAT 

POTENTIOMETERS 

5K 250K Log or Lin Less Switch (and 1K Lin) 

10K 500K Loa or Lin with Switch 
25K I Meg Dual Less Switch 
50K 2 Meg I Meg Log onl y 

100K IOK Lag + 10K Antilog Loso Switch 

14p 

26p 

46p 
57p 

NDR °s 

thermistors 

10K 

25K 
50K 

IOOK 

Single 33p 

DUAL 55p 

Presets Vert real or Horizontal 

.1 Watt 51p .25 Watt 7p 

100 IK 10K 100K 1Meo 

250 2.5 25K 250K 2.5 Meg 
500 5K 50K 500K SMeg 

Cermets 

40p 

100 2.5K 25K 250K 

500 5K 50K 500K 

IK 10K 100K IMeg 

CZ1 
CZ4 
CZ13A 
CZ19 
E298CDA258 
E298EDA258 
E298EDA260 
E298EDA262 
E298EDA265 
E298EDP268 
E298ZZ05 
E298ZZ06 
E299DDP336 
E299D0P338 
E299DDP342 
E299DDP348 
GL16 
GL23 
053 
R54 

VA1005 
VA1026 
VA1033 
VA1034 
VA 1039 
VA1040 
VA1053 
VA 10555 

VA 10565 

VA1066S 

VA1057S 

VA1067S 
VA1077 
VA1098 
VA1104 
VA1107 

17p 

18p 
18p 
18p 

13p 

13p 
13p 

13p 
13p 

13p 
13p 

13p 
lap 

14p 

14p 
lap 

£1.21 
E1.21 
El .49 
01.61 

16p 
16p 

1Ip 
lOp 
16p 
16p 
16p 
Ióp 
16p 

17p 

19p 

19p I 9 
21p 
31p 
29p 

CAPACITORS 

I. 
Silvered Mica 

. 
350V. 

Tol._+ 0.5pf I 1p each 

2.2 pf 18pí 30pf 

3.3 pf 20pí 33pí 

5 pf 22pí 39Pf 

10 pf 25pí 47pf 

Tol.: 1% IIp each 

50pí 150pí 

56pí 82pf 780pí 

68pí 100pí 200pf 

75pí 7200 220pí 

12p each 

250pf 330pf 560pf 

270pf 390pf 680pf 

300pf 470pf 820pf 
;JOpf 

17p each 

1000 pf 1500pf 220pí 
1800pí 

26p each 

2700pí 3600pí 5000pí 
47000 

33p each 

6800pí 8200pí I0000pf 

CAPACITORS 
Ceramic Plate ilit..-- 
Mullord C333 Series 63 Volts Wkg. 

oli at.5jp.each 
. O.25pf 1.8 pf ' s 2% 12 pf +2% 68 pf 
- 2.2pf 15pf 82pf 

3.3 pf 18 pf 100 pf 
3.9pf 22pf 120pf 
4.7pf 27pf 150pf 
5.6pf 33pf 180pf 
6.8 pf 39 pf 220 pf 
8.2 pf 47 pf 270 pf 
10 pf 56 pf 330 pf 

MULLARD C295 Series 63 volts 

Tolerance + 1% Polystyrene 

6,800pf (6.8ni) C295,08/06103 11p 

8,200pf (8.24) C295 AH/D8K2. 1 l 
13,000pf (13nf) C295 AH/D13K 15p 

18,000pf (18n1) C295 AH/D78K 15p 

2011F (.020F) C295 AH/D20K 15p 

30nF (.03uF) C295 AH/D30K 18p 

39nF (.0390f) C295 AH/039K 18p 

51nF (.051uF) C295 AH/051K 25p 

Mixed Dielectric 600 Volts Wkg. 

0.01 oF Op ; 0.1 uF 9 p 

0.022 uF bp ; 0.22 uf 171,p 

0.033 uF Op ; 0.47 uf 261p 

0.047 uF 8p ; I uF 36)p 
0.068 uF 9p ; 

Mixed Dielectric 1000 Volts Wkg. 

1000 pf 
2200 pf 
3300 pf 
4700 pf 

0.01 uF 

61.; 0.022uF 11p 

6;p; 0.047 uf 13p 

7p ; 0.1 of 13p 

719 ; 0.22 uF 24}p ' 

lOp ; 0.47 33p 

Mollard 630 series 40 volts + 10 %toi. 
* 629 series 100 volts 

of i at Dip each 

390 pf 1000 pf 3300 pf 
470 pf 1200 pf 3900 pf 
560 pf 1500 pf 4700 pf 
680 pf 1800 pf 10 of 
820 pf 2200 pf 22 of 

2700 pf 

Polystyrene 160 volts Wkg. 
Tolerance +lpf up to 33pí; t 5% 47pf up. 

10 pf to 10,000 pf 10.01 uF) in multiples of: 
10 ; 15 ; 22 ; 33 ; 47 ; 68. 

Solid Tantalum Beads .. 

ail at 161p `v 

0.1 uf 35v 10 uF 6.3v 
0.22 uf 35v 10 uf 16v 
0,47uF 35v 10 uf 25v 
1 .0 uf 35v 22 uF 16v 
2.2 uf 35v ; 47 uf 6.3v 
4.7 uF 35v , 100 uf 3v 

Wima MKS 0.22uF +5% 100v Ilp 

Feed -through Ceramics 

1000 pf 350v 6p 

Erie Monolithic Ceramic 30 Volts Wkg. 

27 nf 11p; 47 of 13p; 100 nf 17p 

._... 

Low Voltage Disc Ceramics 

all at 5)p each 

0.01 of 18v , 0.1 uF 30+ 

0.022 uF 18v 0.22 uF 6+ 

0.047 uF 18v ; 0.47 uF 3v 

Mullan C280Series. 250Volts Wkg. 
Metalld Polyester Film 

0.01 uF 3jp , 0.22 uF Sip 
0,015 uF 31p , 0.33 uF 714 

0.022 uf 3jp 0.47uF 9p 

0.033 uF 3jp , 0.68 uF 12p 

0.047uF 3jp 1.0 uF 141p 

0.068 uF 4 p 1.5 uf 22p 

0.1 uf 4jp 2.2 uF 26}p 
0.15 uF 41p 

5Ic Ceramics 750 Volt Wkg. 
all at 51p each 

470 pf; 1000 pf; 5000 pf; 0.01 uF 

Mylar Film 100 Volts Wkg. 

1000 pf 21p , 0.05 uf 3)p 
2000 pf 21.P , 0.068uF 5p 

5000 pf 21,p ; 0.1 uF 5p 

0.01 uF 3}p ; 0.2 uF 6ip 
0.02 uF 3}p ; 0.47 uF 7p 

0.04 uF 310 ; 

Mollard C281 series 400 Volts Wkg. 
Metallized Polycarbonate Film +10% 

0.01 uF 5p 0.1 uF Op 

0.015 uf 5p 0.15 uF 9p 

0.022uf 56 0.22uF lIp 
0.033 uf 6p , 0.33 uf 151p 

0.047 uF 61p 0.47 uF 161-p. 

0.068 uF 6)p ; 

Tubular HI -K Ceramics 750 Volts Wkg. 

1000 pf Sip 3000 pf 54p 
1500 pf 54p 5000 pf 5}p 
2000 pt 5)p 0.01 uf 5Lp 

Pulse Ceramics oll at 10p each 
12 kv.D.C. Wka Bkv D.C. 
IOpf 120pí 
22pí 140pí 
topf 1500 
82pf 100pí 
100pí 200pf 

200pf 
220pf 
2500 
270pf 
300pf 

ITtLI1SITI: PRICES 'I Ii% p&PROnOUK Orders DOvDersé s:erSatCost' 
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LLTIIJAIT U electronics 
Dept .1 

56, Fortis Green Road, London, N1O 3HN. 

telephone: 01 -883 3705 

INDUCTORS TUNING CONDENSERS VERaBOARD -- 

Deane Maxi -4 Cells 
Ferrite Rod Aerials 

11=21. 

FRAI Long Metllum Wave 
bantl (30opa 960 

ong Medium 96 
an (50001) a 

Toning Coils in two series. 

Range 

1 150 khz to 400 khz 
2 515 khz to 1.545 Mh3 

3 1.67 Mhz to 5.3 151113 

4 5 Mhz to 15 Mh3 
5 10. 5 Mhz to 31.5 Mhz 
6 30 Mhz to 50 Mhz 
7 45 Mhz to 78 Mhz 

50 pf tuning, all others based on 300 pf. 

Series A Transistor -75p each 

Only available in ranges 1 to 5 inc. 
4 Coils complete each range: 

Blue - Aerial Coil 
Yellow - R.F. InterstWe 
Red - Osc. Coil for 465 khz I.F. 1.5 
White - Osc. Coil for 1.6 Mhz I.F. 2.2 

give ronge number; letter' T ' and colour. 
3.3 
4.7 

Tuned Block Filter incorporating o 

Co-amic element. Pre-aligned 
to 470 Khz. 3db bandwidth SK hz. 
Zin 100K. Zout 100K. 

LPI175 £1.46 

I.F. Transformers 

I T 13 465 khz 1st 4 2nd dJ 

I 14 65ed 
0p 

T khz final smote 
tuned 

1FT 15 10.7 Mhz d)tuned 75p 
1 T16 1.6Mhz 1st 4 2nd d1 

I T17 tu8 Mhz Finels¡tuned65p 

I T18 465khzorl.6Mhz 
65p 

tl;tunatl ]9p 

TYPE E TYPE 00 

3 gong 310pf 

£7.17 

TYPE C804 

208+176p1 
wiM1 s b 
trI mersrp£259 

Slow Motion Drive 
Ratio 6:1 Ref: 4511 

TYPE O 

36501 211 
Ng 'z' 365pf E2-59 

1000f £1R6 

SOOpi E21t 

AlF 4V 6.3V 10V 16V 25V 40V 63V 100V 160V 450V 

Series B Dual Purpose Coils 69p each 

For FET or Valve Circuits 
All ranges available 
5 Coils complete each ronge: 

6.8 
8 

10 

15 

22 

33 

Blue - Aerial ^ 
47 
68 Yellow - Interstoge R.F. 

Green - R.F. plus reoction 100 

Red - Osc. Coil for 465 khg I.E. 150 

White - Osc. Coil for 1.6 Mhz I.E. 
220 

(Note use Red instead of White for 330 
ranges 6 & 7 ). 470 

680 
1030 

Chokes 

We stock from 1 pH to 19 mH 
Check levels & prices when ordering 

64, 

Electrolytics bZP 
6}p 

81p 15p 

B1p 

8164 17p(4oF) 

610 64 81p 

61p 61p 84 
6p 64 64 

61p 6p 6p IIp 

21p 

24p( 161,F) 

6140 611 61p 
61p 61p 61p 010 610 Bp 

61p 61p lIp 
6}11 61p 61p 8p 14p 25p 

6}11 6p Bp lip 14 

33p(32uF) 
25p(50uF) 

350V 

2"'x 1" 
21' x 3;' 
21"x5" 
3.¡" x 3.':' 

3"x5" 
17" x 21" 

COPPERC LID PLAIN EXTRA 

P &P 

7p 7p 
24 2lp 12p 

30p 25p 130 

30p 250 - 

34p 34p 25p 
90p 69p 45p 

£1.21 75p 57p 
99p 

D.I.P. Breodboard 4.15" x 6.15" 
VEROSTRIP (State .1" or .15 ") 
Pin Insertion Tool (State .I" or .15 ") 
Spot Face Cutter 
Terminal Pins in Pkts. of 50 (State .1" or .15 ") 

IOp 
10p 
IOp 

£I .40 
30p 
63p 
51p 
22p 

Details of I. C.'s, Rectifiers; Diodes; Bridges; Passive 
Components; LED's; Clocks; Triacs etc. can be seen 
on other pages and /o issues of Wireless World; Practical 
Wireless, and Practical Elechonics. 

DIODES 

61p 61p Sp lip 14p 19p 31p 
61p 8p lip 25p 44p 

Bp 1 l 14p 20p 26p 47p 
lop 14p 20p 25p 59p: 

13p 14p 19p 22p 25p 44p 79p 

1500 
2200 
3300 

4700 
80 

18p 19p 25p 
18p 24 
26p 

25p 

39p 44p 79p. 149p 

44p 68P 79p I49p 252p 
P 

REGULATORS DIGITAL SWITCH 
100nA 

(TO-39) 
500nA 500n4 
(T0-3). I50T-32) 

-20°C 0°C 

to +05°C to +70°C 

5V TBA6254 L005T1 

,(MVRSV) 
1129 TDA1405 

IA 
100-220) 

7805110 

£1.03 E1.45 £1.39 97p £2.42 
12V 6646258 1.0366 1 L130 00411412 7812ÚC 

(MVR12V) 
E1.03 £1.45 £1.39 97p £2.42 

13V 184625C L03771 Llil 1041415 781511C 
(MVR15V) 

£1.03 El .45 £1.39 97p £2.42 

600mA; 500ns4 and 450mA respectively. 

THYRISTORS SCR's 

30. MCRIO2 32p 
500 
609 MCR103 44p 

100. MC1104 49p 
200. MCR120 51p 
4000 
60D,. 

8A 

106Y 39p 
106E 46p 204441 87p 

IOM 44 
1068 53p 
106D 67p 
106M £1.50 

2N4412 E1.06 
2N4443 £1.45 
2N4444 £2.09 

BCD encoded digital switch 
Reading 0 to 9. Suitable for 
digital clock alarm setting 
DVM input scaling etc. 

I to 9. £1.49 each. 

ALUMINIUM BOXES 
With 8asepiate and screws 

REF 

(No.) 

4107 

ABO 
AB9 
6510 
ABI 
A012 
6813 
ÁB14 
ÁB15 

AB16 
A817 
4818 
AB19 12" 

(L) 

21" 

(W) - (H) PRICE P&P 

11" 45p 15p 
1` 45p 15p 

4" 22" - 11" 45p 15p 
4" 51" IS" 51p I5p 

45p 15p 
3" 2" 1" 38p 15p 

bIp I7p 
7" 5" 21" 73P 17p 
8" 6' 3" 92p I7p 
10" 7" 3" £1.05 20p 
10" 41" 3" 92p 25p 

5" 3" £1.04 25p 
8" 3" E1.38 25p 

: `'t'l' INt;IaJSI`TI: l'RI(,LS 

4141119 IOp BYIO3 
44120 IOp 83105 
44129 IOp BY126 
84100 10p BY127 
BÁ102 27p BY133 
941710 441p BY164 
BA115 19p BY176 
RA144 20p BY182 
81145 223 BY250 
BÁ148 223 821070 
BA154 200 Series 
14155 151p BZY88 
51156 161p Series 
8AXI6 100 0447 
BB1O4 451p 0A79 
581050 411p 04181 

BY100 161p 0485 
OÁ90 

22p 0491 
161p 04200 Ilp 
I6p 04202 12p 
161p 05120 4 
23p 25140 25p 
54p 25141 421p 

£1.62 Z5142 321p 
£1.62 ZSI70 10p 

251p 25270 IIp 
27p Z5271 169 

25278 361p 1 l IN914 Sp 

IN916 10p 
IIp I644009 7p 
IOp IN4148 51p 

Bp IN4A48 
10p IZS Serie 

Bp 

8P 
1 

TRANSISTORS .. 

AC107 
AC 126 

AC127 
AC128 
AC176 
AC187 
AC187K 
AC188 
AC188K 
ACY17 
ACY17 
ACY20 
AD140 
AD149 48}p BD135 
40161 371p 80136 
A0162 38p BD201 
AD16I/62MP74p B0202 
Af114 17p BF109 

AF115 17p 8f115 
AF1I6 I7p BF160 
AFII7 17p 8F167 

AF118 54p BF173 
AF124 321p 8E178 
AF139 3411a 8F179 
AF172 25p 8F180 
AF239 401p BF181 
ASY26 321p 13F184 

8C107 IIp 13F185 

BC108 lip 8F194 
BC109 12p 
BC117 22p 
BC147 OP 

BC148 Op 

BC149 pp 

BC157 
BC158 
BC159 
BC167 
BC168B 
.,C 169 

BC171 

BC172 
BC 177 

BC178 
80179 
BC1821 
BC MK 
BC184L 

BC187 
BC204 
BC209 
BC212L 

I6P BC213L 13p 013V 52}p 
13P eC214t 13p 040N3 59p 
13P BC268 15p M1480 931p 
13P BC407 16p MJ481 E1.18 
15p BCY70 17p MJ490 11.011 
22P BCY71 72p MJ491 £1.421 
20P BCY72 17p M1900 
ZZP BDI15 73p MJI000 £1.22z 
25P BDI23 891p MJ2955 81.881 
39p eD134 801p MJ3055 £i.21 
3813 80131 44p MJ4000 £1.461 
22P BD131 52p MJ4010 E1.951 
481p BD1312PR E1.17 MJE340 45p 

411p MJE350 971p 
431p MJE2955 £1.20 

£1.951 MJE3055 72p 
£1.461 MPF102 27P 

74p MPF103 404 
25p MPF104 441p 
251p MPF105 44p 
24 MPF106 49p 
24p MPFIII 22p 
2833 MPSU36 63p 
3213 MPSU56 77p 
3213 OC28 491p 
3211' 0C35 491p 
271p 0C36 491p 
2713 0C44 14p 
15p 0C45 14p 

8F195 17P 0071 14p 
8F196 16p 0072 14p 
BF197 16p OC75 I5p 
BF200 3113 0076 27p 
BF2444 27p 0081 14p 
BF262 
BF263 

0033 25p O3 25p 
2p 25p 0C170 271p 

4P 

7p 

in 8E597 
2p SFS98 

pP BFW10 

p BFX 29 

22p BFX88 

22p BFY50 

2b BFY51 

lip BFY90 

2p BR1O0 

ion BRY39 

27p B5X20 18P ZTXI07 
IIp 55021 22p ZTX108 
14p BSY95A llp ZTX109 
121p 00105/02£1.951 ZTX300 

BF272 £1.19 OC171 321, 
OCP71 £1.541 

23P ORP12 65p 
2014 T1P29 531p 
65P 11831 67p 
411P TIP314 67p 
26p 110324 791p 
22p TIP4IA 794 
22p TIP42A 974 

El .09 11543 36p 
421p TI5884 361, 
431P TIS91 3213 

IOp 

IOp 

15p 
12p 

ZTX301 
ZTX302 
ZT%303 
ZTX304 
ZTX311 
ZTX312 

ZTX384 
ZTX500 
ZTX501 
ZTX502 
ZTX503 
ZTX504 
Z1X531 
ZTX550 

13p 

17p 

14p 

21p 
10p 

22p 
18p 
12p 
13p 
17p 

IAp 
42p 
22p 
17p 

2N3707 
2N3708 
2N3709 
2N3710 
2113711 

2N3772 
2N3791 
2N3819 
2N3821 
2N3823 
2N3903 
2N3904 
2N3905 
2N3906 
2N4056 

120 
10p 

lOp 
: Ilp. 

11p"' 

£2.00'. 

£2.55. 
271p 
Bip. 

99p.. 

164 
19p' 
23p 
25p 
131p, 

265697 161p 2N4059 19p 
2N706 13p 2N4062 16p 
2N708 16 t 2N1289 19p 
2N914 241p 2N4441 8510 
2N930 213 2654442 £1.0/1 
2N1302 20p 2N4443 £1.421' 
201303 24 2N4444 £2.061 
2N1304 24 2144871 59p, 
2651305 24p 2N4901 L1.411 
2N1306 24 2N5067 £1,071 
2651307 27p 2N5129 16;p 
2N1308 34113 2N5172 IIp 
2N1309 3413 21,5191 77p 
2N1711 2Ep 2N5194 .91p' 
2N1718 E4.37 2N5295 5240 
2N1893 513 2655447 160 

2142218 22p 2N5449 Itp 
2N2219 38p 2N5457 4633 
2N2646 54p 2N5458 4310 
2N2891 971p 2N5459 431p-, 
2N2904 321p 2655485 5213 
2N2905 301p 2N5777 4833 
2N2924 16p 2N6068 441p 
2N2925 18p 2N6069 511p.. 

2N29260 10p 2N6070 57p' 
2N3053 19p 2656071 62p 
2N3054 501p 2N6073 67p 
2N3055 5133 2N6075 £1.46'4. 
2N3375 £3,561 2N6076 I6p 
2N3442 f1.19 2N6111 54p 
213566 18p 2N6268 60p' 
2143638 70p 361140 991p 
2N3702 13p 3N141 871p 
2143703 12p 3N153 871p 
2N3704 13p 40321 5411 
2N3705 12_p 40430 £I.39 
2N3706 14 40673 55p 

OVERSEAS CUSTOMERS DEDUCT %T. 
VAT INVOICES ON. REQUEST. 
P&P. On U.K. Orders min. 15p.. Overseas Orders at Cost 
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ENGINEERS 

YOURSELF FOR A 

Po,- 

This7spage 
FREEbook 
shows howl 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a bettér lob, 
higher pay? "New Opportunities" shows 
you how to get them through a low -coat 
home atirdy course. There are no books to 
buy and you can pay -as- you -learn. 

This helpful guide to success should be 
read by every ambitious engineer. 
Send for this helpful 76 page FREE book 
now. No obligation and nobody will call 
on you. It could be the best thing you 
ever did. 

MIME CUT OUT THIS COUPON IN NM 

CHOOSE A RAND NEW FUTURE HERE! 
Tick or state subject of isterest. Post to the address below. 

' 

' 
Build -As- You -Learn Electronic 
PRACTICAL RADIO 
AND ELECTRONICS 
(with kit) 

Electrical 
Engineering 

I Electrical Installations 
and wiring 

I Electrical 
Draughtsmanship 

I Electrical Transistor 
Mathematics Technology 

Engineering 
Computer Electronics 

Computer 
Programming 

Generál Radio and 
TV Engineering 

Radio Servicing, 
Maintenance and 
Repaire 

CITY AND GUILDS 
Installations and 

Wiring 
CITY AND GUILDS 
Electrical 

Technicians 
CITY AND GUILDS 
Telecommunications 
Radio Amateurs' Exam 

etc. etc. 

ITo ALDERMASTON COLLEGE Dept. EPW -03, Reading RG7 4PF 

NAME (Block Capitala Please) 

1 
ADDRESS ' Other sub!ects.......... 

Accredited by C.A.C.C. 

POST CODE 

EPW -03' 

Member of A.B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

QUALITY` STEREO SOUND 

Au "st /PRICE OFFER! 
SOLENT AUDIO 

rrSYCCSTEM 

'Stereo Tuner Amplifier chassis with AM/FM radio cover- 
ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. 30 watts total power output 
(frequency response 25 -20,00 Hz) Tape record and playback 
facilities. Dimensions 18' x 81" x 3=, ". - The very latest 
BSR automatic record deck with cue and pause control. 
Two matching elliptical speaker units. 

Order early limited stocks available cash price £49.95. 
Credit Sale £5.00 deposit 9 monthly payments of £5.75 
(Total Credit price £56.75). P. & P. £3.00. Send £8.00 
today. 

Chassis only available for cash at £3500. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

oarStereo headphones supplied with every complete order. 

PW /5/75 100 CHASE SIDE SOUTHGATE 
LONDON N14 SPL Telephones: 01- 882 -1644 

OMZEI radio 

THE FLEA THAT ROARS ! ! !- 
A good transmitting aerial IS a good receiving aerial- Accepted radio thinking and simple logic -if you can't hear 'em 
you sure can't work 'em Read what the DX ITSELF has to say about the "FLEA" powered 230cm long V.F.A. -operated 
continuously under "impossible" conditions -A stamp secures the evidence!!! 

PARTRIDGE have a complete VFA SYSTEM, correctly terminated for your equipment ranging from modern communications 
gear to a modest solid state radio. Don't be satisfied with anything less than the PARTRIDGE WORLD RECORD ANTENNA 
SYSTEM I Make your selection from the list below: - 
(Each SYSTEM consists of the elegant gold stove enamelled 7' 6" VFA and a matching finish JOYMATCH A.T.U., 
despatched direct by parcel post -our risk). (All prices delivered -our risk). Prices subject to alteration without notice. 
SYSTEM 'A' for modern Communications Receivers £28'61 
SYSTEM 'D' for other S.W. and M.W. receivers, all types £21.02 
SYSTEM 'J' for TXs and TCVRs up to 500w PEP 160 thru 10m (pa inpt) £35.78 
JOYMATCH A.T.U. kit (1.6 continuous to 30 mHz) £6.27 
JOYMATCH A.T.U. kit (500 kHz continuous to 30 mHz) £6.27 
Either kit fully assembled £7.58 
JOYMATCH "Aerial Bandswitch" tuned aerial. MW & SW £6.27 
SUPER SENSITIVE general coverage DX- CRYSTAL SET that REALLY WORKS, not a toy, complete with Aerial 

and a sensitive matching Earpiece 
COMMUNICATIONS HEADPHONES, 8 ohms, matches most modern Comm. Rxs. 
VFA Stack Lashing (Massive VFA support on chimney stack) 
JOYMATCH Artificial Earth (ground) switch tuned 
A.G.T.U. Artificial Earth D.I.Y. add on unit for your A.T.U. 
Radials for the A.G.T.U. cut to required band, each 
"INVISIBLE AERIAL" wire, tough PVC covered tinned copper 22swg per 10m 
A.G.T.U. supplied fitted to JOY MATCH A.T.U.'s (less radials) 
FIELD STRENGTH METER, (Japanese) 
VALVES, complete set for 9R59DS & 9R59DE, including 0A2 stabiliser 

£3.95 
£4.02 
£2.17 
£6.27 
£0.63 
£0.63 
£0.63 
£0.83 
£1.83 
£5.28 

PARTRIDGE SUPER PACKAGE ComprisEngEIrDIQR666 GON 
COR 

RXYHadp onnes,, £158'00 
V.F.A , System 'A', all connecting cables, del. (our risk) 

Send 4-jp stamp for details and expert advice. 

BOX 5 

PPTPIfi& 
6QOAOSTA /A5 1/fT EH LAdD 

LECTRfhi `_ 

Phone 0843 62535 

or 62839 
(after office hours) 

G3CED G3VFA 

BARCLAYCARD 
welcome here 

a:,:, 

Buy it with Access 
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PREPAK 
Bargains in Semi - Conductors, components, modules & equipment. 

Bargains from our FREE Catalogue 
20 large pages, filled with real bargains In transistors, I.Cs, com- 
ponents, equipment, etc. Send large S.A.E. with 6p stamp for your 
FREE copy of 8th Edition by return. Meanwhile, for prompt delivery 
order from this month's ad. NOW. 

TRANSISTOR PACKS ALL AT 5Op EACH 

TESTED & GUARANTEED 
879 IN4007 Sil. Rec. H39 6 Integrated circuits 

diodes. 1,000PIV 4 gates BMC 962, 
1 amp. plastic 2 flip flops BMC945 

1441 2 BD131/BD132 
Complementary 
PlasticTransistors 

H65 40381 Type NPN 
Sil. Transistors 
TO -5 can comp. to 

A 
H66 Te PNP 

H38 3Ó Short lead, NPN 
1466 SII3I. 

Transistors 
Silicon Planar Ex TO -5 can comp. to 
Equipment. H65 

UNMARKED & UNTESTED 
B1 50 Germanium Tran- 686 100 Sil. Diodes sub. 

sistors PNP, AF min. IN914 and 
and RF IN916 types 

866 150 Germanium, DI- H2O 20 BY126/7 Type Sill - 
odes Min. glass con Rectifiers 1 

type amp. plastic. Mix - 

883 200 Transistors, man- ed volts 
ufacturers' rejects 1434 15 Power Transis- 
AF, RF, Sil. and tors, PNP. Germ. 
Germ. NPN Silicon TO-3 

884 100 Silicon Diodes Can 
DO -7 Min. glass 1467 10 3819N Channel 
equivalent to FET's plastic case 
IN4146 type 

881 I0 Reed Switches, 1" 
long ;" dia. High- 
speed P.O. type 

H35 i00 Diodes, 
Germ. Gold bod- ed, etc. Marked 
and Unmarked. 

PLASTIC POWER TRANSISTORS 
40 WATT SILICON 
Type Polarity Gain VCE Price 
40N1 NPN 15 15 20p 
40N2 NPN 40 40 30p 
40P1 PNP 15 15 20p 
40P2 PNP 40 43 30p 
90 WATT SILICON 
Type Polarity Gain VCE Price 
90N1 NPN 15 15 25p 
90N2 NPN 40 40 35p 
90P1 PNP 15 15 25p 
90P2 PNP 40 40 35p 

NEW X -HATCH GENERATOR Mk. 2 

-G 
Complete £7e93 

Essential for Colour T.V. align- 
ment of 4 patterns. Featuring plug 
in IC's and a more sensitive sync. 
pick -up circuit. The case is virtually 
unbreakable -ideal for the engin- 
eer's toolbox -only measures 3" x 
5 }" x 3 ". Operates from 3 U.S type 
batteries (extra). 

Ready built £9.93 unit only a7 a7 

TO CLEAR 
Hundreds of various portable transistor radio chassis with FM & AM 
tuning. Ideal for experimenters. All in going order, but no instruc- 
tions or tuning drives. A cheap way to make a portable. Each M. 

SUNDRY 
Electronic Ignition Kit £7.50. 8 assorted relays £1.00. Rev. counter 
device (for cars) £1.00. U.H.F. /TV Tuner Units £2.50. L.M.380 Audio 
I.C. £1.00 and technical books of all kinds. 

TERMS OF BUSINESS 
V.A.T. Prices shown do not include V.A.T. Please add 8% to 

total value of your order including postage. No. V.A.T. on 
overseas orders. 

POSTAGE Except where stated, add 15p for postage & packing in 
U.K. Overseas -add £1, any difference being charged 
or refunded. 

PAYMENT Cash with order, Cheque or money order. Minimum 
value -£t. You can also pay by ACCESS. 

IMPORTANT -Every effort is made to ensure accuracy of prices 
and description at lime of preparing this advertisement and going to 
press. Prices are subject to alteration without notice. 

challenging values ! 

STIRLING SOUND AUDIO MODULES come to you as basic 
units assembled on P.C.Bs enabling you to add required com- 
ponents in layouts of your own choice. Modules are tested and 
boxed before despatched and include well printed instructions. 

AMPLIFIER MODULES 
Pre -amplifiers; tone control 
SS.100 Active tone control unit to provide bass, £1 60 treble, balance and volume controls V 
SS.101 Pre -amp for ceramic cartridge, tape and £1 -60 radio 
SS.102 Pre -amp for low output magnetic cartridge, 

tieBndlr 
dio. With R.I.A.A. correction £2. 25 

POWER AMPLIFIERS 
53.103 Compact I.C. amp. with 3 watts R.M.S. 

output. Operating voltage 6 to 22. Size 3 "x2" 
SS.103 -3 Stereo version of above using one I.C. on 

each channel 
635.105 A- compact and useful all- purpose amplifier 

which will run excellently on a 12V supply. 
With 5 watt output, two make a good stereo 
amp. Size 2=" x 1 r 

SS.110 Similar in size to SS.103 but with a 10 watt 
output. Ideal for many domestic and small 
size P.A. applications. Operates from 26 to 
32V. 

55.140 Excellently designed 40 watt R.M.S. (Into 
4 ohms) hi -fi amplifier. S/N ratio better than 
75dB. THD better than 0.2 %. Power require - 
ments-45V. d.c. With 015" centre edge 
connections. Two can be bridged to give 80 
watts R.M.S. into 4 ohms 

TUNER MODULES 
SS.201 Ganged tuning condenser with accurately 

engineered slow- motion drive in rugged 
housing. Excellent sensitivity. Tunes 88- 
108MHz. With A.F.C. facility. Operates from 
6-16V 

$5.202 I.F. stage (with I.C.) Pre- tuned. A.F.C. con- 
nection. Operates from 4.5 to 14V 

SS.203 Stereo Decoder. Designed essentially for 
use with SS.201 and 2, this module can also 
be used in most mono FM tuners. A LED 
may be attached. Operating voltage 9 -16V. 
d.c. 

£1.75 
£3.25 

£1.95 

£2.40 

£3.60 

£6.25 
£5.25 

£5.62 

POWER SUPPLY STABILIZER 
58.300 Add this to an unstabilised supply (say 

typically 45V output) to obtain a steady 
powerful working output adjustable from 12 
to 60V. Essential on your audio and special £3.25 systems. Money saving and very reliable 

ALL MODULES TESTED AND 
GUARANTEED WITH INSTRUCTIONS 

MAINS TRANSFORMERS FOR ABOVE 
Type A 18V/1A (Suit SS.103) 

, 

£1.50 
Type B 25V /2A (Suit SS.110) £2.00 
Type C 30V /2A (Suit SS.140) £3.25 
Bridge Rectifiers -Type A 27p. Types B & C 38p 

BI-PRE-PAK LTKI 
Co Regi No82(1919 

222 224 WEST ROAD,WESTCLIFF -ON- SEA,ESSEX SSO 9DF. 

TELEPHONE: SOUTHEND (0702) 46344. 

58.140 

-- e- l--- O_ - ®e' 
To BI- PRE -PAK, 224 -226 WEST RD., WESTCLIFF -ON -SEA, ESSEX 

IPlease send 1 

I 

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

for which I enclose inc. V.A.T. 

Name 

Address 

PW5 ,M_M®f 
t 
I 
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A'larshalrs 
A. Marshall & Son (London) Limited Dept. PW 
42Cricklewood Broadway London NW2 3HD Tel:01- 4520161 

& 85 West Regent Street Glasgow G22 QD Tel:041 -332 4133 

Everything you need is in our new 1975 
catalogue. Available now price 25p 

Trade and export enquiries welcome 

Our range covers over 7,000 items. The largest selection in Britain 
Top 200 IC's TTL, CMOS & Linears 
CA30I8A 85p 
CA3020A LI BO 
CA3028A 79p 
CA3035 137 
CA3046 70p 
CA3048 £2.11 
CA3052 £1-62 
CA3089E £1.96 
CA3090Q £4.23 

CD4001 36p 
CD4002 
CD4006 LI 98 
CD4007 36p 
CD4008 £1.63 
CD4009 El .18 
CD4010 £I.18 
CD401 I 36p 
CD4012 36p 
CD4013 66p 
CD4014 £1.72 
CD4015 £I 72 
CD4016 66p 
CD4017 fI-72 
CD401 B £235 
CD4019 86p 
CD4020 E191 
CD4021 E1.72 
CD4022 E146 
CD4023 36p 
CD4024 £124 
CD4025 32p 
CD4027 43p 
CD4028 EI 50 
CD4029 f3-50 
CD4030 87p 
CD4031 E5.19 
CD4037 £1.93 
CD4041 LI .84 

CD4043 LI.801NE565 
CD4044 LI BO 
CD4045 _E2.65 

C04046 £284 
Cp4047 E1.65 
CD4049 81p 
CD4050 66p 
LM30IA 48p 
LM308 f2.50 
L005TL £1.50 
LM380 f110 
LM381 £220 
LM702C 75p 
LM709 38p 
8DIL 45p 
14D1L 40p 
LM710 47p 
LM723C 90p 
LM74IC 40p 

áD747 5 M 1 £ 0 
LM748 60p 
14DIL 73p 
LM3900 70p 
LM7805 £200 
LM7812 £2.50 
LM7815 £2.50 
LM7824 E230 
MC1303L EI-50 
MC1310P f2.59 
MCI 330P 90p 
MC1351P 80p 
MC1352P 80p 
MC1466L £3.50 
MC1469R £2.75 
NE555V 70p 
NE556 £1.30 
NE560 £4.48 

£4,48 
SL414 f1480 
SL610C LI 70 
SL611C E1.70 
SL6I2C £1.70 
SL620C £260 
SL621C E260 
SL623C £439 
SL640C £3.10 
SN7400 16p 
SN7401 16p 
SN740IAN38p 
SN7402 16p 
SN7403 16p 
5N7404 19p 
SN7405 19p 
SN7406 45p 
SN7407 45p 
SN7408 I9p 
SN7409 22p 
SN7410 16p 
SN741I 25p 
SN7412 28p 
SN7413 35p 
SN7416 35p 
SN7417 35p 
SN7420 16p 
SN7423 29p 
SN7425 29p 
SN7427 29p 
SN7430 16p 
SN7432 28p 
SN7437 35p 
SN7438 35p 
SN7440 16p 
SN7441AN85p 
5N7442 65p 
SN7446 95p 
SN7447 95p 

SN7448 90p 
SN7450 16p 
SN7451 16p 
SN7453 16p 
SN7454 16p 
SN7460 16p 
SN7470 33p 
SN7472 26p 
SN7473 36p 
SN7474 36p 
SN7475 50p 
SN7476 35p 
SN7480 50p 
SN7481 LI as 
SN7482 75p 
SN7483 95p 
SN7484 95p 
SN7485 E125 
SN7486 32p 
SN7490 45p 
SN7491 85p 
SN7492 45p 
SN7493 45p 
SN7494 82p 
SN7495 72p 
SN74% 75p 
SN74100 LI 25 
SN74107 36p 
SN74118E1.00 
SN74119 £192 
SN74121 37p 
SN74122 50p 
SN74123 60p 
SN74141 85p 
SN74145 90p 
SN74150 L110 
SN74151 85p 
SN74153 85p 
SN74154 £1.50 

SN74157 95p 
SN74160 El .10 
SN74161 £110 
SN74162 El10 
SN74163 £1.10 
SN74I64 £201 
SN74165 £201 
SN74167 £4.10 
SN74174 £1.25 
SN74175 90p 
SN74176 f1.44 
SN74180 £1.40 
SN74181 £195 
SN74190 £230 
SN74191 £2.30 
SN74192 £1.15 
SN74193 £115 
SN74196 £I 60 
SN74197 £158 
SN74198 £2.25 
SN74199 £2.25 
SN76003NE2.92 
SN76013NE1 .95 
SN76023NL1 -60 
SN76033NL292 
TAA263 £1.10 
TAA300 EI B0 
TAA350A E210 
TAA550 60p 
TAA6I IC f2-18 
TAA62I £203 
TAA661B £1.32 
TBA64IB £25 
TBA65I £1.69 
TBA800 £1.40 
TBA8I0 £1 40 
TBA820 £1.15 

PW TELETENNIS KIT £42.50 -I- VAT Reprint 75p 
TRY OUR GLASGOW SHOP 

POPULAR SEMIG°ONDUCTORS 
2N696 22p 2N3906 27p AF139 65p BDI39 71p MPSA56 31p 
2N697 16p 2N4037 42p AF239 65p BD140 87p 0C28 76}p 
2N698 82p 2N4036 67p AF240 90p BFI15 36p 0C35 60p 
2N699 59p 2N4058 18p AF279 70p BFII7 55p 0C42 50p 
2N706 14p 
2N708 17p 

2N4062 15p 
2N4289 34p 

AF28O 79p 
AL102 £100 

BF154 20p 
BFI 59 27p 

0C45 32p 
T1929A 49p 

2N916 28p 2N4920£1.10 BC107 14p BFI80 35p T1P29C 58p 
2N918 32p 2N4921 83p BC108 14p BFI81 36p TIP3IA 62p 
2N1302 18#p 2N4923 61.00 BC109 14p BF184 30p TIP32A 74p 
2N1304 26p 2N5245 47p BC147B 14p BFI94 12p TIP33A £1.01 
2N1306 31p 2N5294 48p BCI48B 15p BF195 12p TIP34A 61-51 
2N1308 47p 2N5296 48p 8C149B 15p 8F196 13p TIP35A £2.90 
2N1711 45p 2N5457 49p BC157A 16p BF197 15p TIP36A £3.70 
2N2102 60p 2N5458 46p BCI58A 16p BF198 18p TIP42A £0.90 
2N2147 78p 2N5459 49p BC16713 15p BF244 21p TIP2955 98p 
2N2148 94p 2N6027 45p BCI68B 15p BF257 47p TIP3055 50p 
2N2218A 22p 3N128 73p BCI69B 15p BF258 53p TIS43 28p 
2N22I9A 26p 3N 140 £1 .00 8C182 12p BF259 55p ZTX300 13p 
2N2220 25p 3N414 81p BC182L lip BFS61 27p ZTX301 13p 
2N2221 18p 3N200 £2 49 8C183 12p BFS98 25p ZTX500 15p 
2N2222 20p 40361 40p BC183L 12p BFR39 24p ZTX501 13p 
2N2369 20p 40362 45p BCI84 13p BFR79 24p ZTX502 18p 
2N2646 55p 40406 44p BC184L 13p BFX29 30p IN914 7p 
2N2904 22p 40407 .35p BC2I2A 16p BFX30 27p IN3754 ISp 
2N2905 25p 40408 50p BC2I2LA 16p BFX84 24p 1N4007 IOp 
2N2906 19p 40409 52p BC2I3LA 15p BFX85 30p 1N4148 7p 
2N2907 22p 40410 52p BC214L13 189 BFX88 25p 1N5404 22p 
2N2924 20p 40411 6200 BC237B 16p BFY50 224p IN5408 30p 
2N2926G 12p 40594 74p BC238C 15p BFY51 23p AA119 8p 
2N3053 25p 40595 84p BC239C 15p BFY52 20;p BA102 25p 
2N3054 60p 40636 .£I10 BC257A 16p BRY39 46p BA145 18p 
2N3055 75p 40673 73p BC258B 16p ME0402 20p BA154 12p 
2N3391 28p AC126 20p BC259B. 17p ME0412 18p BAI55 lip 
2N3392 15p AC127 20p BC301 34p ME4102 11p BB103B 23p 
2N3393 I5p AC128 20p BC307B 17p M1480 95p BBIO4B 45p 
2N3440 59p ACI51 : 27 BC308A 15p M148 £1-20 BY126 12p 
2N3442 £1.40 AC152 49p BC309C 20p M1490 E1-O5 BY127 15p 
2N3638 15p AC153 35p BC327 23p MJ491 1-45 BYZII 51p 
2N3702 12p AC176 30p 8C328 22p M12955 £1.00 BYZI2 51p 
2143703 13p ACI87K 35p BCY70 17p MJE340 48p 0A47 6p 
2143704 I5p ACI88K 40p BCY7I 22p MJE370 65p 0A81 18p 
2N3706 I5p AD143 68p BCY72 15p MJE371 75p 0A90 6p 
2N3708 14p ADI61 Sop 130121 £1-00 MJE520 60p 0A91 6p 
2N3714f1-38 AD 62 50p. BD123. 82p MJE512 70p W021A200 
2N3716 £I.80 AF106 40p 8D124 67p M1E2955£10 32p 
2143771 £2.20 AF109 40p BDI3I 40p M1E3055 75p BY164 57p 
2143773 £2.65 AFI15 35p .80132 .50p MP8I13 47p ST2diac 209 
2N3789 £2 35p BD135 43p MPFI02 39p 40669 £1.00 
2N3819 .7p AFII7 35p B0136 47p MPSA05 25p TIC44 29p 
2N3820 dp AFI18 35p BD137 55p MPSA06 31p C106D 65p 
2N3904 27p AFI24 30p 810138 63p MPSA55 3Ip 0 RP12 60p 
Prices correct at April 1975, but all exclusive of VAT P. & P.25p. 
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PAUSE 

CONTROL 

GARRARD 
CT4'S' MK III 
STEREO 
CASSETTE 
PLAYER & 
RECORDER 

has full facilities 
for record, play- 
back, pause, 
erase, rest, fast 
forward and re- 
verse wind,auto- 
matic tape end 

RELEA3 & RES6 stop and cas - 
FARVINW CONTROL 
CONTROL setts release. 

Robust, precision engineered mechanism 
based on the "STARR" patented design. 
Ideal for use in Car stereo cassette 
players, HI -FI stereo cassette recorders, 
industrial and many other applications. 
Send cheque or Postal Orders for £19.98 
(£18.50 + 8% VAT) (includes post and 
packing) to : 

BOTHWELL ELECTRIC SUPPLIES 
(Glasgow) LIMITED 

431 Sauchiehall Street 
GLASGOW G2 3LG Tel : 041 -332 6184 

Scotland's Leading Electronics Centre 

Quality 
Loudspeaker 
Systems 

Direct from manufacturer as supplied by us to the trade. 
Finished in natural Teak veneer 15 watt 8 ohm bass reflex 

speaker system containing Goodmans 8" bass with HF speaker. 
Frequency response 50 Hz - 19000 Hz. Complete with leads and 
DIN plug. Cabinet size 17" x 10" x 7" deep. 

Price £17.00 /pair including VAT plus £t .90 packing, carriage 
and insurance (U.K. mainland). 
*Bulk discounts available for trade enquiries. Please send cash with 
order direct to:- 

Forward Marketing, 30 Ridgeway, Stanground, Peterborough. 
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Crescent Quality. components 
BARGAIN CAPACITOR 2,200MFD at 83v. DC wkg. 
Size = 2" x 9" diameter. Tag ended. All new and 
unused. Our price 35p. 

S. G. BROWN HEADSET 
Iirìf irh r,:id, 

r,ighf. rr,.igA II,i,1,1,.,,,1 
Rre 110rd,., pLm. 
electric transducers. 
Specification: - 
Frequency -20. 17,500 CPS 
Impedance- Predominantly 
capacitive, at 001MFD per 
earpiece cari be regarded as 
150K at lkes. 
Weight- 3'5oz. (98 grams). 
A bargain at £1.25 each set 

JB11D STEREO 
JUNCTION BOX 
'1he ,null. eural:,, 
O i, mcl.in h..r. 
Facility for two pairs 
of headphones and 
two speakers. 3 posi- 
tion switch selects 
headphones, loud- 
speakers or both. 
A bargain at £2'50 

LIGHT EMITTING DIODES 
T)1209 (Red) With Clip 
Til 209 (Green) With Clip 
Tí1209 (Yellow) With Clip 
Mled 500 T092 Type 
LED READOUTS 
Litronia 
DL707 .3 Character 14 l'io Oil. £2.00 
DL701 as above but -i I £200 
DL747 '6 Character £262 
Minitron 
3015 7 Segment 16 fill Dil £1.18 
30120 as above but ± 1 £11.8 
Clock Chip 
CT7001 3109 /LSI Digital Clock /Calendar (.'hip Plus 
full Circuits and Information leaflet £4.95 
Circuits and Information Sheet 15p 
Lit 704 Led Display for above £1.10 

Or 4 for £4'20 

22p each 
389 each 
90p each 
169 each 

WAFER SWITCHES 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2 Pole 4 Way 
2 Pole 0 Way 
3 Pole 4 Way 
4 Pole it Way 
22p each 

POTENTIOMETERS 
All types 1" and less diameter 
Singles Dual 

5K Log or 5K 
10K Lin Less 10K 
26K Switch 25K Ltro 
50K 15p each 50K Switch 

100K 100K 45p each 
250K Double 250K 
500K Pole 500K 

1M Switch 151 
2M 80p each 2M 

PRE SETS 
Sub Miniature Skeleton Type 0.1 Watt ltcciaoltal 
Mounting 100. 250 and 500 ohm, lk, 2.5k, 5k, 50k 
26k, 50k, 100k, 250k, 500k, and 1M ohm Op each 

MAINS TRANSFORMERS 
Open Type Double Wound Continuously Rated, two 
hole fixing clamp with colour coded flying leads, varnish 
Impregnated. Approx. size: 11" >. 1;" x ll" high 
Fixing centres: 25 /35" 
TRI 20 -0 -20v 100 m/a 
TR2 12 -0-12 v 100 m/a All 
TR3 9 -0 -9 v 100 m/a 240 Volt 
TR4 6 -0 -6 v 100 m/a Primary 
TR5 3-0 -3 v 100 m/a 
Our Price £1'23 each 

200/250e MAINS RELAY 
Heavy duty contacts 2'500 ohm coil. All new and unused 
D.P.D.T. mains relays SOp, Carr. Free. Special quantity 
£40 per 100 off. 
MINIATURE RELAYS 
Brand new range of British ruade Relays, Size 2" '- 
1" x 5 ". All two changeovers with 250v 1.5A contacts 
and suitable for fitting on '1m Veroboard. 
Type Volto Current Ohms 
27/A 12v 17M /A 700 Al 
21 /A 121. 2822 /A 430 £150 
12 /A 0v 33M /A 185 ca h 

MONO /STEREO MICROPHONE MIXER 
9 volt. High impedance input. Gold finish with four black 
plastic chrome tipped level control knobs. On /Off switch 
and stereo /mono switch. 4 Input sockets. 
SPECIFICATIONS : - 
Tnpnf. Ttnp XT AT, Mies et,-. 
!_.,in Army", 3.1,11 
Tt,,,, Inrnl. Sig 1 volt. 
Max Output Sig. _ -. 1.3 volt 
Noise Ratio = -60DB 
Supply = 9 volt 

OUR PRICE - £5'25p 

POWER PACKS 
PEI. Switched 3 -- 0 - 71 - 0 volt 40031/A Transistor and 
Zener Stabilised On /Off Switch and Polarity Reversal 
Switch, in a black metal case £5.25 each. 
PP2 Switched 6 - 71 -9 volt Battery Eliminator. Approx. 
size 2)" r. 21" x 38 ". Ideal for cassette recorders £315 
PP3 Car converter. From 13v Pos. or Neg. to - - 6 - 7l -9 
volt. Easy to fit and tronrirtor regulated £3'90 

VEROBOARD 

21 x 3a 32p 
21 x: 349 
3ax3; 34p 
3; 5 5 39p 
17 x 2) 1'OOp 
17 x 33 1'45p 
17 x 5 145p 
Pin insertion tool 
Spot face cutter 
Pkt. 36 pins (state '1 or 15) 

15 
24p 
34p 
34p 
459 
77p 

1489 

Plain '15 
15p 
189 

bop 
75p 

1.10p 
72p 
52p 
259 

LOUDSPEAKERS 
21" 8 ohm 50p 
28" 40 ohm 509 
25" 80 ohm 50p 
5" 8 ohm ceramic £1.25 
61" 8 ohm dual cone ceramic £2'50 
10" 8 ohm dual cone ceramic £3'75 
7" x 4" 8 ohm ceramic 51430 
8" x 5" 8 ohm Perman't Magnet £1.60 
°EMI 13" x 8" 450 Kit 

3 -8 -15 ohm £4.10 
"EMI 13" z 8" 350 Kit 8 ohm £7.50 

10 inch DUAL CONE L/9 
Manufactured by "ELAC" to a 
very high standard these loud- 
speakers arc a real bargain 
SPEC:-Size-10" Dual Conc. 

Power -e10 Watts 
Frequency- 40- 12000Bz 
Our Price =. £3.75p each 

MAINS KEYNECTOR 
Keynector connecte any Electrical 
Equipment to the mains supply in 

dtonds. 
Ideal for bench, garage 

emonstrations, etc. Multi connections 
can be made (max. load 13A fused). 
£0.259. 

ALUMINIUM BOXES 
Metal project boxes give your work a professional finish 

L W A 

I 
55 

4 4 
19 

0 3p 
4 21 11 649 
4 51 15 039 
4 2; 2. 54p 
3 2 1 46p 

4 2 69p 
2f 84p 

o 5 3 499 
10 7 5 21.85 
10 4f 3 21.02 
12 5 3 21.20 
12 8 3 £1.60 

AB7 
ABS 
AB9 
AB10 
AB11 
AB12 
AB13 
AB14 
AB15 
AB16 
AB17 
AB18 
AB19 

ABS PLASTIC BOXES 
Handy boxes for construction projects. Moulded extrusion 
rails for P.C. or chassis panels. Fitted with 1 nun front 
panels. 
1005 = 105mm x 73mm r. 46mm = b1p 
1006 = 150mm x 75mm x. 47mm =- 66p 
1007 = 184mm x 124mm x 60mm 
1021 = 106mm x 74mm x 45mm (sloping Iront) 50p 

BARGAIN BOARDS 
Components galore for the experimenter Ex Computer 
boards with Resistors, Capacitors and useful Transistors -- 
at least 4 transistors per board. Five hoards £1'00. 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46mm x 35mm these meters require ..a 
38min hole for mounting. 
ME6 
ME7 
MEO 
MEP 
51E10 
MEDI 

34E12 

MEIt 

MEI4 

ME15 

MESO 
221117 

MESS 
ME19 

=0 to 50 micro amp Full Scale 
-0 to 100 micro amp Full Scale 

- --0 to 500 intern amp Full Scale 
P to t .ara li,dl Seale 

II to 5 m/a F'n11 4eä1. 
to 10 to /a Full 

Scale 
.O to 50 m/a Full 
Scale 

-=0 to 100 ni/a Full 
Scale 

- - -0 to 500 to/a Full 
Scale - 

` 
-.0 to 1 amp Full 

Scale 
--0 to 50 volts 
--0 to 300 volts 

A.C. Full Scale 
= "S" Meter 
= "V U" Meter OUR PRICE 23.00 

ADD LUXURY TO 
YOUR CAR 

with a motor driven 
car aerial 
SPEC:- * 5 section 

extended 
length 100cm 
*Length under 
fender 40cm 
* Cable length 
120cm 

Supplied complete with 
fixing bracket and con- 
trol switch £740 

DECON DALO 33PC 
ETCH RESIST PEN. 
The Decon Dalo 33PC 
is a unique instrument 
for the professional and 
amateur electronics eng- 
ineer, enabling him to 
prepare in minutes a 
perfect printed circuit 
board 
OUR PRICE 80p 

WIRE WOUND 
VOLUME CONTROL 

250ohm Only 25p EACH. 
Approx 1 "- Diameter. 
Long standard spindle. 

CABLE LESS SOLDERING IRON 
WAHL. °ISO -TIP" * Completely Portable * Heats in 5 seconds * Solders up to 150 joints or more per charge 

* Recharges automatically in its own stand * No AC leakage or induced current to damage delicate 
components * Heats to 700 deg. F * Fine Tip for delicate and general purpose soldering * Only 8" long and weighs just 6 ozs. 

OUR PRICE 59.75 (spare bits arc available) 

STOP PRESS 
BHA0002 15 watt Amp Module 
NE555 Tinier I.C. 
MC1310P Stereo Decoder I.C. 
7805 Regulator 
TIP 29A 
TIP 30A 
BC107 
BC108 
BC109 

£2'50 
78p 

£8'00 
£1.49 

559 
OSp 
lOp 
10p 
10p 

I.C. SOCKETS 
D.I.L. 

8 plu 
14 pin 
16 pin 

149 

BARGAIN TRANSFORMERS 
12 -0 -12 volt 500m /a 

240 volt primary transformer bargain. 
approx size =60mm x 40mm x 50mm 
fixing centres-75mm 
Our Price _ £1.20. 

18 volt 500m /a 
240 volt primary 
approx size =60mm x 40mm x 50mm 
fixing centres-75mm 
Our Price -£1.00. 

LOW NOISE LOW PRICE CASSETTES 
Good quality tape in well made screw type cassette:. 
Presented in single plastic casos. 
COO 319 
C90 = -42p 
0120 -53p 
10% Discount on ten or more cassettes of one type 

U.K. POSTAGE 15p 
UNLESS OTHERWISE 

STATED 

V.A.T. Please add 
8 % to all Totals 

CRESCENT RADIO LTD. P.W. 

All mail to 11 MAYES ROAD, 
WOOD GREEN, LONDON N22 6TL 

Phone : 01 -888 3206 

Callers Welcome at 
15 Mayes Road & 13 South Mall, Edmonton N9. 

If you construct 
You should 

own one. 

CRESCENT 
CATALOGUE 

Price 30p. 
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Practical Wireless Classified Advertisements 
Receivers and Components 

MULTI -BAND RADIOS. Grundig Satel- 
lit, 13 band, £129; Koyo, marine, air- 
craft, PSB, FM, SW1, SW2, MW, LW, 
batt /mains, £44; 4 -band, MW, FM, air- 
craft, PSB, £14. SAE lists. Langtons 
Radio, High Street, Rocester, Stafford- 
shire. 088 923 388. 

INFLATION? PRICE INCREASES? 
SGS.ATES 7 watt IC TBA810AS, only 
99p. Send £1.98 +20p post for two, 
data included. PC Boards 55p each, 
post 10p. 7 watt IC kit, all parts £2.25, 
post 20p, Ready Built 7 watt IC 
modules using TBA810AS overload 
protected size 314 x 212 x 34, £2.50 
each, (stereo) 2 for £4-60, (quad) 4 for 
£8.50. Post 25p per order. Send mail 
order to Watson, c/o 131 Buxton 
Street, London El. 

Precision Polycarbonate Capacitors 
All High Stability - Extremely Low Leakage 

440V AC (t10 %) 63V .Range 
OIµF (1} "xi ") 50p f1;6 =t2:ó ±1% 
022uF (11 "x1 ") 59p 047µF 58p 48p 36p 
025µF (11" x 1") 025 1.0),F 560 Sep 46p 
0.47µF (11 "xI ") 7Iµ 2ßµF 80p 65p 55D 
051íF (11 x I ") 75p 47µF £1.80 £105 650 
06811F (2 " xi ") 80p 6'8µF 11'64 21.29 61.09 
10µF (2" x I ") 91p 100µF 62.00 6160 £1.40 
2.00F (1" x 1 ") 61.22 15.0µF £2.75 £2-15 6100 
TANTALUM. BEAD CAPACITORS -Values vailable: 
01, 022, 0.47. 1.0, 2ß, 4.7, 68µF at 15V/25V or 35V; 
100µF at 16V/20V or 25V; 22.0µF at 6V/10V or 16V; 
33.0µF at 6V or 10V; 47.O.oF at 3V or 6V; 100.0µF at NV. 
ALL at 10p each 10 for 850, 50 for £4. 
TRANSISTORS: SC183/1831.. lip BFY50 20p 
BC107 /8/9 9p BC184 /184L 12p BFY51 20p 
90114 12p BC212/212L 14p BPY52 209 
BC147/8/9 lop BC547/558A 12p AF178 80p 
BC153/7/8 120 135194 120 0071 12p 
BC182 /182L lip BF197 130 2N3055 50p 
POPULAR DIODES -1N914 dp. 8 for 45p. 18 for 90P; 
15916 80, 6 for 45p. 14 for 90p; 1844 bp, 11 for 50D, 
24 for 6100, 1N4148 5D. 6 for 27D. 12 for 489: 154001 
Hy; 002 8p: 003 SIP; 004 7p: 005 lip; 006 8p; 007 Sip. 
LOW PRICE ZENER DIODES- 400mW, Toi. t5°' at 
5mA. Values available: 3V, 3.3V. 3.6V, 4.7V, 5.1V, 5.6V, 
6.2V, 0.8V, 7.5V, 8 2V, 9.1V, 10V, 11V, 12V, 13V, 13.5V, 
15V, 16V, 18V, 10V, 22V, 24V, 27V, 30V, 33V. All at 
7y each, 6 for 39p, 14 for 84p. SPECIAL OFFER: 100 
Zenere for £550. 
RESISTORS -High stability, low noise carbon film 5 %, 
kW at 40 °C, fw at 70 °C. E12 series only -from 2.2 CI to 
2.2510. ALL at 10 each, 89 for 10 of any one value, 70p 
for 100 of any one value. SPECIAL PACK: 10 of each 

slue 2ßC1 to 2ßM n (730 resistors) £6. 
SILICON PLASTIC RECTIFIERS -1 5 amp, brand new 
wlreended D027: 100 P.I.V. 70 (4 for 28p); 400 P.LV. Op 
(4 for 801). 
BRIDGE RECTIFIERS --2i amp: 200V 40p; 350V 45y; 
600V 55p. 
SUBMINIATURE VERTICAL PRESETS -S 1W only: 
ALL at 5p each; 50.7, loop, 220 0, 470 0, 680 0, 
lk 0, 2-2k 17, 4.7k Cl, 6.8k n, 10k R, 15k 0,21k 0, 47k 0, 
100kí, 250kO, 680kt), 1M0, 2-5MO, 551 0.. 
PLEASE.. ADD lop POST AND PACKING ON ALL 
ORDERS BELOW £5. ALL EXPORT ORDERS ADD 
COST OF SEA /.AIRMAIL. 

PLEASE ADD 8% V.A.T. TO ORDERS. 
Send S.A.E. for lists of additional ex -stock items. 
Wholesale price lists available to bona fide companies. 

MARCO TRADING (Dept. W5), 
The Old School, Edstaston, Nr. Wem, Shropshire. 

Tel: Whiten 484/465 (STD 094 872) 
(Proprs. Minlcost Trading Ltd.) 

BRAND NEW COMPONENTS by re- 
turn. Electrolytics, 15V, 25V, 50V 
0.47, 1, 2.2, 4.7, 10 Mfds. -4p. 22, 47- 
412p (50V -5p). 100 --5,2p (50V -7p). 
220 -6p (50V -9p). Subminiature bead - 
type tantalums O-1/35V, 0.22/35V, 
0.47/35V, 1/35V, 2.2/35V, 4-7/35V, 10/ 
16V, 22/I6V, 47/6V, 100/3V -9p. Mylar 
Film 100V 0.001, 0.002, 0.005, 0.01, 
0.02 -212 p. 0.04, 0.05 -3p. Mullard 
Tubular Polyester 400V E6 series, 
0. 001 -0. 022 -3p. 0.033- 0.1 -4p. Mullard 
miniature C333 ceramics E.12 series 
2% 1.8pf. -47pí. 212 p. 56pf.- 330pf. -3p. 
Polystyrene 63V. E12 series lOpf.- 
1,000pf. 212 p. 1,200pf.- 10,000pf.212 p. 
Miniature Highstab Carbon Film Re- 
sistors 131N E12 series 5% 111 -10MI7 
(10% over 1 Megohm) -lp. Postage 10p. 
Prices VAT inclusive. The C.R. Supply 
Co., 127 Chesterfield Road, Sheffield S8. 
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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. 

MULLARD 10W RMS AMPLIFIER 
MODULES, Absolutely complete. £2.65 
inclusive. LTE, 46 Minehead Road, 
South Harrow, Middx. 

BETA DEVICES 
FOR BETTER PRICES 

TRANSISTORS DIODES & RECT BRIDGE RECT. 
AC187/8 PR 0.40 15914 0-04 lA 100v 0-20 
BC107/8/9 0.09 I54148 0-04 lA 200v 0.22 
BC109C 041 BY127 0.14 lA 600V 0.30 
BC147/8 040 154001/2 0.05 25A 200v 62.00 
ECY70/71/72013 154003/4/5 0.06 ZENERS 
BFX88 0.20 I54006/7 0.08 BZY880 3.3- 
BFY50 0.16 I55401 011 33v 5% 0.09 
BFY51 /52 0-12 1 watt 6.8- - 

7 SEG DISPLAYS 251132 0.25 200v 5% 0.15 
251711. 0-25 3015F £1.00 L.E.D. 
152646 0-30 DL707- LED21-70 109 -RED 0-17 
2N2905A 0.21 DL747- LED£2-45 LED CLIP 0.02 
253053 0-14 OP. AMP. IC's 

D.I.L. SOCKETS 253055 0.58 709C TO99 0.80 
TIP29A 0.49 8 Pin 042 709C D.I.L. ONO 
TIP30 A 0-57 14 Pin 0.12 741C TO99 0.88 
TIP31A 0-81 16 Pin 0.14 741C D.I.L. 0.38 
TIP32A 0.74 723C D.I.L. 0.80 

INC. TIP41A 014 747C D.I.L. 0.85 
TIP42A 0.90 

V.A.T. 7480 D.I.L. 0.36 
7400N 0.16 74 SERIES T.T.L. 7479N 0.37 
74015 0.18 7420N 0-18 74905 

490N 0-68 74015 048 74275 0.28 7493N 082 
74045 049 74305 0.18 7412117 0-50 
74085 0.23 7440N 0-18 741225 0 -70 
74105 0.18 7447N £1.00 74123N 51.28 
74135 0.39 74725 0-82 741415 51.18 

C.W.O. PLUS P.P. 15p TO 
BETA DEVICES, 

Abbey Chambers, 4, Highbridge Street, 
Waltham Abbey, Essex. 

PROBLEM GETTING AWKWARD or 
unusual components? Let us help you 
find them. Also `one off' P.C.B.'s by 
return of Post Service. Yorke Elec- 
tronics -027 -588 (Bitton) 2707. 

CLEARING DISTRIBUTOR STOCKS, 
transistors, diodes, components, etc., 
Sample pack 65p incl. postage or send 
stamp for list. Redhawk Sales Ltd., 10 
Maple Lodge Close, Rickmansworth, 
Herts. Mail Order Only. 

250mA. Cartridge Fuses 111" 90p per 100. 
Unused Carbon Resistors. 100 different 50p,. 
Unused W/W Resistors. 100 assorted £1.10. 
100 Capacitor Mixture, 85p. 
lib. 8 to 2BA. Nut A Bolt mixture 28p., Brass 38p. 
18 Assorted Potentiometers Unused £1 -15 
Ex Government Standard Jack Plugs 4 for 50p 
6 volt 38 or 18. watt Bulbs. SEC, 70p per doz. 
Earphones Ex Govt. 85p per pair. 
New Meter or Cassette Cases, stiff Imitation 
leather 61" x 31" x 4 ". Only 55p. 
Ex T.V. Speakers. Perfect. 30 eliptical 5Sp. 
0-300mA Meters New. £1.75p. 
7" Tape Spools 16p each. 
All postage in U.K. included in price 

SOUND SYSTEMS OF SUFFOLK 
676 Foxhall Rd., Ipswich, Suffolk IP3 8NQ 

7- SEGMENT LED's. Red and Green. 
£1.30 each, 4 for £4.50 inc. p &p & VAT. 
CWO to Industrial Electronic Supplies 
(Stockport) Ltd., 181a Branlhall Lane, 
Stockport, SK2 6JA. 

For Sale 
WOW AND FLUTTER METER (Tecnica 
WF971). Unused as New £275.00. Tele- 
phone Mike Yorke 027-588 (Bitton) 
2707 (daytime) or 0249 (Corcham) 
713283 (evenings). 

RGD 410 Radiogram, mint condition. 
Perfect working order. Offers. 021 705 
5480. Bowen. 

MICROPHONES: AKG D109, £12.65; 
AKG D202EI, £43-45; AKG D190C, 
£1870; AKG D190E, £20; AKG D224 
£55; Sennheiser MD211N, £4950; Senn- 
heiser MD413N, £29.70. All brand new 
and boxed. Send CWO to J. J. Francis, 
(Wood Green) Ltd., Manwood House, 
Matching Green, Harlow, Essex. Tel: 
Matching 476. 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single sided 1/16" paper base -1 -Op /sq. inch. 
Single sided 1/16' glass -epoxy- 1.5p /sq. inch. 
Any rectangular sizes cut to your requirements. 
Please send cash with order. 
Price includes postage and packing. 
From: SIMTECH ENGINEERING LTD 

VOLUNTARY PLACE 
WANSTEAD 
LONDON E.11. 01. 530.4240. 

SOUNDLIGHT CONVERTORS. 3 chan- 
nel 1.5 kW £17; 3kW £25; 1 channel 
1kW £9. STROBES: from £Zl. SEQUEN- 
CERS (Chasers): £93, etc. Call or cata- 
logue sent. Aarvak Electronics, 98A 
(P), West Green Road (side door), 
London N15 INS. Tel. 01 -800 8656. 

OSCILLOSCOPE (Cossor CDU 110) 
T/B Reconditioned as new £255. Tele- 
phone Mike Yorke 027 588 (Bitten) 
2707 (daytime) or 0249 (Corsham) 
713283 (evening). 

Wanted 
WANTED. Mains transformer, B40C 
receiver. Warner, `Tasis', Carbis Bay, 
St. Ives, Cornwall. 

"RADIO & TV SERVICING" books 
wanted from 1961 onwards. Any 
quantity. £2.00 paid per copy by 
return of post. -Bell's Television Ser- 
vices, 190 Kings Road, Harrogate, 
Yorkshire. Tel (0423) 55885. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C ), 
367 Kensington Street, Bradford 8, 

Yorkshire. 

AVO. 7 & 8 any condition. Any quan- 
tity. Huggett's, 2 Pawsons Road, W. 
Croydon. 

EARLY WIRELESS receivers, com- 
ponents and magazines, details to 
Johnson Raffles, Haverbreaks, Lancas- 
ter. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

WANTED. Old Pye Radio or Radio- 
gram. Condition immaterial. -- -Collins, 
131 Hazleton Way, Horndean, Slants. 
Horndean 8725. Reverse charge even- 
ings or weekends. 
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Books and Publications 

THE McCOURT T.V. REPAIR MANUALS 
MAKE REPAIRS SIMPLE AS A.B.C. 

Set out in the easiest to follow style, showing symptom, cause and cure for every 
common fault and virtually every possible one, for every British standard or 
portable set plus many foreign. Contained in 4 large manuals, only £12 set or 
send your model, make and £3.35 for the correct manual by return. Colour manuals 
£3.35 each, full details from: - 

T.V. TECHNIC, 76 CHURCH STREET, LARKHALL, LANARKS. 

Technical Books 
RadioaElectronics 

World's Radio & TV Stations (International Edit) £0.68 
Audio Amplifiers £0.70 
Boys Book of Crystal Sets & Simple Circuits £0.33 
Television Timebase Circuits £1.15 
Radio TV and Industrial Tube & Valve Equiv ... ,.£0.68 
How to get the best out of your Tape Recorder £1.67 
Modern Electronic Troubleshooting £1.55 
Jack Darr', Sereine Clinic .£1.55 
Transistor Circuits for Modern Test Equipment.. £0.68 
Rad & Electr Colour Codes and Data Chart .£0.20 
Handbk of Transistor Equivand Substitutes £0.48 
Hi Fi, PA & Disco Amplifier Design Hndbk £0.87 
Radio Servicing Problems £0.75 
Electronic Circuits for the Amat Photographer £0.68 
Handbook of Simple Transistor Circuits £0.40 
TV Fault Finding .£1.10 
Sound and Loudspeaker Manual 60.60 
TV Technicians Bench Manual .E2ß0 
Radio Amateur Operator's Handbook .£0.85 
Towers International Transistor Selector . £3.30 
Television Servicing Vol. No. 2 £1.27 
Television Servicing Vol. No. 3 £0.75 
Television Servicing Vol. No.4 £1.00 
Radio Technicians Bench Manual £3.30 
Servicing Transistor Radio Receivers £0.90 
1st Book of Hi Fi Loudspeaker Enclosures £0.68 
2nd Book of Hi Fi Loudpeaker Enclosures £0.68 
Manual of Electronic Circuits for the Home £0.60 
Modem Crystal Set Circuits for Beginners £0.40 
Electronic Novelties for the Motorist .£068 
2nd Book of Transistor Equiv.& Substitutes £1.07 
Handbook of Electronic Musical Novelties .£0.58 
Transistorised Novelties for Hi Fi Enthusiast £0.40 
Fault Location Exercises in Rad.& TV Vol.1 .£0.95 
Fault Location Exercises in Rad.& TV Vol.2 .£1.55 
Colour TV Picture Faults £2.70 
Practical Transistor Novelty Circuits £0.48 
Boys Book of Practical Radio & Electronics £0.68 
Radio Receiver Construction using ICs & Transis. -£0.68 
ICs & Transistor Gadgets Construction Handb'k ...£0.68 
Integrated Circuits Equiv.& Substitutes Hbk £0.85 
Audio Technicians Bench Manual .£3.30 
Improving your Hi -Fi £3.30 
Guide to Printed Circuits £2.80 
Receiving Pal Colour Television £5.35 
World Radio TV Handbook 1975 .£3.80 

All prices include Postage & Packing 

RADIO BOOK SERVICE 
40 Elvvill Way, Beckenham BR3 2RZ 

Agencies 

RR$* 
RADIO ROTOR MAILING ORDERS B.V. 

Main Office DEN DOLDER Marterin. 10 

The Netherlands. Phone 30-782439 

We are a Mall Order House and we are 

Interested In hearing from suppliers and 

manufacturers of HOBBY -ELECTRON IC- 
EQUIPMENT, such as Electronic kits, Amateur 
Transceivers, Receivers etc. 

Ladders 

LADDERS, timber and aluminium. 
Tel: Telford 586644 for brochure. 

BOOKS 
ON ELECTRONICS 
Electronics £1.60 
-An elementary, introduction 
for beginners (SI Units). The 
eagerly awaited step by step 
explanation for those meeting with 
the subject for the first time. 
Towers International 
Transistor Selector 
Just Published £330 
Mullard Publications 
Data Book 50p 
Integrated Circuits 50p 
Thyristors 60p 
Magnetic Core 
Memories 50p 
Simple Transistor 
Measurements 30p 
Simple Valve 
Measurements 30p 
A Simple Closed Circuit 
Television Camera 90p 
(Prices include postage & packing) 
SELRAY BOOK COMPANY 
60, Hayes Hill, 
Hayes, Bromley, BR2 7HP 

Service Sheets 

SERVICE SHEETS for Radio, TV, etc., 
50p and SAE. Catalogue 20p. and SAE. 
Hamilton Radio, 47 Bohemia Road, St., 
Leonards, Sussex. 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 20p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS; 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 50p 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.11 6BX 

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. 
Mail order or phone 01- 458 4882 

BELL'S TELEVISION SERVICES for 
Service Sheets, Manuals, Books on 
Radios, TVs, etc. Service Sheets 50p 
plus "SAE. Free booklists on request. 
Back issues of PW, PE, EE, TV avail- 
able 25p plus 9p post. SAE with. en- 
quiries. -BTS (Mail Order Dept.), 
190 Kings Road, Harrogate, Yorks. 
Telepnone (0423) 55885. 

Business Opportunities 

Run your own hifi store 
A unique opportunity to run your own hi -fi superstore 
and become the outright owner of a franchise that's 
the only one of its kind in Britain 
Tandy Corporation (Branch UK); a division of The Tandy Corporation of America, where its 
'Radio Shack' operation has over 2,000 retail outlets, arrived in Britain late in 1973 and has 
already opened 100 audio superstores in England. During 1975, the same fast rate of growth 
will be maintained and openings will commence in Scotland. Every major town and city will 
have at least one Tandy Store. 
The product range consists of exclusive Tandy brands of radio, audio and communications 
equipment plus components, accessories and kits offering the highest possible quality at 
competitive prices. 
This ensures high volume sales with substantial profits. Previous trade experience is not 
necessary. Tandy's 50 years experience assures realistic training of the Franchise and covers 
everything from your Grand Opening, to everyday routines, plus regular newspaper 
advertising, full merchandising and promotional support. 
A minimum investment of £17,000 is required. 
For further information please write in confidence to the Senior Vice President, 
Mr. Richard N. O'Brien. 

TABUDY 
Tandy Corporation (Branch UK) 
Bilston Road, Wednesbury, WSIO 7jNl, Staffs. 
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Situations Vacant 

Oil Exploration 
G:S.I: Ltd: ä sibsi;diärÿ of Texas 

. .. 
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:.,. .. 
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tr6.61c etl0pmént and qua[ifled tö 

City Guilds 
The oënings' áväiläble ärd in 

. . . 
överseas márne sesnie ó;perätioris 
and are based on'ä 26 ri,ionth 

.. , 

cránt..r.äct:wit...;;ö#äpórt:uri ties .ör:.:::oi'rie:. 
Iéav.e:duririg ttispert:ád.: 

The tv pe óf p0ö.plé;.rvë är.ë'l:Q'0kii:tg 

. .:. . . 
. ... 

f nr áré sin;gl më:rt whö:icvárit ä'cäre'ër . 

that involvés travël; worh ó:rt ship 
board Tézs I nstrumerïts oaüigatxorï . 

;ärid sei5i;cdìgi,tal racördirig;ccjcip;- ';. 

meint but will still be prëpa eçl;tc get 
theii hand:s dtrty:.: 

If yäu feel that you fit the g6siifP 
catit}ns listed aiid are lookr::fcar á 

contact pbvid Kennedÿ: 
ßèprt#ërït Gï>l td-.:C; 
H;ause; Sjrdenhätn Raátf;; 
iïrrÿ:T1; 01-fií3fi;651;t;ï ël 

Geophpica1 Service 
hrernatiarnat I.fd. ° >' 
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ELECTRONIC CRAFTSMEN 
Is your present job routine and uninteresting ? 

We are a research establishment and our craftsmen are engaged 
on a wide variety of work in the fields of prototype and small 
batch wiring and assembly, test and inspection, maintenance 
fault finding and repair. Why not join us and enjoy working in 
first class conditions in the country. 

You can expect gross earnings including overtime of £45 per 
week, and we can offer good housing at low rental (for applicants 
who reside outside the radius of our Assisted Travel Area) 
together with 3 weeks paid holiday with holiday bonus, free 
pension and excellent sick benefit scheme. 

Applicants who should have served a recognised apprenticeship 
or have had equivalent training together with experience in one 
of the fields detailed should 'phone Tadley 4111 (STD 073.56.4111) 
Ext. 5230, or write to: 

Industrial Recruitment Officer 
(PA /78 /PW) Procurement Executive 
Ministry of Defence 
AWRE Aldermaston 
Reading, Berks 
RG7 4PR 

MEN! 
£70p.w. 

can be yours 
Jobs galore? Tens of thousands of 
new computer personnel needed 
over the next few years alone. With 
our revolutionary, direct -from- 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £3500 + p.a. 
London Computer Operators Train- 
ing Centre subscribes to the British 
Government backed National Com- 
puting Centre code of practice for 
Computer Training Schools so you 
know your training will be second to 
none. 
After training, our executive ap- 
pointments bureau -one of the 
world's leaders of its kind- intro- 
duces you FREE to world -wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London Computer Operators 
Training Centre 
Y23, Oxford Hse., 

9 -15 Oxford St. WI. Tel: 01 -734 2874 

Educational 

C AND G EXAMS 
Make sure you succeed with an ICS home study 
course for C and G Electrical Installation Work á 
Technicians Radio /TV /Electronics Technicians. 
Telecomms Technicians and Radio Amateurs. 

COLOUR TV SERVICING 
Make them most of the current boom! Learn the 
techniques of servicing Colour and Mono TV sets 
through new home study courses, approved by 
leading manufacturers. 

TECHNICAL TRAINING 
Home study courses in Electronics and Electrical 
Engineering, Maintenance, Radio, TV, Audio, 
Computer Engineering and Programming. Also 
self -build radio kits. Get the qualifications you 
need to succeed. 
Free details from : 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS, 

Dept 732, Intertext House, London SW$ 4U4. 
Or Phone 9t -622 9911 (All Hours) 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

Miscellaneous 
HARDWARE. Comprehensive range of 
screws, nuts, washers, etc. in small 
quantities, and many useful Construc- 
tors' items. Sheet aluminium to indi- 
vidual requirements, punched, drilled, 
etc. Fascia panels, dials, nameplates 
in etched aluminium. Printed circuit 
boards for this magazine and other 
individual requirements, one -offs and 
small runs. Machine engraving in 
metals and plastics, contour milling. 
Send 2 x 412p stamps for catalogue. 
Ramar Constructor Services, Masons 
Road, Stratford on Avon, Warwicks., 
CV37 9NF. 

PRINTED CIRCUIT manufacturer's 
offer, ready drilled PCBs for PW and 
PE projects published after June 1974, 
at one price 70p, E.g. Orion amp, tele- 
phone exchange, Also full sets far: 
Tele- tennis £3.50 PE CCTV £1.40p. 
Power slaves £1.35p. Scorpio ignition 
and Ferret locator 60p. CWO. Please 
add 15p per 40 sa in P &P. Production 
space available for PCB production, 
design, silk -screen printing, electro- 
plating, tinning plus all graphic /art 
and photographic masters. Estimates 
by return post or phone. WKF Elec- 
tronics, Welbeck Street, Whitwell, 
Worksop, Notts. Tel: Whitwell 695 
(Derbys. ). 

SUPERB INSTRUMENT CASE by 
Bazelli, manufactured from heavy duty 
PVC faced steel. Hundreds of Radio, 
Electronics and Hi -Fi enthusiasts are choosing the case they require from our range of over 200 models. Largest 
choice at highly competitive prices, 
why pay more. Fast despatch. Free literature, (stamp would be apprecia- ted), Bazelli, Department No. 25, St. Wilfrids, Foundry Lane, Halton, Lan- caster LA2 6LT. 

SIMPLE TO FORM 
NON -MAGNETIC RUST PROOF 

MILL FINISH 

ALUMINIUM 
FLAT MINI SHEETS 

10ins. x 14ins. 20 swg (0.90mm.) 
6 sheets for £2 Intl P &P 

OTHER SIZES AVAILABLE 

For general car repairs, 
trims, kick plates, etc. 

BAYKIN 
ENGINEERING LTD. 

(Dept. PW) 
GREVILLE ROAD, BEDMINSTER, 

BRISTOL, BS3 1LL 

PCBs, PCBs, PCBSs, PCBs, PCBs. Any PE, PW, EE, WW project PCB from January 1974, 75p each. Only top quality glass fibre boards supplied. Strip or perforated board layouts con- verted to true PCBs. SAE and sketch or schematic for quotation. Capacity for one -off or quantity production of PCBs. Design, artwork or assembly. Northpoint (Electronics) Ltd., Wel- lington Trading Estate, Ashton -U- Lyne, Lancashire. 24 hour phone- 
answering service on 061 -339 4917. 

12 VOLT 21" 13. Watt Fluorescent Lighting 
(by Thorn /AEI) with diffuser á on /off switch. Ideal 
caravan, boat, emergency lighting, etc. Guaranteed. 

£5'50 inc. VAT Post. List price £702 inc. VAT 

SALOP ELECTRONICS 23 Wyle Cop, 
Shrewsbury, Shropshire Tel. 5329 

LOWEST COST IC SOCKETS. Use 
Soldercon IC socket pins for 8 to 40 
pin DIL's. Make 8 pin sockets for 
4p, 14 pin for 7p (at 300 pin price). 
70p for strip of 100 pins, £1.50 for 
3 x 100 £4 for 1000. 10p p &p for 
orders Under £2. Add 8% VAT. 
Instructions supplied -send sae for 
sample. SINTEL, 53n Aston Street, 
Oxford. Tel: 0865 43203. 

Synthesiser 
"Sounds 
Supreme 

by Dewtron ()"AT extra.) 

Famous kits, e.g. waa -wau complete 
kit £3.50; Fuzz kit £5.50. P &P 25p 
under £ 10. Ring Modulator modules 
£9. "Mister Gassman" Bass Pedal 
Units and whole range of synthesiser . 
modules, musical novelties, etc. Cata- 
logue 15p from D.E.W. Ltd.. 254 
Ringwood Road, Ferndown, Dorset. 
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NEW 
NIICROTEST 80 

MEASURES 

ONLY 
p ...:., 

90x70 x18 mm 

Amazing Value at 21115 
8 fields of measurement 

and 4q ranges 
Volts D.C. 6 ranges: 100mV -12V. -10V' - 50V. - 

200V. - 1000V. (20k d)/V) 
Volts A.C.5 ranges:1 .5V.-10V.-50V.-250V.- 

1000V. (4k2 /V) 
Amp. D.C. 6 ranges: 501..rA - 50011A - 5mA - 

50mA - 500mA - 5A 
Amp. A.C. 5 ranges: 250µA - 2.5mA - 25mA - 

250mA - 2.5A 
Ohms 4 ranges: LowD -D x 1 -.O x 10 -R x 100 

(da 1/10 di O fine a 5 Mega D) 
V Output 5 ranges: l 5V. -10V. - 50V. - 250V. - 

1000V. 
Decibels 5 ranges: + 6dB, +22dB, +36dB, 

+50dB, +62dB 
Capacity 4 ranges: 25µF - 250µF - 2500µF - 

25,000µF 

= - 

?'. , 

,'_. - - - _ - 
. - _ 

SUPERTESTER e80ß ICE 
20,000 Ohm per Valt /sensl- 
tivity Fully screened 
against external magnetic 
fields Scale width and 
small case dimensions (128 
x 95 x 32mm) Accuracy 
and stability (1% In D.C., roam roam 

01 

2% In. A.C.) of indicated 
reading Simplicity and 

ease of use and readibility Full ranges of 
accessories 1000 times overload Printed 
circuit board Is removable without de- soldering 

More ranges than any other £ Q , SO 
- meter. Ask for free catalogue s v 

Accessories (extra) available to convert Microtest 
80 & Supertester 680R Into following: -SIGNAL 
INJECTOR, GAUSS METER, ELECTRONIC 
VOLTMETER, AMPERCLAMP, TRANSISTOR 
TESTER, TEMPERATURE PROBE, PHASE 
SEQUENCE INDICATOR -Send for details. 

MORE RANGES FOR 
LESS MONEY! 
AC/DC Multimeter type U4324 

A -DC 0.06-3A -6 Ranges. 
A -AC 0.3 -3A - S Ranges. 
V -DC 0.6 -1200 V -9 Ranges. 
V -AC 3 -900 V -8 Ranges. 
Freq.: In the range of 45 to 20kHz 
Resistance: 500 Ohm to 5 MOhm- 
5 Ranges. Decibel: -10 to + 12dB. 
Accuracy: ± 2.5% DC. + 4% AC. 
Dimensions: 167 x 98 x 63 mm. 

Only £8'85 

, ' 
í 

\e., 
se 

C 

, 

Sì.5 2 " -" "I 
, 

.;git, 

ALPHANUMERIC'NWIE TUBES B7971 
The Alpha- 
numeric NIXIE 
tube has the 
ability to display 
all the letters of 
the alphabet, 
numerals -0 thru 
c and special 
characters in a 
single tuba. 
From the stand- , 
point of both ''l 
readability and 
electrical characteristics, 
NIXIE tube provides 
Including * 170v -21mA * Uniform, continuous 
height* Memory with 
circuits * Readability 
200 footiamberts brightness 
loss of brightness * 
Price only 99p 
Bases for above 60p 

i ll+ in 

many 

line 
simple 
in 

Character 

each 
each. 

.. 
, _T 

i'¡ig -,TtT 

the Alphanumeric 
unique * All d.c. 

characters 
solid state 

high ambient * Long life 
height 

plus 1613. P /P. 

,.__.ì- 
lr¡7>G rfJi 

benefits 
operation 
of equal 

drive 
light ... 
with no 

21in. 

JUST ARRIVED ! ! 
NUMERIC INDICATOR TUBES 

Ultra -long life, high quality, 0 -9 and 2 indepen- 
dent decimal points. Supply voltage 200V D.C. 
Current l4mA, Pulse duration 100µs. Character 
height 0.51, overall size 1.4. 
Brand new, guaranteed. Surplus to manufacturers. 
requirements. Type B5053st 
1 -25 £1.00 25+ 90p 100+ 80p 

1000+ price on application 
Add 8% VAT to all items + 35p P & P 

ELECTRONIC BROKERS LTD. 
49 -53 Pancras Road, London NW1 2QB 

Tel: 01 -837 778t 

84 

VALVES. New, boxed, and reclaimed 
types. S.A.E. for lists. Al Radio Com 
ponents, 14 The Borough, Canterbury, 
Kent, CT1 2DR. 

LOW COST I.C. MOUNTING. Lengths 
of 100 I.C. pin sockets, 60p (p & p 
5p). Quantity rates, SAE details & 
sample. L.E.D. (MLED500), 20p each. 
(post paid). P.K.G. Electronics, "Oak 
Lodge", Tansley, Derbyshire. 

BULK OFFERS 
All goods full spec. and marked 

1N4001 £2501100 1N4002 £2.80/100 
1 N4003 £3.20/100 1 N4004 £3.60/100 
1 N4005 £4.30/100 íN4006 £4.70/100 
1N4007 £5.00/100 1N914 £3.00/100 
BC116A £8.00/100 BC267 - £800 /100 
741C £19.-00/l00 NE555V £39.00/100 

400rpW Zeners, most values £5/100 . 

Assorted Computer Panels £25 /cwt. 
Assorted small value caps -mica, ceramit'etc, 

£26/10000 
Ferric Chloride £30/l00 lib bags 
Miniature Mains transformers, all 100mA Sec: 
6-0-6V £5/10; 9 -0 -9V £5.50110; 12 -0 -12 £6/10 

3 ex- computer tape on 101" NAB spools £100/100 
Veroboard Offcuts 1016 £22 
Minimum order £5; Carr. Free. 
Add VAT at appropriate rate. 

JUNIPER ELECTRONICS (PWI) 
PO BOX 61, SOUTHAMPTON 

ANTIQUE WIRELESS ENTHUSIASTS: 
For all your requirements in obsolete 
radio, contact "Tudor Rees." 1975 Full 
catalogue now available, 40p post paid. 
Antique Wireless Service, 64 Broad 
Street, Staple Hill, Bristol, BS16 5NL. 
Tel. 0272 565472. 

SINTEL 
Add 10p P. & P. for orders under 
£2. Data, and circuits where 
appropriate supplied with orders, 
or available separately (send gin 
x 4ín S,A.E.) ADD VAT at 0 %. 

Economy DL704 0.31n LED 7 segment display 
Only 95p 

NSN33 0.121n 3 Digit LED readout -only 55p /digit 
£1.65 

MAN 3M type 0.121n 7 segment display 48p. 
MK50250N Alarm Clock I.C. £5.80 
P.C.B.s now available for clocks, drivers, displays 
(send gin x 4ín S.A,E.) 
CT7001 + 4 DL704 only £10.80; CT7001 + 6'0/.704 
for £12.70 
SOLDERCON I.C. Socket Pins 100 pins for 5013 

300 pins for £1.50 
(Instructions supplied) 1,000 pins for £4.00 
Send S.A.E. for sample 3,000 pins for £10.50 

SINTEL, 53N ASTON STREET. OXFORD. 
Tel. (0865) 43203 

P.W. CRATA F.M. TUNER. Set of five 
P.C. boards £3, p &p 20p. Other com- 
ponents available. S.A.E. for lists. 
Teleradio, 325 Fore Street, Edmonton_ 
London N9 OPE. 

P.W. EASY -BUILD ORGAN 
Set of two P.C.B's £7.20 
Set of thirteen MOS I.C.s £21 65 
Set of all semiconductors £26.70 
Set of all semiconductors plus 

the P.C.B's £32.00 

P.W. TELE- TENNIS 
SET OF SIX P.C.B's £7.50 

All include P & P and V.A.T. 

FORESIGHT ELECTRONICS 
62 HIGH STREET, 

CROYDON, SURREY 

DIGITAL CLOÇK CHIP, AY -5 -1224, with 
data & circuit diagram, £3.66 + VAT, 
`Jumbo' LED digits (16mm high), type 
DL -747, only £2.04 each + VAT, post 
free: Greenbank Electronics, 94 New 
Chester Road, Wirral, Merseyside. 
L62 5AG. 

BUILD T, 

TREASURE TRACER 

MK III Metal Locator 

Varicap tuning 
Britain's best selling metal 
locator kit 
Weighs only 22oz. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Thoroughly professional finish 
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 

Complete £9.80 Built, tested -£13.75 
and guaranteed 

P 50n 781) VAT P &P 60p, -- £1.10 VAT 

MINIKITS ELECTRONICS, 
to CLEVELAND ROAD, 

LONDON, E18 2AN (Mail order only) 

VALVES, TRANSISTORS. Valves 1930 
to 1975. 2,000 types in stock, many 
obsolete. List 15p. Transistor list 15p. 
Wanted valves and transistors all 
types. Dealers, wholesalers, etc. stock 
cleared. Must be new and boxed. Cox 
Radio (Sussex) Ltd., The Parade, East 
Wittering, Sussex. West Wittering 
2023. 

MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lead Acid Re- 

chargeable- Cells. 
Size L4S0 -1.4" a 1.1" 
x 44 ". 3 for £1.85 

inc. P. & P. 
Size GA2 -1.7" x 1.3" 
a r. 3 for £2.35 

inc. P. & P. 
GARFIELDS, 269 Rye 
Lane, London, S.E.18 

AERIAL WIRE. High quality PVC 
covered multi- strand copper, 60ft 60p 
(lop); 75ft 87p (13p); 100ft £1.20 
(15p); 150ft £1.80 (24p); 200ft £2.39 
(26p); 250ft £2.96 (28p); 300ft £3.54 
(31p). P & P in brackets. Longer 
lengths available. SAE all enquiries. 
Al Radio Components, 14 The 
Borough, Canterbury, Kent CT1 2DR. 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies. 

+59pc: 

ITV. F BBC, 
aze /w 

a Colour -i Guaranteed - Perfect Pictures. 
ave CEs. We supply 

this genuine 0.5.f. 
aerial for only E2.20, can 

e fitted outside or inside. 
Quality made technically 

,y advanced design. Precision 
gridretlector eliminates ghosting. 

Complete with clamp, instructions 

advice. Money Back Refund. , Wall /Caravan Bracket 25p. Best 
/' ( f / ! ; Cable 128 per yard. Plug 10P 5 FREE 

with order maps 5 channel reference 

of Radio a N Transmitters. 
f, SEND DIRECT TO DEPT. PWtp 

219 Mansfield Rd. Nottingham. 
o 

IMPERIALTRADING (AERIALSILTD- 
the quality Aerial Spenalists. 

J. & A. TWEEDY (Electronic Supplies) LTD. 
79 Chatsworth Road, Chesterfield, S40 2AP 

We Save in stock a good range of Jaybeam TV 
and FM aerials. As well as these we have a good 
stock of accessories. A SAE will bring more 
details. 
Multibeam: MBM 28 £5.00. MBM £8.00. MBM 70 
£12.50. JBM 18 £4.00. Rotators AR 30 £thee. 
AR 40 £3200. CD 44 £6400. Stereobeam: SBM2 
£3.00. SBM 3 £4.00. SBM 4 £5.00. SBM 6 £6.95. 
NEW 9 element £1900. 
VAT included on all prices. 
Masthead amplifiers £1100. Setback £S50. 
State group required on all aerials and amplifiers. 
Carriage is paid on all aerial orders but extra on 
accessories. 
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VALVE BARGAINS 
Any 5 50p, 10 75p, 50 
£330, 100 £6.40. Your 
choice from the fol- 
lowing list: 
ECC82, ECL80, EB9I, EF80, 
EF183, EF184, PC86, PC88, 
PC97, PC900, PCC84, 
PCC89, PCC189, PCF80, 
PCF802, PCF805, PCL82, 
PCL84, PCL85, PCL805, 
PCL86, PFL200, PL36, 
PL504, PY33, PY81, PY800, 
PY88, EH90, 30FL1, 30FL2, 
30PLI4. 

Colour Valves 25p each 
PL508. PL509, PY500 /A 

Press 4 Button UHF 
Tuners £250. 

AERIAL BOOSTERS 

We make three types of 
Aerial Boosters all for 
set top fitting, with Co -ax 
Plugs and Sockets. 
BU -For Stereo and 

Standard VHF Radio 
B12 -For the older VHF 

Television, please 
state BBC! and ITV 
Channels. 

845 -For mon. or colour 
this covers the com- 
plete UHF band. 

All Boosters are com - 
plete with Battery and 
take only minutes to fit. 

Price £3.40 each 

BARGAIN PACKS 
All Components in the Bargain Packs are unused 
and marked. 
Pack I- Polyester (C280) Axial Leads Capacitors - 

250V/W & 400V /W, very good mixed selection from 
0.01 UF to 2.2 UF. Price 100 £1, 1000 £8 (our choice). 

Pack 2.- Electrolytic Capacitors- complete mix 
selection from I UF to 1000 UF, and from 10V /W to 
63V /W. Price 100 £1.50, 500 E6 (our choice). 

Pack 3.- Transistors -any 10 80p, any 100 £7 (your 
choice). ACI28 - AC176 - BCI13 - BCII5 - BC135 - 
BC153 - BCI71 - BCI72. 

Pack 4. -15 Mixed Plugs, mixed selection of co -ax, 
din2 -3 -5 pins, jack standard- 3.5mm- 2.5mm. Price £1. 

Prices include V.A.T. P. & P. under L1 /10p, LI to £3/15p, 
above L3 /20p. Overseas at cost. Money back guarantee on 
all orders. 
ELECTRONIC MAILORDER LTD., 62 BRIDGE ST., 
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036. 

H.A.C. SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short-Wave Equip- 
ment of quality. "H.A.C." were the Original 
suppliers of Short-Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.E., Army, Hams, etc. 

1974 "DX" RECEIVER 
Complete kit -Price 54.00 (incl. p. & p. & V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume. " -"I have now heard over 300 
stations including many Amateurs. I have 
received 32 Q.S.L. verified reports -from all 
continents. An amazing one -salver." 
This kit contains all genuine -short -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 S.W. kits, including the famous model 
"Ii plus" (illustrated above). All orders despatched 
by return. Send now for free descriptive catalogue 
of kits and components. 
Send stamped envelope for details. 

"H.A.C." SHORT -WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 

TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Prr. 120/240 -V Sec. 120/240 V Centre Tapped And Screened 
Ref. 
No. 

VA 
(Watts) 

Wdight 
- lb oz 

Size cm. 
- 

' P & P 
£ p 

07 20 I 8 7.0 x 6.0 x 6.0 2.80 38 
149 60 3 12 9.9x 7.7x 8.6 437 45 150 5 8 9.9 x 8.9 x 86 4.09 45 
151 200 8 0 12.1x 9.3x102 813 53 
152 250 13 12 12.1 x 1 1 .8 x 10.2 9.63 73 
153 350 15 0 14.0 x10.8 x 11-8 I I -88 73 
154 500 19 8 14.0x 13.4 x 11.8 13.65. 91 
155 750 29 0 17.2x 14-0x 14.0 20 51 
156 1000 -38 0 172x16.6 x14.0 29.15 
157 1500 46 0 21.6 x 13.4 -e 18I 33.23 
158 2000 60 0 21 .6 x 15.3 x 18.1 3707 

Ref. VA Weight 
AUTO TRANSFORMERS 

Size cm. Auto Taps P & P 
No. (Watts) lb oz e - p 
113 20 10 5.8 x 5.1 x 4.5 0-115-210-240 I -et 70 
64 75 2 4 7.4 x 6.7 x 6.1 0 -115- 210 -240 2.90. 0 

4 150 3 4 8.9 x 7.7 x 7.7 0-115-200-220-240 4.12 45 
66 300 6 4 9.9 x 9.6 x 8.6 5.02 53 
67 500 12 8 12.1 x 1 1.2 x 10.2 It 8.82 67 
84 1000 19 8 14.0 x 13.4 x 14.3 13.60 91 
93 1500 30 4 14.0 x 15.9 x 14.3 18.31 
95 2000 32 0 172 x 16.6 x 14.0 PP Pt 24.20 
73 3000 40 0 21 -6x 13.4x 18 -1 35.09 0 

CASED AUTO TRANSFORMERS 
I 15 mains lead input and U.S.A. 2 -pin outlets. 20VA E3.23 pp 38p 
500VA E10.45 pp 80p I000VA E17.51 via B.R.S. 

TRANSFORMERS 
PRIMARY 240250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. 
No. 

Amps. Weight 
12V 24V lb oz 

Size cm. Secondary Windings P & P 
1 p 

III 0.5 0-25 8 4.8x 2.9x 3.5 0.12V at 0.25A x21'47 23. 
213 1.0 0.5 I 4 6.1 x 5-8 x 4.8 0.12V at 0-5A x 2 1.74 30 

71 2 I 112 7.0 x 6-4 x 6.1 0-12V atlA x2 229 30 
18 4 2 2 12 8.3 x 7.7 x 7`0 0.12V at 2A x 2 2.06 30 
70 6 3 3 8 8.9 x 8.O x 7.7 0.12V at 3A x 2 4.12 45 

108 8 4 5 8 9.9 x 8.9 x 8.6 0.12V at 4A x 2 4.56 45 
72 10 5 6 4 9.9x 9.6x 8.60-12Vet SAx2 -5.14 53 

116 12 6 6 12 9.9x10.2x 8.60.12Vat5Ax2 552 53 
17 16 8 81212 -I.x 9.9 x 10.20.12V at 8A 2 7.28 60 

115 20 10 II 814 =0 x 9.6x 11.80.12V at 10A 2 1039 73 
187 30 15 15 814.0x 12.1 x 11.80.12V at I5Ax 2 13.59 85 
226 60 30 32 0 17.2 x 15.3 x 14.0 012V at 30A x2 16.83 

30 RANGE 
Ref. Amps, Weight Size cm. Secondary Taps P & P 
No. lb oz £ Is 
112 

79 
0.5 
I.0 

I 

2 
4 
4 

6.1x 5.8x 4.8 0- 
7.0 x 6.7 x 6.1 

12- 15- 20- 24 -30V 1.81_ 
2.46 

30 
38 

3 2.0 3 4 8.9 x 7.7 x 7.7 ., 3.49 38 
20 3.0 4 8 9.9 x 8.3 x 8.6 4.53 45 
21 4.0 6 4 9.9 x 9.6 x 8.6 5.13 53 
51 5.0 6 12 12.1 x 8.6x10.2 6.41 53 

117 6.0 8 0 12.1 x 9-3 x 10.2 7.16 60 
88 8,0 12 0 12.1 x If -B x 102. 

I, 
9.90 67 

89 10.0 13 12 14.0 x 10.2 x 11.8 9.87 73 

Ref. 
No. 

Amps. Weight 
lb oz 

Size cm. 
50 VOLT RANGE 

Secondary Taps P & P 
E p 

102 0.5 112 7.0 x 6.4 x 6.1 0- 19 -25- 33.40 -50V 2.58 30 
103 1.0 2 12 8.3 x 7.4 x 7.0 Pt , 3.38 38 
104 2.0 5 8 9.9 x 8.9 x 8.6 4.68 45 
105 3.0 6 12 9.9x 10.2 x 8.6 5.81 53 
106 4.0 10 0 12-1 x 103 x 102 7.60 67 
107 6.0 12 0 14.0 x 10.2 x 11.8 1P 12.10 67 
118 8.0 18 0 14.0 x 12.7 x 11.8 12.98 85 
119 10.0 25 0 17.2 x 12.7 x 14.0 16.99 

Ref. 
No. 

Amps. Weight 
lb 

Size cm. 
oz 

60 VOLT RANGE 
Secondary Taps P & P 

E p 
24 0.5 2 4 7O x 6.7 x 6.1 0- 24- 30- 40 -48 -60 2.33 38 
26 1.0 3 4 8-9 x 7.7 x 7.7 3.41 38 
27 2-0 6 4 9.9 x 9.6 x 8.6 5.08 45 
25 3.0 8 12 12.1 x 9.9 x 102 OP 

7-52 60 
23 4.0 13 12 12.1 x 11 --8 x 102 8.75 67 
40 5.0 1200 14.0 x102x118 , 9.75 73 
20. 6.0 15 8 14.0 x 12.1 x 11.8 1130 85 
21 8.0 25 00 14.0x 14.7x 1 1 -8 15.00 
22 10.0 25 00 172 -x 12.7 x 14.0 17.52 
89 12.0 29 00 17.2 x 14.O x 14.0 PP It 19.98 

MINIATURE TRANSFORMERS WITH SCREENS P & P 
Ref. MA. Weight Size cm VOLTS E p 
238 200 2 2.8x2.6x2.0 3 -0 -3 - 1.54 10 
212 IA IA I 4 6-1x5.8x4.8 0 -6 0 -6 1.84 30 

13 100 4 3.9x2.6x2.9 9 -0 -9 1.41 13 

235 330,330 4 4.8x2.9x3.5 0 -9,0 -9 1.56 19 
207 500, 500 100 6.1x5.4x4.8 0 -8-9, 0 -8-9 1.92 30 
208 IA, IA 1 12 7.0x6.4x6. I 0- 8- 9.0 -8-9 .3 30 38 
236 200,200 4 4.8x2.9x3.5 0- 15.0 -15 I.43 19 
214 300,300 I 4 6.1x5.ex4.8 0- 20.0 -20 1.93 30 
221. 700 (D.C.) 1 8 7.0x6-1x6.1 20- 12- 0 -12 -20 2.17 38 
206 IA, IA 2 12 8.3x77x7.0 0- 15 -20, 0 -15-20 3.46 38 
203 500,500 2 4 8.3x7.0x7.0 0.15- 27.0 -15 -27 3.00 38 
204 IA, IA 3 4 8.9x7.7x7.7 0 -15- 27.0 -15- 27,.3.85 38 

Carriage via BRS 

PLEASE ADD 8% 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. 
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WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS ONLY 
Send 15p postage for our comprehensive catalogue 

TRANSISTORS (less 10% for 25+ of one type) 
AC125 13p 13C149C 8p BF180 33p 0081 15p 2N1131 20p 2N3773240p 
AC126 11p 13C154 18p BF181 33p 0082 15p 2N1132 20p 2N3819 28p 
AC127 11p BC157 13p BF184 22p 0083 20p 2N1301 20p 2N3820 38p 
AC128 11p BC158 11p BF185 22p 0C140 100p 2N1302 20p 2N3823 60p 
AC176 12p BC159 13p BF194 10p 0C201 70p 2N1303 20p 2N3824 50p 
AC187- 12p BC167 12p 13F195 10p 0C202 80p 2N1304 24p 2N3904 15p 
AC188 12p BC168 12p BF196 12p TIP29 43p 2N1305 24p 2N3905 17p 
ACY17 35p BC169 12p BF197 15p TIP29A 45p 2N1306 24p 2N3906 17p 
ACYI9 25p 8C170 110 BF257 32p TIP30 48n 'N1307 24p 2N4037 3Sp 
ACY20 24p BC171 11p BF595 18p TIP30A 54p 2N1893 30p 2N5457 30p 
ACY21 29p BC172 11p BFX86 21p TIP31 54p 2N1990 45p 2N5458 30p 
ACY22 16p BC177 169 BFX88 22p TIP32 64p 2N2217 23p 2N5459 30p 
AD140 48p BC178 16p BFY50 15p TIP33 95p 2N2303 25p 
AD149 48p BC179 18p BFY51 15p TIP34 130p 2N2483 30p DIODES 
AD16I 38p BC182 10p BFY52 15p TIP41A 68p 2N2646 38p AA120 10p 
AD162 38p BC183 10p BFY53 17p TIP42A 74p 2N2906 15p BY100 18p 
AF114 33p BC184 11p BSX20 16p TIS43 26p 2N2907 18p BY127 11p 
AF115 13p BC212 12p BU105 £220 TIS44 17p 2N2926R 9p BY164 35p 
AF116 18p BC213 12p MJE370 63p ZTX107 10p 2N29260 9p BYZ11 25p 
AF117 13p BC214 17p MJE371 78p ZTX108 10p 2N2926Y 9p 0A5 38p 
AF118 40p BCY42 28p MJE520 62p ZTX109 12p 2N2926G1Op 0A9 9p 
AF721 33p BCY43 25p MFP102 30p ZTX300 12p 2N3053 18p 0A79 10p 
AF124 30p 8CY58 18p MPF103 30p ZTX301 14p 2N3054 42p 0A81 8p 
AF125 30p BCY59 18p MPF104 30p ZTX302 18p 2N3055 45p 0A85 13p 
AF126 30p BCY70 15p MPF105 35p ZTX304 22p 2N3614 59p 0A90 6p 
AF127 30p BCY71 18p OC26 40p ZTX311 10p 2N3615 65p OA91 6p 
AF139. 33p BCY72 12p 0C28 48p ZTX341 19p 2N3702 12p 0A200 6p 
AF181 45p B0131 40p 0C35 48p ZTX500 159 2N3703 12p 0A202 6p 
AF186 48p BD132 40p 0C36 52p ZTX502 18p 2N3704 12p PL4001 6p 
AF239 38p BD137 45p 0C41 15p ZTX504 42p 2N3705 12p PL4004 6p 
BC107 10p BD145 55p 0C42 15p ZTX531 23p 2N3706 10p PL4006 6p 
BC108 10p BDY60 75p 0C44 11p ZTX550 18p 2N3707 10p 1N914 Sp 
BC1088 12p 130Y61 65p 0C45 11p 214697 13p 2613708 8p 1N4001/2 5p 
13C109 10p 139115 22p 0070 11p 2N706 11p 2N3709 8p 1N4003 6p 
BC109C 12p BF177 26p 0071 11p 2N708 16p 2N3710 9p 1144004/5 6p 
BC147 Sp BF178 28p 0072 11p 2N918 40p 2N3771 140p 1N4006/7 7p 
BC148 Bp 139179 33p 0074 28p 2N930 -18p 2143772 160p 1N4148 5p 

TTL 74 
DIGITAL ICs 

7400 14p. 
7401 149 
7402 15p 
7403 15p 
7404 18p 
7405 18p 
7406 38p 
7407 38p 
7408 15p 
7409 15p 
7410 15p 
7411 209 
7412 20p 
7413 35p 
7414 60p 
7416. 35p 
7417 35p 
7420 15p 
7422 24p 
7423 27p 
7425 27p 
7426 27p 

7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7445 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
4772 

Discounts Less 5% for 15+ mixed 
Less 10% or 25+ mixed 
Less 15% Cr 50+ mixed 

389 
15p 
25p 
36p 
27p 
27p 
15p 
75p 
65p 

120p 
105p 
88p 

1059 
100p 
ß6P 
15p 
15p 
15p 
15p 
15p 
30p 
26p 

7473 33p 74121 32p 
7474 32p 74123 63p 
7475 47p 74141 75p 
7476 32p 74151 699 
7480 44p 74153 69p 
7481 99p 74155 69p 
7482 75p 74156 70p 
7403 83p 74160 101p 
7484 90p 74166 143p 
7485 125p 74167 315p 
7469 334p _ 74170 2159 
7490 47p 74172 5409 
7491 80p- 74176 1039 
7492 48p 74180 106P 
7493. 47p 74184 1609 
7495 63p 74185 169p 
7496 -72p 74190 160p 
74100 135p 74191 160p 
74104 40p 74192 128p 
74105 40p 74193 128p 
74107 33p 74198 210p 
74110 43p 74199 210p 

APOLLO -MW 
TUNER /RECEIVER 
(all parts available) 
5 -25 pF Miniature 
DAU Trimmers 209 
LM 1820N £1.40 
MVAM1 £2.70 
6 -Way Tuner Unit 
IM1 9932 £3.75 
Slider 5K12 Lin 35p 
Slider 50K12 Lin 150mm 
Rivlin R1310 £3.00 
INDUCTORS 
TOKO 6A6408 30p 
TOKO Y18576AQ 30p 
TOKO YHCS11100AC2 

30p 
TOKO CFU050D 55p 
P.C. Board 90p 

(plet5% 

e 
diKI 

) 
scount for corn- 

LINEAR IC'S ( less 5% 50+mixed) 
709C 28p. LM380 100p 

723C 55p LM381 185p 

741C 28p MC1303L 130p 

747C 80p MC1304P 360p 

748C 28g MC1310P 240p 

7805 (T03) 160p MC1710CG 55p 

AY-1-0212 5.54p MFC4000B 54p 

AY-1-5051 115p MLM309K 156p 

CA3018 72p 
CA3035 135p 
CA3036 90p 
CA3046 55p 
CA3048 220p 
CA3075 150p 
CA3081 150p 
CA3089E 210p 
CA3090Q 310p 
LM300 170p 

MVR12 
148555 

NE562 
PA263 
SL403D 
SL414A 
SN76033 
SN76115 
TAD100 
TBA800 
TBA810 
ZN414 

170p 
55p 

3109 
195p 
1509 
1509 
250p 
250p 
140p 
110p 
150p 
110P 

BRIDGE 
RECTIFIER 
(plastic case) 

1 A100V 
1 A200V 
1 A600V 
2A50V 
2A100V 
2A200V 
2A400V 
2A600V 
4A800V 
6At00V 

21p 
24p 
25p 
30p 
35p 
40p 
44p 
45p 
90p 
S8p 

ZENER 
DIODES 
Range 
2-7V -31V 
400mal 9p 
3.3V -33V 
1-3W 17p 

SCR 
(Thyristor) 
1A 50V 38p 
1A 100V 42p 
IA 400V 52p 
1A 600V 70p 
3A 100V 44p 
3A 400V 75p 
3A 600V 91p 
7A 600V 109p 
16A 400V 99p 
MCR101 34p 

TRIACS 
200V 3A 91p 
500V 3A 120p 
400V 6A 120p 
500V 6A 150p 

DIAC 
ST2 25p 

DIL 
SOCKETS 
8 pin 14p 
14 pin 14p 
16 pin 15p 
24 pin 75p 

ALUM. BOXES 
with lid 
21x5,1x11° 48p 
4x4x1 1" 48p 
4x2tx1 =," 

4x5 =,xi;" 
4x2kn2" 
3x2x1" 
7x5x2;" 
8x6x3" 
10x7x3" 
10x4 }x3" 
12x523" 
12x8x3" 

48p 
53p 
50p 
38p 
78p 
99p 

118p 
99p 

120p 
150p 

FUSES AND HOLDERS 
20mm 150mA -5A 3p 
1" 2A -13A mains 4p 
15" 250mA -15A 3p 
Panel Holder Single 6p 

[hassis 

hassis Holder 25mm lOp 
Holder 1=," 229 

SPEAKERS 
8523" 0-5W 

68p 

ENAMEL COPPER WIRE (2oz reel) 
16, 18, 20, 22 SWG 32p P& P 
24, 26, 28, 30 SWG 39p 5p per 
32, 34, 36, 40 SWG 48p reel 

FERRITE RODS: -4" diam, 
2" - 8p; 5=," - 15p; 60" - 18p 

PTO ELECTRONICS 
initrons 3105F 
set] display 10p 
CP70 409 
CP71 85p 
RP12 58p 

ORP61 46p 

LED TIL 209 (Red) 
with socket 18p 
2N5777 40p 

EARPHONES 
With Cord and Jack Plug 
Magnetic 
2.5 mm plug 15p 
3.5 mm plug 15p 
Crystal 
35 mm plug 28p 

IRCRAFT BAND CONVERTOR 
od. VHF 105 
njoy listening to Aircraft band by 
erely placing it beside a radio. 
rice: £4.75 p & p 15p. 

THERMISTORS 15p each 
VA 1034; VA 1040; VA 1055; VA 1056; 
VA 1058; VA 1066; VA 1067; VA 1077; 
VA 1098; VA 1100. 

ALL DEVICES BRAND NEW AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS 
OF BUSINESS: CASH /CHEQUE /P.O.s OR BANKERS 
DRAFT WITH ORDER. GOVERNMENT AND 
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS 
ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME. 
P & P ADD 20p TO ORDERS UNDER £5.00. OVERSEAS 
ORDERS POSTAGE AT COST, AIR /SURFACE. 

PRICES EXCLUSIVE OF VAT. 

POLYESTER CAPACITORS: Axial lead type. (Values are in µf). 
400V: 0001, 0-0012, 0.0015, 00018, 00022, 0.0033, 0.0047, 0.0068, 0.01 3p; 0.015, 
0022, 0033, 0047, 0068, 0.1 4p; 0.15, 0-22, 7p; 0.33, 10p; 0.47, 13p; 160V: 0.1, 0.15, 
4p; 0-22 5p; 0.33 6p; 0.47 9p; 0.6810p; 1-0 13p. 250V: 0.22 Sp; 0.33 8p; 0.68129; 
0.47 911; 2.218p. 

RADIAL LEAD P.C. TYPE (Values are in Rf). 
250V: 0.01, 0-015, 0.022, 3p; 0.033, 0047, 0-068, 3; p ; 0.1 4p; 0.15 4p; 0.22, 0.33 5p; 
0.47 7n; 0.6810p; 1.0 11p: 1.5 209; 2-2 22p. 

ELECTROLYTIC CAPACITORS. Axial lead type (Values are in µf) 
63V: 0.47,,7 -0, 1.5, 2.2, 3.3, 4, 4.7, 6.8, 10, 15, 20, 22, 47, 68, 6p. 100, 12p. 40V 100, 8p 
50V: 1000, 42p. 30V: 3500, 41p. 25V: 10, 68, 150, 6p; 220, 11p; 470, 13p; 680, 189; 
1000, 24p; 2200, 34p. 3000, 39p; 4700, 47p. 16V: 40, 125, 250, Op. 16V: 1000, 1500, 16p. 
10V: 4, 100, 5p; 540, 10p; 1000, 14p; 2200,13P. 

POTENTIOMETERS (AB) Carbon 
Track, O.25W Log & 0.5W Linear values 
iK0- 2M0single gang 149 
5K52 -2M S2 single gang D/P switch 32p 
2KO -2MS2 dual gang stereo 45p 

SLIDER POTENTIOMETERS 
O.25W log and linear values 
5KO -500KO single gang 35p 
10K -500K ohm Dual gang 509 
KNOBS for above Black or Silvered Sp 

PRESET POTENTIOMETERS 
8.1W 500 -1MO Vertical only 
0ß5W 1000 -2MS2 Horizontal 
0.25W 1K S2 -2M0 Vertical 

5p 
6p 
6p 

TANTALUM BEAD CAPACITORS 
25V: 0.1µF, 0.2, 0.47, 1 -0, 2.2, 4.7, 6.8 
35V: 0177F, 0.2, 0.47, 1.0, 2.2, 4.7 
20V: 100; 16V: 220; 10V: 3377F, 227/F. 
6V: 330, 47µF; 3V: 4717F, 100µF. 
Price: 10p each. 

MYLAR FILM CAPACITORS 
100V: 0.001, 0002, 0.005, 00117F 
0-015, 0.02, 0.04,. 005µF 
0.15, 0ß 50V: 04777F 

3p 
4p 
6p 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 5pf- 10,000pf 2p 
001577f, 00220f, 0.033µf, 004714 3p 

QUALITY RESISTORS. ERIE MAKE 
Small Size, High Stability, Low Noise PRICE 
Type Pwr Tol. Range Val. 1 -99 100.499 500+ 
Carbon 1W 5% 2.20 -10M E24 1p O-Sp 0.7p 
Carbon 5W 5% 2.20 -10M E12 ip O.8p 0.79 
Carbon 1W 5% 2.20 -10M E12 2.5p 2p - 
WW 4W 10 %. 2-20-10011 E12 8p 7p - 
Quantity price applies to resistors of each value not mixed. 

JACKSONS 
DIELECTRIC 
TUNING 
CAPACITORS 
100pí 80p 
300pf 88p 
500pí 95p 

JACK PLUGS SOCKETS 

Screened Plastic Open 
chrome body metal 

25mm 10p Op Op 
35mm 14p 10p 8p 
Standard Mono 17p 13p 13p 
Standard Stereo 30p 18p 15p 

Moulded 
with 
break 

contacts 
17p 
25p 

DIN 
2PIN LOUDSPEAKER 
TYPE. 3, 4, 5 (180° & 
240 °) 6PIN 

Plugs Sockets Couplers 

12p 8p 15p 

CO -AXIAL (TV) 10p 8p 159(íf.) 
PHONO 
assorted colours 

8p 5p (sgl.) 
7p(dbl.) 

10p (trpl.) 

9p 

BANANA 7e in - 

PANEL METERS 
60mm x 46mm x 35mm 
requires 1#" hole 

FULL SCALE 
ME 6 0 -50µA 
ME 7 "0 -100íA 
ME 8 0 -500uÁ 
ME 9 0 -1mA 
ME 10 0-5mA 
ME 11 0 -10mA 
ME 12 0 -50mA 
ME 13 0 -100mA 
ME 14 0 -500mA 
ME 15 0-1 amp 
ME 16 0 -50V AC 
ME 17 0 -300V AC 
ME 19 "VU" Meter 
Price £2.65, p & p 109 

TOGGLE: SPST 18p 
DPDT 22p 

SUB -MIN TOGGLE 
SP changeover 45p 
SPST on /off 40p 
DPDT 6 Tag 64p 
SLIDE: 
1A DP 250V 10p 
1 A DP 250V C/O 12p 
}A DP 250V 9p 

SWITCHES 
PUSH BUTTON: Miniature push 
to make or break non locking 15p 
ROCKER (white): 10A 250V SP 
changeover centre off 25p 
ROCKER: Illuminated (white) incorp- 
orates neon, lights when on 
3A 240V 45p 

ROTARY SWITCH: " pole /12way 
2p /6w, 2p /2w, 2 /p4w, 3p /3w 3p /4w, 

4p /2w, 4p /3w 24p 

R.F. 
CHOKES 
1 5mH 20p 
2-5mH 20p 

HEAT SINKS 
Low Power 
To5 15p 

To66 (TV2) 15p 
Toi (H13) 5p 

TRANSFORMERS MAINS 
Primary 220 -240V 
6 -0 -6 (miniature 100mA 
9- 0- 9(miniature) 100mA 
12 -0-12 (miniature) 100mA 
24 -0-24V 500mA 
30- 24- 20- 15 -12 -0 2A 
Pulse Transformer PT ATA 

90p 
90p 
90p 

220p 
340P 

85p 

VEROBOARD Pitch 
0.1 0.15 

(copper clad) 
30p 23p 
32p 3Zp 
32p 32p 
38p 389 
96p 75p 

130p 105p 
173p - 

24-x33" 
2 #x5" 
3)x31" 
30x5" 
219E17" 
30x17" 
4;x17" - 

Pkt of 36 pins 
Spot face cutter 
Pin insertion tool 

0.15 
(plain) 

14p 
15p 

26p 
53p 
79p 

109p 
22p 
48p 
59p 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, Blue, 
Green, Yellow, White 14p 
LES BULBS 6v and 12v 6p 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top 28p 
MES BULBS 3.5V 6V and 24V 6p 
NEON: RED round top 250V 21p 
NEON: ;" square top, red, green, 
Req. 1." hole - 

21p 

KNOBS (fits 1" shaft, with grub screw 
except K2 and K8) 
K1 Black or white pointer type 10p 
K2 Slim silvered aluminium 10p 
K3 Black l #" with chrome rim 15p 
K4 Black serrated. Metal top with 

line indicator 33m diem. 18p 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm dia. 20p 
K6 PK2 as K5 with pointer on skirt 20p 
K7 Black, knurled, tapered. Metal top 

top & skirt. Calib. 0 -10, 30mm 20p 
K8 Black or silvered for slider pot , 9p0 
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And now the FANE 'SPECIALIST' RANG E 
L'SPEAKERS OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL 

Features include ROBUST CAST ALUMINIUM CHASSIS and 2" EXTRA HIGH POWER VOICE COILS 
All models available in impedances of 8 ohm or IS ohm 

Recommended Prices inc. VAT Guarantee; 2 years 

Must. 
12" 

'DISCO 60' 

OUR FAST SELLING 
and RELIABLE 

`POP' RANGE 
IS STILL AVAILABLE AT 
REC. PRICES from 

£630 

12" `DISCO 60' 60 watts R.M.S. 
Linen Cone Surround. Fitted extra 
large Tweeter Cone. Frequency 
Range 50- 15,000 Hz 

Rec. Retail Price 

12" `GUITAR 601' 60 watts R.M.S. 
Plastiflex Cone Surround. Alumin- 
ium Centre Dome. Frequency 
Range 50 -9,000 Hz. 

Rec. Retail Price 
DESIGNED FOR LEAD GUITAR 

12" `GUITAR 60B' 60 watts R.M.S. 

£24.75 

£23.50 

Linen Cone Surround. 
Frequency Range 45 -9,000 Hz. 

Rec. Retail Price 
FOR USE IN MULTIPLES FOR BASS GUITAR 

£23.95 

12" `PA 60' 60 watts R.M.S. 
Plastiflex Cone Surround. Fitted 
Tweeter Cone. Frequency Range 
50- 15,000 Hz. Rec. Retail Price 

FOR GENERAL PURPOSE PUBLIC ADDRESS 

£23.50 
15" `BASS 70' 70 watts R.M.S. 

Linen Cone Surround. Frequency 
Range 40 -7,000 Hz. Can be used 
singly but ideally TWO UNITS IN 
A SINGLE CABINET. 

Rec. Retail Price 
RECOMMENDED FOR ALL BASS INSTRUMENTS 

AND for those who can afford the 
very best there is our range of 

`CRESCENDO' 
MODELS 
12" UNITS 

from 

15" UNITS 
from 

39.95 
Rec. Retail 

£46.95 
Rec. Retail 

Please send S.A.E. for leaflets on any of above ranges 

Distributors to Wholesale and Retail Traders -LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS 
Manufacturers enquiries to -FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS 

Prices shown correct at 3 Mar, 1975 

£35.75 

HIGH FREQUENCY 

HORN UNITS 
MODEL 910 
Rating 50 
watts with 
recommended 
filter inc. VAT 

£15 95 
MODEL 920 Mk II (as illust) 
SIGNIFICANTLY 
INCREASED SENSITIVITY. 
UNCHANGED PRICE. 
Rating with recommended . 
filter 100 watts. Price inc. VAT £3 95 
HPXI HIGH POWER CROSS -OVER UNIT 
Suitable for above Horn Units £250 inc. VAT. 

INDEX TO ADVERTISERS 

Allard Electronics .. ... 
Ambit International ... 
Amtron Electronics ... 
A.S.P. Ltd.. ... ... ... ... 
Astro Electronics Ltd. ... 
A.W.R.E. (Ministry of Defence) ... 

Barrie Electronics ... 

Baykin Engineering Ltd. ... 
Ben Ford Cabinets Ltd. ... 
Bentley Acoustics Ltd. ... 
Beta Devices ... ... ... 
B. H. Components Factors Ltd. 
Bi -Pak Semiconductors ... 
Bi- Pre -Pak Ltd. ... 

Bib Hi -Fi Accessories Ltd. ... 

4 
47 
32 
71 
88 
83 

... 83 

... 64 

... 16 

... 80 
32 

12-13 
... 77 
... 10 

Bothwell Electric Supplies ... ... ... 78 
British Institute of Engineering Technology 

68, 76, Cover iii 
British National Radio & Electronics 

School ... ... ... ... 35, 64, 72 
J. Bull (Electrical) Ltd. ... ... ... 17 
Bush & Meissner ... ... ... 16 

C. Caranna. .. ... ... 
Chromasonic Electronics ... 

Codar ... .. 
Colomor (Electronics) Ltd. 
Crescent Radio Ltd.... ... 

D.E.W. Ltd. ... 

Electronic Brokers .. 
Electronic Design Associates 
Electronic Mail Order Ltd. 
Electronic Supplies Co. ... 
Electroni -Kit ... ... ... 

. 81 
74 -75 

... 72 

... 40 

... 64 

... 79 

... 83 

... 84 

... 59 

... 85 
60 

... 71 Marco Trading ... ... 

Electrospares ... ... ... 
Electrovalue Ltd. . 

Everest Instruments Ltd. ... 

Felstead Electronics ... 
Flairline Supplies .. 
Foresight Electronics 
Forward Marketing ... 

Garfields 
Geophysical Service International 
Goldring Ltd. ... ... ... 
Greenweld Electronics ... .,. 

H.A.C. (Shortwave) Products 
Harversons Surplus Co. Ltd. 
Heath (Gloucester) Ltd. 
Henry's Radio Ltd. ... ... 
Home Radio Ltd. ... 

8 
4 

60 

71 
59 
84 
78 

84 
82 
62 
14 

. 85 
... 63 

68 
cover iv 
... 39 

Imperial Trading ... 84 
Intertext (I.C.S.) ... 83 

Jones, J.C. ... ... ... 59 
Juniper Electronics ... ... 84 

Kensington Supplies ... 
Keytronics ... 

Laskÿ s ... ... ... ... 5 -6 -7 
Lewis Radio ... ... ... ... ... 76 
Light Soldering Developments Ltd. ... 4 
Linear Products Ltd. . 87 
London Computer Operators Training 

83 
Lowe Electronics ... ... ... ... 72 

Maplin Electronic Supplies ... ... I I 

... 80 

Marshall, A. & Son ... ... . 78 
Minikits Electronics ... ... ... 84 

Newmart Electronics 
Newnes Butterworth 

Partridge Electronics Ltd. . ... 

Pembridge College of Electronics 

Radio Book Services 
Radio Component Specialists 
Radio Exchange Ltd. ... 

Radio Rotar ... ... ... 
R.S.C. (Hi -Fi) Centre Ltd. ... 
R.S.T. Valve Mail Order Co. 
R & TV Components Ltd. ... 
Riversdale Electronics ... 

Salop Electronics ..: 
Saxon Entertainments Ltd. 
Selray Book Co. ... 
Sinclair Radionics Ltd. ... 

Simtech Engineering Ltd. ... 

Sintel ... ... ... 
Sound Systems of Suffolk ... 
Studio Electronics ... ... 
Suplectronics ... ... ... 
Surplus Electronic Trading ... 
Swanley Electronics ... ... 

Tandy Corporation 
Technomatic Ltd. 
Trampus Electronics Ltd. 
TV Technic Publications 
Tweedy (J. & A.) ... 

Watford Electronics ... 
Web Europa 32 
West London Direct Supplies 
Wilmslow Audio ... 

... 15 
... 40 

76 
14 

... 81 

... 73 
cover ii 
... 81 

18 -19 

83 
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31 
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16 
36 
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WESTBOURNE GRWNiceanRNE OVE 

euse z 
LONDON W2 5SF 

Tel: 727 564112/3 Please 

Retail Shop 
85 TOTTENHAM COURT ROAD I AERO SERVICES LTD LONDON WI 

Tel: 380 8403 
send all correspondence and Mail- Orders to Head Office Open all day Saturday 

AC /DC MULTI METERS 
TYPE U4313 TYPE U4315 

39 ranges: 42 ranges: 
600µA to 1.5A A.C., 50012A to 2.5A A.C., 
60µA to 1.5A D.C., 50µA to 2.5A D.C., 
1.5V to 600V A.C., 1V to 1000V A.C., 
75mV to 600V D.C., 75mV to 1000V D.C., 
Resistance up to IMO Resistance up to 1Mû 
Capacity up to 0.5µF Capacity up to 0.03µF 

t 1 Level up to 12db Level up to +2db. 

Accuracy: 1.5% D.C., Accuracy: 2.5% D.C., 
A.C. 4% A.C. 

Sensitivity: 20kû /V D.C., Sensitivity: 20kû /V D.C., 
2kû /V A.C. 2kû /V A.C. 

Mirror scale: 86mm long Plain scale: 86mm long 

a Dimensions: 115 x 215 x Dimensions: 115 x 215 x 

90mm 90mm. 

PRICE, incl. steel carrying PRICE, incl. steel carrying 
case, leads and manual case, leads and manual 

£13.80* £10.00* 

LINEAR INTEGRATED CIRCUITS - Please note reductions in prices - 
Mullard TAA263. Direct coupled three stage 
low level amplifier for use from DC to 600 
kc /s. Supply voltage 6 -8v. Typical power gain 
77 db into 150e load. Output power 10mW. 
TO72 four -lead encapsulation £0.65* 
Mullard TAA293. Medium frequency ampli- 
fier with frequency response of 600kc /s. 
Nominal supply voltage 6v. Typical power 
gain 89db. Maximum power dissipation 160 
mW. Power output 10 mW, into 15052 load. 
TO74 ten lead- encapsulation £0.65 
Mullard TAA320. Metal oxide silicon low 
frequency pre -amplifier consisting of a 
MOST stage followed by a bi -polar transis- 
tor. Gate to source voltage 9 -14v. Total 
power dissipation 200 mW. Drain current 

1 ,.A. Output conductance 0.65 mmho. 
TO18 3 -lead encapsulation £0.60* 
Type 741 Operational Amplifiers, 8 -dual- 
in -line encapsulation £0.30* 

L.E.D. TYPE HP5082/4850 
Red Light GASP Light Emitting Diodes 
giving bright diffused light of 0.8 mcd at 
forward voltage of 1.6V and DC current of 
20 pc{ ea ngle ns 
diameter. 

mA. 
Ideal 

las i 

fo r 
wide 
panel 

a 
lights, 

leetc. 0.200; 

Price for 12 pieces £1.75 incl. VAT and p. &p 

OUR NEW 1975 ILLUSTRATED CATALOGUE /PRICE LIST covering 

VALVES, TUBES, SEMICONDUCTORS, PASSIVE COMPONENTS AND 

TEST EQUIPMENT IS NOW READY. PLEASE SEND £0.20 FOR 

YOUR COPY. 

* ALL PRICES EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ADD £0.50 PER MULTI - 

METER AND £0.15 IN £ FOR OTHER ITEMS -SUBJECT TO A MINIMUM CHARGE OF £0.20 -TO COVER HANDLING 
AND POSTAGE. NO C.O.D. ORDERS ACCEPTED. 

54 SANDHI:MST 
TECHNOMATIC LTD. DON NW9 

ROAD, 

Tel: 01 -204 4333 

AC126/7/8 11p 
AC176 12p 
AC187/8 11p 
A13161/2 36p 
AF114/5/7 12p 
BC107 /8 9p 
.BC109 10p 
BC709C 10p 
BC154 139 
BC182/3 10p 
BC184 11p 
BC187 18p 
BC212/3 11p 
BC214 13p 
BCY71 16p 
BFY50/1/2 15p 
MPF103 /5 30p 
TIP41A 63p 
TIP42A 70p 

2N2646 35p 
2N2926 8p 
2N3053 18p 
2N3055 49p 
2N3442 140p 
2N3702/3/4 11p 
2N3705/6 10p 
2N3773 220p 
2N3819 20p 
3N128 75P 
3N14011 85P 
40361 40p 
40362 43p 
40603 58p 
40673 58p -- 
SCR 
MCR101 25p 
12A150V 122p 

DIODES 
1N4001 5p 
1N4007 7p 
IN4148 4p 
1N914 4p 
0A202 6p 
AEY11 50p 
TIL209 169 

400mW 9p 
1.3W 18p 
1.5W 27p 

BR. RECT. 
1A /50V 22p 
1A /600V 29p 
2A /100V 35p 
2A/400V 45p 
6A /100V 60p 

SCR - 
THYRISTORS 
1A /50V 40p 
1A/400V 54p 
3A /400V 75p 
C106D 45p 
2N3525 91p 
TRIAC 
3A /400V 95p 
6A /400V 120p 
16A/500V 180p 
DIAC 20p 

DIL SOCKETS 
(Low Profile 

Texas) 
8 Pin 12p 
14 Pin 13p 
16 Pin 14p 

TTL SERIES 
7400 13p 
7401/214p 
7404 18p 
7408 16p 
7410 14p 
7413 32p 

7430 149 
7441 70p 
7442 56p 
7447 85p 
7448 80p 
7472 27p 

7473 34p 
7474 34p 
7475 45p 
7476 34p 
7486 41p 
7489 340p 

7491 82p 
7492 52p 
7493 41p 
74107 45p 
74121 34p 
74141 75p 

Linear 
IC's 
536 285p 
555 50p 
556 110p 
566 2209 
567 250p 

723 48P 
741 23p 
747 70p 
748 38p 
DIL 8 or 

14 

1 AMP 
REG 
5V, 12V, 
15V 140p 
CA3046 50p 
ICL8038 

9275p 1I LM380 9D- 
LM3900 78p 
MC1310 

2109 
MC1312 

220p 

MC1314 
360p 

MC1315 
434P 

MFC400 
509 

TBA81090p 
100p 

TBA820 
70p 

ZN414 
110p 

CMOS LOGIC 
Gates (CD4001 AE, 
CD4011AE etc) 23p 
CD4013AE 55p 
CD4016AE 70p 
CD4017AE 1ó3p 
CD4027AE 839 
CD4029AE 196p 
CD4024AE 136p 
CD4030AE 75p 
CD4046AE 2209 
CD4047AE 154p 
CD4018AE 227p 

TIL209 16p 

( 3015F 1209 
MAN3M 1209 
MAN4 180P 
LIT704 1009 
L1T707 1359 
LIT747 200p 

SPECIAL 
OFFERS 

555 TIMER 50p 
723 Vol. Reg. 46p 
741 Op. Amp 239 jPC 
TIL209 LED 16p 

500 12 Digit Calculator 
Chip 485p 

5314 Clock chip 650p. 
Clock chip with Alarm 

(Similar MM5316) 
7509 

Keyboard 
2.36" x 3.76" x 0.45" 

400p 

FOR MORE SELECTION REFER TO OUR ADVERTS IN P.E. OR W.W. 

Complete semiconductor kit for PW ASCOT STEREO CASSETTE DECK 
£5.70 + VAT. 

MAIL ORDER ONLY P & P 15p. 
MINIMUM ORDER £2. Add 8% VAT on total. 
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SEND NOW! 
YOUR SINGLE SOURCE FOR 
THE EASY -BUILD ORGAN 

Studio EIecironcs 
LT D 

PO BOX 18 HARLOW CM18 6SH ESSEX 
Tel: HARLOW (STD 0279) 416771 

New catalogue now available on receipt of S.A.E. M1111 
. 
. 
. 

MI 

U 

f . 
II 

S 

is 

II 
II . 

INVERTORS 
240v -50Hz. troni your 12v car battery. 
25 watt -£3.90 + 30p p & p. 1 

150 watt -51830 + 809 p á P. 
40 watt -56.80 + 55P P á P. ì 300 watt (120)- £28.80 +£1.05 p á p. 
75 watt- £9.96 + 759 p & p. I 300 watt (24v)- £2270 + £1.05 p á p 
All above inverters are in kit form but may be purchased built up & ready 
for use. Price list sent on receipt of stamped addressed envelope, 

AUTOMATIC EMERGENCY SUPPLY 
25 vv- .-50Hz -150 watt inverter with built in battery charger. in event of 
power failure switches over automatically from battery charging to inverter 
operation. Cct. as appeared in Dec.73 P. W. Complete kit of parts (excluding 
meter) £22.50 + £1.10 p & p. 

COMPLETE FLUORESCENT LIGHT INVERTOR KIT 
8 watt -12v- Fluorescent fight, suitable for tents, caravans, houses, boats 
and secondary lighting for, factories, hotels etc. 12 "-8 watt £2.90 + 259 
páp. 21 "- 13watt.£330 +3099áp. 

TRANSFORMERS & COILS 
Both high volume á small order capacity available for Mains, R.F., á I.F. 
Transformers. Before you buy elsewhere let us quote you and see what 
you save. 
V.A.T. at 8% included. 

TRADE & EXPORT ENQUIRIES WELCOMED 

ASTRO ELECTRONICS, 1 

DERBYSHIRÉ 
NK RD., CHESTERFIELD, 

Y U i 
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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. 

Over 150 
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 today and 
we'll send you full details and a free book. We have successfully trained 
thousands of men at home -equipped them for higher pay and better, more 
interesting jobs. We can do as much for YOU. A low -cost 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 in on you ... but it could be the best thing you ever did. 

Others have done it, so can you 

"Yesterday I received a letter from 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 quickly changed my earning capacity and, in the next few 
years, my earnings increased fourfold ". Student C.C.P., Bucks. 

RHO aVT FODP YOURSELF 

These letters and there are many more on file at Aldermaston College, 
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 

ALDERMASTON COLLEGE 
Dept. TPW05, Reading RG7 4PF. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

I 
ELECTRICAL 

I ENGINEERING 
City & Guilds 

IWiring and 
Installations 

IC. G. Electrical 
Tech- Primary 
Gen. Electrical Eng.D ELECTRONIC 

ENGINEERING 
Gen. Electronic 

IAERONAUTICAL Eng. 
ENGINEERING 
Air Registration 
Board Certificates AGRICULTURAL 
Gen. Aero Engin- ENGINEERING 

Ieering 

-CUT OUT THIS COUPON- ' Tick or state subject of interest. 
Post to address below. 

Practical Radio & 

Electronics (with 
self -build kit) 
Radio Amateure 
Exam 

REFRIGERATOR 
IAUTO ENGINEERING SERVICING 

City & Guilds Auto 
Engineering 
Practice - MECHANICAL 
Inst. Motor ENGINEERING 
Industry Society of 
M.A.A. /I.M.I. Engineers 
Management Inst. Engineers and 
Diploma Technicians 
Gen. Auto Engin- General Mechanical 
erring Eng. 
Auto Diesel Main- Welding 
tenance Maintenance Eng. 
Motor Mechanics General Diesel Eng. 
Service Station and 
Garage Manage- 
ment DRAUGHTSMAN- 

4 SHIP 
Institute of 

TELECOMMUNICA- Engineering 
TIONS Draughtsmen & 

City & Guilds Designers 
Telecommunica.- General Draughts- 
Eons manship 

Technical Drawing 

Clerk of Works 
Diploma 
C. & G. Building 
Quantities 
General Building 
General Civil Eng. 
Heating, Ventila- 
ting & Air Con- 
ditioning 
Carpentry & Joinery 
Painting & 
Decorating 
Plumbing 

RADIO & TV 
Gen. Radio and 
TV Eng. 
Radio Servicing, 
Maintenance and 
Repairs 

CONSTRUCTION & 
BUILDING 
Institute of Building 
Construction 
Surveyor's Inst. 

C.E.I. (Part 1) 
Inst. Cost & - 

Management 
Accountants 
Works Management 
etc. etc. 

G.C.E. 
-58 & 

Subjects 
-over 10,000 
Group Passes! 

POST TODAY FOR A 
BETTER TOMORROW 

To Aldermaston College, 
Dept. TPW05, Reading RG7 4PF. 

NAME 
Block capitals please 
ADDRESS 

OTHER SUBJECTS 

POSTCODE 

1 

AGE 

Accredited by C.A.C.C. Member O(A.B.C.C. L 
I 

J 
Published on approximately the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers, Dunstable, 
Beds. Sole Agents for Australia and New Zealand- Gordon and Gotch (Asia) Ltd.; South Africa -Central News Agency Ltd. Publisher's subscription rate (including postage): for one year 
UK £3.55, Overseas £4.95 ($1350 USA /Canada) International Giro facilities Account No. 5122007. Please state reason for payment "message to payee ". PRACTICAL WIRELESS is sold subject 89 
to the following conditons, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at 
more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not he lent, resold, hired out or otherwise disposed 
of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 
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NEvey764 Radio 
You can build the Texan and Stereo FM Tuner 
TEXAN 20 + 20 WATT IC STEREO AMPLIFIER `- 

Features glass fibre PC board, Gardners low field transforme 
6 -IC's, 10- transistors plus diodes, etc. Designed by Texas 
Instruments engineers for Henry's and, P.W. 1972. Supplied 
with full chassis work, detailed construction handbook and aii, " 
necessary parts. Full input and control facilities. Stabilised 
supply. Overall size 15=" x 2-" x 6'-" mains operated. Free 
teak sleeve with every kit. £31.00 (Carriage 50p). (also built 

and tested 
£37.50) 

HENELEC Stereo FM Tuner Features capacity 
diode tuning, lead and tuning meter indicators, 
stabilised power supply -mains operated. High 
performance and sensitivity with unique station 
indication IC stereo decoder. Overall size in teak 
sleeve 8" x 21" x 6 ,1". Complete kit with teak sleeve 

L21.00 (Carriage 50p) tested£249 ) 
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! 

NEW SPECIAL PURCHASE 
Mullard type LP1179 and LP1171 
AM /FM tuner modules 
These two modules together form a high 
quality AM /FM tuner covering the long, medium 
and VHF broadcast bands. Requires only 16 
resistors and capacitors and a switch to 
complete. Supplied with circuits and spec. data 
LP1179 
FM Coverage 87 -108 MHz 

Bandwidth 300 KHz 
Selectivity 36 dB 
Signal to noise at 

limiting threshold 40 dB 
Audio output 75 mV 
with built in tuning gang 

LP1171 
AM Bandwidth 6.5 KHz 

Sensitivity 1 pV 
Built -in AGC LPI171 

Supply 6V negative earth 
LP1179 and LPÜ71 £4 each 
or £7.50 pr. 
Suitable Ferrite aerial £0.75 
£4.00 each or £7.50 pair 

Mollard Modules 
LP1157 AM /Type 
LP1185 10.7 1.F. Unit 
LP1186 10.7 F/M Tuner 
Gorier Perm. F/M Tuner 

2.50 
4.50 
4.85 
4.20 

Amplifiers with controls 
61210 12 volt 2; + 2± watts 8 ohms 
SAC14 Mains 7 + 7 watts 8 ohms 
SAC30 Mains 15 + 15 watts 8 ohms 
CA038 9 volt 1+ + 1) watts 8 ohms 
CAO68 12 volt 3 + 3 watts 8 ohms 

8,25 
11-75 
14-95 
6.95 

10.50 

FM and AM Tuners and Decoders 
FM5231 (tu 2) 6 volt fm tuner 7-95 
TU312 volt version (FM use with Decoder) 7-95 
SD4912 Stereo Decoder for Tu 3.12 volt 7.95 
SP62H 6 volt stereo FM tuner 14-80 
A1007 9 volt MW -AM 4.95 
A1018 9 volt FM tuner in cabinet 13-95 
A1005M (S) 9 -12 volt Stereo decoder FM 

for above 7.50 
1062 12 volt stereo decoder general 

purpose 6.50 

Power Supplies Mains Input 
( *chassis -rest cased) 
470C 6/71/9V 300 MA with adaptors 
P500 9 volt 500 MA 
HC244R 3,6/7 # /9v. 400 MA stabilised 
*P11 2v. i amp. 3-30 
*P15 28V. ; am to 

*P1080 12V to 
*P1081 45V 0.9A 
P124; -12V. 0.4 -1 amp 
SE101S 3/6/9/12V. 1 amp stabilised 
PI076 3/41-/6/7+/9/12V.¡ amp 
SE800A 1 -15 VOLT 0 -+A stabilised 

2.25 
3-20 
5.50 
3.30 
3-30 
4.70 
7.80 
7.15 

12-75 
4-20 

17.50 

EMI SPEAKERS 

SPECIAL 

PURCHASE 
13 in. x 8 in. 
chassis speakers 
(Carr. /packing 
30p ea. or 50p pr). 
*150 TC 10 watts 
8 ohms twin cone 
150A Built in tweeter 
8 ohms £3.85 
EW 15 watt 8 ohms with 
tweeter £5.25 
350 20 watt 8, 15 ohm 
with tweeter £7.80 each 

*Polished wood cabinet 
£4.80 carr,, etc. 35p each or 
50p pair. 

£2-20 

UHF TV TUNERS 
625 line receiver UHF 
transistorised tuners U K 
operation. Brand new. (Post/ 
packing 25p. each). 
TYPE C variable tuning £2.50 
TYPE B 4- button push- button 
(adjustable) £3.50 

PA- DISCOTHEQUE 

LIGHTING EQUIPMENT 

Without doubt U.K.'s best 
range of modular and complete 
equipment. Lighting, mixing, 
microphones, accessories, 
speakers, amplifiers, lenses, 
etc., etc. 

FREE stock lists (Ref. No. 18) 
on request CALL IN AND SEE 

FOR YOURSELF at 

HENRY'S DISCO CENTRE, 
309 EDGWARE ROAD. 
TEL. 01.723 6963 

SINCLAIR MODULES & 
SINCLAIR PROJECT 80 
STSO Stereo preamplifier 1195 
Audio Filter Unit 6.95 
Z40 15 Watt Amplifier 5.45 

,26025 Watt Amplifier 6.95 
PZ5 Power Supplies for 1 or 2 Z40 

4.98 
PZ6 Power Supplies (S Tab) for 

1 or 2 Z40 7.98 
TRANSFORMER FOR PZ8 4.00 
FM TUNER 195 
STEREO DECODER 7'95 
IC20 power amp kit 7.95 
PZ20 power supply for 1 or 2 

IC20 5.45 

KITS 1 ̀  úl(umil-rUlllíi'i 
IIII 'IlP I"I 

I 

PACKAGE DEALS 
(carr. /packg 35p) 

2 x Z40 ST80 PZ5 
2 x Z60 ST80 PZ6 
2 x Z60 ST80 PZ8-trans 
805 Kit 

25 00 
2775 
34 40 
35 95 

Sinclair Special Purchases 
*Project 60 stereo preamp £6.75 
(post 20p) 
*Project 605 Kit £1995 (post 25p) 

LARGEST SELECTION OF ELECTRONIC 
COMPONENTS AND EQUIPMENT. 
LOW PRICES- MEAN LESS VAT. 

TEST EQUIPMENT 
MULTIMETERS 
Carr /packing 
35p) £ p 
U4324 20k0/V 
with case 9.85 
U4313 20k52 /Vwith 
steel case 13-80 
U4317 2012/V with case 17-00 
U4341 33k52/V plus tran- 
sistor steel case 1100 
U4323 20k12 /V plus 1kHz 
OSC with case 8.00 
U4311 Laboratory meter £5200 
U4312 20K 0v with case £1075 
U4315.20K0v with case £1000 
U4317 20K0v with case £1700 
ITI -2 20k12 /V slim type 5.95 
THL33D (L33DX) 2kD /V 
Robust 7.50 
TP5SN 20k11/V (Case £2) 1075 
TP10S 20kR /V 8.50 
TW2OS 20k12 /V 1300 
TW5OK SOk12 /V 14.50 
SI0OTR 100k12 /V plus 
transistor tester 2250 

ALL PRICES SUB- 
JECT TO 8% VAT 

NEW REVOLUTIONARY 
SUPERTESTER 680R £ p 
600R Multi- tester 18-50 
fTE40 AC Multivoltmeter 1975 
tTEí5 Grid dip meter 

440kHz -28mHz 1950 
tTE65 28 Range valve 

voltmeter 22.50 
tTE20D RF Generator 

120kHz- 500mHz 1895 
tTE22D AF Generator 

20Hz- 200kHz 1995 
*HM350 in circuit tran- 

sistortester 1950 
*C3025 Deluxe meter 

1 -300m Hz 6.95 
*TTI45 Compact tran- 

sistortester 1475 
íG3 -36 R/C osc. 20Hz- 

200kHz 19.75 
*SE35OA De -luxe signal 

tracer 12-95 
*SE400 Mini -lab all in 

one tester 15.50 
C1 -5 Scope 500,000KHz 

(carr. £1.00) 43.00 
Radio activity counter 

0 -10r (carr. £1) 9-97 
Mains unit for above 

(carr. 50p) 375 

TAPE HEADS 
Marriot XRPS /17# Track 

High 2.50 
Marriot XRPS /18} Track 

Med. 3.50 
Marriot XRPS /36 } Track 

Med. 5.00 
Marriot XRPS /63 ; Track 

High 1.75 
Marriot Erase Heads for 

XRSP 17/18/36 (XESIt) 75p 
Marriot BXIZE 343 = ,Track 

erase 75 
R /RP1 Rec'd /Play 4 Track 45p 
HRP S'ale Tr'k Rec /Play 35p 
Bogen Type UL290 Erase 1.50 
Miniature Stereo Cas- 

sette Rec /Play 2-25 

EXCLUSIVE 
5 WATT IC 
AMPLIFIERS 
Special purchase 5 watt output 
8 -16 ohm load. 30 volt max. 
DC operation, complete with 
data. Price £1.50 each or 2 for 

Printed Circuit Panels 50p. 

8 DIGIT POCKET - 

ELECTRONIC 
CALCULATORS 
Sinclair Cambridge 
Built £11.00 
Cambridge Kit £9.00 
Cambridge Memory 
Built £1750 
Scientific Built £1600 
Scientific Kit £13-50' 

000 

0000 

FREE: - 
SEND NOW FOR OUR FREE LIST 
NO. 36 FOR OUR COMPLETE 
RANGE OF OVER 10,000 SEMI- 
CONDUCTOR DEVICES AT NEW 
LOW PRICES. 

EXTRA DISCOUNTS 
Semiconductors -Any one type or mixed SN74 Series 
'IC', 12 -extra 10%; 25 -extra 15%; 100 -extra 20 %, 

TRANSISTORS & INTEGRATED I /C's 

TTL "7400 series" IC's from - 16p each 
Cosmos "4000 series" IC's from 25p each 
Linear Op -Amps from 40p each 
Signetics Phase Lock IC's; RCA Linear IC's; TO3 Power 
Devices in PNP and NPN; 
BC107 and "BC range" from 12p 
Range of OC Types 18p 
Plastic Power Devices, Rectifiers, Zener, Power Regula- 
tor IC's and many others. 
Diodes up to 10 watts 

-DIL SOCKETS 
8 PIN 

14 PIN 
16 PIN 
24 PIN 
28 PIN 

14p 
15p 
17p 

£1.15 
£1.25 

NOMBREX TEST EQUIPMENT , 

Model 35 Stabilised Power Supply 
A short circuit proof power supply delivery up to 30 volts 
at 1 Amp. Built -in Volts and ammeters. 

£34.00 
Model 40 Wide Range Audio Signal 
Generator 
A high stability signal generator using the low distortion 
Wien bridge principle. Covering 10Hz to 100 KHz in 
4 ranges. Adjustable output from 1mV to IV. Sine and 
Square wave output. 

£34.00 
Model 41 RF Signal Generator 
Covering 150 KHz to 220 MHz in 8 ranges. Built in AF 
mod. Output up to 50mV. Crystal calibration foci! ities. 
Large linear scale with slow motion drive. 

£38-09 
Model 42 Wide. Range RF Signal 
Generator 
Covering 150 KHz to 300 MHz in 8 ranges. Highest range 
n harmonic. Built in AF mod. Output up to 50 -.V. 
Circular scale. 

£24.50 
Model 43 RC Bridge 
Null indicating bridge for resistors and - - :ors. 
Resistance range IOR to 10M ±2% at Ce Soole 
Capacity range 10pF to 10µF ±2% Centre Sce :e e __f 
1pF to 10pF Range ±5 %. Power Factor h'eos_'a _.. 
0 -70% 

__ 

£23-50 

Model 44 Inductance Bridge 
Measures 7µH to 100H in 4 ranges _-,- 
measurement from 0.1- 1,000 +10 %, 

£34.00 
Model 45 Direct Reading Frequency 
Meter 
10Hz to 100 KHz in 4 ranges. Input fror ... -_ _ . 

£36-00 
All models except Model 35 are internally powered 
from 9V battery (extra). Carriage and packing all 
models 37p. 

NOW OPEN -SUPERMARKET 
Come and browse round the 7e.. 8071 - 
ponents supermarket at 404 Ed) R3ad. 
Bargains galore. Goodie Bags. Comçr.ents, 
etc. WATCH FOR FURTHER DEVELOPMENTS! 

Electronic Centres - 

404 -406 Electronic Components & Equipment 01- 402 8381 Nr Frond 
309 PA-Disco- Li .- ghting High Power Sound 01- 7236963- E /ectronres 
303 Special Offers and bargains store Centres Oper 
All mail to 303 Edgware Road. London W2 1BW 9 am - 6pm 

Prices correct at finie of preparation. Subject to change without notice- E -&0. E 
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